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Summary of Changes

Thisrevision of “Ovation I/O Reference Manua” (R3-1150) has been updated to
include information about the following:

Addition of CE Mark information in most sections.

Addition of several Personality Module fuses to Table 3-3.

New section that describes the Analog Input Module (High Speed).
New section that describes the 16-bit HART Analog Input Module.
New section that describes the 14-bit HART Analog Output Module.
New table for the 14-bit Analog Input Module (High Speed).

New tables for the HART Analog Input and Output Modules.

Replace Module Group Numbersin Table 27-1. MAU Subsystem.
Add Module Group Numbers for the Remote Node Controller Module.
Replace Appendix C.

Caution message for the 14-bit Analog Input Module wiring diagram.
Part number additions to a Caution message for the relay Output Module.

Part number corrections for the Relay Output Base Assembliesin the Relay
Output Module section.

Addition of the reference to U3-1005 wherever U3-1000 is mentioned.

Ovation Valve Positioner (RVP), new RVP firmware levels (EPROMS) are
defined, Performing RV P calibration using graphics, addition of Configuration
Commands kServo and kServoDDb, and Valve Positioner Trouble-Shooting.

New optics guideline for MAU subsystems.

All sections include miscellaneous clarifications and/or corrections.
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Section 1. Introduction

1-1. 1/O Reference Manual Overview

The Ovation Distributed Control System provides modulating control, sequential
control, and data acquisition for a variety of system applications. This system
consists of a configurable mix of functional Input/Output (1/0) modules that
communicate on the I/O bus to the Ovation Controller.

I/0O modules provide an interface between the Ovation Controller and the processes
in the plant. Ovation 1/0 modules are “plug-in” components with built-in fault
tolerance and diagnostics. They are able to operate on awide range of signals and
perform a multitude of functions.

The Ovation I/0O modules are locked into base units. These base units are housed in
the Controller cabinets where they are mounted on DIN rails and wired to the
appropriate field devices.

The standard modular components typically consist of the following:

® Electronics module

® Personality module

® Base Unit (containing the field terminations)

The relay output modular components consist of the following:

® Electronics module

® Base Unit (containing the field terminations)

This manual describes the I/0O modules and their usage in the Ovation system.

Detailed information about Ovation cabinets can be found in “ Planning and
Installing Your Ovation System” (U3-1000 for FDDI and U3-1005 for Fast
Ethernet).
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1-2. Description of Terms

Table 1-1 lists some terms that are used to describe the Ovation 1/0.

Table 1-1. Descriptions of Terms

Term

Description

AUI Cable

Attachment Unit Interface (AUI) Cable that interfaces the PCRR card to the
MAU module in remote I/O applications.

A Side

Refers to the left side board-to-board connector of the base unit when the
terminal block or AUI Cable connector is facing the viewer.

B Side

Refersto the right side board-to-board connector of the base unit when the
terminal block or AUl Cable connector is facing the viewer.

Base Unit

Consists of a printed circuit board, various connectors, and plastic housing. It
provides a mechanism for the user to land field wiring, and connects the field
signalsto the I/O module. The unit enablesthe |/O modul e to receive power, and
a so provides a low-impedance earth ground connection.

Each standard base unit can house two sets of I/0 modules, along with the
associated field wiring. The Relay Output base unit houses one Electronics
module.

Branch

Set of base units configured consecutively on a DIN rail with alocal bus being
connected to the I/O Controller.

Electronics Module

Portion of an I/O module that provides a plastic housing with associated lenses
and labelling. It contains up to two printed circuit boards (the logic board and
field board) that provide the el ectronics necessary to interface the field devices
with the I/O Controller.

/O Controller

Interface between the Network and the 1/0O. The Controller islocated in the
Ovation 1/O cabinet (cabinets are described in U3-1000 and U3-1005).

|OIC Card

Generic name for the Controller PCI /O Interface card. Options are PCQL,
PCRL, PCRR.

[/O Module

Standard 1/0O modules are made up of an Electronics module and a Personality
module. Compact modules and Relay Output modules do not contain a
Personality module. These modules perform the interface between the I/0
Controller and the field devices.

MAU

Media Attachment Unit (MAU) is an aternate name for the Attachment Unit
Module and includes the Electronics modul e and Personality module combined.
This device interfaces the PCRR card (viathe AUI cable) to the RNC (viafiber-
optic cable) in remote I/O applications.

Migration

Process used to interface an Ovation Controller to WDPF Q-Line |/O.

R3-1150 (Rev 3)
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Table 1-1. Descriptions of Terms (Cont'd)

Term

Description

Ovation Networ k
(also known as Data

Highway)

Local area network in which Ovation drops communicate with each other
through FDDI, CDDI or Fast Ethernet media.

PCI Peripheral Component Interconnect (PCl). Main bus used in the Controller for
communication between the Controller CPU network interface and |/O
Controller modules.

PCQL IOIC card in the Controller that interfacesto local Q-line I/O.

PCRL I0IC card in the Controller that interfaces to local Ovation 1/0.

PCRR IOIC card in the Controller that interfaces to remote Ovation 1/O and remote Q-

Line /O in migrated systems.

Per sonality Module

Portion of an I/O module that provides a plastic housing with associated lenses
and labelling. It contains a printed circuit board to perform the necessary signal
interconnections required for interfacing the 1/0 modules to particular field
devices.

Typically, the module contains only passive components, but the Media
Attachment Unit module and Remote Node Controller module contains fiber-
optic transmitters, receivers, and transceiversin their Personality modules. The
Link Controller I/O module contains optical couplers and RS-232/RS-485
transceiversin its Personality module. The module plugs directly into the base.

QOR Card Remote Q-Line card (housed in a remote node Q-Crate) that permits WDPF
remote nodes to be interfaced to an Ovation Controller, through the use of fiber
optic cable, an MAU, and a PCRR card in the Ovation Controller. Thiscard is
described in “Remote Q-Line Installation Manual” (M0-0054)..

Remote 1/O A configuration where the 1/0 is located remotely from the Controller.

Remote Node A grouping of 1/0 modulesthat communi cateswith the Controller viamediathat
can carry control signals over along distance (for example, fiber-optic).

RNC Remote Node Controller (RNC) is an alternate name for the module containing

the Remote Node Electronics module and Remote Node Personality module.
The RNC interfaces the I/0O modules in the Remote Node to an MAU module at
the Controller via afiber-optic communication link.

Transition Panels

Types are:

ROP - |/0O transition panel

TND - Remote Node transition panel

RRP - Relay Base transition panel (top location)
RRB - Relay Base transition panel (bottom location)
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1-3. Contents of This Document

This document contains the following sections:

Section 1. Introduction presentsan overview of themanual and listsadditional

reference manuals that might be helpful.

Section 2. Noise Minimization Technigues describes the recommended

techniques to minimize 1/0 noise.

Section 3. 1/0O Modules provides an overview of the Ovation 1/0 modules and

their functions.

Section 4. Analog Input Module (13 bits) through Section 25. Valve
Positioner Module describes the Ovation I/O modules in detail.

Section 26. Ovation L ocal 1/0 describes the Ovation local 1/0 subsystems.

Section 27. Ovation Remote |/O describes the Ovation remote |/O
subsystems.

Appendix A. Q-Line Card Types describes the Q-Line cards and data types.

Appendix B. Ovation Electronic | D describes the Electronic ID used to
identify the I/O modulesin the system.

Appendix C. CE Mark Specifications describes the specifications used in an
Ovation system that is CE Mark certified.

Appendix D. Using an Exter nal Power Supply providesinstructionsfor using
an external power supply with Ovation 1/0O modules.
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1-4. Additional Reference Documents

Table 1-2 lists other manuals that might be helpful to the Ovation /O user.

Table 1-2. Reference Documents

Document
Number Title Description
MO0-0053 Q-Line Installation Manual Describes the WDPF Q-Line /O cards.
MO0-0054 Remote Q-Line Installation Manual Describes the WDPF Remote Q-Line 1/0 cards.
NT-0055 or Ovation Controller User Guide Describes the functions and usage of the
WIN-0055 Ovation Controller (with Windows systems).
NT-0060 or Ovation Developer Studio” Describes the functions and usage of the Studio
WIN-0060 (drop configuration, system hierarchy, creating
points, and security).
R3-1100 Ovation Algorithms Reference Describes the standard graphic and text
Manual agorithms that are available for use with
Ovation controllers.
R3-1145 Ovation Error Codes and Messager Lists and describes the error codes and
messages incorporated in the Ovation system.
U3-1000 Planning and Installing Your Ovation | Describes the planning and installation of the
System (FDDI) Ovation system for use with FDDI.
U3-1005 Planning and Installing Your Ovation | Describes the planning and installation of the
System (Fast Ethernet) Ovation system for use with Fast Ethernet.
U3-1011 Ovation Engineering Station User Describes the functions and usage of the
Guide Ovation Engineering Station.
U3-1021 Ovation Link Controller User Guide | Describes the configuration of the Link
Controller Module.
U3-1031 Ovation Station User Guide Describes functions and usage of the Ovation
Operator Station.
U3-1032 Ovation Controller User Guide Describes the functions and usage of the
Ovation Controller (with Solaris systems).
U3-1041 Ovation Point Builder User Guide Describes the functions and usage of the
Ovation Point Builder.
U3-1044 Ovation 1/O Builder User Guide Describes the functions and usage of the
Ovation I/O Builder.
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Section 2. Noise Minimization

Techniques

2-1. Overview

This section discusses the causes of electrical noisein your Ovation system and the
recommended techniques for eliminating or reducing that noise.

The following topics are included in this section:

® Background (Section 2-2)

® Noise Discrimination (Section 2-3)

® Noise Sources (Section 2-4)

® Noise Classes (Section 2-5)

® Noise Rgection (Section 2-6)

® Anaog Signal Shielding Techniques (Section 2-7)

® Common Input Considerations (Section 2-8)

2-2. Background

A wide variety of analog and/or digital circuits are associated with the Ovation
System’sinstallation. There are low-level voltage circuits, high-level voltage
circuits, circuits that transfer information, and circuits that transfer power. These
circuits are placed into two categories: noise-producing circuits and noise-sensitive
circuits.

Noise problems typically occur when transmitting analog (voltage, current, and
other measured values) or digital information (on/off conditions, pulse trains or
similar data) viainter-connected or wired circuits. The information carried by
signalsin such circuits may become distorted during transfer and errors may result
from this distortion.

The difference between the signal of transmitted information and the signal of that
information as received is called noise (see Figure 2-1 and Figure 2-2). The noise
minimization techniques briefly described in this section focus on preventing errors
by either eliminating the noise, or when elimination is not possible, performing
steps to lessen its impact.
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2-3. Noise Discrimination

Natural signal properties (such asthe peaks of adigital signal) or conditionscreated
during signal transmission (such as the voltage of the analog signal) are used to
make the desired information in the signal appear different from the noise. The
recovery of correct information from anoisy signal therefore depends upon the
ability to subtract the noise from the desired information.

There are three components of a signal that can be used to separate the desired
information from a noisy signal:

® Energy Level
®  Frequency
® Source (of both Signal and Noise)

The following pages explain how each of these components can be applied to
minimize errors that may occur because of anoisy signal.

2-3.1. Energy Level

The energy level isthetotal energy for the signal plus any induced noise. If thereis
asignificant difference between the signal and the noise, then the noiseis rejected
easily by thresholding techniques (asidentified as Desirablein Figure 2-1). If there
isnot asignificant difference between the signal and the noise, then the noiseis not
easily rejected (asidentified as Undesirable in Figure 2-1).

Desirable Undesirable
1 threshold

e m

| : ' \ \ 0 threshold L J

Ideal Signal >‘ Ideal Severe

Signal plus Signal Noise

Noise Imposed

Threshold discrimination is possible because The noise and signal have insufficient
of sufficient contrast between noise and amplitude contrast to permit simple
signal amplitude. threshold discrimination.

Figure 2-1. Amplitude Discrimination Example
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2-3.2. Frequency

Most of the noise commonly encountered inindustrial plantsisrelated either to the
power line frequency and itslow harmonics, or to switching transients. The analog
signals are usually lower in frequency than one cycle per second, while the digital
signals between plant and Controller appear from zero to millions of cycles per
second.

Both analog and digital signals can be discriminated easily by eliminating
frequency content from external noise sources, such as switching transients, since
the transients do not contain appreciable energy below 0.5 MHz frequency. Low
pass filtering is useful in recovering analog signals from either power line or
transient noise and for recovering digital signals from transient noise. Figure 2-2
shows an example of these two types of noise.

mV
Power Line
60 — Frequency Noise
50 —
40 |— Transient

Noise
1G] J 74 -
20

Desired Signal
10 —

-10 | 0 Volt Reference/

The signal above is shown at a 30mV level with both
14 mV RMS (60 Hz) and transient noise.

Figure 2-2. Typical Noisy Signal

Sources (Signhal and Noise)

When signals are originally generated, most are relatively noise-free. The bulk of
the noise present on areceived signal has been added to the signal during its
transmission. | solation and segregation of signal sources and wiring from noise
sourcesis highly effective as arecovery means. Thistechnique, aswell asthe
low-pass filtering previously mentioned, serves to reduce the recovery problem to
one of amplitude or energy level discrimination.
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2-4. Noise Sources

The following devices and circuits are common sources of noise:

® |Inductive devices, such as relays and solenoids

® AC and DC power circuits, and wiring

® Switchgear

® Fast-rise-time sources:. thyristors and certain solid-state switching circuits
® Variable-frequency or variable current devices

2-5. Noise Classes

Signal and power circuits, wiring, and cables are classified as high-level or
low-level sources of noise and interference. A definition of each class of noiseis
givenin Table 2-1.

Table 2-1. Noise Class Definitions

Noise Class Leve Definition

H High Includes AC/DC signdls.

a 110VAC, 115VAC under 15A except brakes and fields.

b. Up to 100A, 500V DC or 440VAC including brakes and fields.
c. Over 100A, 500V DC, 440VAC.

d. 2.3kV and over.

M Medium | Includesdigital 1/0 signals greater than 48V.
L Low Includes 24/48V digital 1/0 signals, and contact input.
Q Very Low | Includes analog I/O signals aswell as digital pulse inputs to high-speed

counting circuits and data links.

For details on the selection and spacing of field wiring with respect to noise, refer
to“Planning and Installing Your Ovation System” (U3-1000 for FDDI and U3-1005
for Fast Ethernet).
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2-6. Noise Rejection

2-6.1. Digital Signal Noise Rejection

The Ovation System employs three specific noise rejection measures for digital
signal plant interconnections:

® Low passfiltering
® Substantial signa levels (48 VDC or 115 VAC)
® |solation or optical coupling

L ow passfiltering and the use of large signal level techniques providefrequency and
energy level discrimination, respectively.

Isolation of the digital signal receiver from ground is important as a means for
rejecting noise which causes both wiresinasignal pair to change voltage-to-ground
potentials. An example of thistype of isolation isasigna source (transmitter)
which is grounded at a point remote from the receiver, where transmitter and
receiver grounds are not at the same voltage. In this case, ground potential
difference appears as a voltage on both wires of the corresponding signal pair.

Another example in which isolation may be required to reject ground potential
difference noise would be in circuits where coupling exists between signal wires,
inducing a potential in both wires. Induced potentials can occur when signal wires
are present in environments with changing electromagnetic or electrostatic fields.

I solation may be required in this case.

An optical isolator (also known as an opto-isolator) may be used to bring digital
signasinto the receiver. No receiver response to noise can occur unless signal line
noise current flows. Low frequency current, which may flow as aresult of equal
noise voltage-to-ground potentials on both wires of the signal pair, is eliminated if
the signal wires are not grounded at more than one point. Thisis called the
common-mode voltage.

Note

High frequency noise currents can flow using stray
capacitance aspart of their path. Thisrequirestheuse
of low pass filtering in addition to the optical
isolation.
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2-6.2. Analog Signal Noise Rejection

Analog signal isolation is provided for the same reasons that are discussed for
digital signals (as described in Section 2-6). However, since analog signals are
typically low level, filtering and isolation noise rejection techniques are more
critical for analog signals than for digital signals.

Analog signal filtering is achieved by averaging applied signalsfor one cycle (or an
integer multiple of cycles) of the AC power linefrequency. Power linerelated noise,
at the power line frequency and its harmonics, has exactly zero average value when

the average is taken over exactly one cycle and isfiltered out of the signal by this
technique.

Transient noise (high frequency damped ringing) has zero average value for
averages taken over time periods much longer than the duration of the transients.

2-6.3. Output Signal Noise Rejection

Digital output signals from the Ovation System to the plant are el ectromechanical
or semiconductor outputs which are electrically isolated from the Controller.
Analog output signals from the Ovation system to the plant are either voltage or
current outputs which are also electrically isolated from the Controller.

2-6.4. Noise-Sensitive Circuit Noise Rejection

All transmitting, low-level analog and digital circuits must be assumed to be
noise-sensitive and to require specia protection against noise. Field signals from
process transducers (thermocouples, RTDs, and so forth) are especially susceptible
to noise. Noise can be coupled into these sensitive circuits in three ways:

® Electrostatic coupling via distributed capacitances.
® Electromagnetic coupling viadistributed inductances.
® Conductive coupling, such as circuits sharing acommon return.

Noise suppression for these noise sensitive circuits involves one or more of the
following basic measures:

® Physical separation between noise-producing and noise-sensitive circuits.
® Twisted-pair wiring for signal connection within plant.

® Proper grounding, especialy avoiding multiple grounding of cable shields.
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®  Proper shielding, especialy cable shielding.

® Surge protection.

Physical Circuit Separation

Circuit separation is a simple and effective means of electrostatic and
electromagnetic field induced noise control. Thisis because electrostatic and
electromagnetic fields decay with increasing distance, producing lower amplitude
noise and maintaining a good signal-to-noise ratio.

Twisted-pair Wiring

Twisted-pair wiring suppresses noise by acting to eliminate circuit loopswhich are
sensitive to stray electromagnetic fields. For thisreason, it isrecommended that all
analog signal circuit connections should be made with twisted-pair wire. Digital
signal connections should carry agroup return (or common) wired in the same cable
asthe signal wires.

Twisted pairs are a'so recommended in digital circuits where unusually noisy
environments exist. Twisting of the signal wire and its return conductor becomes
increasingly important asthe length of the two becomes greater, and asthe distance
from noise sources becomes|ess. In twisted pairsor small cables (lessthan /2 inch
outer conductor circle diameter), atwist rate of at least oneto two twists per foot is
recommended.

Proper Grounding and Shielding

Proper grounding, along with shielding, causes noise-induced currentsto flow inthe
shield, and from the shield to ground, rather than in the corresponding signal
conductors. Shielding itself isuseful in avoiding capacitively coupled noise. The
shield'ssolefunctionisto decrease effective capacitance from conductorsinsidethe
shield to conductors outside. To accomplish this, the shield should be as continuous
as possible and equipped with a“drain wire” for secure single-point grounding.

Conductors and corresponding returns may be grouped within ashield only if
capacitive coupling between them is acceptable. Avoid the grouping of low-level
and high-level analog inputs, contact inputs, and contact outputs within asingle
shield. Shields are used as current-carrying conductors on some systems. To be
effective, shields are grounded at the same point as the signals within, except as
otherwise noted within this document.
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Surge Protection

Surge protection to |EEE C37.90.1 -1989 (Reference ANSI C37.90.1-1989)
standards is provided on most Ovation I/O modules. Check individual module
descriptions for availability or possible additional conditions.

Ovation I/0O modules, designated as being CE Mark compliant, have surge
protection as follows when installed in CE Mark certified cabinets:

Specification Level
EN 61000-4-3 (Radiated Field Immunity) 10V/m
EN 61000-4-4 (Electrical Fast Transient Immunity) 1Kv
EN 61000-4-5 (Surge Immunity) 1Kv
EN 61000-4-6 (Conducted Radio Frequency Immunity) *10V rms

*The HART Anaog Input and HART Analog Output modules meet areduced level of 3V rms.

2-7. Analog Signal Shielding Techniques

For noise suppression purposes, analog signals of less than one volt are considered
low-level and, asisthe case with all analog signals, require shielding. Individually
twisted and shielded pairs should be used for all analog input signal wiring. Multi-
pair cable can be used if each twisted pair in the cable hasits own insulated shield.
Use the following guidelines to shield signals:

® Ground the analog signal shield.

® Ground the shield at one end only, preferably to asingle point at the signal
source, except as otherwise noted in this document.

® Connect thelow side of the signal to the shield at the signal source. If the shield
cannot be conveniently grounded at or near the signal source, ground it at the
Controller. Anideal analog signal field connection is shown in Figure 2-3.

R3-1150 (Rev 3) 2-8 2/03
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® Run the shield (unbroken) from the transducer to the shield terminal of the

Analogto Digital (A/D) front-end at the Analog Input module. (Refer to “ Cable
Guidelines’ in “Planning and Installing Your Ovation System”U3-1000 for
FDDI and U3-1005 for Fast Ethernet for special considerations used in a CE
Mark certified system.) Maintain shield continuity at junction boxes when they
are used.

Unbroken A/D Guard
Cable Shield ~ var
]
[ ) \ A/D
] |
— Drain Wire Twisted Pair
Single Point
Ground

Figure 2-3. Ideal Analog Signal Field Connection

Figure 2-4 shows the typical thermocouple analog signal wiring recommended for
the Ovation user.

Figure 2-5 shows the recommended sensor analog signal wiring.
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Local Junction
Box (when used)

Connection

Head -~ - Thermocouples

/0 Base

Terminal Block

G >®< >®< i) Field Grounded
1 8 in Well
L (Sl)ﬁield ] TPreferred =
Cable Drain _~ |
G >®< —o % Field Grounded
1 (S-I)ﬁield —— Preferred i Near Well
] = I
4 O
L g)hield . [Preferred | Field Grounded
e [ at Local
_ = [~ ! Junction Box
14 S e S Ny —
L Shield < Alternate |
gl |
- I
B >@< ' _ Not Grounded
7 8) >®< > in Field
L Shieldg o | " (local grounding)
. O]

* Grounding is set through jumpers within the Personality module. The default setting for
the module has the jumpers installed for local grounding. To configure for field grounding,
the jumpers must be removed. See Section 3-6 for details on accessing these jumpers.

Figure 2-4. Typical Thermocouple Analog Signal Wiring by User
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Local Junction
Box (when used)

Voltage Sensors

RO

L Shield —

DO C

Field Grounded
at or Near Sensor

2

Cable Drain ./

Preferred ~

2

‘w\

Preferred

Field Grounded
at Local Junction Box

R IA

>fl

Iternate

2 =2 =2
i)

_ Not Grounded
in Field

==

I/0 Base

Terminal Block

* Grounding is set through jumpers within the Personality module (for Al-13 bit), or at the terminal
block of the module (for Al-14 bit). The default setting for the module (Al-13 bit) has the jumpers

installed for local grounding. To configure for field grounding, the jumpers must be removed.
See Section 3-6 for details on accessing these jumpers. The Al-14 bit module requires a jumper
wire to be installed for local grounding. See individual module sections for details.

(local grounding)

Figure 2-5. Typical Sensor Analog Signhal Wiring by User
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2-8. Common Input Considerations?

2-8.1. 4to 20 mA Signal Considerations

When sufficient separation from noise sources exists, this standard class of control
signal does not require shielded cables. However, it is strongly recommended for
surge protection. Use of twisted-pair cables is recommended.

2-8.2. Digital Signal Considerations

The Ovation System’s digital 1/O circuits used in data transmission do not require
individual twisted or shielded pair conductors. A multi-conductor cable, in which
one conductor serves as acommon return and with asingle overall cable shield, is
sufficient for most Ovation digital signal applications.

2-8.3. Contact Closure Signal Considerations

® OQutputs (CCO) - These circuits usually require no shielding.

® Inputs (CCI) - These circuits require no shielding if the net current in the cable

is zero.

1. For CE Mark certified systems, al field wiring must be braid-shielded and grounded at the entry point of
the cabinet using the recommended hardware. Refer to “ Cable Guidelines’ in “Planning and Installing
Your Ovation System” U3-1000 for FDDI and U3-1005 for Fast Ethernet.
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Section 3. I/0O Modules

3-1. Overview

This section describes the Ovation |/O modules.

The following topics are included in this section:

Ovation I/0O Module Overview (Section 3-1.1).

I/O Modules (Section 3-2).

Installing Ovation Modules (Section 3-3).

Ovation I/0O Module Configuration and Status (Section 3-4).
Ovation 1/0 Module Diagnostic LEDs (Section 3-5).
Ovation User Servicable Fuses (Section 3-6).

Ovation Personality Module Jumpers (Section 3-7).

I/O Environmental Specifications (Section 3-8).

I/O Module Reference Pages (Section 4 through Section 27).

3-1.1. Ovation I/O Module Overview

Ovation Module Features

Ovation I/O isavailable in both remote and local configurations.

Modular, “plug-in” components.

Quick installation and configuration of the modules.

DIN Rail mounting of the 1/0 Base Units.

Wiring schematic labels are provided on Personality modules and foam inserts.

Wiring directions (Normally Closed, Normally Open, Common) are provided
on the Base Unit for Relay Output modules.

Writeable surface labels are provided on Electronics modules so that up to 16
point names can be identified on each label.

2/03
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I/0 Modules

Thelabels on the Personality and Electronics modules are color-coded to match
the appropriate modul es.

Unique base unit interconnection scheme eliminates most power and
communications wiring.

Module style, group, serial number, and revision are stored electronically on
each 1/0 module.

“Hot swapping” capabilities streamline maintenance (described in “Planning
and Installing Your Ovation System”U3-1000 for FDDI and U3-1005 for Fast
Ethernet).

Status indicators that display standardized diagnostic LED color codes.

Up to 128 Local Ovation module units per Controller.

Up to 1024 Remote Ovation module units per Controller.

Base Unit common to all Standard I/O modules.

Two Base Unit styles (G2R and KUEP) are availablefor Relay Output modules.
Testpoint/probe holder on each field terminal of standard 1/0 Base Units.
Built-in spare fuse holders and wire strip gauge in standard 1/0 Base Units.

Most modules are CE Mark compliant.

Standard Module Components

The standard Ovation module consists of three parts (refer to Figure 3-1):

1. Base Unit

The base unit (containing two terminal blocks) mounts onto a DIN rail. Each
base unit accommodates two 1/0 modules.

Thefootprint of the base unit (containing Electronic and Personality module) is:
27.9cmLong (11in)

12.7cmWide (5in)

16.5 cm High (6.5in)

If you use only one I/O module, you still must use a base unit that contains two
terminal blocks.

R3-1150 (Rev 3)
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AN

Caution for CE Mark certified systems:

Base units containing differential digital input modules configuration with
hazardous input voltages (>30 V RMS, 42.4V peak, or 60 VDC) listed below must
include a hazardous voltage warning label (1B30025H01) on that base unit.
Hazardous voltage will be present on the individual module terminal blocks and
module connector(s).

Configuration Emod Pmod
125VAC/VDC Digital Input (Diff) 1C31107G02 1C31110G02
125VAC/VDC Compact Digital Input (Diff) 1C31232G03 1C31238H01
125V DC Seguence of Events (Diff) 1C31157G02 1C31110G02
125V DC Compact Sequence of Events (Diff) 1C31233G03 1C31238H01

Base units containing single ended or fused digital input modules with hazardous
voltages (>30 V RMS, 42.4 V peak, or 60 VDC) listed below must include a
hazardous voltage warning label (1B30025H01) on the base unit aswell as AL L
base units of the branch. Hazardous voltage will be present on terminal block and
module connectors of bases on an entire branch. In addition, auxiliary power fuses
must be removed and a fuse cover kit should be added. See Appendix D (Using an
External Power Supply) for details

Configuration Emod Pmod
125VAC/VDC Digital Input (Sing) 1C31107G02 1C31110G01
125VAC/VDC Compact Digital Input (Fused) 1C31232G03 5X00034G01
125V DC Sequence of Events (Sing) 1C31157G02 1C31110G01
125V DC Compact Sequence of Events (Fused) 1C31233G03 5X00034G01

Hazardous labels must be placed in a visible location on the base unit, preferable
above the spare fuse location. Thisinformation must beindicated in the application
specific project drawings.
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I/0 Modules

2. Electronics module (Emod)

The Electronics module (configured by adding the appropriate Personality
module) fitsinto the base unit.

3. Personality module (Pmod)

The Personality module (configures the Electronics module) fits into the base
unit beside the appropriate Electronics module.

Note

The Personality module isinstalled in the base unit
first. Then, the Electronics moduleisinstalled and
interlocks with the Personality module. The blue
corner latches on the Electronics module locks both
modules into the base unit.

Wires from customer field devices are connected to terminal block in the base unit.

The wiring connections to the terminal block for each combination of Electronics
module and Personality module are printed on each Personality module, and are
illustrated in each modul e description in the following sections.
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Base Unit
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Base-to-Base Connector

Module Base Connectors

DIN Rail Mounting Screw

A

Status LEDs

Typical Fuse Locations
Module Latches

Electronics Module

Terminal Block Connections
A, B, C

Personality Module

Figure 3-1. Ovation Modules (Top View)
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Relay Module Components

The Ovation Relay module consists of two parts (Refer to Figure 3-2 and
Figure 3-3.)

1. Base Unit

The relay base assembly consists of a backplane with connectors, a plastic
housing, and a DIN rail clamping/grounding mechanism. This unit
accommodates the relays for interfacing with field devices.

2. Relay Output Electronics Module

The relay output electronics module is an on-line replaceable modul e that
provides the relay output circuit board. This board contains relay coil drive
interfacing as well as I/0O bus and bus power interface. This module plugsinto
the desired relay output base unit.

Thewiresfrom the customer field devices are connected to theterminal block inthe
base unit.
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DIN Rail
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Figure 3-2. Relay Output Panel G2R
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Figure 3-3. Relay Output KUEP
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3-2. I/O Modules

Analog Input Modules

Analog I nput 14 bit High Speed - provides an interface to eight individually
isolated analog inputs with sampling rates of medium speed (16/20 time/sec.) or
high speed (50/60 times/sec.). Several voltage and current input configurations are
available including cold junction compensation for thermocoupl e inputs

(Table 6-1).

Analog Input 14 bit - provides an interface to eight individually isolated analog
inputs with a minimum sampling rate of 10 time/sec. A low cost 4-20 mA current
input is available aong with a1V voltage input (legacy) configuration (Table 5-1).

Analog Input 13 bit (L egacy product) - provides interface to eight individually
isolated analog inputs with sampling rates of approximately 10 time/sec. Several
voltage and current configurations are available including cold junction
compensation for thermocouple inputs (Table 4-1).

HART Analog I nput - provides an interface for eight HART field devices with 4-
20 mA current loop analog inputs (common reference). In addition to the analog
inputs, digital information can be exchanged between HART compliant devicesand
the Controller (Table 13-1).

RTD Input - provides an interface to four Resistance Temperature Detectors.
Several 3 and 4 wire RTD types are supported (Table 19-1).

Analog Output Modules

Analog Output - provides an interface to four individually isolated analog outputs
using 12 bit digital-to-analog converters (Table 7-1).

HART Analog Output - provides an interface for eight HART field devices with
4-20 mA current loop anal og outputs (common reference). In addition to the
outputs, digital information can be exchanged between HART compliant devices
and the Controller (Table 14-1).

Digital Input Modules

Digital Input - provides an interface for 16 digital inputs. The following input
configurations are available: 24V, 48V, and 125V |solated Differential or Single
Ended (common return) (Table 10-1).
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Compact Digital Input - provides alow cost interface for 16 digital inputs by

eliminating the need for aPmod. The following input configurations are available:
24V, 48V, 125 | solated Differential or Single Ended (common return). If desired, a
Pmod can be added to individually fuse inputs (with common return) (Table 11-1).

Contact Input - provides an interface for 16 digital contact inputs with common
return. A +48V on-board power supply provides current limited contact wetting
(Table 8-1).

Compact Contact I nput - providesalow cost interfacefor 16 digital contact inputs
with common return by eliminating the need for a Pmod. A +48V on-board power
supply provides current limited contact wetting (Table 9-1).

Sequence of EventsInput - provides an interface for 16 digital inputs with time
tagging information to within 125 ps. An event tagging mask and filters to reject
state changes and input chatter are provided along with time synchronization to the
Controller with 1 ms resolution. Several input configurations are available

(Table 20-1).

Compact Sequence of Events I nput - provides alow cost interface for 16 digital
inputs with time tagging information to within 125 ps. An event tagging mask and
filtersto regject state changes and input chatter is provided along with time
synchronization to the Controller with 1 msresolution. Several input configurations
are available. If desired, a Pmod can be added to individually fuse some digital
inputs (with common return) (Table 21-1).

Digital Output Modules

Digital Output - provides an interface to 16 single ended digital outputs. 5 to 60
VDC loads up to 500 mA each can be controlled. (Total current limited by fuse
rating.) This module can also be used to interface KU, G2R or solid state relay
panels for increased switching capability (Table 12-1).

Relay Output - providesan interfaceto either 12 KU relay or 16 G2R relay outputs.
Special relay bases connect directly to the Ovation /O branches and house the
Relay Output Electronics module and relays (Table 18-1).

Specialty Modules

Link Controller - providesaserial RS232, RS422, or R485 data communications
link to athird party device or system (Table 15-1).
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L oop I nterface - provides an interface to the analog and digital 1/0 needed to
control asingle processloop (upto 2 Al, 1 AO, 2 DI, 2 DO). In addition, the loop
interface can display the process information and provide for manual control viaa
local operator interface station (SLIM) (Table 16-1).

Pulse Accumulator - counts pulse for up to two input channels and provides the
information to the Controller. The Pulse accumulator may be used to count over a
defined time period to measure speed (frequency), count until instructed to stop, or
can be used to measure the duration of a pulse (Table 17-7).

Servo Driver - provides an interface to an electro-hydraulic servo actuator (servo-
motor) used to control a steam turbine (Table 22-1).

Speed Detector - provides the Controller with frequency measurements of a
sinusoidal or pulse train tachometer. A 16 bit output can be updated at arate of 5
msfor over-speed detection, and a 32 bit output can be updated at avariableratefor
speed regulation (Table 24-1).

Valve Positioner - provides an interface to an electro-hydraulic servo actuator.
Governor valves, interceptor valves, extraction valves and bypass valves can be
controlled. The module provides closed loop valve positioning control and also
interfacesto alocal operator interface station (SLIM) (Table 25-1)

SLIM (Small Loop Interface Module) - contains displays and keyboard inputs
needed for an operator to monitor and control the I/O functions of the Ovation L oop
Interface or Valve Positioner module. The SLIM islocated external to the Ovation
I/O cabinet and connected to the Loop Interface or Valve Positioner via cable.

3-2.1. Ovation Module Choices

Table 3-1 lists the Ovation modules that can be added to an Ovation system.

Table 3-1. Ovation Module Choices

Electronic Per sonality

Module Type Channé Module Module
Analog Input (£ 100mV) (13 bit) 8 1C31113G03 | 1C31116G01
Analog Input (£ 100 mV w/temp. sensor) (13 bit) gl 1C31113G03 | 1C31116G04
Analog Input (+ 20mV) (13 bit) 8 1C31113G01 | 1C31116G01
Analog Input (£ 20mV w/temp. sensor) (13 bit) gl 1C31113G01 | 1C31116G04
Analog Input (+ 50mV) (13 bit) 8 1C31113G02 | 1C31116G01
Analog Input (£ 50mV w/temp. sensor) (13 bit) gl 1C31113G02 | 1C31116G04
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Table 3-1. Ovation Module Choices (Cont'd)

Electronic Per sonality
Module Type Channé Module Module

Analog Input (+ 1 V) (13 bit) 8 1C31113G04 | 1C31116G01
Analog Input (+ 10 V) (13 bit) 8 1C31113G06 | 1C31116G01
Analog Input (£ 5V) (13 bit) 8 1C31113G05 | 1C31116G01
Analog Input (0 - 20 mA local powered) (13 bit) 8 1C31113G05 | 1C31116G03
Analog Input (0 - 20 mA remote power ed) (13 bit) 8 1C31113G05 | 1C31116G02
Analog Input (4 - 20 mA local powered) (13 bit) 8 1C31113G05 | 1C31116G03
Analog Input (4 - 20 mA remote power ed) (13 bit) 8 1C31113G05 | 1C31116G02
Analog I nput (4 - 20 mA) (14 bit) 8 1C31224G01 | 1C31227G01
Analog Input (+ 1V) (14 bit) 8 1C31224G02 | 1C31227G02
Analog Input (4 - 20 mA) (14 bit High Speed (HS)) 8 5X00070G01 | 1C31227G01
Analog Input (£ 100mV, £ 250mV, + 1V) (14 bit HS) 8 5X00070G02 | 1C31227G02
Analog Input (£ 5V, £ 10V) (14 bit High Speed) 8 5X00070G03 | 1C31227G02
Analog Input (+ ImA, 2 wirelocal field powered) 8 5X00070G02 | 1C31227G03
(14 bit HS)

Analog Input (£ 1ImA, 4wirefield powered) 8 5X00070G02 | 1C31227G02
(14 bit HS)

Analog Input (x 20mV, £ 50mV, + 100mV 8 5X00070G04 | 1C31227G04
Thermocouple) (14 bit HS)

Analog Output (0to+10V) 4 1C31129G02 1C31132G01
Analog Output (0to +5V) 4 1C31129G01 | 1C31132G01
Analog Output (0to 20 mA w/diagnostics) 4 1C31129G03 | 1C31132G01
Analog Output (0 to 20 mA w/o diagnostics) 4 1C31129G04 | 1C31132G01
Analog Output (4 to 20 mA w/diagnostics) 4 1C31129G03 | 1C31132G01
Analog Output (4 to 20 mA w/o diagnostics) 4 1C31129G04 | 1C31132G01
Compact Contact Input w/Onboard 48 V aux 16 1C31234G01 | Cavity Insert 2
Contact Input w/Onboard 48 V auxiliary 16 1C31142G01 | 1C31110G03
Digital Input (125 VAC/DC differential) 16 1C31107G02 1C31110G02
Digital Input (125 VAC/DC single ended) 16 1C31107G02 | 1C31110G01
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Table 3-1. Ovation Module Choices (Cont'd)

Electronic Per sonality
Module Type Channel Module Module
Digital Input (24 VAC/DC or 48 VDC differential) 16 1C31107G01 | 1C31110G02
Digital Input (24 VAC/DC or 48 VDC single ended) 16 1C31107G01 | 1C31110G01
Compact Digital Input (125 VAC/DC differential) 16 1C31232G03 | 5X00034G01 or
Cavity Insert) 2
Compact Digital Input (24/48 VAC/DC differential) 16 1C31232G02 | 5X00034G01 or
Cavity Insert) 2
Compact Digital Input (24/48 VDC single ended) 16 1C31232G01 | Cavity Insert 2
Digital Output (0 - 60 VDC) 16 1C31122G01 | 1C31125G01
Digital Output (0 - 60 VDC wi/relay pnl comm) 16 1C31122G01 | 1C31125G02
Digital Output (0 - 60 VDC w/relay pnl comm ext 16 1C31122G01 | 1C31125G03
fuses)
HART Analog I nput (4 - 20 mA) 8 5X00058G01 | 5X00059G01
HART Analog Output (4 - 20 mA) 8 5X00062G01 | 5X00063G01
HART High Performance Analog I nput (4 - 20 mA) 8 5X00062G01 | 5X00063G01
Loop Interface (Al: 0- 10V AO: 0- 10V) 6 1C31174G01 | 1C31177G01
Loop Interface (Al: 0- 10V AO: 0- 10V) 6 1C31174G21 | 1C31177G01
User defined Digital Inputs®
Loop Interface (Al: 0-5vV AO: 0-10V) 6 1C31174G02 | 1C31177G01
Loop Interface (Al: 0-5vV AO: 0-10V) 6 1C31174G22 | 1C31177G01
User defined Digital Inputs®
Loop Interface (Al: 4 - 20mA 6 1C31174G03 | 1C31177G03
AO: 4 - 20mA remote powered)
Loop Interface (Al: 4 - 20mA 6 1C31174G23 | 1C31177G03
AO: 4 - 20mA remote power ed)
User defined Digital Input®
Loop Interface (Al: 4 - 20mA 6 1C31174G03 | 1C31177G02
AO: 4 - 20mA local powered)
Loop Interface (Al: 4 - 20mA 6 1C31174G23 | 1C31177G02
AO: 4 - 20mA local powered)
User defined Digital | nput®
Loop Interface (Al: 4 - 20mA remote power ed) 4 1C31174G04 | 1C31177G03
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Table 3-1. Ovation Module Choices (Cont'd)

Electronic Per sonality
Module Type Channé Module Module
Loop Interface (Al: 4 - 20mA remote power ed) 4 1C31174G24 | 1C31177G03
User defined Digital Input®
Loop Interface (Al: 4 - 20mA local powered) 4 1C31174G04 | 1C31177G02
Loop Interface (Al: 4 - 20mA local powered) 4 1C31174G24 | 1C31177G02
User defined Digital Input®
Pulse Accumulator (24/48V 5/12V med speed ext PS) 2 1C31147G01 | 1C31150G03
Pulse Accumulator (24/48V 5/12V med speed neg 2 1C31147G01 | 1C31150G01
com)
Pulse Accumulator (24/48V 5/12V med speed pos 2 1C31147G01 | 1C31150G02
com)
Pulse Accumulator (5V high speed ext PS) 2 1C31147G02 | 1C31150G03
Pulse Accumulator (5V high speed neg com) 2 1C31147G02 | 1C31150G01
Pulse Accumulator (5V high speed pos com) 2 1C31147G02 | 1C31150G02
Relay Output Module G2R 16 1C31219G01 | 1C31223G01 or
(Base Unit)
Relay Output Module KUEP 12 1C31219G01 | 1C31222G01 or
(Base Unit)
RTD Interface 4 1C31161G01 | 1C31164G01
RTD Interface (CE Mark certified) 4 1C31161G02 | 1C31164G02
Seqg. of Events (125VDC differential) 16 1C31157G02 | 1C31110G02
Seg. of Events (125VDC single ended) 16 1C31157G02 | 1C31110G01
Seq. of Events (24/48VDC differential) 16 1C31157G01 | 1C31110G02
Seqg. of Events (24/48VDC single ended) 16 1C31157G01 | 1C31110G01
Seq. of Events contact input w/48V auxiliary 16 1C31157G03 | 1C31110G03
Compact Seg. of Events (125VDC differential) 16 1C31233G03 | 5X00034G01 or
Cavity Insert 2
Compact Seq. of Events (24/48VDC differential) 16 1C31233G02 | 5X00034G01 or
Cavity Insert 2
Compact Seg. of Events 16 1C31233G01 | Cavity Insert 2
(24VvDC or 48VDC single ended)
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Table 3-1. Ovation Module Choices (Cont'd)

Electronic Per sonality

Module Type Channé Module Module
Compact Seq. of Events contact input 16 1C31233G04 | Cavity Insert 2
w/48V auxiliary
Serial Link Controller RS232 1 1C31166G01 | 1C31169G01
Serial Link Controller R$485 4 wire 1 1C31166G01 | 1C31169G02
Servo Driver with Readback 6 1C31199G02 | 1C31201G02
(1 KHz LVT Output, 19VPP)
Servo Driver with Readback 6 1C31199G03 | 1C31201G02
(3KHz LVT Output, 19VPP)
Servo Driver with Readback 6 1C31199G01 | 1C31201G01
(16V DC LVDT Output)
Speed Detector Interface 8 1C31189G01 | 1C31192G01
Valve Positioner 8 1C31194G01or | 1C31197G01
(17 Volt LVDT: 24.8 mA) 1C31194G02
Valve Positioner 8 1C31194G01or | 1C31197G02
(23.75 Volt LVDT: 16.8 mA) 1C31194G02
Valve Positioner 8 1C31194G01or | 1C31197G03
(23.75Volt LVDT: 8.3 mA) 1C31194G02
Valve Positioner 8 1C31194G01or | 1C31197G04
(23.75Volt LVDT: 36 mA) 1C31194G02

L A ninth channel is provided when using the Analog Input module with temperature sensor. This ninth
point is needed for the CJ Compensation field of the Point Builder Instrumentation Tab when defining
the eight other thermocouple points for the Al module (refer to Section 4 for additional information).

2 Cavity insert (1C31238H01) that fitsinto the Personality module position providing awiring schematic
label for the module. Typically, there is no actual Personality module required for this module type.

SRaise and Lower Runback inputs can be disabled and used as user-defined input points. Configuration

instructions areincluded in Kit 1C31174G20.
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3-3. Installing Ovation Modules

3-3.1. Standard and Compact I/O Modules

The Ovation standard and Compact modules are installed in base units mounted on
DIN railsin Ovation cabinets. Each base unit can contain two 1/0 modules, and
even if you only use one I/O module, you must still use abase unit that contains two
terminal blocks.

DIN rails and modules are typically installed at the factory according to system
reguirements.

If you need to replace or add standard modules to your system, refer to “Planning
and Installing Your Ovation System” (U3-1000 for FDDI and U3-1005 for Fast
Ethernet) for instructions.

3-3.2. Relay Output Modules

The Ovation Relay Output modules areinstalled in base unitsmounted on DIN rails
in Ovation cabinets. Each base unit can contain one Relay Output Electronic
module and the appropriate relays.

There are two styles of Relay Output Base Units:
® 1C31223 (16 G2R relays) (Figure 3-2)
® 1C31222 (12 KUEP relays) (Figure 3-3)

DIN rails and modules are typically installed at the factory according to system
reguirements.

If you need to replace or add Relay Output modules to your system, refer to
“Planning and Installing Your Ovation System” (U3-1000 for FDDI and U3-1005
for Fast Ethernet) for instructions.
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3-4. Ovation Module Configuration and Status

An Ovation I/0O module has 16 address | ocations, but amodule might not use all 16
addresses.

There are four possible address locations in each I/O module that are reserved for
special use. Three of these addresses provide configuration (Write) and status
(Read) information.

Definitions for these locations are provided for each module in the module
reference pages.

® Addressword 13 (D in Hex) is present for every module and is used for
configuration and status. The modul e status provides diagnostic information
that is read by the Controller when it is on-line. The status register can be read
by using the Point Information window at an Ovation Operator Station (see the
Bit Pattern Field on the Hardware Tab shown in “ Ovation Operator Station User
Guide” (U3-1031 or WINZ20)).

® Addressword 14 (E in Hex) is used as a secondary or expansion configuration
register and is only used when needed.

® Addressword 12 (C in Hex) is used for reporting point specific fault
information and optionally as an expansion configuration register.

® Addressword 15 (F in Hex), is used for the module Electronic ID information.
Thislocation and itsuse isidentical for all modules. Appendix B provides
information about the Electronic ID.

Configuration settings for these registers for a point can be viewed in an Ovation
Solaris system through the Config Tab (see example below) in the Point Builder
(refer to “Ovation Point Builder User Guide” (U3-1041). However, the actual
configuration is done through the I/O Builder Power Tool (refer to “Ovation 1/0
Builder User Guide” (U3-1044). Windows users will find the information in the
“Ovation Developers Studio” (NT-0060) or (WING60).
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When using an Ovation system, refer to “Ovation Developer Studio”
(NT-0060) or (WING0) for configuration information.
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3-5. Ovation Module Diagnostic LEDs

Every Ovation module contains diagnostic LEDs. These are used to indicate the
status of the module and to alert you to any module problems.

All 1/0 modules contain the following LEDs:
P = (Green) Power OK LED islit when the power supply to the module is good.

C = (Green) Communications OK LED islit when the Controller iscommunicating
with the module, and when the communication watchdog timer is not timed out.

E = (Red) Optional External Error LED islit when there is a problem externa to
the module, such as a blown common auxiliary power supply fuse.
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| = (Red) Internal Fault LED islit when afailure internal to the module has
occurred. This LED istypically an indication that the Electronics module needs to
be replaced.

Note

A communication timeout will also light the Internal
Fault LED and turn off the Communications OK
LED.

Theother LEDsfor each modulewill vary according to the functions of the module.
Definitions for LEDs are provided for each module in the module reference pages.

3-6. User Serviceable Fuses

3-6.1. Electronics Module Fuses

Some Electronics modules (Emods) may contain fuses. These fuses are typically
5 x 20 mm micro-fuses, and are conveniently located for easy replacement

(see Figure 3-1).

If afuse needsto be replaced, push the fuse cap in, turn it one-quarter turn counter-
clockwise, and the fuse will pop up. Replace the blown fuse with an exact
replacement fuse. Fuse sizes are indicated on the Electronics module label . Refer to
Table 3-2 for descriptions of fuses used by Ovation Electronics modules.

Note

In CE Mark Certified systems, the project drawings
MUST include any fusesand their ratings, if they are
replaceable by a qualified technician.

Table 3-2. Electronics Module Fuses

Type Rating Used On Part Number
5x 20 mm cartridge 0.50A; 250V, Compact Digita Input Emod | EX06100
Fast acting 1C31232G01
Compact Sequence of Events
Emod 1C31233G01
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3-6.2. Personality Module Fuses

Some Personality modules (Pmods) may contain fuses. These fuses are typically
5 x 20 mm fuses, and are conveniently located for easy replacement (see

Figure 3-1).

If a5x20 mm cartridge fuse needs to be replaced, push the fuse cap in, turn it one-
quarter turn counter-clockwise, and the fuse will pop up. Replace the blown fuse
with an exact replacement fuse. Fuse sizes areindicated on the Personality module

label. Refer to Table 3-3 for descriptions of fuses used by Ovation Personality
modules.

If the fuse isamicro fuse, pull the blown fuse out of its holder and plug the
replacement fuse into the vacated holder.

Note

In CE Mark Certified systems, the project drawings
MUST include any fusesand their ratings, if they are

replaceable by a qualified technician.

Table 3-3. Personality Module Fuses

Type Rating Used On Part Number
5x 20 mm cartridge 0.50A; 250V; Digital Input Pmods EX06100
Fast acting Sequence of Events
1C31110G01
5x 20 mm cartridge 0.063A; 250V, Anaog Input Pmods EX06102
Fast acting 1C31116G02 - GO3
Loop Interface Pmods
1C31177G02 - G03
5x 20 mm cartridge 0.63A; 250V; Pulse Accum. Pmods EX 06071
Fast acting 1C31150G01 - G03
5x 20 mm cartridge 1.0A; 250V Relay Base 16 G2R EX06104
Fast acting 1C31223G01
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Table 3-3. Personality Module Fuses (Cont'd)

Type Rating Used On Part Number
5x 20 mm cartridge 1.25A; 250V; Loop Interface Pmods EX 06098
Fast acting 1C31177G01 - GO3
Digital Output Pmods
1C31125G01
Valve Positioner Pmods
1C31197G01 - G04
Relay Panels (Solid State)
5A22410H01 - HO2
Relay Panels (16 G2R)
5A22411H01
5x 20 mm cartridge 2.0A; 250V, Relay Panels (8 KU) EX06105
Fast acting 5A22412H01
Relay Base (12 KUEP)
1C31222G01
5x 20 mm cartridge 3.15A;250V Digital Output Pmods EX06101
Fast acting 1C31125G02
Micro-Fuse 0.5A;125v 16 Point Individually fused PS10007H03
Plug-in Fast acting Digital Input Pmod
5X00034G01
Micro-Fuse 0.063A;125V HART Analog Input Pmods 1X00030H01
Plug-in Fast acting Anaog Inputs
5X00059G01
Micro-Fuse 0.6A;125V HART Anaog Output Pmods | PS10007H14
Plug-in Fast acting 5X00063G01
Micro-Fuse 0.5A;125v HART Anaog Input Pmods PS10007H03
Plug-in Fast acting 5X00059G01
Rev. 2 or later
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3-6.3. Ovation Cabinet Fuses

In addition to Personality module fuses, there are other fuses that can aso be
serviced by users. Refer to Table 3-4 for descriptions of fuses used in Ovation

cabinets.
Table 3-4. Ovation Cabinet Fuses
Type Rating Used On Part Number Notes
Micro-Fuse |5.0A; 250V; CBO Backplane 4A00120H01 Auxiliary power
Fast acting 3A99200G01 - GO2 Branch fuses
CBO: F1-F4
ROP Panel ROP: F1, F2, F7, F8
4D33922G01
TND Panel TND: F1, F2, F6, F7
4D33924G01
RRP Panel RRP: F1, F2
3A99252G01
RRB Panel RRB: F1, F2
3A99253G01
3AB 15A; 250V; Power Distribution Panel EX 06009 AC Main fuses
Fast acting 5A26304G02 F1, F2

3-7. Personality Module Jumpers

Most of the Ovation Personality modules do not have configurable jumpers.
However, if amodule does have configurable jumpers, and the default settings need
to be changed, the card must be removed from the Personality module case in order
to be configured. Use the following procedure to open a Personality module case:

Note

Be sure to observe static electricity guidelines.
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Use asmall straight-edge screwdriver to pressin one of the clipslocated on the
side of the module until the module cap is loosened. Remove the module cap.

Push both clips on the module bottom outward until the card is free to slide.

Slide the card out the top of the module and make the desired jumper changes.

Slide the card back into the module case, being surethe card is positioned in the

card channels, and the bottom clips are engaged.

Replace the modul e cap.

Module Cap

POOOOOO®

Clip (push outward)

Module Bottom
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3-8. 1/0 Environmental Specifications

Table 3-5. 1/0 Module Specifications

Description Minimum Value Maximum Value
Temperature 0°C (32° F) Operating 60°C (140°F) Operating
- 40°C (-40°F) Storage 85°C (185°F) Storage
Humidity 0% Operating 95% Operating (Non-CE Mark)
90% Operating (CE Mark)
Maximum wet bulb temp 35°C

Table 3-6. Relay Output Module Specifications

Description Minimum Value Maximum Value
Temperature
Relay Output G2R/KUEP Form X 0°C (32° F) Operating 60°C (140°F) Operating
Storage N/A Storage N/A
Relay Output KUEP Form C 0°C (32° F) Operating 45°C (113°F) Operating
Storage N/A Storage N/A
Humidity
Relay Output G2R 35% Operating 85% Operating (Non-CE Mark)
Maximum wet bulb temp 35°C
Relay Output KUEP Form X/Form C N/A N/A

1 See Section 18 for additional temperature and derating information relative to specific cabinet
configuration.
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4-1. Description

The Ovation Analog Input Module with associated Personality Module provides
signal conditioning and anal og-to-digital conversion for eight individually-isolated
anaog inputs. Field inputs are surge protected and routed by the appropriate
Personality Module and then sent to the Electronics Module for conversion.

The Anaog Input Module (13 bits) is applicable for CE Mark Certified Systems.

Note

See Section 3. 1/0 Modulesfor environmental,
installation, wiring, and fuse information.

4-2. Module Groups

4-2.1. Electronics Modules
There are six groups of Electronics modules for the Analog Input Module:
® 1C31113G01 provides voltage input range of £ 20 mV.
® 1C31113G02 provides voltage input range of £ 50 mV.
® 1C31113G03 provides voltage input range of £ 100 mV.
® 1C31113G04 provides voltage input range of £ 1 V.
® 1C31113G05 provides voltage input range of £ 5 V.
® 1C31113G06 provides voltage input range of £ 10 V.

4-2.2. Personality Modules
® 1C31116G01 provides voltage analog inputs.
® 1C31116G02 provides field-powered current analog inputs.
® 1C31116G03 provides locally powered current analog inputs.

® 1C31116G04 provides voltage anal og inputs with atemperature sensor for cold
junction thermocouple compensation.
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Table 4-1. Analog Input Subsystem (13 Bit)

Electronic Per sonality
Range Channels Module Module
+20mV 8 1C31113G01 1C31116G01
+ 50mV 8 1C31113G02 1C31116G01
+ 100mV 8 1C31113G03 1C31116G01
1+ 20mV Compensated gl 1C31113G01 1C31116G04
(Thermocouple)
+ 50mV Compensated gl 1C31113G02 1C31116G04
(Thermocouple)
+ 100 mV Compensated gl 1C31113G03 1C31116G04
(Ther mocouple)
+1VvVDC 8 1C31113G04 1C31116G01
+5VvVDC 8 1C31113G05 1C31116G01
+10VDC 8 1C31113G06 1C31116G01
0-20 mA Field powered 8 1C31113G05 1C31116G02
(4-20 mA Field powered can also be selected in
the I/O Builder; card will be configured
appropriately)
0-20 mA L ocally powered 8 1C31113G05 1C31116G03

(4-20 mA L ocally power ed can also be selected
in the I/O Builder; card will be configured
appropriately)

LA ninth logical channel (does not connect to adevice) is provided when using the Analog Input module
with temperature sensor. This ninth point is needed for the CJ Compensation field of the Point Builder
I nstrumentation Tab when defining the eight other thermocouple points for the Al module (refer to U3-

1041, NT-0060 or WINGQ for additional information).

All Configurations are CE Mark Certified.
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4-3. External Power Supplies

Note

Module power specifications (main and auxiliary)
refer to the actual power drawn by the module from
the 24V DC main power supply and from the
auxiliary power supply (if required) and NOT from
the AC or DC Mains.

If the Analog Input module uses the 1C31116G03 Personality modul e (configured
with locally powered current analog inputs), the required voltage source may be
obtained from theinternal auxiliary power supply (backplane) or it may be obtained
from an external power supply.

If an external power supply is used, see Appendix D for the steps to be undertaken
before connecting the external power supply to the Analog Input modul e base unit
terminal block. The Analog Input module auxiliary supply voltage level (24 VDC
or 48 VDC) depends on the external transmitter devices being interfaced to the
Analog Input modul€’s analog inputs.

4-4. Specifications

Electronics Module (1C31113)
Personality Module (1C31116)

Table 4-2. Analog Input Module Specifications

Description Value

Number of channels 8

Input range 1 20 mv 1V
+50 mv BV
+100 mv +10V
4-20mA 2

Resolution 13 hits (including polarity)

Guaranteed accuracy (@25°C) Accuracy over -25% to 100% range of full scale input level:
+0.10% of upper range value +10pV +1/2L SB @99.7% confidence.
Accuracy over -100% to -25% range of full scale input level:
+0.15% of upper range value +10pV +1/2L SB @99.7% confidence.

Temperature coefficient +0.24% of the upper range value £24uV over 0 to 60°C.
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Table 4-2. Analog Input Module Specifications (Cont'd)

Description

Value

Input impedance: 3
Groups GO01 through G05
Group GO06 (= 10V input only)

10MQ
2MQ

Sampling rate

10 times per second

Offset and gain temperature drift
compensation

Automatic

Diagnostics

Internal modul e operating faults.

Out of range detection.

Open thermocouple detection for thermocouple inputs.
Open loop/blown fuse detection for current inputs.

Dielectric isolation:
Channél to channel
Channel to logic

1000V AC/DC
1000V AC/DC

Normal mode rejection

60 dB at 50 Hz + 1/2% or 60 Hz + 1/2%
30 dB (typical) at 50 Hz + 5% or 60 Hz + 5%

Common mode rejection

120 dB at DC, power line frequency and its harmonics £ 1/2% tracking.
100 dB (typical) for nominal line frequency + 5% and harmonics.

Module power

Main: 2.5 W typical; 3.38 W maximum

Aux: When used (1C31116G03)
Aux power supply voltage =24V DC
3.84 W typical (8 inputs @ 20mA each)

Operating temperature range

0to 60°C (32°F to 140°F)

Storage temperature range

-40°C to 85°C (-40°F to 185°F)

Humidity (non-condensing)

0to 95%

1 Ranges are available via separate modules.

2 Current inputs when using Personality module 1C31116G02 or 1C31116G03 with + 5V electronics module.
Theinput range 0 to 20 mA isalso available, but if selected, blown fuse detection will be disabled. If you select O
to 20 mA, the software adds a suffix “A” to the Personality moduleidentification. This“A” isnot displayed, itisonly
used by the database to differentiate between 0 to 20 mA and 4 to 20 mA, in order to generate correct coefficients.
8 Only for modules used with voltage input Personality modules (1C1116G01 and 1C1116G04).
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4-5. Analog Input Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit.

The diagrams for the analog input Personality modules are illustrated in
Figure 4-1. The following table lists and defines the abbreviations used in those

diagrams.
Abbreviation Definition
Al-AS8 Analog Input positive terminal connection
+
Al- A8 Analog Input negative terminal connection
| Earth ground terminals
P1-P8 Positive terminal connection for current loop power
+
PS+, PS Auxiliary power supply terminas
RSV Reserved terminal. No connections allowed on these terminals.
SH1 - SH8 Shield terminal connection (for non-CE Mark certified systems)

Asisstandard for analog signals, shielded twisted-pair wire should be used for the
field interface. For the analog input, the (-) and shield should be tied together and to
earth ground, either locally at the cabinet or at the field device. Figure 4-2 and
Figure 4-3 show how the various Personality modules require these connections or
how the options are implemented.

Figure 4-4 illustrates the jJumper settings for the Personality module.
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Notes

1. Do not use unmarked terminal block locations.
2. Shield terminals (SH) are not connected in CE Mark systems.

Voltage Input: (1C31116G01)
Thermocouple Input: (1C31116G04)

1

2

3

4

5

6

7

8

9

11 12 13 14 15 16 17 18
A| Al |SH1| A2 |SH2| A3 |SH3| A4 |SH4| A5 |SH5| A6 |SH6| A7 |SH7| A8 |SH8| PS | PS
+ + + + + + + + + -
B|RSV| Al |RSV| A2 [RSV| A3 |[RSV| A4 |RSV| A5 [RSV| A6 |[RSV| A7 [RSV| A8 | PS
- - - - - - - - +
C #%

Note: Internal jumpers are in this personality module for locally grounding the shield and (-) connections to earth ground.
Field Powered Current Loop: (1C31116G02)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Al
+

SH1| A2

+

SH2| A3

+

SH3| A4

+

SH4| A5

+

SH5| A6

+

SH6| A7

+

SH7| A8

+

SH8

B [RSV| Al

RSV| A2

RSV| A3

RSV| A4

RSV| A5

RSV| A6

RSV| A7

RSV

Locally Powered Current Loop: (1C31116G03)

1

2

3

4

5

6 7

8

9

10

11

12

13

14

15

16

17

18

P1
=+

SH1

+

P2

SH2

P3

=+

SH3

+

P4

SH4

PS5

=+

SH5

P6
+

SH6

P7
=+

SH7

P8
=+

SH8

PS
=+

B| Al

+

RSV

A2
+

RSV

A3
+

RSV

A4
+

RSV

A5
+

RSV

+

A6

RSV

+

A7

RSV

A8
+

RSV

—L

Figure 4-1. Terminal Block Connections for the Analog Input Personality Modules
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4-6. Analog Input Field Connection Wiring Diagrams

Non-CE Mark Certified Systems

_ 1C31116G01, G04 Electronics
Terminal Personality Module Modul(le
A+ Py
Tog %o z *
- - A- ?

SH
SH Jumpers installed
for local grounding
+ + At +
- A -
SH
SH @ EEI Jumpers removed

®le

for field grounding

Voltage and Thermocouple

The default is for local grounding with jumpers Input Connections
installed. Jumpers are to be installed vertically.
See Section 3-7 for jumper settin_lg information. 1C31116G02 Electronics
erminal . ’
Field Block Personality Module Module
Power
Supply

116 A
A+

Field Powered Current Input Connections

Aux Bus
1C31116G03, QIS“PP'V Electronics
Module

Terminal A
Block Personality Module

1/16
4

£

e

250 ohm|

(= !‘?

P+
A+
SH,
i
P+
A+
SH
p)
i

Locally Powered Current Input Connections

Figure 4-2. Field Connections for the Analog Input Personality Module (Non-CE Mark)
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CE Mark Certified Systems

Terminal
Block

o0

Ground for Low Level
signals only.

Field
Power
Supply

For Low Level (+/- 20, 50, 100 mV,
Signals, Capacitive Ground.

For High Level (+/- 1, 5, 10 V)
Signals, Direct Ground.

Fg 'll—g

LT

SH

SH

Terminal
Block

SH

SH

Terminal
Block

Pog

g B

P+

SH

P+

SH

. Electronics
Personality Module Module
A ANA—P—AAA +
A \ 4 A d
SH
Jumpers installed
for local grounding
A+ AANA A +
8 T
SH
Jumpers removed
EEI E; forfig\d grounding
Voltage Input Connections
Electronics
Personality Module Module
1M6A
A PP +
. % L
116 A
A o o +
. % T
Field Powered Current Input Connections
Aux Bus
Swely Electronics
Personality Module Module

116A
Pt J\Jm'

E4
>
250 ohm
SANNANS
0% l—(b

]]]_0‘:(:’ E ]||_‘

Locally Powered Current Input Connections

1. All field wiring MUST be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 4-3. Field Connections for the Analog Input Personality Module (CE Mark)
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D:]

—

] ] ] ] ] ] ] ] O
—

D

—

[

Both jumpers  CH 1 CH 2 CH3 CH4 CH5 CH 6 CH7 CH8
removed for 1 1

field
grounding E|31E| J2I JSI IJ4I IJ5I IJ6I IJ7I IJSI 4—

2 Both jumpers

installed for
INSTALL BOTH JUMPERS FOR LOCAL GROUNDING OF CHANNEL local grounding

(Default setting)

Note

Circuit board must be removed from module housing to access jumpers.
See Section 3-7 for directions.

Figure 4-4. Jumper Settings for Analog Input Personality Module (1C31116G01 & 04)

4-7. Thermocouple Function

When two dissimilar metals (athermocouple) are joined together, a voltage (the
Seebeck Voltage) is generated between them. Thisvoltage is directly related to the
temperature at the junction of the two metals. The relationship between the voltage
and the temperature can be best described by afifth order polynomial, determined
by the two types of metals that are joined.

To measure the voltage (Vt) between the two metals, a voltmeter (in this case, an
analog input card) must be connected to each wire (see Figure 4-5). Unfortunately,
this produces two new junctions and voltages (V1 and V2) between the terminals
and the thermocouples. Thefollowing formulaisusedtofind Vt: Vt=Vm-V1-V2.

2/03
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Analog Input Module (13 bits)

It is not possible to measure V1 and V2 without inducing more junctions and
voltages; therefore, the analog input subsystem has a temperature sensor on the
Personality module (1C31116G04) to measure the temperature (Tj) at the terminal
block of the base unit.

A conversion formula, determined from the junction metal and thermocouple
metals, is used to calculate the combined voltage of V1 and V2. Thisiscalled Cold
Junction Compensation.

+ V1 o
Copper PWB Traces
+ O
I = Iron +
> >
5o a > =
28 B i =g £%
c vm ase Unit o e £0 Vit
o8 © oS cm
Loh= EEE =
So <ds -
5: 5 _ /\\ Constantan
Q@ Y
w
Copper PWB Traces T]
Temperature - V2 +
Sensor

Figure 4-5. Thermocouple lllustration

4-7.1. Voltage Input Personality Module with Temperature Sensor
(1C31116G04)

Personality modul e of the anal og i nput subsystem includes atemperature sensor | C.
Thisis used for measuring the temperature of the terminal block to provide cold
junction compensation for thermocouple inputs.

Thismodule is used in conjunction with aterminal block cover (1C31207H01) to
maintain auniform temperature of theterminal block and sensor area. The cover fits
over an entire base; however, the sensor will only accurately measure the
temperature under the half of the cover where the temperature sensor personality
module isinstalled. Therefore, if both modules under the cover require cold
junction compensation, they will each require the temperature sensor personality
module.

R3-1150 (Rev 3) 4-10 2/03
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Analog Input Module (13 bits)

Note

Installation instructions for the terminal block cover
are provided in the Temperature Compensation
Cover Mounting Kit (1B30047G01).

The Group 4 Personality module provides aterminal block temperature
measurement feature with the following specifications:

® SamplingRate =600 msec, maximum
300 msec, typical

® Resolution =+/- 0.5°C (+/- 0.9 °F)

® Accuracy =+/- 0.5°C over a0°C to 70°C range
(+/- 0.9 °F over a 32°F to 158°F range)

More information about configuring cold junction points and thermocouple points
isprovided in “Ovation Record Types Reference Manua” (R3-1140), “Ovation
Point Builder User's Guide” (U3-1041), and “ Ovation Devel oper Studio”
(NT-0060 or WING0).

4-7.2. Assigning Thermocouple Coefficients

Use the Instrumentation tab of the Point Builder to select the Field Instrumentation
Type(BorTB,Eor TE,Jor TJ,K or TK,Ror TR, Sor TS, T or TT). The Ovation
system then assigns the default thermocouple coefficients based on the Type
selected. Refer to Table 4-3 for these coefficient definitions.

If you override the default coefficients by entering new values, the new values will
remain until you select another thermocouple type. The values will then return to
the default values for the type just selected.
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Table 4-3. Thermocouple Coefficient Definitions

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
Bor TB 400t01100 DegreesC 0.000t013.814 (0O to1820) 20 mv card
80010 2000 DegreesF 0.006t0 13.814 (0 to 3308) 20 mv card
Fahrenheit Centigrade
COEF_1 = 3.5164700E+02 COEF_1=1.7758167E+02
COEF_2 = 6.1388490E+05 COEF_2 = 3.4104717E+05
COEF_3 =-1.5397740E+08 COEF_3 = -8.5543000E+07
COEF_4 = 3.3593730E+10 COEF_4 = -8.5543000E+07
COEF_5 = -4.0518260E+12 COEF_5 = -8.5543000E+07
COEF_6 = 2.0039330E+14 COEF_6 =1.1132961E+14
COEF_7 =-2.0E-06 COEF_7 =-2.0E-06
COEF_8=0.0 COEF_8=0.0
Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV/TEMP
Eor TE -18t0 286 Degrees C -9.835t019.945 (-270to 286) 20 mv card
0to 550 Degrees F -9.835t019.945  (-450 to 548) 20 mv card
-18t0 661 Degrees C -9.835t049.992  (-270to 661) 50 mv card
0to 1200 Degrees F -9.835t049.956  (-450to0 1221) | 50 mv card
-18to 1000 Degrees C -9.835t0 76.358  (-270to 1000) | 100 mv card
0t0 1832 Degrees F -9.835t0 76.358  (-450t0 1832) | 100 mv card

Fahrenheit
COEF 1 =3.1672830E+01
COEF _2 = 3.0306280E+04
COEF _3 = -3.3449490E+05
COEF _4 = 6.8495830E+06
COEF _5 = -6.9753490E+07
COEF _6 = 2.923653E0+08

COEF_7 = -1.0939E-03
COEF_8 = 3.365E-05

Centigrade
COEF_1=-1.8176111E-01
COEF_2 = 1.6836822E+04
COEF_3 = -1.8583050E+05
COEF_4 = 3.8053267E+06
COEF_5 = -3.8751939E+07
COEF_6 = 1.6242517E+08

COEF 7 =-1.71E-05
COEF_8 = 6.057E-05

R3-1150 (Rev 3)
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Table 4-3. Thermocouple Coefficient Definitions (Cont'd)

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
JorTJ -18 t0 365 Degrees C -8.0961t019.971  (-210 to 366) 20 mv card
-140 to 700 Degrees F -8.137t019.977  (-350t0 691) 20 mv card
-18to 760 Degrees C -8.096t042.922  (-210 to 760) 50 mv card
-140 to 1400 Degrees F -8.137t042.922  (-350t0 1400) |50 mv card
Fahrenheit Centigrade

COEF 1 = 3.112531E+01

COEF_2 = 3.6070270E+04
COEF_3 = -4.2886170E+05
COEF_4 = 2.2613820E+07
COEF_5=-5.1743790E+08
COEF_6 = 3.9727830E+09

COEF_7 =-9.256E-04
COEF_8 = 2.862E-05

COEF _1 = -4.8593889E-01
COEF_2 = 2.0039039E+04
COEF_3 = -2.3825650E+05
COEF 4 = 1.2563233E+07
COEF 5 = -2.8746550E+08
COEF_6 = 2.2071017E+09

COEF_7 = -9.76E-06
COEF_8 =5.1516E-05

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV/TEMP
Kor TK -18t0 480 Degrees C -6.4581t019.959 (-270to 484) |20 mv card
010 900 Degrees F 6.456t019.978  (-450t0 904) 20 mv card
-18t0 1230 Degrees C 6.4581049.988 (-270t01232) |50 mv card
0 to 2250 Degrees F 6.4561049.996 (-450t02250) | 50 mv card
-18 to 1370 Degrees C -6.458 t054.875 (-270t01372) | 100 mv card
Fahrenheit Centigrade

COEF_1 = 3.0344730E+01
COEF_2 = 4.4031910E+04
COEF_3 = 1.615839E+05
COEF_4 =-1.616257E+07
COEF_5 = 4.4011090E+08
COEF_6 = -3.599650E+09

COEF_7 = -7.250E-04
COEF_8 = 2.243E-05

COEF 1 = -9.1959444E-01
COEF 2 = 2.4462172E+04
COEF _3 = 8.9768833E+04
COEF_4 = -8.9792056E+06
COEF_5 = 2.4450606E+08
COEF_6 =- 1.9998056E+09

COEF_7 = -8.14E-06
COEF_8 = 4.0374E-05
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Table 4-3. Thermocouple Coefficient Definitions (Cont'd)

COEF _1 = 8.3628480E+01
COEF_2 = 2.2737160E+05
COEF_3 = -1.2482860E+07
COEF_4 = 1.2062540E+09
COEF 5 = -7.4221280E+10
COEF_6 = 1.89930000E+12

COEF_7 =-1.084E-04
COEF _8 = 3.24E-06

COEF _1 = 2.8682489E+01
COEF 2 = 1.2631756E+05
COEF_3 = -6.9349222E+06
COEF_4 = 6.7014111E+08
COEF _5 = -4.1234044E+10
COEF_6 = 1.0551667E+12

COEF 7 =-4.72E-06
COEF_8 = 5.832E-06

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
Ror TR 260 to 1100 Degrees C 0.000t019.998 (0 to 1684) 20 mv card
500 to 2000 Degrees F 0.089t019.997 (0 to 3063) 20 mv card
Fahrenheit Centigrade

COEF_1 = 1.1803440E+02
COEF_2 = 1.9859180E+05
COEF_3 = -1.9730960E+04
COEF_4 = -5.0093290E+08
COEF_5 = 4.1104880E+10
COEF_6 = -1.1557940E+12

COEF_7 =-1.0847E-04
COEF_8 = 3.26E-06

COEF 1 = 4.7796889E+01
COEF 2 = 1.1032878E+05
COEF_3=-1.0961644E+04
COEF_4 = -2.7829606E+08
COEF_5 = 2.2836044E+10
COEF 6 = -6.4210778E+11

COEF_7 = -4.15E-06
COEF_8 = 5.868E-06

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
SorTS 400 to 1100 Degrees C 0.000t018.698 (0O to 1768) 20 mv card
750 to 2000 Degrees F -0.092t018.696 (0 to 3214) 20 mv card
Fahrenheit Centigrade

COEF_1 = 3.1892240E+01
COEF_2 = 4.6693280E+04
COEF_3 = -1.3257390E+06
COEF 4 = 6.9620670E+07
COEF 5 = -2.3278080E+09
COEF_6 = 3.3306460E+10

COEF_7 =-7.3333E-04
COEF_8 = 2.243E-05

COEF_1 =-5.9866667E-02
COEF_2 = 2.5940711E+04
COEF_3 = -7.3652167E+05
COEF_4 = 3.8678150E+07
COEF _5 = -1.2932267E+09
COEF_6 = 1.8503589E+10

COEF_7 = -1.55700E-05
COEF _8 = 4.0374E-05

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
TorTT -46 to 400 Degrees C -6.2581019.945  (-270 to 385) | 20 mv card
-50 to 750 Degrees F -6.254t019.979  (-450 to726) | 20 mv card
Fahrenheit Centigrade

R3-1150 (Rev 3)
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4-8. Analog Input Address Locations

4-8.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the
Hardware Tab).

Table 4-4. Analog Input Configuration/Status Register (Address 13 or D in Hex)

Bit _ Data_ Description - Data Des_cription -
Configuration Register (Write) Status Register (Read)
0 Configure Module Module Configured
(1 = configured; 0 = unconfigured)
1 Force Error Internal or forced error
(1 =forced error; O = no forced error)
2 Not Used Not Used (0)
3 Not Used Not Used (0)
4 Not Used Not Used (0)
5 Not Used Not Used (0)
6 Not Used Not Used (0)
7 Not Used EEPROM Checksum Error - Module Uncalibrated
(1 =error; 0 =no error
8 50/60 Hz Selection (0 = 60Hz, 1 =50Hz) | 50 Hz/60 Hz System (0 = 60Hz; 1 = 50Hz)
9 UseLine Syncif Present (1 = use) Using Line Sync
10 Not Used Line Frequency Tracking Active
11 Not Used EE PROM Program Enabled
12 Not Used PSD Generator Malfunction
13 Not Used Internal Memory Error
(EPROM Checksum or Static RAM Error)
14 Not Used Temperature Sensor Failure
15 Not Used Point Fault *

1 Refer to Table 4-6 for descriptions of the Point Faullts.

Bit O: This bit configures the module (write) or indicates the configuration
state of themodule (read). A “1” indicatesthat the moduleis configured.
Note that until the module is configured, accessing addresses 0 through
11 (B in Hex) will produce an attention status.

Bit 1. Thishit (write*1”) forcesthe moduleinto its error state, resulting in the
error LED being lit. Theread of bit 1indicatestheerror state of the mod-
ule, with “1” indicating that there is an internal error in the module or
the Controller has forced the moduleinto an error state. The state of this
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Bits2 - 6:

Bit 7:

Bit 8:

Bit 9:

Bit 10:

Bit 11:

Bit 12:

bit is always reflected by the modul€'s Internal Error LED. Whenever
this bit is set, an attention status is returned to the Controller when the
point datais read (that is, accessing addresses O through 11).

These bitsare “not used” values and areread as“0” under normal oper-
ation.

Thisbit istheresult of achecksum test of the EEPROM. A failure of this
test can indicate abad EEPROM, but typically indicates that the module
has not been calibrated. A “0” indicates that there is no error condition.
If this error is present, the error will be indicated by the module error
LED being lit and the module will not process the point information.
The point fault bit will also be set as al the point data is uncalibrated.
When thiserror is present, no other processing takesplace. The“1” state
of this bit indicates an unrecoverable error condition in the field.

This bit indicates whether the on-board integrating timebase is 80 msec
(4 line cycles of a50 Hz system) or 83.3 msec (5 line cycles of a60 Hz
system). A “0” indicates that the timebase is 83.3 msec (60 Hz line fre-
guency) and is the default setting.

This bit indicates whether to use the line frequency tracking if it is
present. A write of “1” indicates to use the tracking input. A read of “1”
indicates that the module is using the tracking input. The default stateis
a“0.

Note

Linefrequency tracking is presently NOT supported
by the Ovation 1/0 system.

This bit indicates whether the line frequency tracking signal is present
and active for greater normal and common mode rejection. A “0” indi-
cates that the line frequency tracking signal is NOT present.

Thisbit indicates whether the hardware EEPROM PE signal isactive. A
“0" indicates that the module is in normal operating mode and calibra-
tion and ID programming commands will not be processed.

This bit reflects the detection of the internal 625 KHz PSD signal at
module initialization. This verifiesthat the multifunction FPGA and the
microcontroller'stimer O arefunctioning. A “0” indicatesthat thereisno
error condition. A “1” indicates an unrecoverable error condition in the
field.
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Bit13:  Thishit is a basic check of program and data memory, along with the
microcontroller's data, address, and control buses. A “0” indicates that
there is no error condition. A “1” indicates an unrecoverable error con-
dition in the field.

Bit 14:  Thisbit indicatesthe fault status of the digital temperature sensor. A “0”
indicates the sensor is present and communicating properly with the mi-
crocontroller. A “1” indicates a fault exists; either there is no sensor
present, or problems exist in communicating with the sensor. On an un-
calibrated module, asensor failureis aways reported because the uncal -
ibrated status prevents the sensor from being checked.

Bit 15:  This bit indicates the point fault status of the module. It is the logical
“OR” of the eight individual point quality statuses plusbits 1, 7, 12, and
13 of thisregister. A “0” indicatesthat all eight points have good quality
and no module errorsexist. A “1” indicatesthat at |east one of the points
has bad quality and is therefore in fault.

A subsequent read of the Point Quality Status Register at Address 12 (Cin Hex) will
reveal which of the eight points has bad quality and the cause of the bad quality
condition (refer to Table 4-6). The Address 12 (C in Hex) Point Quality Status
Register contains dataonly when the module fault is due to abad point quality; that
is, bits 7, 12, and 13 of thisregister or the forced error bit are not set. Note that the
Temperature Sensor (Address 8) statusistreated separately and is not included in
this module point fault bit.

4-8.2. Secondary Configuration and Status Register

Word address 14 (E in Hex) serves the purpose of the Current/Voltage
Configuration/Status Register. The bit definitions for this register are encoded as
shown in Table 4-5.

The default state of the register under normal operation is“0” for voltage inputs.
The lower 8 bits are configuration bits which are written to and read from the
module. The upper 8 bits are read-only status bits indicating the blown fuse status
only for those channels which have been configured as current inputs.

Table 4-5. Secondary Configuration/Status Register (Address 14 or E in Hex)

Data Description Data Description
Bit Current/Voltage Configuration (Write) Current/Voltage Status (Read)
0 Select Point 1 Current/Voltage (1 = Current) Select Point 1 Current/Voltage (1 = Current)
1 Select Point 2 Current/Voltage (1 = Current) Select Point 2 Current/Voltage (1 = Current)
2 Select Point 3 Current/Voltage (1 = Current) Select Point 3 Current/Voltage (1 = Current)
3 Select Point 4 Current/Voltage (1 = Current) Select Point 4 Current/Voltage (1 = Current)
2/03 4-17 R3-1150 (Rev 3)
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Table 4-5. Secondary Configuration/Status Register (Address 14 or E in Hex) (Cont'd)

Data Description Data Description

Bit Current/Voltage Configuration (Write) Current/Voltage Status (Read)

4 Select Point 5 Current/Voltage (1 = Current) Select Point 5 Current/Voltage (1 = Current)
5 Select Point 6 Current/Voltage (1 = Current) Select Point 6 Current/Voltage (1 = Current)
6 Select Point 7 Current/Voltage (1 = Current) Select Point 7 Current/Voltage (1 = Current)
7 Select Point 8 Current/Voltage (1 = Current) Select Point 8 Current/Voltage (1 = Current)
8 Not Used Point 1 Current Blown Fuse (1 = Blown)

9 Not Used Point 2 Current Blown Fuse (1 = Blown)

10 Not Used Point 3 Current Blown Fuse (1 = Blown)

11 Not Used Point 4 Current Blown Fuse (1 = Blown)

12 Not Used Point 5 Current Blown Fuse (1 = Blown)

13 Not Used Point 6 Current Blown Fuse (1 = Blown)

14 Not Used Point 7 Current Blown Fuse (1 = Blown)

15 Not Used Point 8 Current Blown Fuse (1 = Blown)

4-8.3. Point Quality Register

Word address 12 (C in Hex) serves the purpose of reporting the point quality of the
eight channel inputs. The bit definitions for this register are encoded as shown in

Table 4-6.
Table 4-6. Point Quality Register (Address 12 or C in Hex)
Point Bit Description

1 0 Auto Calibration Reasonability Check Failed

1 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
2 2 Auto Calibration Reasonability Check Failed

3 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
3 4 Auto Calibration Reasonability Check Failed

5 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
4 6 Auto Calibration Reasonability Check Failed

7 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
5 8 Auto Calibration Reasonability Check Failed

9 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
6 10 Auto Calibration Reasonability Check Failed

11 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
7 12 Auto Calibration Reasonability Check Failed

13 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
8 14 Auto Calibration Reasonability Check Failed

15 Overrange Input/Blown Fuse/Open Loop/Open Thermocouple
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Auto Calibration Reasonability Check Failed - This bit is set when the auto
calibration zero or reference reading is out of tolerance (£6% of the nominal
reading).

Overrange Input/Blown Fuse/Open L oop/Open Thermocouple - Thisbit is set
under the following conditions:

Voltage Input Configuration (all groups) - when an overrange input of £125%
of the full scale valueisread on the input.

Current Input Configuration (Group 5) - when an input less than 2.5mA (a

blown fuse or open loop condition) is detected or an overrange of greater than
25mA of full scaleis present.

4-9. Diagnostic LEDs

Table 4-7. Analog Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller is communicating with the
module.
| (Red) Internal Error LED. Lit whenever there is any type of error with the module

except for aloss of power. Possible causes are;
- Moduleisinitialization.
- |/O Bustimeout has occurred.
- EPROM checksum error or static RAM error.
- PSD generator malfunction.
- Module reset.
- Module input power (+24V) not OK.
- Moduleis uncalibrated.
- Forced error has been issued by the Controller.

CH1 - CH 8 (Red) Channel error. Lit whenever there is an error associated with a channel or
channels. Possible causes are:
- Positive overrange: Input voltage greater than +125% of full
scale value.
- Negative overrange: Input voltage less than -125% of full
scale value.
- Broken current loop input or blown fuse for module configured
as current input.
- Auto calibration readings out of range.
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Section 5. Analog Input Module (14 bits)

5-1. Description

The combined Personality and Electronics Modules form the 14 Bit Analog Input
Module. Eight sets of individually isolated input channels are provided. The input
signals are conditioned and routed through the appropriate Personality Module to
the Electronics Module. The Personality Module aso provides surge protection to
protect the input circuits of the Electronics Module. The Electronics Module

performs the analog to digital conversions and provides interfacing to the Ovation

Serial 1/0 Bus.
No thermocouple provisions are provided for this module.

Note

See Section 3. 1/0O Modules for environmental,
installation, wiring, and fuse information.

5-2. Module Groups

5-2.1. Electronics Modules

There are two groups of Electronics modules for the 14 Bit Analog Input Module:

® 1C31224G01 provides current signals with an input range of 4 to 20 mA.

1C31224G02 provides voltage signals with an input range of + 1V.
5-2.2. Personality Modules

There are two groups of Personality modules for the 14 Bit Analog Input Module:

1C31227G01 provides current signals with an input range of 4 to 20 mA.

1C31227G02 provides voltage signals with an input range of + 1V.

Table 5-1. Analog Input Subsystem (14 Bit)

Electronic Per sonality
Range Channéds Module Module
4 - 20mA, Field or Locally powered 8 1C31224G01 1C31227G01
+1VDC 8 1C31224G02 1C31227G02

Only 4-20mA Configuration is CE Mark Certified.
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Analog Input Module (14 bits)

5-3. Module Block Diagram

The simplified block diagram for the voltage input configuration of thel4 bit
Analog Input module is shown below. The channel #1 input is grounded locally at
the cabinet, and grounding at the field device is shown for the channel #8 input.

Termina Personality Electronics
Block Module Module g
Transducer
DIAGNOSTIC LEDs
+ AL 4
o POWER
= 9 AID 9 SUPPLY e
Al- < Converter AND BUFFER
-_ © ISOLATOR LATCH
1 1 MICRO- =2
1 1 CONTROLLER s
Q) AND >
! ! CONTROL- S
CHANNEL 2 1 LOGIC =
TRU CHANNEL 2 )
CHANNEL 7 TRU $ =
CHANNEL 7 g
! CHANNEL 2 1 1/0 BUS- S
! TRU 1 CONTROLLER, -
1 CHANNEL 7 ' SHIFT REG,, &(
RS485-
Transducer 1 XCEIVER 5
A8+ 3
+ o POWER @D
= AID 9 SUPPLY e o
5 Converter AND . =
— o . A8- 3 ISOLATOR F[I).ECTRONIC z
=
CONTROLLER <
[¢]
+5VDC e
POWER-
MANAGMENT
+12VDC e
/

Figure 5-1. Voltage Input Connections

5-4. External Power Supplies

Note

Module power specifications (main and auxiliary)
refer to the actual power drawn by the module from
the 24V DC main power supply and from the

auxiliary power supply (if required) and NOT from
the AC or DC Mains.

If the 14 Bit Analog Input module uses the 1C31227G01 Personality module, the

required voltage source is obtained from the internal auxiliary power supply
(backplane).

Also, personality module 1C31227G01 supports field-powered configurations.
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5-5. Specifications

Electronics Module (1C31224)
Personality Module (1C31227)

Table 5-2. 14-Bit Analog Input Module Specifications

Description

Value

Number of channels

8

Input range 4-20mA1 +1v?2

Resolution Group 1:14 bits, Group 2:13 bits & Sign

Guaranteed accuracy (@25°C) +0.10% of full scale value +1/2L. SB @99.7% confidence.
Temperature coefficient +0.24% of the full scale value over 0to 60°C.

Input impedance: 3

10MQ

Sampling rate 20 times per second minimum when configured for 60 Hz rejection
25 times per second minimum when configured for 50Hz rejection

Self-calibration On demand by the Ovation Controller.

Diagnostics Internal module operating faults. Out of range detection.

Open loop detection for current inputs.

Dielectric isolation:
Channel to channel
Channel to logic

1000V AC/DC
1000V AC/DC

Normal mode rejection

60 dB @50 Hz + 1/2% or @60 Hz + 1/2% (when properly configured)
30 dB (typical) @50 Hz + 5% or @60 Hz + 5% (when properly
configured)

Common mode rejection

120 dB @ DC or @ the nominal (50/60 Hz) line frequency + 1/2% and
harmonics.
100 dB (typical) for nominal line frequency + 5% and harmonics.

Module power

Main: 2.4 W typical; 3.125 W maximum
Aux: When used (1C31227G01)

Aux power supply voltage=24V DC
3.84 W typica (8 inputs @ 20mA each)

Operating temperature range 0to 60°C (32°F to 140°F)
Storage temperature range -40°C to 85°C (-40°F to 185°F)
Humidity (non-condensing) 0 to 95%

1 Current inputs when using Personality module 1C31224G01 with 1C31227G01 Electronics Module.
2vol tage inputs when using Personality module 1C31224G02 with 1C31227G02 Electronics Module.
3 Only for the voltage input module (Personality module 1C31224G02 with 1C31227G02 Electronics Module).
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Analog Input Module (14 bits)

5-6. 14-Bit Analog Input Terminal Block Wiring
Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit.

The diagrams for the analog input Personality modules are illustrated in
Figure 5-2. The following table lists and defines the abbreviations used in those

diagrams.
Abbreviation Definition
Al-A8 Anaog Input positive terminal connection (connected to the positive terminal of the
+ field device).
Al-AS8 Analog Input negative terminal connection (voltage input group only).
P-1-P-8 L oop power output terminals (for locally powered loops).

Cl1-CI8 Current input terminals.
SH1 - SH8 Shield terminal connection.

RSV Reserved terminal. No connections allowed on these terminals.

Earth ground terminals.

PS+, PS- Aucxiliary power supply terminals.

R3-1150 (Rev 3) 5-4 2/03
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Current Loop (1C31227G01)
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Voltage Input (1C31227G02)
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Figure 5-2. Terminal Block Connections for the Analog Input Personality Modules

Use shielded twisted pair wire for the field wiring. Tie the Analog Input negative
terminal and shield together and to earth ground, either locally at the cabinet or at
the field device. Voltage inputs use the 1C31227G02 Personality Modules.
Grounding the shield and the anal og input negative terminal at the cabinet or at the
field device is arranged by the proper Terminal Block connections.

Similarly, current inputs using the 1C31227G01 Personality Modules can
accommodate field or locally powered devices by using the correct terminal block
connections.

The Personality Modules have afield connection diagram label on top of each
module to facilitate field wiring. The following figures show the implementations
of the field connections for the various Personality Module and field device
combinations.
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5-7. 14-Bit Analog Input Field Connection Wiring
Diagrams

Non-CE Mark Certified Systems

Terminal Personality Electronics
Block Module Module
+ q T +
— T -
Local grounding
+ g % T
— T —
= Field grounding
V oltage | nput Connections
Aux Bus
Supply
Field Power -
Supply Terminal Personality Electronics
Block Module Module
?"
! T 100 ohms
Field powered hd %
Qe [ T *
+ T élooahms
Current I nput Connections
Caution
When using locally powered current inputs, the power distribution
panel MUST be equipped with jJumper module 5A26471G01
to ensure proper grounding of the Aux Bus supply.

Figure 5-3. Field Connections for the Input Connectors (Non-CE Mark)
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CE Mark Certified Systems

Elecironics
Module
+
T3 100 chem
E -
:EI—I_‘L— —_ém s
12
‘{ i
Caution

When using locally powered current inputs, the power distribution panel MUST be equipped
with jumper module SA26471G01 to ensure proper grounding of the Aux Bus supply.

1. All field wiring must be braid shielded and grounded at the entry point of the cabinet
using recommended hardware (refer to "Cable Guides” in U3-1000 and U3-1005).

Figure 5-4. Field Connections for the Input Connectors (CE Mark)

5-8. 14-Bit Analog Input Address Locations

5-8.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).
Table 5-3. 14-Bit Analog Input Configuration/Status Register (Address 13 or D in Hex)
Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)

0 Configure Module Module Configured
(1 = configured; 0 = unconfigured)

1 Force Error Internal or forced error
(1 =forced error; 0 = no forced error)

2 0, (ADD4 bit during diagnostics) Not Used (0)

3 0, (ADDS5 bit during diagnostics) Not Used (0)

4 0, (ADDG bit during diagnostics) Warming

5 0, (ADD7 bit during diagnostics) Not Used (0)
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Table 5-3. 14-Bit Analog Input Configuration/Status Register (Address 13 or D in Hex)
Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
6 0, (ADD8 bit during diagnostics) Not Used (0)
7 O, (DIAG_SET, initiates diagnostics) | Moduleis not calibrated
8 50/60 Hz Selection (0 = 60Hz, 1 = 50 Hz/60 Hz System (0 = 60Hz; 1 = 50Hz)
50Hz)
9 A/D conversion rate selection bit A/D conversion rate bit
(0=Normal, 1 = High speed) (0=Normal, 1 = High speed)
10 0, (SYS_CAL, initiates system SYS CAL in progress (during diagnostics)
calibration during diagnostics)
11 SELF_CAL (initiates self calibration) | SYS _CAL completed (during diagnostics)
12 Not defined SYS CAL failed (during diagnostics)
13 Not defined Internal Memory Error
(FLASH Checksum, Register, or Static RAM
Error)
14 Not defined Module in diagnostic mode (during diagnostics)
15 Not defined Point Fault *
1 Refer to the Point Quality Register for descriptions of the Point Faults.

Bits defined for diagnostics are used only during factory testing.

Bit O:

This bit configures the module (write) or indicates the configuration

state of themodule (read). A “1” indicatesthat the moduleis configured.
Note that until the module is configured, reading from addresses O
through 11 (B in Hex) will produce an attention status.

Bit 1:

Thisbit (write*1") forcesthe moduleinto its error state, resulting in the

error LED being lit. The read of bit 1 indicates that there is an internal

module error, or the Controller has forced the module into the error

state. The state of thisbit isalwaysreflected by the module's Internal Er-

ror LED. Whenever this bit is set, an attention status is returned to the

Controller when addresses 0 through 11 (B in Hex) are read.

Bits 2-3:

Bit 4:

These bits are “not used” and are read as “0” under normal operation.

Thisbit (read) indicates that the module isin the “Warming” state. This

state exists after power up and terminates after 8.16 seconds. The mod-
ule will bein the error condition during the warm up period.

Bits 5-6:

Bit 7:

These bits are “not used” and are read as “0” under normal operation.

Thishit istheresult of achecksum test of the EEPROM. A failureof this

test can indicate abad EEPROM, but typically indicates that the module

has not been calibrated. A “0” indicates that there is no error condition.

R3-1150 (Rev 3)
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Analog Input Module (14 bits)

If an error ispresent, the error will beindicated by the moduleerror LED
being lit. The point fault bit will also be set as all the point data is not
calibrated. The“1” state of thishbit indicates an unrecoverable error con-
dition in thefield.

Bits 8: A write to this bit configures the conversion rate of the A/C converters

asfollows..

Conversion Rate (1/sec) Bit 8
20 (for 60Hz systems) 0
25 (for 50Hz systems) 1

The status of these bits (read) indicate the conversion rate to which the module is
Set.

Bit 9: Reserved
Bit 10:  Thishitis“not used” andisread as“0” under normal operation.

Bit11:  Thishit (write) isusedto initiate self-calibration. The sampling rate dur-
ing self-calibration will be 2 per second. The status (read) bit is not used
andisread as“0” under normal operation.

Bit12:  Thishitis“not used” andisread as“0” under normal operation.

Bit13:  This bit (read) indicates that the module has internal memory error
(FLASH, checksum, Register, or Static RAM error). If this error is
present, the module error LED is lit, the point fault bit will also be set
since the condition of the module is undetermined.

Bit14:  Thishitis“not used” andisread as“0” under normal operation.

Bit 15:  This bit indicates the point fault status of the module. It is the logical
“OR” of the eight individual point quality statuses plusbits 1, 7, 12, and
13 of thisregister. A “0” indicatesthat all eight points have good quality
and no module errors exist.

When bits 1, 4, 7 or 13 of the Status Register are not set, thisbit (when setto “1”)
indicates that at least one of the points has bad quality.

A subsequent read of the Point Quality Register at Address 12 (Cin Hex) will reveal
the point(s) that have bad quality (see Table 5-4). The Address 12 (C in Hex) Point
Quality Register contains data only when the module fault is due to a bad point
quality.
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5-8.2. Secondary Configuration and Status Register

Word address 14 (E in Hex) is not used and isread as “0” under normal operation.

5-8.3. Point Quality Register

Word address 12 (C in Hex) serves the purpose of reporting the point quality of the
eight channel inputs. The bit definitions for this register are encoded as shown in

Table 5-4.
Table 5-4. Point Quality Register (Address 12 or C in Hex)

Point Bit Description

1 0 Communication to the Isolated Channel Failed
1 Overrange Input/Blown Fuse/Open Loop

2 2 Communication to the I solated Channel Failed
3 Overrange Input/Blown Fuse/Open Loop

3 4 Communication to the I solated Channel Failed
5 Overrange Input/Blown Fuse/Open Loop

4 6 Communication to the Isolated Channel Failed
7 Overrange Input/Blown Fuse/Open Loop

5 8 Communication to the I solated Channel Failed
9 Overrange Input/Blown Fuse/Open Loop

6 10 Communication to the I solated Channel Failed
11 Overrange Input/Blown Fuse/Open Loop

7 12 Communication to the Isolated Channel Failed
13 Overrange Input/Blown Fuse/Open Loop

8 14 Communication to the I solated Channel Failed
15 Overrange Input/Blown Fuse/Open Loop

Communication to the Isolated Channel Failed - This bit is set when the
communication to the corresponding isolated channel has failed.

Overrange Input/Blown Fuse/Open Loop — This bit is set as follows:

® Current Input (Group #1) — When an input current less than 2.5mA (a blown
fuse or open loop condition) is detected, or an overrange (greater than 24.6mA)
of full scaleis present.

® Voltage Input (Group #2) — When an overrange input of 121%of the full scale
valueisread.

R3-1150 (Rev 3) 5-10 2/03
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5-9. Diagnostic LEDs

Table 5-5. 14-Bit Analog Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) CommunicationsOK LED. Lit when the Controller iscommunicating with the
module.
| (Red) Internal Error LED. Lit whenever there is any type of error with the module

except for aloss of power. Possible causes are;
- Moduleinitiaization isin progress.
- 1/O Bustimeout has occurred.
- Register, static RAM, or FLASH checksum error.
- Module reset
- Module is uncalibrated.
- Forced error has been received from the Controller.
- Communication between the Field and Logic boards failed.

CH1 - CH 8 (Red) Channel error. Lit whenever there is an error associated with a channel or
channels. Possible causes are:
- Positive overrange: Input voltage greater than +121% of full
scale value (for modules configured as voltage input).
- Negative overrange: Input voltage less than -121% of full
scale value (for modules configured as voltage input).
- Input current less than 2.5mA or blown fuse (for module configured
as current input).
- An overrange (greater than 24.6mA) of full scaleis present
(for modules configured as current input).
- Self calibration readings out of range.
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Section 6. Analog Input Module
(High Speed)

6-1. Description

The combined Personality and Electronics Modules form the High Speed Analog
Input Module. Eight sets of individually isolated input channels provide 14-bit
resolution with 50 or 60 samples per second conversion rates. Theinput signalsare
conditioned and routed through the appropriate Personality Module to the
Electronics Module. The Personality Module also provides surge protection to
protect the input circuits of the Electronics Module. The Electronics Module
performs the analog to digital conversions and provides interfacing to the Ovation
Seria 1/0 Bus.

The 14 bit High Speed Analog Input is applicable for CE Mark certified systems.

Note

See Section 3. 1/0 M odules for environmental,
installation, wiring, and fuse information.

6-2. Module Groups

6-2.1. Electronics Modules

There are four groups of Electronics modules for the High Speed Analog Input
Module:

® 5X00070G01 interfacesto current signals with an input range of 4 to 20 mA.

® 5X00070G02 interfacesto voltage signalswith aninput range of £1V, £250mV,
+100mV.

® 5X00070G03 interfaces to voltage signals with an input range of 5V, +10V.

® 5X00070G04 interfaces to thermocouple inputs £ 20mV, £ 50Vm, £ 100mV.

2/03 6-1 R3-1150 (Rev 3)
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6-2.2. Personality Module

The High Speed Analog Input Module is compatible with the following Personality

modules:

® 1C31227G01 interfaces to current input with an input range of 9-20 mA.

® 1C31227G02 voltage input.

® 1C31116G02 field powered current input = 1mA

® 1C31116G03 local powered £ 1ImA current only.

® 1C31116G04 voltage inputs to temperature sensor.

Table 6-1. Analog Input Subsystem (14 bit High Speed)

Electronic Per sonality

Range Channéds Module Module
4 - 20mA, Field or Locally powered 8 5X00070G01 1C31227G01
+100mV, £ 250mV, = 1V 8 5X00070G02 1C31227G02
+ 5V, + 10V 8 5X00070G03 1C31227G02
+ 1mA 2 wirelocal powered 8 5X00070G02 1C31116G03
+ 1mA 4wirefield powered 8 5X00070G02 1C31116G02
+20mV, £ 50mV, + 100 (with temperature 8 5X00070G04 1C31116G04
sensor for cold junction thermocouple
compensation) (Medium Speed)
+20mV, £ 50mV, £ 100 (M edium Speed) 8 5X00070G04 1C31116G01

All Configurations CE Mark Certified
R3-1150 (Rev 3) 6-2 2/03
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6-3. Module Block Diagram

The simplified block diagram for the voltage input configuration of the High Speed
Analog Input module is shown below. The channel #1 input is grounded locally at
the cabinet, and grounding at the field device is shown for the channel #8 input.

Terminal Personality Electronics
Block Module Module Y
Transducer
DIAGNOSTIC LEDs
Al+ e
Y/
+ Al+ o POWER J
= 9 AID 9 SUPPLY e
Al- t Converter AND BUFFER
- Al- °© ISOLATOR LATCH
Al-
1 1 MICRO- =2
SH1 CONTROLLER 9
! ! Q% AND E
1 E 1 CONTROL- S
CHANNEL 2 1 LOGIC E
TRU CHANNEL 2 5
CHANNEL 7 TRU $ E
CHANNEL 7 =
! CHANNEL 2 1 1/0BUS- S
1 TRU ' CONTROLLER, -
1 CHANNEL 7 ' SHIFT REG,, )'é
1 RS485-
Transducer 1 XCEIVER 5
A8+ 3
+ o POWER o
z AID 9 SUPPLY e o
S Converter AND . >
— A8- o {SOLATOR IEDLECTRONIC z
=
CONTROLLER <
[¢)
+5VDC e
POWER-
MANAGMENT  [§
+12VDC e

Figure 6-1. Voltage input Configuration using Pmod 1C31227G02

6-4. External Power Supplies

Note

Module power specifications (main and auxiliary)
refer to the actual power drawn by the module from
the 24V DC main power supply and from the

auxiliary power supply (if required) and NOT from
the AC or DC Mains.

If the High Speed Analog Input module uses the current input 1C31227G01 or
1C31116G03) Personality modules, the required voltage source may be obtained
from the internal auxiliary power supply (backplane).

If it uses Pmod 1C31227G01 or 1C1116G02, field powered current loops can be
used. Note that 1C31227G01 supplies both field and local power.
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6-5. Specifications

Electronics Module (5X00070)
Personality Module (1C31227, 1C31116)

Table 6-2.

High Speed Analog Input Module Specifications

Description

Value

Number of channels

8

Input range 4-20mA, £1ImA
+1V, £5V, £10V
+20mV, 50mV, £100V, +250mV
Resolution 14 hits (including polarity)
Guaranteed accuracy (@25°C) +0.10% of full scale value +1/2L. SB @99.7% confidence.

Temperature coefficient

+0.24% of the full scale value over 0 to 60°C.

Input impedance:

3.3MQ (G02, G04) field configured; 200 MQ (Go3) field configured; 300
MQ @20 mA for GOL1 field configured

Sampling rate (per second) 16 when configured for 50 Hz

20 when configured for 60 Hz
Self-calibration On demand by the Ovation Controller.
Diagnostics Internal modul e operating faults.

Out of range detection.
Open loop detection for current inputs.

Dielectric isolation:
Channél to channel
Channél to logic

1000 V AC/DC
1000 V AC/DC

Normal mode rejection

60 dB @50 Hz + 1/2% or @60 Hz + 1/2% (when properly configured)
30dB (typical) @50 Hz + 5% or @60 Hz + 5% (when properly configured)

Common mode rejection

120 dB @ DC or @ the nominal (50/60 Hz) line frequency + 1/2% and
harmonics.
100 dB (typical) for nominal line frequency + 5% and harmonics.

Module power

Main: 2.4 W typical; 3.125 W maximum
Aux: When used (1C31227G01)

Aux power supply voltage =24V DC
3.84 W typical (8 inputs @ 20mA each)

Operating temperature range 00 60°C (32°F to 140°F)
Storage temperature range -40°C to 85°C (-40°F to 185°F)
Humidity (non-condensing) 0to 95%
R3-1150 (Rev 3) 6-4 2/03
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6-6. High Speed Analog Input Terminal Block Wiring
Information

For Pmod 1C31227

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit.

The diagrams for the analog input Personality modules areillustrated in
Figure 6-2. The following table lists and defines the abbreviations used in those

diagrams.
Abbreviation Definition
Al- A8 Analog Input positive terminal connection (connected to the positive terminal of the
+ field device).
Al-A8 Analog Input negative terminal connection (voltage input group only).
P-1-P-8 Loop power output terminals (for locally powered loops).

Cl1-CI8 Current input terminals.

SH1 - SH8 Shield terminal connection.

RSV Reserved terminal. No connections allowed on these terminals.

Earth ground terminals.

PS+, PS- Aucxiliary power supply terminals.
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Figure 6-2. Terminal Block Connections for the Analog Input Personality Modules

Use shielded twisted pair wire for the field wiring. Tie the Analog Input negative
terminal and shield together and to earth ground, either locally at the cabinet or at
the field device. Voltage inputs use the 1C31227G02 Personality Modules.
Grounding the shield and the anal og input negative terminal at the cabinet or at the
field device is arranged by the proper Terminal Block connections.

Similarly, current inputs using the 1C31227G01 Personality Modules can
accommodate field or locally powered devices by using the correct terminal block
connections.

The Personality Modules have afield connection diagram label on top of each

module to facilitate field wiring. The following figures show the implementations
of the field connections for the various Personality Module and field device
combinations.
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6-7. High Speed Analog Input Terminal Block Wiring
Information

For Pmod 1C31116

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit.

The diagrams for the analog input Personality modules areillustrated in
Figure 6-2. The following table lists and defines the abbreviations used in those

diagrams.
Abbreviation Definition
Al- A8 Analog Input positive terminal connection.
+
Al-A8 Analog Input negative terminal connection.
| Earth ground terminals.
P1- P8 Positive terminal connection for current loop power.
+
PS+, PS- Aucxiliary power supply terminals.
RSV Reserved terminal. No connections allowed on these terminals.
SH1 - SH8 Shield terminal connection (for non-CE Mark certified systems).

Asisstandard for analog signal's, shielded twisted-pair wire should be used for the
field interface. For the analog input, the (-) and shield should be tied together and to
earth ground, either locally at the cabinet or at the field device. Figure 6-4 through
Figure 6-7 show how the various Personality modules require these connections or
how the options are implemented.

Figure 6-8 illustrates the jJumper settings for the Personality module.
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Notes

1. Do not use unmarked terminal block locations.
2. Shield terminals (SH) are not connected in CE Mark systems.

Thermocouple Input: (1C31116G04)
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Field Powered Current Loop: (1C31116G02)
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Figure 6-3. Terminal Block Connections for the Analog Input Personality Modules
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6-8. High Speed Analog Input Field Connection Wiring
Diagrams

Non-CE Mark Systems

Terminal Personality Electronics
Block Module Module
— T -
Local grounding = é
+ pa
- N -
Field grounding I

Voltage I nput Connections 1C31227G02

Aux Bus
Supply
Field Power -
Suppl . .
i Terminal Personality Electronics
Module Module
.
T 100 ohms
Field powered T é
100 ohms
+ 3 =
Locally powered T %

Current Input Connections 1C31227G01

Caution
When using locally powered current inputs, the power distribution
panel MUST be equipped with jumper module 5A26471G01
to ensure proper grounding of the Aux Bus supply.

Figure 6-4. Field Connections for the Input Connectors (Non-CE Mark)
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CE Mark Systems

Terminal Personality Electronics
Block Module Module
=+ A+ + +
- A(n)- N —_
Local grounding g:n)- [T
_| (e 11
+ T
- T -
Teld grounding LT
Voltage Input Connections 1C31227G02
Aux Bus
Supply
Field Power -
Suppl . .
i Terminal Personality Electronics
Module Module
< L ;% %1000th
q — .
+ T _ %100 hi
Locally powered i | T %

Current Input Connections 1C31227G01

Caution
When using locally powered current inputs, the power distribution
panel MUST be equipped with jumper module 5A26471G01
to ensure proper grounding of the Aux Bus supply.

1. All field wiring MUST be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 6-5. Field Connections for the Input Connectors (CE Mark)
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Non-CE Mark Certified

Systems

. . Electronics
Terminal Personality Module Module
A+ Py
+ + A d +
_ : A Py N
SH
SH Jumpers installed
for local grounding
+ + At _-Tv_ +
_ : LS S R
SH
SH
Jumpers removed
= Eﬂ E{I for fire)ld grounding
Voltage and Thermocouple
The default is for local grounding with jumpers N 1C31116G04
. . ; Input Connections
installed. Jumpers are to be installed vertically.
See Section 3-7 for jumper settin_g information. Electronics
erminal .
Field Block Personality Module Module
Power
Supply
116 A
A+
~ e + ° .
+ A- E%
']
* SH | - /I\
1/16 A
A+
- I + T \ 4 +
: N % T
> oH | T
Field Powered Current Input Connections 1C31116G02,
Aux Bus
Supply i
Terminal . Electronics
Block Personality Module Module
+ P+ P+ 1W‘|
\_ SH SH 5 _T_
o
- 82 T
P+ P+ 1”@9’\_?0"0’3_
oG poC
A+
- + @ +
: o RERE
H Y
= i T

Locally Powered Current Input Connections 1C31116G03,

Figure 6-6. Field Connections for the Analog Input Personality Module (Non-CE Mark)

2/03

6-11

Emerson Process Management Proprietary Class 2C

R3-1150 (Rev 3)



Analog Input Module (High Speed)

CE Mark Certified Systems

P0G

SEENOTE 1

bice

signals only.

Field
Power
Supply

Ground for Low Tevel

For Low Level (+/- 20, 5
Signals, Capacitively Gr

T o

P0G

P0G

'E "8

, Electronics
Terminal i
b Personality Module Module
A+ Py
+ hd +
A N
SH SH
Jumpers installed
I}El EE for Iopcal grounding
At Py
+ hd +
A T
SH
H Jumpers removed
Eﬂ for field grounding
, 100 mV) _?_'
Voltage Input Connections
, Electronics
Terminal .
Block Personality Module Module
116 A
+ A+ - - N
) % T
o | T
116 A
. A+ Py Py +
. % 1T
o | i T
. . 1C31116G07Z,
Field Powered Current Input Connections
éux Blus
upply i
Terminal . Electronics
Block Personality Module Module
pr P+ ”Wn_.,
A+
+ L & 4 +
SH Lo E% L
1 g T
b pe g g g
A+
+ L 4 L 4 +
SH SH‘ g% _T_
R 2 T
1C31116G03,

Locally Powered Current Input Connections

1. All field wiring MUST be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 6-7. Field Connections for the Analog Input Personality Module (CE Mark)
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D:]

—

] ] ] ] ] ] ] ] O
—

D

—

[

Both jumpers  CH 1 CH 2 CH3 CH4 CH5 CH 6 CH7 CH8
removed for 1 1

field
grounding [|31|] J2I JSI IJ4I IJ5I IJ6I IJ7I IJSI 4—

2 Both jumpers

installed for
INSTALL BOTH JUMPERS FOR LOCAL GROUNDING OF CHANNEL local grounding

(Default setting)

Note

Circuit board must be removed from module housing to access jumpers.
See Section 3-7 for directions.

Figure 6-8. Jumper Settings for Analog Input Personality Module (1C31116G04)

6-9. Thermocouple Function

When two dissimilar metals (athermocouple) are joined together, a voltage (the
Seebeck Voltage) is generated between them. Thisvoltage is directly related to the
temperature at the junction of the two metals. The relationship between the voltage
and the temperature can be best described by afifth order polynomial, determined
by the two types of metals that are joined.

To measure the voltage (Vt) between the two metals, a voltmeter (in this case, an
analog input card) must be connected to each wire (see Figure 6-9). Unfortunately,
this produces two new junctions and voltages (V1 and V2) between the terminals
and the thermocouples. Thefollowing formulaisusedtofind Vt: Vt=Vm-V1-V2.

2/03 6-13 R3-1150 (Rev 3)
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It is not possible to measure V1 and V2 without inducing more junctions and
voltages; therefore, the analog input subsystem has a temperature sensor on the
Personality module (1C31116G04) to measure the temperature (Tj) at the terminal
block of the base unit.

A conversion formula, determined from the junction metal and thermocouple
metals, is used to calculate the combined voltage of V1 and V2. Thisiscalled Cold
Junction Compensation.

Analog Input
Electronics Module

+

<
3

+ V1 o
Copper PWB Traces /\-\
= % Iron +
>
) =
Base Unit > S o £95 Vit
o035 cm
T 2T 2
83 -
/\\ Constantan
Y
Copper PWB Traces T]
Temperature - V2 +
Sensor

Figure 6-9. Thermocouple Illustration

6-9.1. Temperature Sensor Personality Module (1C31116G04)

Personality module 1C1116G04 of the analog input subsystem includes a
temperature sensor IC. Thisis used for measuring the temperature of the terminal
block to provide cold junction compensation for thermocouple inputs.

This module is used in conjunction with aterminal block cover (1C31207H01) to
maintain auniform temperature of theterminal block and sensor area. The cover fits
over an entire base; however, the sensor will only accurately measure the
temperature under the half of the cover where the temperature sensor personality
module isinstalled. Therefore, if both modules under the cover require cold
junction compensation, they will each require the temperature sensor personality
module.

R3-1150 (Rev 3) 6-14 2/03
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Note

Installation instructions for the terminal block cover
are provided in the Temperature Compensation
Cover Mounting Kit (1B30047G01).

The Group 4 Personality module provides aterminal block temperature
measurement feature with the following specifications:

® SamplingRate =600 msec, maximum
300 msec, typical

® Resolution =+/- 0.5°C (+/- 0.9 °F)

® Accuracy =+/- 0.5°C over a0°C to 70°C range
(+/- 0.9 °F over a 32°F to 158°F range)

More information about configuring cold junction points and thermocouple points
isprovided in “Ovation Record Types Reference Manua” (R3-1140), “Ovation
Point Builder User's Guide” (U3-1041), and “ Ovation Devel oper Studio”
(NT-0060 or WING0).

6-9.2. Assigning Thermocouple Coefficients

Use the Instrumentation tab of the Point Builder to select the Field Instrumentation
Type(BorTB,Eor TE,Jor TJ,K or TK,Ror TR, Sor TS, T or TT). The Ovation
system then assigns the default thermocouple coefficients based on the Type
selected. Refer to Table 6-3 for these coefficient definitions.

If you override the default coefficients by entering new values, the new values will
remain until you select another thermocouple type. The values will then return to
the default values for the type just selected.
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Table 6-3. Thermocouple Coefficient Definitions

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
Bor TB 400t01100 DegreesC 0.000t013.814 (0O to1820) 20 mv card
80010 2000 DegreesF 0.006t0 13.814 (0 to 3308) 20 mv card
Fahrenheit Centigrade
COEF_1 = 3.5164700E+02 COEF_1=1.7758167E+02
COEF_2 = 6.1388490E+05 COEF_2 = 3.4104717E+05
COEF_3 =-1.5397740E+08 COEF_3 = -8.5543000E+07
COEF_4 = 3.3593730E+10 COEF_4 = -8.5543000E+07
COEF_5 = -4.0518260E+12 COEF_5 = -8.5543000E+07
COEF_6 = 2.0039330E+14 COEF_6 =1.1132961E+14
COEF_7 =-2.0E-06 COEF_7 =-2.0E-06
COEF_8=0.0 COEF_8=0.0
Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV/TEMP
Eor TE -18t0 286 Degrees C -9.835t019.945 (-270to 286) 20 mv card
0to 550 Degrees F -9.835t019.945  (-450 to 548) 20 mv card
-18t0 661 Degrees C -9.835t049.992  (-270to 661) 50 mv card
0to 1200 Degrees F -9.835t049.956  (-450to0 1221) | 50 mv card
-18to 1000 Degrees C -9.835t0 76.358  (-270to 1000) | 100 mv card
0t0 1832 Degrees F -9.835t0 76.358  (-450t0 1832) | 100 mv card

Fahrenheit
COEF 1 =3.1672830E+01
COEF _2 = 3.0306280E+04
COEF _3 = -3.3449490E+05
COEF _4 = 6.8495830E+06
COEF _5 = -6.9753490E+07
COEF _6 = 2.923653E0+08

COEF_7 = -1.0939E-03
COEF_8 = 3.365E-05

Centigrade
COEF_1=-1.8176111E-01
COEF_2 = 1.6836822E+04
COEF_3 = -1.8583050E+05
COEF_4 = 3.8053267E+06
COEF_5 = -3.8751939E+07
COEF_6 = 1.6242517E+08

COEF 7 =-1.71E-05
COEF_8 = 6.057E-05
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Table 6-3. Thermocouple Coefficient Definitions (Cont'd)

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
JorTJ -18 t0 365 Degrees C -8.0961t019.971  (-210 to 366) 20 mv card
-140 to 700 Degrees F -8.137t019.977  (-350t0 691) 20 mv card
-18to 760 Degrees C -8.096t042.922  (-210 to 760) 50 mv card
-140 to 1400 Degrees F -8.137t042.922  (-350t0 1400) |50 mv card
Fahrenheit Centigrade

COEF 1 = 3.112531E+01

COEF_2 = 3.6070270E+04
COEF_3 = -4.2886170E+05
COEF_4 = 2.2613820E+07
COEF_5=-5.1743790E+08
COEF_6 = 3.9727830E+09

COEF_7 =-9.256E-04
COEF_8 = 2.862E-05

COEF _1 = -4.8593889E-01
COEF_2 = 2.0039039E+04
COEF_3 = -2.3825650E+05
COEF 4 = 1.2563233E+07
COEF 5 = -2.8746550E+08
COEF_6 = 2.2071017E+09

COEF_7 = -9.76E-06
COEF_8 =5.1516E-05

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV/TEMP
Kor TK -18t0 480 Degrees C -6.4581t019.959 (-270to 484) |20 mv card
010 900 Degrees F 6.456t019.978  (-450t0 904) 20 mv card
-18t0 1230 Degrees C 6.4581049.988 (-270t01232) |50 mv card
0 to 2250 Degrees F 6.4561049.996 (-450t02250) | 50 mv card
-18 to 1370 Degrees C -6.458 t054.875 (-270t01372) | 100 mv card
Fahrenheit Centigrade

COEF_1 = 3.0344730E+01
COEF_2 = 4.4031910E+04
COEF_3 = 1.615839E+05
COEF_4 =-1.616257E+07
COEF_5 = 4.4011090E+08
COEF_6 = -3.599650E+09

COEF_7 = -7.250E-04
COEF_8 = 2.243E-05

COEF 1 = -9.1959444E-01
COEF 2 = 2.4462172E+04
COEF _3 = 8.9768833E+04
COEF_4 = -8.9792056E+06
COEF_5 = 2.4450606E+08
COEF_6 =- 1.9998056E+09

COEF_7 = -8.14E-06
COEF_8 = 4.0374E-05

2/03

6-17

Emerson Process Management Proprietary Class 2C

R3-1150 (Rev 3)



Analog Input Module (High Speed)

Table 6-3. Thermocouple Coefficient Definitions (Cont'd)

COEF _1 = 8.3628480E+01
COEF_2 = 2.2737160E+05
COEF_3 = -1.2482860E+07
COEF_4 = 1.2062540E+09
COEF 5 = -7.4221280E+10
COEF_6 = 1.89930000E+12

COEF_7 =-1.084E-04
COEF _8 = 3.24E-06

COEF _1 = 2.8682489E+01
COEF 2 = 1.2631756E+05
COEF_3 = -6.9349222E+06
COEF_4 = 6.7014111E+08
COEF _5 = -4.1234044E+10
COEF_6 = 1.0551667E+12

COEF 7 =-4.72E-06
COEF_8 = 5.832E-06

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
Ror TR 260 to 1100 Degrees C 0.000t019.998 (0 to 1684) 20 mv card
500 to 2000 Degrees F 0.089t019.997 (0 to 3063) 20 mv card
Fahrenheit Centigrade

COEF_1 = 1.1803440E+02
COEF_2 = 1.9859180E+05
COEF_3 = -1.9730960E+04
COEF_4 = -5.0093290E+08
COEF_5 = 4.1104880E+10
COEF_6 = -1.1557940E+12

COEF_7 =-1.0847E-04
COEF_8 = 3.26E-06

COEF 1 = 4.7796889E+01
COEF 2 = 1.1032878E+05
COEF_3=-1.0961644E+04
COEF_4 = -2.7829606E+08
COEF_5 = 2.2836044E+10
COEF 6 = -6.4210778E+11

COEF_7 = -4.15E-06
COEF_8 = 5.868E-06

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
SorTS 400 to 1100 Degrees C 0.000t018.698 (0O to 1768) 20 mv card
750 to 2000 Degrees F -0.092t018.696 (0 to 3214) 20 mv card
Fahrenheit Centigrade

COEF_1 = 3.1892240E+01
COEF_2 = 4.6693280E+04
COEF_3 = -1.3257390E+06
COEF 4 = 6.9620670E+07
COEF 5 = -2.3278080E+09
COEF_6 = 3.3306460E+10

COEF_7 =-7.3333E-04
COEF_8 = 2.243E-05

COEF_1 =-5.9866667E+02
COEF 2 = 2.5940711E+04
COEF_3=-7.3652167E+05
COEF_4 = 3.8678150E+-7
COEF 5 = -1.2932267E+09
COEF_6 = 1.8503589E+10

COEF_7 = -1.55700E-05
COEF _8 = 4.0374E-05

Thermocouple | Standard Temperature Actual range Best Fit
Type Range in MV / TEMP
TorTT -46 to 400 Degrees C -6.2581019.945  (-270 to 385) | 20 mv card
-50 to 750 Degrees F -6.254t019.979  (-450 to726) | 20 mv card
Fahrenheit Centigrade
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6-10. High Speed Analog Input Address Locations

Theword address 13 (D in Hex) isused for both module configuration and module
status. It varies dightly with the different groups (1-4), primarily in module
calibration and range selection. The Module Status Register has both status and
diagnostic information. The bit information contained within these words is shown
in the following tables.

These status words are only updated once per input channel sampling period,
therefore, any ControllerController action based on changing the configuration
(writing to address 13) must take this delay into account.

Table 6-4. Data Format For the Configuration / Module Status Register for Group 1 Definitionsfor

the Configuration/M odule Status Register Lists

Description - Description -
Bit Configuration Register (Write) Module Status Register (Read)
0 Configure Module Module Configured (1 = configured)
1 Force Error Internal or forced error (1 = forced error)
2 0, (ADD4 bit During Diagnostics) (Not Used)
3 0, (ADDS bit During Diagnostics) (Not Used)
4 0, (ADDG bit During Diagnostics) Warming
5 0, (ADD7 bit During Diagnostics) (Not Used)
6 0, (ADD8 bit During Diagnostics) (Not Used)
7 0, (DIAG_SET, Initiates Diagnostics) Module is Not Calibrated
8 50/60 Hz Selection (1 = 50Hz) 50 Hz/60 Hz System (1 = 50Hz)
9 Not Defined (Not Used)
10 0, (Initiates system calibration during SYS_CAL In Progress (During Diagnostics)
Diagnostics)
11 SELF_CAL (Initiates Self Calibration) SYS_CAL Completed (During Diagnostics)
12 Not Defined SYS_CAL Failed (During Diagnostics)
13 Not Defined Internal Memory Error
14 Not Defined Module In Diagnostic Mode (During
Diagnostics)
15 Not Defined Point Fault !
' Refer to the Point Quality Register for the descriptions of the Point Faults.
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Note

Bits defined for Diagnostics are only used during
factory testing.

Table 6-4: Data Format For the Configuration / Modul e Status Register for group 1
Definitions for the Configuration/Module Status Register discusses the following

bits:

Bit O:

Bit 1:

Bits 2-3:

Bit 4:

Bits 5-6:
Bit 7:

Bit 8:

This bit configures the module (write) or indicates the configuration
state of themodule (read). A “1” indicatesthat the moduleis configured.
Note that until the module is configured, reading from addresses 0
through 11 (B in Hex) will produce an attention status.

Thishit (write®1") forcesthe moduleinto the error state, resulting in the
error LED being lit. Theread of bit“1” indicatesthat thereisan interna
module error, or the Controller has forced the module into the error
state. The state of this bit is always reflected by the modul€’s Internal
Error LED. Whenever thishit is set, an attention statusis returned to the
Controller when addresses 0 through 11 (B in Hex) are read.

These bits are not used and are read as 0" under normal operation.

This bit (read) indicates that the module isin the “Warming” state. This
state exists after power up and terminates after 8.16 seconds. The mod-
ulewill beinthe error condition during the warm up period.

These bits are not used and read as “0” under normal operation.

Thisbit (read) istheresult of achecksum test of the EEPROM. A failure
of this test can indicate a bad EEPROM, but it typically indicates that
the module has not been calibrated. A “0” indicates that thereisno error
condition. If an error is present, the module error LED is lit. The point
fault bit will also be set since all the point datais not calibrated. The*1”
state of this bit indicates an unrecoverable error condition in the field.

The status of this bit (read) indicates the conversion rate of the module,
write to this bit configures the conversion rate of A/D converters as
shown below.

Conversion Rate (1/sec.) Bit 8

60 (for 60Hz systems) 0

50 (for 50Hz systems) 1

Bit 9:

Thisbit isnot used and isread as“0” under normal operation.

R3-1150 (Rev 3)
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Bit 10:

Bit 11:

Bit 12;

Bit 13:

Bit 14:
Bit 15:

Thisbit isnot used and isread as“0” under normal operation.

Thisbit (write) isused to initiate self-calibration. The sampling rate dur-
ing self-calibration will be 2 per second. The status (read) bit is not used
and isread as“0” under normal operation

Thisbit isnot used and isread as“0” under normal operation.

This bit (read) indicates that the module has internal memory error
(FLASH checksum, Register or Static RAM error). If this error is
present, the module error LED is lit, the point fault bit will also be set
since the condition of the module is undetermined.

Thisbit isnot used and isread as“0” under normal operation.

This bit indicates the point fault status of the module. It is the logical
“OR” of the eight individual point-quality status bits, plus the bits 1, 4,
7, and 13 of thisregister. A “0” indicates that all eight points have good
quality and no module error exists. When bits 1, 4, 7 or 13 of the Status
Register are not set, this bit (when set to “1”) indicates that at least one
of the points has bad quality. A subsequent read of the Point Quality
Register (Address 12, C in Hex) will reveal the point(s) that have bad
quality. The Address 12 (C in Hex) Point Quality Register contains data
only when the module fault is due to a bad point quality.

Table6-5. Data Format For the Configuration / Module Status Register for Group 2 Definitions for

the Configuration/M odule Status Register bits

Bit . D(_ascripti(_)n - . chriptio_n -
Configuration Register (Write) Module Status Register (Read)
0 Configure Module Module Configured (1 = configured)
1 Force Error Internal or forced error (1 = forced error)
2 0, (ADD4 bit During Diagnostics) SYS CAL In Progress (During Diagnostics)
3 0, (ADDS5 bit During Diagnostics) Module In Diagnostic Mode (During
Diagnostics)
4 0, (ADDG bit During Diagnostics) Warming
5 0, (ADD7 bit During Diagnostics) (Not Used)
6 0, (ADD8 bit During Diagnostics) (Not Used)
7 0, (DIAG_SET, Initiates Diagnostics) Module is Not Calibrated
8 50/60 Hz Selection (1 = 50Hz) 50 Hz/60 Hz System (1 = 50H2)
9 250mv select (14 bit)/Not Defined (13 bit) 250mv select (14 bit)/ 0 (13 bit)
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Table 6-5. (Cont’d)Data Format For the Configuration / M odule Status Register for Group 2
Definitionsfor the Configuration/M odule Status Register bits (Cont’d)

Bit

Description - Description -
Configuration Register (Write) Module Status Register (Read)

10 | 100mv select (14 bit)/Not Definedee(13 bit) | 100mv select(14 bit)/0 (13 bit)

11 SELF_CAL (Initiates Self Calibration) SYS CAL Completed (During Diagnostics)
12 0, (Initiates system calibration during SYS CAL Failed (During Diagnostics)
Diagnostics)

13 0, Lock Calibration Gain (concurrent with the | Internal Memory Error
initiation of calibration during diagnostics)

14 |0, Clear Cdlibration (concurrent with the (Not Used)!
initiation of calibration during diagnostics

15 Not Defined

Point Fault

1 Refer to the Point Quality Register for the descriptions of the Point Faults

Note

Bits defined for Diagnostics are only used during
factory testing.

Table 6-5: Data Format For the Configuration / Module Status Register for group 2
Definitions for the Configuration/M odul e Status Register bits are described below:

Bit O:

Bit 1:

Bits 2-3:

Bit 4:

Bits 5-6:

This bit configures the module (write) or indicates the configuration
state of themodule (read). A “1” indicatesthat the moduleis configured.
Note that until the module is configured, reading from addresses O
through 11 (B in Hex) will produce an attention status.

Thisbit (write®1") forcesthe moduleinto the error state, resulting in the
error LED being lit. Theread of bit “1” indicatesthat thereisan internal
module error, or the Controller has forced the module into the error
state. The state of this bit is always reflected by the module’s Internal
Error LED. Whenever thishit is set, an attention statusis returned to the
Controller when addresses 0 through 11 (B in Hex) are read.

These bits are not used and are read as “0” under normal operation.

This bit (read) indicates that the module isin the “Warming” state. This
state exists after power up and terminates after 8.16 seconds. The mod-
ule will bein the error condition during the warm up period.

These bits are not used and are read as “0” under normal operation.
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Bit 7:

Bit 8:

Thisbit (read) istheresult of achecksum test of the EEPROM. A failure
of this test can indicate a bad EEPROM, but it typically indicates that
the module has not been calibrated. A “0” indicates that thereisno error
condition. If an error is present, the module error LED is|lit. The point
fault bit will also be set since all the point datais not calibrated. The“1”
state of this bit indicates an unrecoverable error condition in the field.

The status of this bit (read) indicates the conversion rate of the module,
write to this bit configures the conversion rate of A/D converters as
shown below.

Conversion Rate (1/sec.) Bit 8

60 (for 60Hz systems) 0
50 (for 50Hz systems) 1

Bits 9-10: These bits are used to configure the ranges.

Bit 11:

Bit 12:
Bit 13:

Bit 14:

Bit 15:

Full Scale Bit 9 Bit 10
v 0 0
250 mv 1 0
100 mv 0 1
invalid 1 1

Thisbit (write) isused to initiate self-calibration. The sampling rate dur-
ing self-calibration will be 2 per second. The status (read) bit isnot used
andisread as“0” under normal operation.

Thisbit isnot used and isread as“0” under normal operation.

This bit (read) indicates that the module has interna memory error
(FLASH checksum, Register or Static RAM error). If this error is
present, the module error LED is lit, the point fault bit will also be set
since the condition of the module is undetermined.

Thisbit isnot used and isread as“0” under normal operation.

This bit indicates the point fault status of the module. It is the logical
“OR” of the eight individual point-quality status bits, plus the bits 1, 4,
7, and 13 of thisregister. A “0” indicates that all eight points have good
quality and no module error exists. When bits 1, 4, 7 or 13 of the Status
Register are not set, this bit (when set to “1”) indicates that at |east one
of the points has bad quality. A subsequent read of the Point Quality
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Register (Address 12, C in Hex) will reveal the point(s) that have bad
quality. The Address 12 (C in Hex) Point Quality Register contains data
only when the module fault is due to a bad point quality.

Table 6-6. Data Format for the Configuration / Module Status Register for Group 3 Definitions for
the Configuration/M odule Status Register Bits

Bit Description - Description -
Configuration Register (Write) Module Status Register (Read)
0 | Configure Module Module Configured (1 = configured)
1 | ForceError Internal or forced error (1 = forced error)
2 |0, (ADD4 bit During Diagnostics) SYS CAL In Progress (During Diagnostics)
3 | 0, (ADDS bit During Diagnostics) Module In Diagnostic Mode (During
Diagnostics)
4 |0, (ADDG6 bit During Diagnostics) Warming
5 |0, (ADD?7 bit During Diagnostics) (Not Used
6 |0, (ADDS8 bit During Diagnostics) (Not Used
7 |0, (DIAG_SET, Initiates Diagnostics) Module is Not Calibrated
8 | 50/60 Hz Selection (1 = 50Hz) 50 Hz/60 Hz System (1 = 50Hz)
9 |5V salect (14 bit)/Don’t care (13 hit) 250mv select (14 bit)/ 0 (13 bit)
10 |0 (14 bit)/Don’t care(13 hit) 100mv select(14 bit)/0 (13 bit)
11 | SELF_CAL (Initiates Self Calibration) SYS CAL Completed (During Diagnostics
12 | 0O, (Initiates system calibration during SYS CAL Failed (During Diagnostics)
Diagnostics)
13 |0, Lock Calibration Gain (concurrent with the | Internal Memory Error
initiation of calibration during diagnostics)
14 | 0O, Clear Cdibration (concurrent with the (Not Used)
initiation of calibration during diagnostics)
15 | Not Defined Point Fault 1
1 Refer to the Point Quality Register for the descriptions of the Point Faults.

Note

Bits defined for Diagnostics are only used during
factory testing.
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Table 6-6:

Bit O:

Bit 1;

Bits 2-3:

Bit 4:

Bits 5-6:

Bit 7:

Bit 8:

Bits 9-10:

Data Format For the Configuration / Module Status Register for Group
3 Definitions for the Configuration/Module Status Register bits are de-
scribed below:

This bit configures the module (write) or indicates the configuration
state of themodule (read). A “1” indicatesthat the moduleis configured.
Note that until the module is configured, reading from addresses 0
through 11 (B in Hex) will produce an attention status.

Thisbit (write*1”) forcesthe moduleinto the error state, resulting in the
error LED being lit. Theread of bit “1” indicatesthat thereis an internal
module error, or the Controller has forced the module into the error
state. The state of this bit is always reflected by the modul€’s Internal
Error LED. Whenever thisbit is set, an attention status is returned to the
Controller when addresses O through 11 (B in Hex) are read.

These bits are not used and are read as“0” under normal operation.

Thisbit (read) indicates that the module isin the “Warming” state. This
state exists after power up and terminates after 8.16 seconds. The mod-
ule will bein the error condition during the warm up period.

These bits are not used and are read as“0” under normal operation.

Thisbit (read) istheresult of achecksum test of the EEPROM. A failure
of this test can indicate a bad EEPROM, but it typically indicates that
the module has not been calibrated. A “0” indicates that thereisno error
condition. If an error is present, the module error LED is|lit. The point
fault bit will also be set since all the point datais not calibrated. The“1”
state of this bit indicates an unrecoverable error condition in the field.

The status of this bit (read) indicates the conversion rate of the module,
write to this bit configures the conversion rate of A/D converters as
shown below.

Conversion Rate (1/sec.)| Bit8

60 (for 60Hz systems) 0
50 (for 50Hz systems) 1

These bits are used to configure the ranges as follows for 14 bit opera-
tion. For 13 bit operation, these bits have no meaning.
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Full Scale Bit 9 Bit 10

10V 0 0

5V

1 0
2.5V (not supported) 0 1
invalid 1 1

Bit 11:

Bit 12:
Bit 13:

Bit 14:
Bit 15:

Thisbit (write) isused to initiate self-calibration. The sampling rate dur-
ing self-calibration will be 2 per second. The status (read) bit is not used
and read as“0” under normal operation.

Thisbit isnot used and isread as“0” under normal operation.

This bit (read) indicates that the module has internal memory error
(FLASH checksum, Register or Static RAM error). If this error is
present, the module error LED islit, the point fault bit will also be set as
the condition of the module is undetermined.

Thisbit isnot used and isread as“0” under normal operation.

This bit indicates the point fault status of the module. It is the logical
“OR” of the eight individual point-quality status bits, plus the bits 1, 4,
7, and 13 of thisregister. A “0” indicatesthat all eight points have good
guality and no module error exists. When bits 1, 4, 7 or 13 of the Status
Register are not set, this bit (when set to “1”) indicates that at least one
of the points has bad quality. A subsequent read of the Point Quality
Register (Address 12, C in Hex) will reveal the point(s) that have bad
quality. The Address 12 (C in Hex) Point Quality Register contains data
only when the module fault is due to a bad point quality.

Table6-7. Data Format for the Configuration / Module Status Register for Group 4 Definitions for

the Configuration/M odule Status Register Bits

Description - Description -
Bit Configuration Register (Write) Module Status Register (Read)

0 Configure Module Module Configured (1 = configured)

1 Force Error Internal or forced error (1 = forced error)

2 0, (ADD4 bit During Diagnostics) SYS CAL In Progress (During Diagnostics)

3 0, (ADD?5 bit During Diagnostics) Module In Diagnostic Mode (During

Diagnostics)
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Table 6-7. Data Format for the Configuration / Module Status Register for Group 4 Definitions for

the Configuration/M odule Status Register Bits (Cont’d)

4 0, (ADDG bit During Diagnostics) Warming
5 0, (ADD?7 bit During Diagnostics) (Not Used)
6 0, (ADD8 bit During Diagnostics) (Not Used))
7 0, (DIAG_SET, Initiates Diagnostics) Module is Not Calibrated
8 50/60 Hz Selection (1 = 50Hz) 50 Hz/60 Hz System (1 = 50H2)
9 50mv select (14 bit)/Don’t care (13 bit) 50mv select (14 bit)/ 0 (13 bit)
10 100mv select (14 bit)/Don’t care(13 bit) 100mv select(14 hit)/0 (13 bit)
11 SELF_CAL (Initiates Self Calibration) SYS_CAL Completed (During Diagnostics)
12 0, (Initiates system calibration during SYS CAL Failed (During Diagnostics)
Diagnostics)
13 0, Lock Calibration Gain (concurrent with the | Internal Memory Error
initiation of calibration during diagnostics)
14 0, Clear Cdlibration (concurrent with the Temperature Sensor Failure
initiation of calibration during diagnostics)
15 | Not Defined Point Fault 1
1 Refer to the Point Quality Register for the descriptions of the Point Faults

Note

Bits defined for Diagnostics are only used during
factory testing.

Table 6-7: Data Format For the Configuration/ Module Status Register for Group 4
Definitions for the Configuration/Modul e Status Register bits:

Bit O: This bit configures the module (write) or indicates the configuration
state of the module (read). A “1” indicatesthat the moduleis configured.
Note that until the module is configured, reading from addresses O
through 11 (B in Hex) will produce an attention status.

Bit 1. Thishit (write®1”) forcesthe moduleinto the error state, resulting in the
error LED being lit. Theread of bit “1” indicatesthat thereis an internal
module error, or the Controller has forced the module into the error
state. The state of this bit is always reflected by the modul€’s Internal
Error LED. Whenever thishit is set, an attention statusis returned to the
Controller when addresses # through 11 (B in Hex) are read.
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Bits 2-3: These bits are not used and are read as “0” under normal operation.

Bit 4:

Bits 5-6:
Bit 7:

Bit 8:

Bits 9-10:

Bit 11:

Bit 12:
Bit 13:

This bit (read) indicates that the module isin the “Warming” state. This
state exists after power up and terminates after 8.16 seconds. The mod-
ule will bein the error condition during the warm up period.

These bits are not used and are read as“0” under normal operation.

Thisbit (read) istheresult of achecksum test of the EEPROM. A failure
of this test can indicate a bad EEPROM, but it typically indicates that
the module has not been calibrated. A “0” indicates that thereisno error
condition. If an error is present, the module error LED is lit. The point
fault bit will also be set as al the point data is not calibrated. The “1”
state of this bit indicates an unrecoverable error condition in the field.

The status of this bit (read) indicates the conversion rate of the input
module, write to this bit configures the conversion rate of A/D convert-
ers as shown below.

Conversion Rate (1/sec.) Bit 8
60 (for 60Hz systems) 0
50 (for 50Hz systems) 1

These bits are used to configure the ranges as follows

Full Scale Bit 9 Bit 10
20 mv 0 0
50 mv 1 0
100 mv 0 1
invalid 1 1

Thisbit (write) isused to initiate self-calibration. The sampling rate dur-
ing self-calibration will be 2 per second. The status (read) bit is not used
andisread as“0” under normal operation

Thisbit isnot used and isread as“0” under normal operation.

This bit (read) indicates that the module has internal memory error
(FLASH checksum, Register or Static RAM error). If this error is
present, the module error LED islit, the point fault bit will also be set as
the condition of the module is undetermined.
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Bit 14:  Thishit, if set, indicates that the temperature sensor has failed.

Bit 15:  This bit indicates the point fault status of the module. It is the logical
“OR” of the eight individual point-quality status bits, plus the bits 1, 4,
7, and 13 of thisregister. A “0” indicatesthat al eight points have good
quality and no module error exists. When bits 1, 4, 7 or 13 of the Status
Register are not set, this bit (when set to “1”) indicates that at least one
of the points has bad quality. A subsequent read of the Point Quality
Register (Address 12, C in Hex) will reveal the point(s) that have bad
quality. The Address 12 (C in Hex) Point Quality Register contains data
only when the module fault is due to a bad point quality.

6-10.1. Secondary Configuration and Status Register

Word address 14 (E in Hex) isnot used and isread as “0” under normal operation.

6-10.2. Point Quality Register

Word address 12 (C in Hex) serves the purpose of reporting the point quality of the
eight channel inputs. The bit definitions for this register are encoded as shown in
Table 6-8.

Table 6-8. Point Quality Register (Address 12 or C in Hex)

Point Bit Description
1 0 Communication to the Isolated Channel Failed
1 Overrange Input/Blown Fuse/Open Loop
2 2 Communication to the I solated Channel Failed
3 Overrange Input/Blown Fuse/Open Loop
3 4 Communication to the I solated Channel Failed
5 Overrange Input/Blown Fuse/Open Loop
4 6 Communication to the Isolated Channel Failed
7 Overrange Input/Blown Fuse/Open Loop
5 8 Communication to the I solated Channel Failed
9 Overrange Input/Blown Fuse/Open Loop
6 10 Communication to the I solated Channel Failed
11 Overrange Input/Blown Fuse/Open Loop
7 12 Communication to the Isolated Channel Failed
13 Overrange Input/Blown Fuse/Open Loop
8 14 Communication to the I solated Channel Failed
15 Overrange Input/Blown Fuse/Open Loop
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Communication to the I solated Channel Failed - Thisbit is set when the
communication to the corresponding isolated channel has failed.

Over-range | nput/Blown Fuse/Open Loop — Thisbit is set as follows:

Current Input Emods— When an input current less than 2.5mA (ablown fuse or
open loop condition) is detected, or an overrange (greater than 24.6mA) of full
scaleis present.

Voltage Input Emods—When an overrangeinput of 121%of thefull scalevaue
isread.

6-11. Diagnostic LEDs

Table 6-9. High Speed Analog Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK
C (Green) Communications OK LED. Lit when the Controller is communicating with the
module.
| (Red) Interna Error LED. Lit whenever there is any type of error with the module

except for aloss of power. Possible causes are:
- Moduleinitialization isin progress.
- 1/0O Bustimeout has occurred.
- Register, static RAM, or FLASH checksum error.
- Module reset
- Module is uncalibrated.
- Forced error has been received from the Controller
- Communication between the Field and Logic boards failed

CH1 - CH 8 (Red) Channel error. Lit whenever there is an error associated with a channel or
channels. Possible causes are:
- Positive overrange: Input voltage greater than +121% of full
scale value (for modules configured as voltage input).
- Negative overrange: Input voltage less than -121% of full
scale value (for modules configured as voltage input).
- Input current less than 2.5mA or blown fuse (for module configured
as current input).
- An overrange (greater than 24.6mA) of full scale is present
(for modules configured as current input)
- Self calibration readings out of range.
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7-1. Description

The Analog Output Electronics Module uses |ow-power-drain 12-bit serial digital-
to-analog converters (DACs) to provide four isolated output channels. The serial
clock and data allow the four channels to be updated every 1.5 ms. The serial
interface uses opto-isolators for high-voltage isolation.

The Analog Output Module is applicable for CE Mark Certified Systems.

Note

See Section 3. 1/0 Modulesfor environmental,
installation, wiring, and fuse information.

7-2. Module Groups

7-2.1. Electronics Modules
There are four groups of Electronics modules for the Analog Output Module:
® 1C31129G01 provides voltage output rangeof 0to 5V DC.
® 1C31129G02 provides voltage output range of 0 to 10 V.
® 1C31129G03 provides voltage output range of 0 to 20 mA with diagnostics.

® 1C31129G04 provides voltage output range of 0 to 20 mA without diagnostics.

7-2.2. Personality Module

There is one Personality module group for the Analog Output Module;

® 1C31132G01 routes field signals from the Electronics module to the terminal
block.
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Table 7-1. Analog Output Subsystem

Electronic Per sonality
Range Channels Module Module

0-5VoltsDC 4 1C31129G01 1C31132G01
0-10 VoltsDC 4 1C31129G02 1C31132G01
0-20 mA with Diagnostics 4 1C31129G03 1C31132G01
(4-20 mA with Diagnostics can also be
selected in the 1/O Builder; card will be
configured appropriately)
0-20 mA without Diagnostics 4 1C31129G04 1C31132G01
(4-20 mA without Diagnostics can also be
selected in the 1/O Builder; card will be
configured appropriately)

All Configurations are CE Mark Certified.
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7-3. Specifications

Electronics Module (1C31129)
Personality Module (1C31132)

Table 7-2. Analog Output Module Specifications

Description Value
Number of channels 4
Maximum update time 2 mSec

Output range

0-5v3yo0-10v1o0-20mA?2

Resolution

12 bits

Guaranteed accuracy (@25°C)

0.1%of full scale.

Temperature coefficient

30 ppm/°C

User loop voltage

Power for current loop output is supplied by module.

Dielectric isolation:
Channel to channel
Channel to logic

1000V AC/DC
1000V AC/DC

Output loading:

Current 0 Q minimum; 750 Q maximum
Voltage 10 mA maximum

Module power
Current output 4 W typical; 6 W maximum
Voltage output 2 W typical; 3W maximum

Operating temperature range

0to 60°C (32°F to 140°F)

Storage temperature range

-40°C t0 85°C (-40°F to 185°F)

Humidity (non-condensing)

0 to 95%

1 overcurrent load indications.

2Module supplied loop voltage, overcurrent and undercurrent diagnostic indication, redundant output.
Ability to measure current without disconnecting loop.
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7-4. Analog Output Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
analog output Personality moduleisillustrated in Figure 7-1. The following table
lists and defines the abbreviations used in this diagram.

Abbreviation Definition

Earth ground terminals.

+l Current output source terminal.
RSV Reserved terminal. No connections allowed on these terminals.
SH Shield terminal connection (for non-CE Mark certified systems).
+V Voltage output source terminal connection.

PS+, PS- Auxiliary power supply terminals.

- Reference for voltage and current output.

Notes

1. Do not use unmarked terminal block locations.
2. Shield terminals (SH) are not connected in CE Mark systems.

Analog Output: (1C31132G01)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Al +V | +l +V | +l +V | +l +V | +l PS | PS
+ -
B[RSV| - RSV| - RSV| - RSV| - PS
+
C| SH [Earth SH [Earth SH [Earth SH [Earth SN I D
GND GND GND GND N N
Notes

1. (-) (signal return) and SH (shield) are tied together in the Personality module.
2. PS+ and PS- are not used by the Analog Output module.

Figure 7-1. Terminal Block Connections for the Analog Output Personality Module
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7-5. Analog Output Field Connection Wiring Diagrams

Non-CE Mark Certified Systems

Electronics Module

Personality Module

Py

O

T O e

Voltage Output

Electronics Module

Personality Module

+V

=

) (2

Current Output (with Current Measurement Test Points *)

* Connect current meter across diode.

SH

Figure 7-2. Field Connection for the Analog Output Personality Module (Non-CE Mark)
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Electronics Module Personality Module
+V
+
P ~ It
SH

Load

Electronics Module Personality Module
+V
+
® ~ =

' S W

Redundant Current Outputs

Figure 7-3. Field Connection for Redundant Analog Output Personality Module
(Non-CE Mark)
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CE Mark Certified Systems

Electronics Module Personality Module

+V N

o ] ()] = e

O SH

See Note 1

Voltage Output

Electronics Module Personality Module

+V N

@® %X LD‘;_I—‘ ) § Load

(] |

Current Output (with Current Measurement Test Points 2)

Notes

1. All field wiring MUST be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

2 Connect current meter across diode.

Figure 7-4. Field Connection for the Analog Output Personality Module (CE Mark)
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Electronics Module Personality Module
+V
+l
P ~ It
SH
Load
Electronics Module Personality Module
+V
+l
® ~ =
SH
Redundant Current Outputs —  SeeNotel
Note
1. All field wiring MUST be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 7-5. Field Connection for Redundant Analog Output Personality Module (CE Mark)
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7-6. Analog Output Address Locations

7-6.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).
Table 7-3. Analog Output Configuration/Status Register (Address 13 or D in Hex)
Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configure Configured
(1 = configured; 0 = unconfigured)
1 Force Error Forced Error
(1 =forced error; 0 = no forced error)
2 Communication Timeout Bit * Communication Timeout Bit 0
3 Communication Timeout Bit * Communication Timeout Bit 1 *
4 Communication Timeout Bit Communication Timeout Bit 2
5 Hold Output Hold Output
6 Not used Not used
7 Disable power Disable power
T

Refer to Table 7-4 for time-out val ues.

Bit O:

Bit 1;

Bits 2-4:

Bit 5:

Bit 6:

When Bit 0 is set, the module is configured. The module cannot be read
and will not operate until the configure bit is set with a write. Subse-
guent writes to address 13 should also have Bit O set.

Bit 1 isthe Force-Error bit. When Bit 1 is set, the Internal Error LED is
turned on, and data registers can be written, but not read.

These bits are used to select the communication timeout period (see Ta-
ble 7-4).

Thisbit isHold Output on communication timeout. If Bit 5isset and no
communication to the module occurs for the defined time period, only
the communication LED will go off, and the Internal Error LED will go
on, but the outputs will hold their last value.

If Bit 5isnot set and no communication to the module occursfor the de-
fined time period, the outputs will reset to zero and the Internal Error
LED will go on.

This bit is not used.
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Bit 7: This bit is the disable power bit.

All the bits are cleared to zero on power up.

Table 7-4. Analog Output Communications Timeout

Timeout Bit 4 Timeout Bit 3 Timeout Bit 2 Timeout Period
0 0 0 16 seconds
0 1 4 seconds
0 1 0 2 seconds
0 1 1 1 second
1 0 0 500 milliseconds
1 0 1 250 milliseconds
1 1 0 125 milliseconds
1 1 1 62 milliseconds
Notes

1. Time-outs have a +/- 35% tolerance.

2. Writing into or reading from theregisters 0, 1, 2, 3, 12 (Cin Hex), or 13 (D in Hex) resetsthe timer.

3. After apower-up condition, the 16 second timeout period is automatically selected.

4. The communications timer is reset on either aread or awrite from/to the module.

7-6.2. Output Current Status Register

Theregister at address 12 (C in Hex) isfor diagnostics and is aread-only register.
The overcurrent and undercurrent status bits may be read from this register. Table
7-5 shows the overcurrent and undercurrent bits for each channel. The overcurrent
bits are used for both the voltage groups and current groups. The undercurrent bits
only have meaning for the current group. The voltage output groups do not
implement the undercurrent bit.

The simultaneous setting of a channel's overcurrent and undercurrent bitsindicates
aloss of Field Card power supply for that channel. Overcurrent and undercurrent
bits indicate the output current status of this module and not the loop current.

Note

Group 4 current output Field Cards do not have these
diagnostic capabilities and the overcurrent and
undercurrent bits are strapped in the logical zero
state. Since the Group 4 modules do not have
diagnostics, the information is not available to the
Ovation Controller to support redundancy logic
calculations. Groups 1 and 2 do not have
undercurrent indication.
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Table 7-5. Output Current Status Bits (Address 12 or C in Hex)
Bit Description
Channel 1 Overcurrent
Channel 1 Undercurrent
Channel 2 Overcurrent
Channel 2 Undercurrent
Channel 3 Overcurrent
Channel 3 Undercurrent
Channel 4 Overcurrent
Channel 4 Undercurrent

N OO B~ W NP O

7-7. Diagnostic LEDs

Table 7-6. Analog Output Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller is communicating with the
module.
| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the

Configuration Register (see Table 7-3) is sat.
Also lit when atimeout of the watchdog timer occurs when Controller stops
communicating with module.

CH1- CH 4 (Red) Channél error. Overcurrent or undercurrent indication.

Onmodulegroups, 2, and 3, the LEDs are it after power up until the module
is configured.

On module groups 1 and 2, the LED is on for overcurrent output or loss of
output D/A power.

On module group 3, the LED is on for overcurrent/undercurrent output or |oss
of output D/A power.

Module group 4 does not have diagnostic LEDs.
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Section 8. Contact Input Module

8-1. Description

The Contact Input Module, comprised of an Electronics module and Personality
module, provides 16 contact input current detecting channelswith common returns.
The field side circuitry and terminal connections for three of these channels are
shown in Figure 8-2.

A +48V on-board power supply provides current limited contact wetting voltage if
the contact is open. If the contact closes, current is drawn from the +10V supply
which turns on the associated opto-isolator; thereby, relaying aclosed contact state
tothel/Obus. Theopto-isolatorsand theisolation provided by the 10V and 48 Volt
power supply provide high dielectric isolation between the field side and the logic
or I/0O bus side.

There are two methods of wiring field devices to the Contact Input Module
termination block, as shown in Figure 8-2. Each field contact may have a separate
input and return line as shown for channel 1. Alternatively, field contacts wired to
the same Contact Input Module may share areturn line as shown for channels 2 and
3. For either wiring method, do not tie the contact return line to earth ground or a
ground fault condition will occur as well as a degradation of the common mode
surge protection.

Debouncing of a contact input signal is done by an RC filter and digital debouncer
onthelogic side. If acontact changes state for less than 3 msec, the change of state
will always be regjected. If the Contact changes state for more than 7 msec, the
change of state will always be accepted.

Ground fault detection circuitry on a Contact Input Module activates when an input
or return line for any channel finds alow impedance (<5 K ohms) path to earth
ground. A single ground fault wire will not cause an error in the point data, but
multipleground faults (if they includeinput and return lines) could causefaulty data
(that is, channels appearing as if contacts are closed when they are really open).

When a ground fault occurs, the external error LED lights, and the GND Fault bit
in the Status Register (Section 8-7) is set. If the GND Fault Attention Enable bit is
set in the Configuration Register (Section 8-7), aground fault isseen asa
catastrophic error causing an attention status to be sent back to the Controller. See
Figure 8-2 for ground fault detection circuitry. The Contact Input Moduleis
applicable for CE Mark Certified Systems.

Note

See Section 3. 1/0 Modules for environmental,
installation, wiring, and fuse information.
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8-2. Module Groups

8-2.1. Electronics Module
There is one Electronics module group for the Contact Input Module:

® 1C31142G01 provides 48 VDC on-card auxiliary power for 16 contact inputs
with common return.

8-2.2. Personality Module
Thereis one Personality module group for the Contact Input Module:
® 1C31110G03 contains surge-protection components for 16 inputs.

Table 8-1. Contact Input Subsystem

Electronic Per sonality
Range Channéds Module Module
48 VDC On-Card wetting supply 16 1C31142G01 1C31110G03

All Configurations are CE Mark Certified.

8-3. Specifications

Electronics Module (1C31142)
Personality Module (1C31110)

Table 8-2. Contact Input Module Specifications

Description Value
Number of channels 16
On board auxiliary power supply 42V minimum

55V maximum

Propagation delay 7 mSec maximum

Contact bounce rejection
Always rejects contact change of state | < 3 mSec
Always accepts contact change of state | > 7 mSec

R3-1150 (Rev 3) 8-2 2/03
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Table 8-2. Contact Input Module Specifications

Description

Value

Closed contact output current

4 mA minimum
8 mA maximum

Diagnostics

Internal modul e operating faults
Ground Fault Detection

Dielectric isolation:

Channel to logic 1000V AC/DC
Module power 4.56 W typica
4.75 W maximum
Operating temperature range 0to 60°C (32°F to 140°F)

Storage temperature range

-40°C to 85°C (-40°F to 185°F)

Humidity (non-condensing)

0to 95%
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8-4. Contact Input Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
contact input Personality module (also known as digital input) isillustrated in
Figure 8-1. The following table lists and defines the abbreviations used in this

diagram.
Abbreviation Definition
1+ through 16+ | Contact input positive terminal connection

1- through 16-

Contact input negative terminal connection

Earth ground terminals

PS+, PS-

Auxiliary Power Supply terminals

RSV

Reserved terminal. No connection allowed on these terminals

Note

Do not use terminal block locations marked RSV.

1 2

3

Contact Input: (1C31110G03)

4 5 6 7 8 9 10 11 12 13 14 15

16

18

1+

3+

4+ | 5+ | 6+ | 7+ | 8+ | 9+ [10+ |11+ |12+ |13+ |14+ |15+

16+

PS-

10- | 11- | 12- | 13- | 14- | 15-

16-

RSV

RSV|RSV|RSV|RSV|RSV|RSV

RSV

Figure 8-1. Terminal Block Connections for the Contact Input Personality Modules
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8-5. Contact Input Field Wiring Information

8-5.1. Field Wiring Restrictions:
The following definitions apply to the restrictions listed below:
— Rgnunt = contact shunt resistance
— Reontact = resistance associated with a closed contact
— Ryetum = resistance of the common return line
— Rjine = resistance of the non-common cable length to and from the contact
— Ry ring = Reontact T Riine * 16Rreturn
— Ryayit = resistance from either line to ground which causes a ground fault

Figure 8-3 shows possible cable resistances that affect contact input performance.
The following restrictions apply:

® Under no-ground-fault conditions or if the channel return (low) line has a
ground fault:

— Rgnynt @cross contact must be > 10k ohms to always recognize an open
contact as open.

— Rgnunt @cross contact must be > 50k ohms to maintain the high level contact-
wetting voltage.

® |f theinput connection from achannel has a ground fault with the contact open:

—  Rgqunt @cross contact must be > 150k ohms to guarantee ground fault is
detected.

® For aground fault on the input or return connection to a channel:

— Ryqyit from either line to ground must be < 5K ohms to guarantee detection
of the ground fault.

® With or without ground fault conditions:

— Ruiring through field wiring to contact must by < 100 ohms to always
recognize a closed contact as closed.
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8-5.2. Field Wiring Cable Lengths

The following two tables list the maximum cable lengths for field wiring to the
contacts. For both, assume Rggpact 1S 0 o0hms.

Table 8-3 applieswhen there areindividual common return lines brought to the card
edge. Thisimpliesthat Rygm is 0 ohms.

Table 8-3. Maximum Cable Length for 16 Individual Common Returns

Ohms per Thousand Feet Maximum Cable Length
Wire Gauge (Solid Copper Wire) (Thousands of Fest)
18 6.64 7.5
20 10.2 49
22 16.2 3.0

Table 8-4 applieswhen al 16 channels share acommon return line. In both tables,
the Maximum Cable Length is the length of the cables from the termination block
to the contactsin the field.

Table 8-4. Maximum Cable Length for a Single Common Return for All 16 Inputs

Ohms per Thousand Feet Maximum Cable Length
Wire Gauge (Solid Copper Wire) (Thousands of Feet)
12 1.66 354
14 2.27 2.59
16 4,18 1.40
18 6.64 0.89
R3-1150 (Rev 3) 8-6 2/03
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8-6. Contact Input Field Connection Wiring Diagrams

FIELD

CONTACT }

[CT - ——w—

CHANNEL 1

FIELD

CONTACT

CHANNEL 2

FIELD —[

l—w

CONTACT

CHANNEL 3

CHANNELS 4 - 16 *

48 VDC CONTACT WETTING POWE SOLATED
‘ 10 VDC OPTO ROWER POWER 3 E
CURRENT SUPPLY
LIMITING
OPTO-
ISOLATOR
RETURN
J
CURRENT |
LIMITING
OPTO-
ISOLATOR
»—k}—c—]
OPTO-
ISOLATOR
GROUND FAULT
DETECTION CIRCUIT
J R
] 4 OPTO-
ISOLATOR
R

Figure 8-2

. Contact Input Module Front End
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1of 16
inputs
Rfault
_ field
T contact =
Rshunt
Rcontact
Rline Rreturn: common return
on FCI board
from other
Rfault contacts Rfault
Figure 8-3. Cable Impedances in Field Wiring
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Non-CE Mark Certified Systems

+ =
Field : -
Contacts . +
- In16
- Rtn
Personality Module Egdegltilr‘(;llélcs
r + h‘ll .....
Field 16
Contacts .
T * In16
T — Channel
Rtn
Electroni
Personality Module l\fodu llgcs

Figure 8-4. Field Connection for the Contact Input Personality Module (Non-CE Mark)
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CE Mark Certified Systems

1 — .
Field i 1 -
Contacts 1'6 T 16
; Line 16
M Channel
Return
1- _ 1 L2
= Personality Flectronics
Module Module
1 —ee
T f 3 E Line 1
: =
16
Field :
Contacty 16
In 5': Line 16
T U Channel
! 0 Heturn
= Personality Electronics
Module Module
Note
All field wiring MUST be braid-shielded and
grounded at the entry point of the cabinet using the
recommended hardware (refer to “ Cable
Guidelines’ in U3-1000 and U3-1005).

Figure 8-5. Field Connection for the Contact Input Personality Module (CE Mark)
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8-7. Contact Input Address Locations

Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the
Hardware Tab).

Table 8-5. Contact Input Configuration/Status Register (Address 13 or D in Hex)

Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configure Module Module Configured
(1 = configure; 0 = unconfigure, (1 = configured; 0 = unconfigured)
causing an attention status)
1 Force Error Forced error
(1 =forcean attention statusto beread | (1 =forced error set by Controller;
by Controller; 0 = no forced error) 0 =no forced error)
2 Not defined Not defined (1)
3 Not defined Not defined (1)
4 Not defined Not defined (1)
5 Not defined Not defined (1)
6 Reserved Reserved
7 Not defined Reserved
8 Not defined Auxiliary Voltage Failure.
(1 =+48V auxiliary Voltage Failed,;
0 = +48V auxiliary Voltage OK.
9 Ground Fault Attention Enable Ground Fault Attention Enable
(1 = configure GND fault to cause an (1 = GND fault causes attention status
attention status; 0 = configure GND 0 = GND fault does not cause an attention
fault to not cause an attention status) status)
10 Not defined Ground Fault
(1 = field wiring has a ground fault;
0 = field wiring does not have a ground fault)
11 Not defined Not defined (1)
12 Not defined Not defined (1)
13 Not defined Not defined (1)
14 Not defined Not defined (1)
15 Not defined Not defined (1)
2/03 8-11 R3-1150 (Rev 3)
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Bit O:

Bit 1:

Bits 2-5:

Bit 6:

Bits 7-8:

Bit 7:
Bit 8:

Bit 9:

After the Contact Input Module power is cycled, thisbitis“0.” A “1”
must be written to the Configure Module bit. If the module is not con-
figured in this manner, an attention status will be sent to the Controller
upon an attempt to read the point data.

The bit may be read back through the Status Register.

The Force Error bit is“0” after the Contact Input module power is cy-
cled. If the Controller sets the Force Error bit, an attention statusisis-
sued.

The bit may be read back through the Status Register.

These bits are not defined in the Configuration register and will be read
as highin the Status register. These bits cannot be accessed by the Con-
troller during awrite to the module.

This bit is reserved.

These bits are not defined in the Configuration Register. These bits can-
not be accessed by the Controller during awrite to the module.

This bit isreserved.

Thishit isset in the Status Register if the +48V supply on the FCI board
falls.

The GND Fault Attention Enable bitis*“0” after the Contact I nput mod-
ule power is cycled. This bit must be set by the Controller if a ground
faultisto betreated asacatastrophic failure. If Bit 9isset, aground fault
will cause an attention status to be returned to the Controller upon ac-
cessing the module, and no point data can be read. If the bit isnot set, a
ground fault will not inhibit the Controller from reading point data. In
the latter case, if more than one ground fault occurs on the field wiring
to a Contact Input Module, false point data may possibly be read on
channels with open contacts.

Bits 10-15: These bits are not defined in the Configuration register. These bits can-

Bit 10:

not be accessed by the Controller during awrite to the module.

Thisbit is set in the Status Register if aground fault occursin the field
wiring.

Bits 11-15: These bits are not defined in the Status Register and will always be read

as high in the Status register.

R3-1150 (Rev 3)
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8-8. Diagnostic LEDs

Table 8-6. Contact Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller iscommunicating with the
module.
E (Red) External Fault LED. Lit when GND Fault bit (Bit 10) of the Status Register is

set (see Table 8-5). Thisindicates that a ground fault has occurred in the field
wiring. An attention statusis generated when the External Fault LED islit only
if the GND Fault Attention Enable bit (Bit 9) is set.

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the
Configuration Register (see Table 8-5) is set or when the on-board +48V/+10/
V auxiliary power supply fails.

Also lit when atimeout of the watchdog timer occurs when Controller stops
communicating with module.

An attention status is always generated when the LED islit.

CH1 - CH 16 (Green) | Point Status LED. Lit when the input contact of the LED’s corresponding
channel is closed.
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Section 9. Compact Contact Input

Module

9-1. Description

The Compact Contact Input Module, comprised of an Electronics module, provides
16 contact input current detecting channels with common returns. The field side
circuitry and termina connections for three channels are shown in Figure 9-2.

Additionally, afoam insert that includesawiring diagramisavailablefor placement
in the Personality module cavity in the base unit.

A +48V on-board power supply provides current limited contact wetting voltage if
the contact is open. If the contact closes, current is drawn from the +10V supply
which turns on the associated opto-isolator; thereby, relaying a closed contact state
tothel/Obus. Theopto-isolatorsand theisolation provided by the 10V and 48 Volt
power supply provide high dielectric isolation between the field side and the logic
or I/0O busside.

There are two methods of wiring field devices to the Compact Contact Input
Module termination block, as shown in Figure 9-2. Each field contact may have a
separate input and return line as shown for channel 1. Alternatively, field contacts
wired to the same Contact Input Module may share areturn line as shown for
channels2 and 3. For either wiring method, do not tiethe contact returnlineto earth
ground or aground fault condition will occur as well as a degradation of the
common mode surge protection.

Debouncing of a contact input signal is done by an RC filter and digital debouncer
onthelogic side. If acontact changes state for less than 3 msec, the change of state
will always be rgjected. If the Contact changes state for more than 7 msec, the
change of state will always be accepted.

Ground fault detection circuitry on the Compact Contact Input Module activates
when the input or return line for any channel finds alow impedance (<5K ohms)
path to earth ground. A single wirewith aground fault will not cause an error inthe
point data, but multiple ground faults, if they include input and return lines, could
cause faulty data (that is, channels appearing asif their contacts are closed when
they arereally open).

When a ground fault occurs, the external error LED lights, and the GND Fault bit
in the Status Register (Section 9-7) is set. If the GND Fault Attention Enable bit is
set in the Configuration Register (Section 9-7), aground fault isseen asa
catastrophic error causing an attention status to be sent back to the Controller. See
Figure 9-2 for ground fault detection circuitry.

2/03

9-1 R3-1150 (Rev 3)
Emerson Process Management Proprietary Class 2C



Compact Contact Input Module

The Compact Contact Input module is applicable for CE Mark certified systems.

Note

See Section 3. 1/0 Modules for environmental,
installation, wiring, and fuse information.

9-2. Module Groups

9-2.1. Electronics Module

There is one Electronics module group for the Compact Contact Input module;

® 1C31234G01 provides 48 VDC on-card auxiliary power for 16 contact inputs
with common return.

9-2.2. Foam Insert
There is no Personality module for the Compact Contact Input module. A foam

insert is available that fitsinto the Personality module cavity in the Base Unit and
provides wiring information.

¢ 1C31238H01

Table 9-1. Compact Contact Input Subsystem

Electronic
Range Channels Module Cavity Insert 1
48 VDC On-Card wetting supply 16 1C31234G01 1C31238H01

L Thisisan insert that fitsinto the Personality module position and provides awiring schematic label
for the module. There is no actual Personality module required for this module type.

All Configurations are CE Mark Certified.
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9-3. Specifications

Electronics Module (1C31234)

Table 9-2. Contact Input Module Specifications

Description

Value

Number of channels

16

On board auxiliary power supply

42\ minimum
55V maximum

Propagation delay

7 mSec maximum

Contact bounce rejection
Always rejects contact change of state
Always accepts contact change of state

<3 mSec
> 7 mSec

Closed contact output current

4 mA minimum
8 mA maximum

Diagnostics

Internal modul e operating faults
Ground Fault Detection

Dielectric isolation:

Channel to logic 1000V AC/DC
Module power 4.56 W typica
4.75 W maximum
Operating temperature range 0to 60°C (32°F to 140°F)

Storage temperature range

-40°C to 85°C (-40°F to 185°F)

Humidity (non-condensing)

0to 95%
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9-4. Compact Contact Input Terminal Block Wiring
Information

The available foam insert has a simplified wiring diagram label on its top, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
Compact Contact Input moduleisillustrated in Figure 9-1. Thefollowing tablelists
and defines the abbreviations used in this diagram.

Abbreviation Definition

1+ through 16+ | Contact input positive terminal connection

1- through 16- | Contact input negative terminal connection

| Earth ground terminals

PS+, PS Auxiliary Power Supply terminals

RSV Reserved terminal. No internal connection

1 2 3 4 5 6 I 8 9 10 11 12 13 14 15 16 17 18

A|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|PS+| PS-

B 1-|2- |3 |4 |5 |6-|7-|8 |9 |10-|11-|12-|13-|14-|15-|16- |PS+

C| 1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+ | L | L

Figure 9-1. Terminal Block Connections for the Compact Contact Input Modules
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9-5. Compact Contact Input Field Wiring Information

9-5.1. Field Wiring Restrictions:
The following definitions apply to the restrictions listed below:
— Rgnunt = contact shunt resistance
— Reontact = resistance associated with a closed contact
— Ryetum = resistance of the common return line
— Rjine = resistance of the non-common cable length to and from the contact
— Ry ring = Reontact T Riine * 16Rreturn
— Ryayit = resistance from either line to ground which causes a ground fault

Figure 9-2 shows possible cable resistances that affect contact input performance.
The following restrictions apply:

® Under no-ground-fault conditions or if the channel return (low) line has a
ground fault:

— Rgnynt @cross contact must be > 10k ohms to always recognize an open
contact as open.

— Rgnunt @cross contact must be > 50k ohms to maintain the high level contact-
wetting voltage.

® |f theinput connection from achannel has a ground fault with the contact open:

—  Rgqunt @cross contact must be > 150k ohms to guarantee ground fault is
detected.

® For aground fault on the input or return connection to a channel:

— Ryqyit from either line to ground must be < 5K ohms to guarantee detection
of the ground fault.

® With or without ground fault conditions:

— Ruiring through field wiring to contact must by < 100 ohms to always
recognize a closed contact as closed.
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9-5.2. Field Wiring Cable Lengths

The following two tables list the maximum cable lengths for field wiring to the
contacts. For both, assume Rggptact 1S 0 ohms.

Table 9-3 applies when there are individual common return lines brought to the
card edge. Thisimplies that Rygrn IS0 ohms.

Table 9-3. Maximum Cable Length for 16 Individual Common Returns

Ohms per Thousand Feet

Maximum Cable Length

Wire Gauge (Solid Copper Wire) (Thousands of Feet)
18 6.64 7.5
20 10.2 49
22 16.2 3.0

Table 9-4 applieswhen all 16 channels share acommon return line. In both tables,
the Maximum Cable Length is the length of the cables from the termination block
to the contacts in the field.

Table 9-4. Maximum Cable Length for a Single Common Return for All 16 Inputs

Ohms per Thousand Feet

Maximum Cable Length

Wire Gauge (Solid Copper Wire) (Thousands of Feet)
12 1.66 3.54
14 2.27 2.59
16 4.18 1.40
18 6.64 0.89
R3-1150 (Rev 3) 9-6 2/03
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9-6. Compact Contact Input Field Connection Wiring
Diagrams

48 VDC CONTACT WETTING POWE 'SOLATED
’ 10 VDC OPTO ROWER POVIER E g
CURRENT SuPPLY
LIMITING
[(AT] OPTO-
FIELD l—‘—m ISOLATOR
CONTACT | — I W RETURN
CHANNEL 1 is
OPTO-
FELD | J ISOLATOR
CONTACT |
CHANNEL 2
OPTO-
FELD | ISOLATOR
CONTACT | GROUND FAULT
DETECTION CIRCUIT
CHANNEL 3 is
R & OPTO-
. ISOLATOR
R
CHANNELS 4-16 ®
L J
Figure 9-2. Compact Contact Input Module Front End
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Figure 9-3. Cable Impedances in Field Wiring
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Non-CE Mark Certified Systems

1 3
E : : j Line 1
Field 1:6 -
Contacts g 16
: Line 16
u Return
Personality Electronics
Module Module
1 Ui
1 Line 1
1 T
: [=
16
Field -
Contacty 16
Il =
J_ - Line 16
T _ Channel
) Return
Personality Electronics
Module Module

Figure 9-4. Field Connection for the Compact Contact Input Module (Non-CE Mark)
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CE Mark Certified Systems

ﬂ : : O:i Line 1
Field 1:6 J__ -
Contacts g 16
; Line 16
Channel
Return
1- I oo
) Personality Electronics
Module Module
1 Ui
f 0 Line 1
1 T
: =
16
Field -
Contacty 16
Il =
J_ - Line 16
T U _ Channel
' = Heturn
) Personality Electronics
Module Module
Note

All field wiring MUST be braid-shielded and
grounded at the entry point of the cabinet using the
recommended hardware (refer to “ Cable
Guidelines’ in U3-1000 and U3-1005).

Figure 9-5. Field Connection for the Compact Contact Input Module (CE Mark)
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9-7. Compact Contact Input Address Locations

9-7.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the
Hardware Tab).

Table 9-5. Compact Contact Input Configuration/Status Register (Address 13 or D in Hex)

Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configure Module Module Configured
(1 = configure; 0 = unconfigure, (1 = configured; 0 = unconfigured)
causing an attention status)
1 Force Error Forced error
(1 =forcean attention statusto beread | (1 =forced error set by Controller;
by Controller; 0 = no forced error) 0 =no forced error)
2 Not defined Not defined (1)
3 Not defined Not defined (1)
4 Not defined Not defined (1)
5 Not defined Not defined (1)
6 Reserved Reserved
7 Not defined Reserved
8 Not defined Auxiliary Voltage Failure.
(1= +48V auxiliary Voltage Failed,;
0 = +48V auxiliary Voltage OK.)
9 Ground Fault Attention Enable Ground Fault Attention Enable
(1 = configure GND fault to cause an (1 = GND fault causes attention status
attention status; 0 = configure GND 0 = GND fault does not cause an attention
fault to not cause an attention status) status)
10 Not defined Ground Fault
(1 = field wiring has a ground fault;
0 = field wiring does not have a ground fault)
11 Not defined Not defined (1)
12 Not defined Not defined (1)
13 Not defined Not defined (1)
14 Not defined Not defined (1)
15 Not defined Not defined (1)
2/03 0-11 R3-1150 (Rev 3)
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Bit O: After the Compact Contact Input Module power iscycled, thisbitis“0.”
A “1" must be written to the Configure Module bit. If the moduleis not
configured in this manner, an attention status will be sent to the Control-
ler upon an attempt to read the point data.

The bit may be read back through the Status Register.

Bit 1. The ForceError bitis“0” after the Compact Contact Input module pow-
er iscycled. If the Controller setsthe Force Error bit, an attention status
isissued.

The bit may be read back through the Status Register.

Bits2-5: These bits are not defined in the Configuration register and will be read
as highin the Status register. These bits cannot be accessed by the Con-
troller during awrite to the module.

Bit 6: This bit is reserved.

Bits 7-8: These hitsare not defined in the Configuration Register. These bits can-
not be accessed by the Controller during awrite to the module.

Bit 7: This bit isreserved.

Bit 8: Thishit isset in the Status Register if the +48V supply on the FCI board
falls.

Bit 9: The GND Fault Attention Enable bit is“0” after the Compact Contact
Input module power is cycled. This bit must be set by the Controller if
aground fault is to be treated as a catastrophic failure. If Bit 9 is set, a
ground fault will cause an attention status to be returned to the Control-
ler upon accessing the module, and no point data can be read. If the bit
is not set, a ground fault will not inhibit the Controller from reading
point data. In the latter case, if more than one ground fault occurs on the
field wiring to a Compact Contact Input Module, false point data may
possibly be read on channels with open contacts.

Bits 10-15: These bits are not defined in the Configuration register. These bits can-
not be accessed by the Controller during awrite to the module.

Bit 10:  Thishit is set in the Status Register if a ground fault occursin the field
wiring.

Bits 11-15: These bits are not defined in the Status Register and will always be read
as high in the Status register.
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9-8. Diagnostic LEDs

Table 9-6. Compact Contact Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK
C (Green) Communications OK LED. Lit when the Controller iscommunicating with the
module.
E (Red) External Fault LED. Lit when GND Fault bit (Bit 10) of the Status Register is

set (see Table 9-5). Thisindicates that a ground fault has occurred in the field
wiring. An attention statusis generated when the External Fault LED islit only
if the GND Fault Attention Enable bit (Bit 9) is set.

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the
Configuration Register (see Table 9-5) is set or when the on-board +48V/+10/
V auxiliary power supply fails.

Also lit when atimeout of the watchdog timer occurs when Controller stops
communicating with module.

An attention status is always generated when the LED islit.

CH1 - CH 16 (Green) | Point Status LED. Lit when the input contact of the LED’s corresponding
channel is closed.
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Section 10. Digital Input Module

10-1. Description

The Digital Input module contains 16 channels where each channel has voltage
level sensing circuitry used to detect whether an input is on or off. The moduleis
available with 16 isolated differential inputs, or 16 single-ended (common return)
digital inputswith on-card blown fuse detection for the auxiliary power supply. The
selection of the personality module determinesiif the inputs are differential or
single-ended. Theinput voltage level monitored by the moduleis determined by the
particular card group in the module.

Thefield side circuitry for the single ended configuration is shown in Figure 10-1
and for the differential configurationin Figure 10-2. Aninput resistor providesthe
normal mode surge protection and limits the current during normal operation. An
opto-isolator provides high dielectric isolation between the field side and the logic
or I/0O bus side.

The Single-Ended Digital Input configuration has a circuit used to monitor the
presence of the auxiliary supply. Two cases cause this monitor circuitry to report a
blown fuse status and issue an attention status to the Ovation Controller:

® Fuseisblown on the Personality Module.
® Auxiliary supply level islower than minimum On Input Voltage.

The Digital Input Module is applicable for CE Mark Certified Systems.

Note

See Section 3. 1/0 M odules for environmental,
installation, wiring, and fuse information.
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10-2. Module Groups

10-2.1. Electronics Modules
There are two Electronics module for the Digital Input Module:
® 1C31107G01 providesfor 24/48 VAC/VDC single-ended or differential inputs.

® 1C31107G02 providesfor 125 VAC/VDC single-ended or differential inputs.

10-2.2. Personality Modules
There are two Personality module groups! for the Digital Input Module:
® 1C31110G01 providesfor single-ended inputs.
® 1C31110G02 providesfor differentia inputs.

Table 10-1. Digital Input Subsystem

Electronic Per sonality
Range Channels Module Module
24/48 VAC/VDC
Single-ended 16 1C31107G01 1C31110G01
Differential 16 1C31107G01 1C31110G02
125 VAC/VDC
Single-ended 16 1C31107G02 1C31110G01
Differential 16 1C31107G02 1C31110G02

All Configurations are CE Mark Certified.

When the 125VAC/VDC Digital Input Emod (1C31107G02) is used in applications
without the Fused Pmod (5X00034G01), additional external fusing or other current
limiting devices are recommended on the hazardous inputs to provide additional
protection to the external wiring and power source.

R3-1150 (Rev 3) 10-2 2/03
Emerson Process Management Proprietary Class 2C



Digital Input Module

AN

Caution for CE Mark certified systems:

Any base unit that contains a 125VAC/DC Digital
Input Electronics module (1C31107G02) with a
Differential Digital Input Personality Module
(1C31110G02) and interfaces to hazardous voltage
(>30V RMS, 42.4V peak, or 60 VDC) must include
ahazardousvoltage warning label (1B30025H01) on
that base unit.

Any base unit that contains a 125VAC/DC Digital
Input Electronics module (1C31107G02) with a
Single-ended Digital Input Personality Module
(1C31110G01) and interfaces to hazardous voltage
(>30V RMS, 42.4V peak, or 60 VDC) must include
ahazardousvoltage warning label (1B30025H01) on
ALL base units on the branch.

Thislabel must be placed in avisible location on the
base unit, preferably above the spare fuse location.
The project drawings must indicate this.

10-3. External Power Supplies

If the Digital Input subsystem uses the 1C31110G01 Personality module
(configured for 16 single-ended inputs), the required voltage source may be
obtained from the internal auxiliary power supply (backplane) or it may be
obtained from an external power supply.

If an external voltage power supply is used, see Appendix D for the stepsto be
undertaken before connecting the external power supply to the Digital Input
module base unit terminal block.
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Figure 10-1. Single-Ended Digital Input Front End
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Figure 10-2. Differential Digital Input Front End
R3-1150 (Rev 3) 10-4 2/03

Emerson Process Management Proprietary Class 2C




Digital Input Module

10-4. Specifications

Electronics Module (1C31107)
Personality Module (1C31110)

Table 10-2. Digital Input Module Specifications

Description

Value

Number of channels

16

Input range (single-ended or differential) *

Refer to Table 10-3.

Propagation delay of contact change of
state 2

24V 148V DC

24VAC

125vDC

125VAC

1.9 mSec minimum; 25.5 mSec maximum
1.9 mSec minimum; 17.0 mSec maximum
1.9 mSec minimum; 35.0 mSec maximum
1.9 mSec minimum; 40.0 mSec maximum

Cable length (quality is 50pF/ft or better)

1000 feet maximum @ 50pF/ft or better

Diagnostics

Internal modul e operating faults.
Blown fuse detection. 2

Di€lectric isolation:
Channel to channe 4
Channel to logic

1000V DC 500V AC
1000V AC/DC

Module power (drawn from logic supply)

Main: 1.1 W typical, 1.5 W maximum

Operating temperature range 0to 60°C (32°F to 140°F)
Storage temperature range -40°C to 85°C (-40°F to 185°F)
Humidity (non-condensing) 0to 95%

1 Input range level is dependent on module group.

2 Does not include cable capacitance.

3 Blown fuse detection applies to single-ended channel configuration only, where an on-board fuse is

provided for the
auxiliary power supply.

4 Channel to channel isolation appliesto differential channel configuration only.
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Table 10-3. Digital Input Ranges

Off Input Off
On Input Voltage Voltage I nput Power in
(vDC or (vDC or On Input Current | Front End
I nput VAC RMYS) VAC RMYS) Current (mA) (mA) (Watts)
Level Min M ax M ax Min M ax M ax Typical
24VDC 18 60 9 0.6 2.6 0.33 0.75
24VAC 22 30 7 2.8 55 0.6 0.80
48VDC 18 60 9 0.6 2.6 0.33 1.50
125VDC 75 132 55 0.65 2.0 0.37 2.80
125VAC 85 132 40 8.2 135 19 3.30

10-5. Digital Input Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit.

The diagrams for the digital input Personality modules areillustrated in
Figure 10-3. The following table lists and defines the abbreviations used in those

diagrams.

Abbreviation Definition

1+ through 16+ | Digital input positive terminal connection

1- through 16- | Digital input negative terminal connection

Earth ground terminals

PS+, PS- Auxiliary Power Supply terminals

RSV Reserved terminal. No connection allowed on these terminals

Note

Do not use terminal block locations marked RSV.
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Single-ended Digital Voltage Input: (1C31110G01)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Al 1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+ |PS+|PS-

Bf1-({2- |3 |4 (5 [6-|7-|8 |9 [10-|11-|12-|13-|14-|15-|16-|PS+

C|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV

Note
1. Forced signals are present on the reserved (RSV) pins due to backplane connections.

Differential Digital Voltage Inputs: (1C31110G02)

1 2 3 4 5 6 I 8 9 10 11 12 13 14 15 16 17 18

Al 1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+ |PS+|PS-

C|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV| L | L

Notes
1. Auxiliary power supply return is present on the reserved (RSV) pins due to backplane connections.
2. Each channel has a diode bridge at the front-end, therefore the inputs to Row A and B are reversible.

The terminal block label indicates polarity only to be uniform with other terminal block labels where
Row A is for high-side (+) signals, and Row B is for return (-) signals.

Figure 10-3. Terminal Block Connections for the Digital Voltage Input Personality Modules

10-5.1. Field Wiring Considerations for the Digital Input Configuration
The following maximum resistances of the cable and the interfaced device apply:

24/48VDC - 175 KQ, 24 VAC - 50 KQ, 125 VDC - 250 KQ, 125 VAC - 50 KQ
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10-6. Digital Input Field Connection Wiring Diagrams

Non-CE Mark Certified Systems

Single-Ended Digital Voltage Inputs

1-
Channel
1
Field . T+
Contacts . 16-
16
16 +
lesal Pone
- + .
Wetting Surge 2 Monitor
Voltage Protection T
Rtn
Supply ps- L 1T ..
Personality Module Electronics
1C31110G01 Module

1- s
Channel
+ | '
Field 1+
Devices .
. 16-
Channel
+ | 16
(13 I R
Auxiliary ~ Personality Module  Electronics
Voltage 1C31110G02 Module

Supplies

Figure 10-4. Field Connection for the Digital Input Personality Module (Non-CE Mark)
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CE Mark Certified Systems

Single-Ended Digital Voltage Inputs
[\1-
) Channel
1
\ 1+
[ ]
Field 16
Contacts e —
e
q ) Channel
\_J16+ 16
See Note 1
— 0.5A 5
ower
1O
Auxiliary PS+ U l Monitor
Voltage Surge —m
Supply Protection
Rtn
PS- —
Personality Module Electronics
1C31110G01 Module
Differential Digital Voltage Inputs
—I—_@i" Channel
| U :
[ ]
Field 16
Devices e —
_I__@7 /\16+
[ B W 16
\_/16-
Auxiliary
Voltage L
Supplies ™ Personality Module Electronics
1C31110G02 Module
Note
1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 10-5. Field Connection for the Digital Input Personality Module (CE Mark)
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10-7. Digital Input Address Locations

10-7.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).
Table 10-4. Digital Input Configuration/Status Register (Address 13 or D in Hex)
Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configure Module Module Configured
(1 = configure; 0 = unconfigure, (1 = configured; 0 = unconfigured)
causing an attention status)
1 Force Error Forced error
(1 =force an attention statusto beread | (1 =forced error set by Controller;
by Controller; 0 = no forced error) 0 =no forced error)
2 Not defined Not defined (1)
3 Not defined Not defined (1)
4 Not defined Not defined (1)
5 Not defined Not defined (1)
6 Blown fuse enable Blown fuse enable
(1 = enable blown fuse detection; (1 = blown fuse detection is enabled;
0 = disable blown fuse detection) 0 = blown fuse detection is disabled)
7 Not defined Blown fuse
(1 =fuse blown or auxiliary voltage not present;
0 = fuse OK and auxiliary voltage present)
8 Not defined Reserved
9 Reserved Reserved
10 Not defined Reserved
11 Not defined Not defined (1)
12 Not defined Not defined (1)
13 Not defined Not defined (1)
14 Not defined Not defined (1)
15 Not defined Not defined (1)
R3-1150 (Rev 3) 10-10 2/03
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Bit O:

Bit 1:

Bits 2-5:

Bit 6:

Bits 7-8:

Bit 7:

Bit 8:
Bit 9:
Bit 10:

After the Digital Input Module power is cycled, this bit is“0.” A “1”
must be written to this bit. If the module is not configured in this man-
ner, an attention status will be sent to the Controller upon an attempt to
read the point data.

The bit may be read back through the Module Status Register.

Thisbitis"0” after the Digital Input Module power iscycled. If the Con-
troller setsthis bit, an attention statusis issued.

These bits are not defined in the Configuration register and will be read
as high in the Status register.

The Blown Fuse Enable bit is“0” after the Digital Input module power
iscycled. This bit must be set by the Controller for Digital Input Mod-
ules, using the single-ended personality module, to detect a blown aux-
iliary power supply fuse when it reads the Status Register.

The bit may be read back through the Module Status Register.
These bits are not defined in the Configuration Register.

This bit is set in the Status Register only if the Blown Fuse Enable bit
(6) isset and the single-ended on-board auxiliary supply fuse has blown
or the auxiliary voltage is not present.

This bit isreserved.
This bit is reserved.

This bit isreserved.

Bits 10-15: These bits are not defined in the Configuration register.

Bits 11-15: These bits will always be read as high in the Status register.
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10-8. Diagnostic LEDs

Table 10-5. Digital Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller iscommunicating with the

Digital Input module.

E (Red) External Fault LED. Lit when the Blown Fuse bit (Bit 7) of the Status Register
(see Table 10-4). Thisindicates the field supply fuse is blown or the auxiliary
power supply is not present. This LED should never light if the Digital Input
moduleisinstaled since the Blown Fuse Enable bit (Bit 6) of the Status
Register should be set to the inactive state by the Controller.

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the
Configuration Register (see Table 10-4) is active or when atimeout of the
watchdog timer occurs when the Controller stops communicating with the
module.

CH1 - CH 16 (Green) | Point Status LED. Lit when the input voltage of the LED’s corresponding
channel is greater than the channel’s minimum On Input Voltage.
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Section 11. Compact Digital Input

Module

11-1. Description

The Compact Digital Input module contains 16 channels where each channel has
voltagelevel sensing circuitry used to detect whether an input ison or off. Theinput
voltage level sensed by the moduleis determined by the particular card group of the
module.

The module is available for three options:
® 16isolated differential inputs (unfused) (24/48 VAC/VDC or 125 VAC/VDC).

® 16 single-ended (common return) digital inputs with a common fuse and on-
card blown fuse detection for the auxiliary power supply (24/48 VDC).

® 16individualy fused digital inputs using acommon power supply. Blown fuse
detection isnot avail able with this option (24/48 VAC/VDC or 125 VAC/VDC).

The field side circuitry for the single-ended configuration is shown in Figure 11-1
and for the differential configuration in Figure 11-2. Thefield side circuitry for the
16 individually fused configuration is shown in Figure 11-3. An input resistor
provides the normal mode surge protection and limits the current during normal
operation. An opto-isolator provides high dielectric isolation between thefield side
and the logic or 1/0 bus side.

The Single-Ended Digital Input configuration has a circuit used to monitor the
presence of the auxiliary supply (blown fuse detection). Two cases cause this
monitor circuitry to report a blown fuse status and issue an attention status to the
Ovation Controller:

® Fuseisblown on the Electronics Module.
® Auxiliary supply level islower than minimum On Input Voltage.

In addition, afoam insert that includes awiring diagram is available for placement
in the Personality module cavity in the Base Unit in all configurations except the 16
point individually fused option which requires a personality module (5X00034).
The compact digital input module is applicable for CE Mark certified systems

Note

See Section 3. 1/0 Modulesfor environmental,
installation, wiring, and fuse information.
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11-2. Module Groups

11-2.1. Electronics Modules
There are three Electronics module groups for the Compact Digital Input Module:
® 1C31232G01 providesfor 24/48 VDC single-ended inputs.

® 1C31232G02 providesfor 24/48 VAC/VDC differential inputs and supportsthe
16 point individually fused option.

® 1C31232G03 provides for 125 VAC/VDC differential inputs and supports the
16 point individually fused option.

11-2.2. Personality Module
There is one Personality module group for the Compact Digital Input Module:
® 5X00034G01 providesfor 16 point individual fusing with a common supply.

Thisisan optional Personality module that is available for use with the
differential input Electronics modules (1C31232G02, 1C31232G03) for
applications requiring individual point fusing with a common supply.

Note

ThisPersonality Moduleisnot availablefor use with
Single Ended Electronics Module 1C3123G01.

11-2.3. Foam Insert

In the event that individual fusing is not required, afoam insert is available that fits
into the Personality module cavity in the Base Unit and provides wiring
information.

¢ 1C31238H01
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Table 11-1. Compact Digital Input Subsystem

Electronic Per sonality M odule
Range Channels Module or Cavity Insert 1
24/48 VDC 1C31238H01*
Single-ended 16 1C31232G01 (Cavity Insert)
24/48 VAC/VDC & 24VAC
Differential 16 1C31232G02 1C31238H011
(Cavity Insert)
Individually fused with common power 16 1C31232G02 5X00034G01
supply (Fused Pmod)
125VAC/VDC
Differential 16 1C31232G03 1C31238H011
(Cavity Insert)
Individually fused with common power 16 1C31232G03 5X00034G01
supply (Fused Pmod)

1 Thisisan insert that fits into the Personality module position and provides awiring schematic label for

the module.

All Configurations are CE Mark Certified.

When the 125VAC/VDC Compact Digital Input Emod (1C31232G03) is used in

applications without the Fused Pmod (5X00034G01), additional external fusing or other
current limiting devices are recommended on the hazardous inputs to provide additional
protection to the external wiring and power source.
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11-2.4. Field Wiring Considerations for the Compact Digital Input
Configuration

The following maximum resistances of the cable and the interfaced device apply:
24/48VDC - 175 KQ

24 VAC - 50 KQ

125VDC - 225 KQ

125 VAC - 50 KQ
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Figure 11-1. Single-Ended Compact Digital Input Front End
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Caution for CE Mark certified systems:

Any base unit that contains a 125VAC/DC Compact
Digital Input Electronics module (1C31232G03)
with foam insert (1C31238H01) and interfaces to
hazardous voltage (>30 V RMS, 42.4 V peak, or 60
VDC) must include a hazardous voltage warning
label (1B30025H01) on that base unit.

Any base unit that contains a 125VAC/DC Compact
Digital Input Electronics module (1C31232G03)
with the individually fused Personality Module
(5X00034G01) and interfaces to hazardous voltage
(>30V RMS, 42.4V peak, or 60 VDC) must include
ahazardousvoltage warning label (1B30025H01) on
ALL base units on the branch.

Thislabel must be placed in avisible location on the
base unit, preferably above the spare fuse location.
The project drawings must indicate this.

(TO OTHER BASE UNITS)
oo ¥ [AT]
J_ E
FIELD =
CONTACT et
CHANNEL 1
o
OPTO-
s ISOLATOR
1
o ¥ CAZ] =
FIELD T
CONTACT ez
HANNEL 2 .
C L
. OPTO-
. i CHANNEL 2 % ISOLATOR
1
CHANNELS3-16 L

Figure 11-2. Differential Compact Digital Input Front End

* Auxiliary power supply may be AC or DC. If aDC supply is used, the polarity can be opposite of what is
shown.
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Figure 11-3. 16 Individually Fused Compact Digital Inputs Front End

11-3. External Power Supplies

The required voltage source may be obtained from the internal auxiliary power
supply (backplane) or it may be obtained from an external power supply when using
the following modules:

® 1C31232G01 single-ended Electronic module (configured for 16 single-ended
inputs).

® 1C31232G02 or 1C31232G03 16 point individually fused configuration
Electronic modules with 5X00034 Personality module.

If an external voltage power supply is used, see Appendix D for the stepsto be
undertaken before connecting the external power supply to the Compact Digital
Input module base unit terminal block.
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11-4. Specifications

Electronics Module (1C31232)

Table 11-2. Compact Digital Input Module Specifications

Description Value
Number of channels 16
Input range (single-ended or differential) 1 | Refer to Table 11-3.

Propagation delay of contact change of
state 2

24V 148V DC

24VAC

125vDC

125VAC

16.0 mSec maximum
14.0 mSec maximum
20.0 mSec maximum
25.0 mSec maximum

Cable length (quality is 50pF/ft or better)

1000 feet maximum @ 50pF/ft or better

Diagnostics

Internal modul e operating faults.
Blown fuse detection. 3

Dielectric isolation:
Channel to channel 4
Channel to logic

1000 VAC
2000 VAC (differential);1000 VAC (single-ended)

Module power (drawn from logic supply)

Main: 1.1 W typical, 1.5 W maximum

Operating temperature range 0to 60°C (32°F to 140°F)
Storage temperature range -40°C to 85°C (-40°F to 185°F)
Humidity (non-condensing) 0to 95%

L Input range level is dependent on module group.

2 Does not include cable capacitance.

3 Blown fuse detection applies to single-ended channel configuration only when an on-board fuse is

provided for the auxiliary power supply.

4 Channel to channel isolation appliesto differential channel configuration only.
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Table 11-3. Compact Digital Input Ranges

Off Input Off
On Input Voltage Voltage Input Power in
(vDC or (vDC or On Input Current | Front End

I nput VAC RMYS) VAC RMYS) Current (mA) (mA) (Watts)

Level Min M ax M ax Min M ax M ax Typical
24VDC 20 60 9 13 2.6 0.33 0.69
24VAC 22 30 7 2.8 55 0.6 0.80
48VDC 18 60 9 13 2.6 0.33 175
125VvDC 80 140 55 13 2.8 0.33 4.26
125VAC 85 132 40 8.2 14.0 3.00 5.10

11-5. Compact Digital Input Terminal Block Wiring
Information

The available foam insert or Personality module has a simplified wiring diagram
label on top, which appears above the terminal block. This diagram indicates how
the wiring from the field is to be connected to the terminal block in the base unit.

The wiring diagram for the Compact Digital Input module isillustrated in Figure
11-4. The following table lists and defines the abbreviations used in the diagram.

Abbreviation

Definition

1+ through 16+

Digital input positive terminal connection

1- through 16-

Digital input negative terminal connection

Earth ground terminals

PS+, PS-

Auxiliary Power Supply terminals

RSV

Reserved terminal. Do not use.

R3-1150 (Rev 3)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|PS+| PS-

Bf1-({2- |3 |4 (5 [6-|7-|8 |9 [10-|11-|12-|13-|14-|15-|16-|PS+

Cl1+ |2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+

Note

On the differential modules (1C31232G02 and 1C31232G03 only), each channel has a diode bridge
at the front-end. Therefore, the inputs to Row B and C are reversible.

Configuration Using the Foam Insert (16 point single-ended or differential)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ | 16+ |PS+|PS-

RSV|RSV|RSV|RSV|RSV|RSV|RSV |RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV | = | =

Configuration Using the 16 Point Individually Fused Personality Module

Figure 11-4. Terminal Block Connections for the Compact Digital Input Module
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11-6. Compact Digital Input Field Connection Wiring
Diagrams

Non-CE Mark Certified System

Single-Ended Digital Voltage Inputs

l_
_L_m Channel
- 1
L] l+
L]
Field 16
Contacts .
L]
16-
X
16+ 16
0.5A
lo-N o - Power
Auxiliary PS+ Monitor
Voltage Surge P
Supply Protection T
L Rtn
PS-
Electronics Module
Differential Digital Voltage Inputs
1+
Channel
J o 1
L]
1_
° *
Field 16
Devices J
. 16+

Channel
- m 16

* Auxiliary power supply may be AC or DC. It aDC supply Auxiliar* 16-
is used, the polarity can be opposite of what is shown. Voltagey
Supplies
Electronics Module
16 Individually Fused Digital Voltage Inputs
14 0.5A
F ] Channel
J) 1
L] l‘
L]
Field 16
Contacts .
. 16+ 0.5A
A Channel
16
16-
PSH
=
LS
Auxiliary
Voltage
Supply
! I
PS-
Personality Module Electronics Module

Figure 11-5. Field Connections for the Compact Digital Input Module (Non-CE Mark)
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CE Mark Certified System

Single-Ended Digital Voltage Inputs

1_
Channel
1
1+
16-
16+ 16
- 0.5A
ro— o ——— Power
Auxiliary PS+ Monitor
Voltage Surge P
Supply Protection T
L Rtn
PS-

Electronics Module

1+
Channel
1
1_
16+
Channel
16
16-
* Auxiliary power supply may be AC or DC. It aDC supply —— AuIX|I|ary
is used, the polarity can be opposite of what is shown. - Vo tage
Supplies _
Electronics Module
© 7 7 "16Individually Fused Digital Voltage Inputs _____~ ~— ~ — — — — — — — 7
1. All field wiring Channel
(each pair separately
or all together) must
be braid shielded and
grounded at the entry
point of the cabinet
using the recommended Channel
hardware  (Refer to
“Cable Guidelines” in
U3-1000 and U3-1005).
Auxiliary
Voltage
Supply
L 1
LT
PS-
Personality Module Electronics Module

Figure 11-6. Field Connections for the Compact Digital Input Module (CE Mark)
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11-7. Compact Digital Input Address Locations

11-7.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).
Table 11-4. Compact Digital Input Configuration/Status Register (Address 13 or D in Hex)
Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configure Module Module Configured
(1 = configure; 0 = unconfigure, (1 = configured; 0 = unconfigured)
causing an attention status)
1 Force Error Forced error
(1 =force an attention statusto beread | (1 =forced error set by Controller;
by Controller; 0 = no forced error) 0 =no forced error)
2 Not defined Not defined (1)
3 Not defined Not defined (1)
4 Not defined Not defined (1)
5 Not defined Not defined (1)
6 Blown fuse enable * Blown fuse enable
(1 = enable blown fuse detection; (1 = blown fuse detection is enabled;
0 = disable blown fuse detection) 0 = blown fuse detection is disabled)
7 Not defined Blown fuse
(1 =fuse blown or auxiliary voltage not present;
0 =fuse OK and auxiliary voltage present)
8 Not defined Reserved
9 Reserved Reserved
10 Not defined Reserved
11 Not defined Not defined (1)
12 Not defined Not defined (1)
13 Not defined Not defined (1)
14 Not defined Not defined (1)
15 Not defined Not defined (1)
1 Blown Fuse Enable should always be set to “0” on the differential modules (1C31232G02 and
1C31232G03).
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Bit O:

Bit 1:

Bits 2-5:

Bit 6:

Bits 7-8:
Bit 7:

Bit 8:
Bit 9:

Bit 10:

After the Compact Digital Input Module power iscycled, thisbitis“0.”
A “1” must be written to this bit. If the module is not configured in this
manner, an attention statuswill be sent to the Controller upon an attempt
to read the point data.

The bit may be read back through the Module Status Register.

Thisbitis“0” after the Compact Digital Input Module power is cycled.
If the Controller sets this bit, an attention statusis issued.

These bits are not defined in the Configuration register and will be read
as high in the Status register.

The Blown Fuse Enable bit is“0” after the Digital Input module power
iscycled. Thisbit must be set by the Controller for Compact Digita In-
put Modules, using the single-ended personality module, to detect a
blown auxiliary power supply fuse when it reads the Status Register.
Blown Fuse Enable should aways be set to “0” on the differential mod-
ules (1C31232G02 and 1C31232G03).

The bit may be read back through the Module Status Register.
These bits are not defined in the Configuration Register.

This bit is set in the Status Register only if the Blown Fuse Enable bit
(6) isset and the single-ended on-board auxiliary supply fuse has blown
or the auxiliary voltage is not present.

This bit is reserved.
This bit isreserved.

This bit isreserved.

Bits 10-15: These bits are not defined in the Configuration register.

Bits 11-15: These bits will always be read as high in the Status register.
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11-8. Diagnostic LEDs

Table 11-5. Compact Digital Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller iscommunicating with the

Compact Digital Input module.

E (Red) External Fault LED. Lit when the Blown Fuse bit (Bit 7) of the Status Register
(see Table 11-4). Thisindicates the field supply fuse is blown or the auxiliary
power supply is not present. This LED should never light if the Compact
Digital Input moduleisinstalled since the Blown Fuse Enable bit (Bit 6) of the
Status Register should be set to the inactive state by the Controller.

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the
Configuration Register (see Table 11-4) is active or when a

of the watchdog timer occurs when the Controller stops communicating with
the module.

CH1 - CH 16 (Green) | Point Status LED. Lit when the input voltage of the LED’s corresponding
channel is greater than the channel’s minimum On Input Voltage.
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Section 12. Digital Output Module

12-1. Description

The Ovation digital output module provides a means to switch up to 60 VDC at
moderate currents (for example, relay coils and lamps). The digital output module
contains 16 current sinking transistor outputs capable of switching 60 VDC loads
at up to 500mA.

The digital output module provides configurable communication timeout periods
and LEDs to indicate the status of each output.

The Digital Output Module is applicable for CE Mark Certified Systems.

Note

See Section 3. 1/0 M odules for environmental,
installation, wiring, and fuse information.

12-2. Module Groups

12-2.1. Electronics Module
There is one Electronics module group for the Digital Output Module:

® 1C31122G01 provides for switching 60 VDC loads.

12-2.2. Personality Modules
There are three Personality module groups for the Digital Output Module:

® 1C31125G01 isused to interface the digital output module to the field through
the terminal blocks.

® 1C31125G02isusedtointerfacethedigital output moduleto therelay modules
when power is supplied locally (from the I/O backplane auxiliary power
supply). It can also can be used to interface the digital output moduleto thefield
through the terminal blocks.

2/03 12-1 R3-1150 (Rev 3)
Emerson Process Management Proprietary Class 2C



Digital Output Module

® 1C31125G03is used to interface the digital output module to the relay modules
when power issupplied remotely (from therelay modules). It can aso can be used
to interface the digital output module to the field through the terminal blocks.

Caution

When 1C31125G03 isused, thereturnsfor the
remote power supply and thelocal power supply
are connected together. Therefore, to avoid
problemswith differencesin earth ground
potentials, ensurethat the power supply return
linesare earth grounded at only ONE point.

Table 12-1. Digital Output Subsystem

Electronic Module
or Per sonality
Description Channéds Panel Kit Module

0-60 VDC Single ended Direct 16 1C31122G01 1C31125G01
Relay Panel Interface:

Local Power Supply 16 1C31122G01 1C31125G02

Field Power Supply 16 1C31122G01 1C31125G03
Relay Panels:

Solid State Relay Panel (AC) 16 5A22410G01

Solid State Relay Panel (DC) 16 5A22410G02

G2R Relay Panel 16 5A22411G01

(Low Power Electromechanical)

KU Relay Panel 1 16 5A22412G01, G02,

(High Power Electromechanical) GO03

1 Two panels (8 relays each) areincluded in the KU Relay Pandl kit 5A22412G01, G02, and GO3.

All configurations are CE Mark certified, except AC/DC Solid State Relay Panels.

12-3. External Power Supplies

The Digital Output module may obtain voltage from the internal auxiliary
power supply (backplane) or from an external power supply.

If an external power supply is used, see Appendix D for the steps to be
undertaken before connecting the external power supply to the Digital Output
module base unit terminal block. The external power supply DC output voltage
level depends on the Digital Output module application.
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12-4. Specifications

Electronics Module (1C31122)
Personality Module (1C31125)

Table 12-2. Digital Output Module Specifications

Description Value
Number of channels 16
Output voltage
Off voltage (maximum) 60 VDC
On voltage (maximum) 1.0V @ 500mA
0.2V @ 100mA

Output current
Off current (maximum)

On current for all 16 outputs combined (max)
Personality module Group 1

Personality module Group 2

Personality module Group 3 1

250A @ TA = 25°C,vDS=60VDC

250uA @ TA = 60°C, VDS=60VDC

Limited by fuse rating

890mA maximum for all 16 outputs

2.2A maximum for al 16 outputs

Limited by the fuse located on the relay module

On current for individual output (max) 500 mA
Blown fuse detection 2
Operating voltage range 15V < field supply voltage < 60V

Maximum propagation time

2.5 mSec for Rload=500Q

Dielectric isolation; 3
Channel to logic

1000V AC/DC

Module power

Main: 2.2 W typical, 3.3 W maximum
Aux used with no relay panels:
8 outputs on @ 100mA each
19.2 W (24V) typica
38.4 W (48V) typica
Aux used with the following relay panels:
Solid State panel with 16 relays: 5.9 W (24V) typical
G2R panel with 16 relays: 10.87 W (24V) typical
KUEP panel with 8 Form C relays: 15.84 W (24V) typical
2 KUEP panels with 16 Form C relays: 31.68 W (24V)typical
KUEP panel with 8 Form X relays: 11.28 W (24V) typical
2 KUEP panelswith 16 Form X relays: 22.56 W (24V)typical

Operating temperature range

0to 60°C (32°F to 140°F)

Storage temperature range

-40°C t0 85°C (-40°F to 185°F)

Humidity (non-condensing)

0to 95%

1 The personality module Groups 2 and 3 are used to interface with the relay modules. See Section 12-6.
2 The user can configure the card to disable the blown fuse detection function.
3 All 16 channels have a common return which is isolated from the logic ground.
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12-5. Digital Output Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
digital output Personality moduleisillustrated in Figure 12-1. The following table
lists and defines the abbreviations used in that diagram.

Abbreviation Definition
+ Digital output positive terminal connections
- Digital output negative terminal connections
| Earth Ground terminals
PS+, PS- Auxiliary power supply terminas
SH Shield (non-CE Mark certified systems)
Notes
1. Do not use unmarked terminal block locations.
2. Shield terminals (SH) are not connected in CE Mark systems.
(1C31125)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Al + + + + + + + + + + + + + + + + |PS+|PS-
B ; PS+
C{SH|SH|SH|SH|SH|SH|SH|SH |SH|SH|SH |SH|SH|SH|SH|SH | L |_L_

Figure 12-1. Terminal Block Connections for the Digital Output Personality Modules

R3-1150 (Rev 3)
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12-6. Relay Panels

Relay panels are used to switch high currents and high voltages as required by
various field devices. The Digital Output module interfaces to the relay modules
through Groups 2 and 3 of the Personality modules and a standard cable.

The following table provides information about the three standard relay modules.
Figure 12-2 through Figure 12-8 provideillustrations of wiring terminationsfor the
relay panels.

Relay Contact Ratings must be adhered to when utilizing the Digital Output Relay
Panel Assemblies. The application must include external current limiting protection
for the Digital Output Relay Panel Assemblies.

Table 12-3. Digital Output Relay Panels

Applicableto
CE Mark Number
Certified of Contact Contact Input Connect.
Relay Module Systems Size Channels Type Rating Power Cable
5A22410G01 No 35.86cmL 16 Solid State | 3.5amps @250 | 246mA typ | 5A26148
Solid State (14.12in) (Inormally | VACat25°C | 310mA max
See Figure 12-2 and 7.75cmW open) @26.4V
Figure 12-3 (3.05in) 1.65 amps
1046 cmH @250 VAC at
(4.121in) 60 °C
5A22410G02 No 35.86cm L 16 Solid State | 1.0amps @200 | 246mA typ | 5A26148
Solid State (14.12in) (L normally | VDCat 60°C | 310mA max
See Figure 12-2 and 7.75cmW open) @26.4V
Figure 12-3 (3.05in)
1046 cmH
(4.12in)
5A22411G01 Yes 45.09 cm L 16 Mechanical | 10 amps @250 | 453mA typ | 5A26148
G2R Style (17.75in) (1FormC) | VAC 610mA max
(Low Power 7.75cmW @26.4vV
Electromechanical) (3.05in) 10 amps @30
6.05cmH VDC
(2.38in)
5A22412G01 1 Yes 495cmL 16 Mechanical | 10 amps @250 | 1.32A typ | 5A26149
KUEP Style (19.5in) (using | (2FormC) | VAC 1.8A max
(High Power 7.75cmW two @26.4V
Electromechanical) (3.05in) panels) 3amps @150 | (for 2relay
Contains two 9.53cmH vDC panels) 2
5A22412H01 panels (3.75in)
and 16 4960A71H16
relays.
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Table 12-3. Digital Output Relay Panels (Cont'd)

Applicableto
CE Mark Number
Certified of Contact Contact Input Connect.
Relay Module Systems Size Channels Type Rating Power Cable
5A22412G02 1 Yes 495cmL 16 Mechanical | 10 amps @250 | 940mA typ | 5A26149
KUEP Style (19.5in) (using | (Form X) VAC 1.27A max
(High Power 7.75cmW two @26.4V
Electromechanical) (3.05in) panels) 10 amps @150 | (for 2 relay
Contains two 9.53cmH vDC panels) 2
5A22412H01 panels (3.75in)
and 16 4960A71H05
relays.
5A22412G03 1 Yes 495cmL 16 Project Project Specific | Project 5A 26149
KUEP Style (19.5in) (using | Specific Specific
(High Power 7.75cmW two
Electromechanical) (3.05in) panels)
Contains two 9.53cmH
5A22412H01 panels (3.75in)
and up to 16 project
specific relays.
1 Two panels required for sixteen outputs.
2 |f one panel is used, half the power is needed.
R3-1150 (Rev 3) 12-6 2/03
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Figure 12-2. Solid State Relay Module for DIN Rail Layout (5A22410H01/5A22410H02)
(Not Applicable for CE Mark Certified Systems)
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Figure 12-4. G2R Style Relay Module for DIN Rail Layout (5A22411H01)
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12-7. Digital Output Field Connection Wiring Diagrams

Group 1
Electronics Module Personality Module

1.25A

~  PSH
~\

+ |

Load

\T/ 1of 16

PS-

i
v

— V (Local)

Notes

1. V (Local) is the I/O backplane auxiliary power supply.

2. Shielded cables are required for IEC 801-5 compliance.

Figure 12-9. Field Connection for the Digital Output Personality Module (Group 1)
(Non-CE Mark Certified Systems)
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Electronics Module

Group 1
Personality Module

1.25A

~  PSH

+

<

Load

1of 16

e
v

PS-

Notes

o

—®

See
note 3

V (Local)

1. V (Local) is the I/O backplane auxiliary power supply.
2. Shielded cables are required for IEC 801-5 compliance.

3. All field wiring must be braid shielded and grounded at the entry point of the cabinet
using the recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 12-10. Field Connection for the Digital Output Personality Module (Group 1)
(CE Mark Certified System)
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Electronics Module

Group 2

Personality Module Signals through 25 Pin D Connector

3.15A N
o\ Relay Module

e
v

= \ See
——note 4 Cable
5A26148

Signals through 37 Pin D Connector

M

Lu

V (Local)

A WN PR

Notes

.V (Local) is the I/O backplane auxiliary power supply.
. Shielded cables are required for IEC 801-5 compliance.
. Relay 17 is used to indicate the status of the power supply.

. For CE Mark certified systems where cable 5A26148 exits the cabinet or a suited set
of EMC cabinets: The cable shield must be grounded at the entry point of the cabinet
using the recommended hardware (see “Cable Guidelines” in U3-1000 and U3-1005).

5. Solid State Relay Configurations not CE Mark Certified.

r (G2R or Solid State)
4 —A 7 .
/ ! \ [1of16 |
l \ ’ | [Relay Relay
I | | 17
\ I 7J |
T\ VAL
— ~

Figure 12-11. Digital Output Module to Relay Module (G2R or Solid State)
Locally Powered (Applicable for Non-CE and CE Mark systems - see Notes 4-5)
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Group 3
Electronics Module Personality Module  Signals through 25 Pin D Connector V (Remote)
& Relay Module
© o r (G2R or Solid State)

I < \

0 [ toors 10V

Rel Relay
l’ | Il Relay] 1737 g
)

AN )

o/ VAL T
./ —

J — \ See * bl
—__note 4 anle
J :‘_—l 1 0f 16 & = 5A26148

Signals through 37 Pin D Connector

Notes

. V (Remote) is a supply provided via the relay module.
. Shielded cables are required for IEC 801-5 compliance.
. Relay 17 is used to indicate the status of the power supply.

. For CE Mark certified systems where cable 5A26148 exits the cabinet or a suited set
of EMC cabinets: The cable shield must be grounded at the entry point of the cabinet
using the recommended hardware (see “Cable Guidelines” in U3-1000 and U3-1005).

5. Solid State Relay Configurations not CE Mark Certified.

A WN PP

Figure 12-12. Digital Output Module to Relay Module (G2R or Solid State)
Remotely Powered (Applicable for Non-CE and CE Mark systems - see Notes 1 & 5)
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Electronics Module

Group 2

Personality Module

3.15A

Signals through 25 Pin D Connector

Relay Module
Ve (KUEP Style)
A N 7\ .
1 T \ [1of8 |
| \ ’ [ |Relay Reslaay
—— e |
LW _ NJ
! T See ? Y
| —— note 4 Cable
| | 5A26149
I
I
I
I
I
I
| I
| I
| ISignals through 25 Pin D Connector
I \
| | Relay Module
I
I |
| [
|
[

-
v

1.V (Local) is the I/O backplane auxiliary power supply.
2. Shielded cables are required for IEC 801-5 compliance.

3. Relay 9 is used to indicate the status of the power supply.

4. For CE Mark certified systems where cable 5A26149 exits the cabinet or a suited set
of EMC cabinets: The cable shield must be grounded at the entry point of the cabinet
using the recommended hardware (see “Cable Guidelines” in U3-1000 and U3-1005).

, (KUEP Style)
N 7\ \ -
! \ T1of8 |
| | |Relay Relay
| I 9
- — |
| \,/‘r VA
— / See
\ Cable
\ = notedl | 26149
Signals through 37 Pin D Connector
- +
T U
V (Local)
Notes

Figure 12-13. Digital Output Module to Relay Module (KUEP Style)
Locally Powered (Applicable for Non-CE and CE Mark systems - see Note 4)
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Electronics Group 3
Module Personality Module  signals through 25 Pin D Connector
V (Remote)
& Relay Module
0 © r (KUEP Style)
AYVa \ o
T \ \ 1of8 - +
l Rela
| | || |Relay 3 y
| L i | .
v, g
— T See v
J :‘_—l Lof8 = notes * CAve149 —

|[Signals through |25 Pin D Connector

l & Relay Module

/e (KUEP Style)
L \
, \ 10f8
| || |Relay Reslaay
|
— .
\\//

Signals through 37 Pin D Connector

/
% \\/ 'T See 5 *C bl ./
t aple
Jq lofs \ = "o 5A26149

Notes

.V (Remote) is a supply provided via the relay module.

. Shielded cables are required for IEC 801-5 compliance.

. Relay 9 is used to indicate the status of the power supply.

. For CE Mark certified systems where cable 5A26149 exits the cabinet or a suited set
of EMC cabinets: The cable shield must be grounded at the entry point of the cabinet
using the recommended hardware (see “Cable Guidelines” in U3-1000 and U3-1005).

AWN P

Figure 12-14. Digital Output Module to Relay Module (KUEP Style)
Remotely Powered (Applicable for Non-CE and CE Mark systems - see Note 4)
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12-8. Relay Panel Application Diagrams

The following figures illustrate three types of applications for relay panels.

QBO
Card *

Hood

Notes

1. 5A22412G01 includes two 8 position relay panels
containing two form C relays.

2. 5A22412G02 includes two 8 position relay panels
containing one form X relays.

3. 5A22412G03 includes two 8 position relay panels
with no relays installed. This is a project specific
relay panel assembly in which the project determines
the mix and location of two form C and one form X
relays on the relay panel.

4. This relay panel application is not applicable for use
in CE Mark Certified systems.

Cable 5A22254

- >

* Ovation Controller
Interface to Q-Line I/O

& Relay
Panel
1

5A22412.

|

Rl R2 R3 R4 R5 R6 R7

Hood 2

Py

elay
anel

nY)
N

5A22412.

|

Rl R2 R3 R4 R5 R6 R7 RS8

Hood 3

Relays for points 1 -8

Relays for points 9 - 16

Figure 12-15. Relay Panels to Q-Line (QBO Card)
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Terminal Ovation 1/0O Base Notes
Blocks Digital Output 1. 5A22412G01 includes two 8 position
»> relay panels containing two form C relays.

0000000000000
000000000000
0000000000000

2. 5A22412G02 includes two 8 position
relay panels containing two form X relays.

3. 5A22412G03 includes one 8 position

ool Electronic Module relay panels with no relays installed.
glele 1C31122G01 This is a project specific relay panel
ggg - Relay Panel assemply in Which the projecF
glsis 5A22412 * determines the mix and location of two
| form C and one form X relays on the
relay panel.
2 Relay
) ~ Panel
Personality Module o1
1C31125G02 o
or
1C31125G03 : Relays for points 1 -8
24
e
&
|
Cable 5A26149
e Hood 2
5A22412
£ Relay
~ Panel
2
&
&) .
3 Relays for points 9 - 16
&
&
|
Hood 3

Figure 12-16. KUEP Relay Panels to Ovation I/O Base
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Terminal
Blocks
_________'.>

0000000000000
000000000000
0000000000000

0000000000000

0000000000000

Personality Module
1C31125G02

or
1C31125G03

Cable 5A26148
—>

Ovation I/O Base
Digital Output

Electronic Module
1C31122G01

Relay Panel
5A22410 or 5A22411

Notes:

. 5A22410G01 includes one 16 position
relay panel containing solid state AC relays.
. 5A22410G02 includes one 16 position

relay panel containing solid state DC relays.
. 5A22411G01 includes one 16 position

relay panel containing one from C relays.

. Solid State Relay Configurations not CE

Mark Certified.

v

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15 R16

Relay
Panel

Relays for points 1 - 16

Hood 2

Figure 12-17. Solid State or G2R Relay Panels to Ovation I/0O Base
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12-9. Digital Output Address Locations

12-9.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).
Table 12-4. Digital Output Configuration/Status Register (Address 13 or D in Hex)
Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configured (active high) Configured (active high)
(1=configured; O=unconfigured)
1 Forced Error (active high) Forced Error (active high)
(1=forced error; 0=no forced error)
2 Communication Timeout Bit Communication Timeout Bit 0 *
3 Communication Timeout Bit * Communication Timeout Bit 1
4 Communication Timeout Bit * Communication Timeout Bit 2 *
5 Outputs hold their state on Outputs hold their state on communications
communications timeout (active high) timeout
(active high)
6 Not used Indicates the status of the blown fuse detection
circuit (high = field supply fuseis blown)
7 Enable blown detection circuit (active Enable blown detection circuit (active high)
high)

1 Refer to Table 12-5 for timeout values.

Bit O: When Bit 0 is set, the module is configured. The Controller configures
the module by writing a“1” to bit O of the configuration register. Once
configured, it remains configured until a power up/down reset is gener-
ated. After a power-up condition, the configuration register is cleared.

Bit 1. When Bit 1 is set, the internal error LED isturned on and data registers
can be written but not read.

Bits2-4: These bits are used to select the communication timeout period (see Ta-
ble 12-5).

Bit 5: When Bit 5 is set, the digital outputs hold their last state on a communi-
cations watchdog timeout. When Bit 5 is cleared, the digital outputs are
cleared (output transistor is shut off) on a communications watchdog
timeout.
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Bit 6: Thisbit indicatesthe status of the blown fuse detection circuit. When Bit
6 of the statusregister is set, the field supply fuseisblown. Refer to Sec-
tion 12-10 for a description of the blown fuse detection circuit.

Bit 7: When Bit 7 is set, the blown fuse detection circuit is enabled.

Table 12-5. Digital Output Communications Timeout

Bit 4 Bit 3 Bit 2 Timeout Period
0 0 0 16 seconds
0 0 1 4 seconds
0 1 0 2 seconds
0 1 1 1 second
1 0 0 500 milliseconds
1 0 1 250 milliseconds
1 1 0 125 milliseconds
1 1 1 62 milliseconds
Notes

1. The tolerance on the timeout period is +/- 35%.

2. After apower up condition, the 16 second timeout period is automatically selected.

3. The communications timer is reset on either aread or awrite from/to the digital output module.

12-10. Blown Fuse Detection Circuit

Bit 6 in the status register enables the Controller to monitor the status of the field
supply fuse, and it also gives avisual indication of the status viathe “EXTERNAL
ERROR” LED.

The Controller enables this feature by writing a“1” to Bit 7 of the configuration
register. If enabled and the field supply voltage is between 15V DC and 60V DC, the
circuit indicates that the field supply fuseis OK by turning OFF the “EXTERNAL
ERROR” LED and clearing Bit 6 of the module status register. If enabled and the
field supply voltage is less than 0.4V DC, the circuit indicates that the field supply
fuseisblown by turning ON the “EXTERNAL ERROR” LED and setting Bit 6 of
the modul e status register.

If the card is operated with afield supply voltage less than 15V, the output circuit
will still operate properly. However, the blown fuse detection may not give an
accurateindication of the fuse state. In this case, the Controller has the capability to
disable the detection circuit by writing a“0” to Bit 7 of the configuration register.
When Bit 7isa“0" the“EXTERNAL ERROR” LED isturned OFF and the blown
fuse status bit (Bit 6 of the status register) iscleared which indicatesthefuseis OK.
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In summary, this feature is specified to operate as follows:

15VDC < Field supply voltage < 60VDC => Fuseis OK

0.4VDC < Field supply voltage < 15V DC => UNDEFINED

Field supply voltage < 0.4VDC => Fuseis blown

After a power-on reset the blown fuse detection circuit is disabled.

12-11. Diagnostic LEDs

Table 12-6. Digital Output Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) CommunicationsOK LED. Lit when the Controller iscommunicating with the
module.
E (Red) External Fault LED. Lit whenthefield supply fuseisblown and the blown fuse

detection circuit is enabled. Blown Fuse bit (Bit 7) of the Configuration
Register (see Table 12-4) enables or disables the fuse detection circuit (high =
enabled).

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1 of the Configuration
Register) (see Table 12-4) isactive or the Controller stops communicating with
the module.

CH1- CH 16 (Green) | If the LED islit, thisindicates that the output isin the ON state.
If the LED isnot lit, thisindicates that the output is in the OFF state.
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Section 13. HART Analog Input Module

13-1. Description

HART (Highway Addressable Remote Transducer) isadigital communication
protocol designed for industrial process measurement applications. Field
measurement devices (transmitters) interface aprocess control system viaan analog
4-t0-20 mA current loop. HART uses alow-level frequency shift-keyed sine wave
signal that is superimposed on the standard 4-to-20 mA process measurement
current loop. SincetheHART sinewavesignal issmall and itsaverage valueiszero,
the current loop analog 4-to-20 mA signal is not significantly affected by the
presence of the HART signal. Using HART allows afield device to provide more
than one measurement, which isafeature not available when using only the 4-to-20
A analog current signal.

“Smart” field devices may be described asfield devicesin which the anal og 4-to-20
mA signal, digital communication, and sometimes power, co-exist on the same pair
of wires. The Ovation HART Anaog Input (HAI) moduleis a standard form factor
Ovation 1/0 module, which will permit Ovation to communicate with HART
devices.

The HART Analog Input Moduleis applicable for CE Mark configured systems.

Note

See Section 3. 1/0 M odules for environmental,
installation, wiring and fuse information.

13-2. Module Groups

13-2.1. Electronics Module

There is one Electronics Module group for the HART Analog Input Module:

® 5X00058G01 interfaces to eight current loop signals with an input range of 4-
20 mA.

13-2.2. Personality Module

There is one Personality Module group for the HART Analog Input Module.
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® 5X00059G01 contains asingle printed circuit board assembly with eight fused
two-wire loop-powered or non-fused active-source (four-wire isolated current
output) transmitter inputs. Eight user servicable fuses (one fuse for each analog
input channel) are located on the personality module. Each fuse is used to
protect the auxiliary power supply only if the associated analog input channel is
connected to atwo-wire loop powered current transmitter.

Note

Revision 02 and later personality modules contain a
ninth user servicable fuse (1/2 A) for the electronics
module +24 VDC auxiliary power input.

Table 13-1. HART Analog Input Subsystem (16 Bit)

Electronic Per sonality
Range Channels Module Module
4-20 mA loop powered (2 wire) or active |8 5X00058G01 5X00059G01
source (4 wire)

This configuration is CE Mark Certified.

13-3. Module Block Diagram

The Ovation HART Anaog Input Module assembly consists of two modules, an
€l ectronics module containing alogic printed circuit board (LHA) and afield
printed circuit board (FHI). The simplified block diagram for the FHI field board is
shown in Figure 13-1. The electronics module is used in conjunction with a
personality module, which contains a single printed circuit board (PHALI).
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Figure 13-1. HART Analog Input Electronics Module FHI Field Board Block Diagram
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13-4. External Power Supplies

Note

Module power specifications (main and auxiliary)
refer to the actual power drawn by the module from
the 24 VDC main power supply and from the +24
VDC auxiliary power supply and NOT from the AC
or DC mains.

The HART Analog Input Module utilizes the standard +24V Ovation main power
supply to provide the power required for the logic circuitry.

The HART Analog Input Module utilizes a+24 auxiliary power supply to provide
the power required for the field circuitry. Thisincludes all 4-20 mA loop power,
A/D conversion, and the remaining output channel components.

It is recommended that the HART Analog Input module utilize the Ovation
cabinet’'sAuxiliary +24V DC power that isobtained from the standard Ovation DIN
Rail power supply auxiliary outpuit.

However, if an external auxiliary power supply isutilized by the HART anal og input
module, the power supply noise output must meet the following requirements.

Table 13-2. Power Supply Noise Output

Noise All Rated Loads (500 HZ to 10 kHZ) 2.2mV RMS Max.
707
mV RMS +20 dB/dec
138
Output
Noise -40 dB/dec
and
Ripple 292
47Hz 63Hz 500 Hz 10 kHz 3.2MHz
Frequency (in Hz)
Figure 13-2. Power Supply Output Noise Requirements
If an external supply is utilized to provide auxiliary power, see Appendix D for the
steps to be taken before connecting the external power supply to the Ovation I/O
base unit terminal block.
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In addition, all modules utilizing the auxiliary power supplies, including the HART
modules, MUST utilize shielded I/O cablesin order to suppress coupled noise and
transients into the HART modules. Thisincludes modules on the same branch
utilizing the auxiliary power, or modules on other branches utilizing the same
auxiliary power. This recommendation applies regardless of the type of power
supply chosen by the user.

13-5. Specifications

Electronics Module (5X00058)
Personality Module (5X00059)

Table 13-3. HART Analog Input Module Specifications

Description

Value

Number of channels

8

Input range 410 20 mA normal operation
0to 23 mA with under-range and over-range level s user selected
and Controller monitored.

A/D Resolution 16 bits

Reference accuracy (@ 25°C) +/-0.05% of span @ 99.7% confidence

Accuracy over temperature

+/-0.1% of span over the full operating temperature range

Sampling rate (per ms)

Each channel is sampled every 24 ms.

Dielectric isolation:
Channel to channel
Channel to logic

No channel to channel isolation
1000 VAC/VDC for one minute

Operating temperature range

0° to 60°C. (32°F to 140°F)

Humidity (non-condensing)

0% to 95%

Module power

Main: 1.2W typical. 2.5W maximum
Aux. power supply voltage = 24 VDC -5%, +6.25%
Aux: 4.1W typical. 7.2W maximum

Two-wire transmitter power

13.5V minimum (P, to A,,) @ 20 mA
wheren=1t08
(current limited to 32 mA maximum)
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13-6. Hart Analog Input Terminal Block Wiring
Information

Each Personality module has a simplified wiring diagram label on its side which
appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit.

The diagrams for the HART Analog Input Personality modules are illustrated in
Figure 13-4. The following table lists and defines the abbreviations used in those

diagrams.
Abbreviation Definition
Al- A8 Analog Input terminal connection (connected to the negative terminal of aloop
+ powered two-wire current transmitter or the positive terminal of an active-source
current transmitter).
Al-A8 Analog Input negative terminal connection (active-source only).
P1-P8 Loop power output terminals (for loop powered two-wire current transmitters -
+ connect to their positive terminal).
SH1 - SH8 Shield terminal connection.
Earth ground terminals.
I
PS+, PS- External Auxiliary power supply terminals.
RSV Reserved terminal. No connections are allowed on these terminals.

R3-1150 (Rev 3)
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1 2 3 4 5 6 7 8 9 10 11 12

13 14 15 16

17 18

SH5

SH7

SH8

Figure 13-3. HART Analog Input Terminal Block Pin Assighments
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13-7. HART Analog Input Field Connection Wiring
Diagrams

Non-CE Mark Certified Systems

Qvation Power
Distribution Earth
Ground Jumper
(remaving this jumper
isolates the cabinet's
Cwvation +24 Alx
power supply return
from the cabinet's earth
ground)

Optional
External 24V
DC Power
Supply
Connection
(Supplies Aux

Two-\Wire Loop-
Powered HART

Current Power to entire
Transmitter branch)
to P+
to An+

Crvation Power
Distribution Earth
Ground Jumper

(remawing this jumper
isolates the cahinet's

Owation +24% Aux
power supply return

from the cabinet's earth

ground)

Optional
External 24V
DC Power
Supply
Connection
(Supplies Aux
Power to entire
hranch)

Active Source
Four-YWire
HART Current
Transmitter

to An+

to An-

(With User-supplied
Power and Isolated
Current Output)

Active Source Four-Wire HART
Transmitter Input Connections (n =1
to 8)

Crwation
T +24v aux

Power

Supply

Aux Power Supply Branch Fuses

¢ (rermove hath fuses if an exdernal 24Y
Base Unit DC power supply is used)
Terminal F hd Electronics Module
Block Persanality Module FHIField Board
+24% (Cormmon to all 8
_ | Ps+ Analog Input Circuits)
=
= 05A
T es J7
,_ rrent
P+ - Limiter
116 A
An+ Low | | a0 || Optical
| Pass ML Converter |solation
Filter
SHn i 1 I

Two-Wire Loop Powered HART
Transmitter Input Connections (n = 1

,__{ H—\\— From HART Transmit Modem circuit
_H }___

a1

: M [ To HART Receive Modern circuit

to 8)
Crvation
T oy ax
Power
Supply
2 Aux Power Supply Branch Fuses

(remove both fuses if an external 24

Base Unit DC power supply is used)
Terminal Electronics Module
Block Personality Module FHIField Board
+24Y (Common to all 8
g PS5+ . - Analog Input Circuits)
= 0EA % 1
—| Ps J7
Pn+

1164

’_ rrent
Limiter

Law
I— AD I— Optical
F'.agg ML Converter Isolation
Filter
1 I

|

!

.——{ (‘—-‘\-— From HART Transmit Modern circuit

i

8:1

o wx — To HART Receive Modem circuit

Notes

A HART Analog Input module may interface to a

mixture of two-wire loop powered current transmitters

and active source four-wire current transmitters)

Figure 13-4. HART Analog Input Connections (Non CE Mark)
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CE Mark Certified Systems

Ovation Power
Distribution Earth

Ground Jumper Cwatian
(rermaving this jumper - + 24 Aux
isalates the cabinet's Power
Orvation +24% Aux Supply
power supply return
from the cahinet's earth = A Power Supply Branch Fuses
graund) Sase Unit (remove hoth fuses if an external 24%
Optional Terminal DC power supply i used) Electronics Module
External 24v Block Personality Module FHI Field Board
DC Power +24% [COmmon td all §
Supply —| Ps+ Analog Input Circuits)
Two-Wire Loop- Conmection ) 05 A
Pawered HART (Supplies Ausx i i
Current Power to entire —| Ps-
Transmitter hranch) J7
to Pn+ rrent
s Limiter
116 A
At Low | AD | Cnptical
Pass MUK P
to AN+ Converter Isolation
Eilter
B J: L 1 |
,__{H_.\,_ From HART Transmit Macem circuit
Two-Wire Loop Powered HART )
Transmitter Input Connections (n =1 - =1
- — To HART Receive Modem circuit
to 8) o rux
Ovation Power
Distribution Earth
Ground Jumper Owation
(remaoving this jurmper - + sy A
isalates the cahinet's Power
Owation +24% Aux Supply
power supphy return
from the cahinet's earth = AL Power Supply Branch Fuses
ground) (remove hoth fuses if an external 244
Base Unit DC power supply is used) :
Terminal Electronics Module
Black Personality Module FHI Field Board
E)(tOpT'U‘f‘;v +24% (Common to all 8
ernal PS+ o Analon Input Circuits)
DC Power i .
Supply = 05A %
Connection —| Pz
X (SLpplies Aux
AC’_E'VE S‘ﬁ:rce Pouwer to entire
our-yire
branch rrent
HART Current ) Pn+ e Limiter
Transmitter 1116 A
oA+ An+ Low wox AP [ optical
Pass Converter Isalation
Eilter
An- 1 I
to An- T L
(With User-supplied SHn -
Power and Isolated
Current Output) 1 -——|H—-‘“«=— Fraom HART Transmit Modem circuit
—3 81
. ) al jx [ TOHART Receive Modem circuit
Active Source Four-Wire HART C
Transmitter Input Connections (n =1 -
to 8)
Notes

A HART Analog Input module may interface to a
mixture of two-wire loop powered current transmitters
and active source four-wire current transmitters)

All field wiring must be braid-shielded and grounded at
the entry point of the cabinet using the recommended
hardware (refer to "Cable Guidelines" in U3-1000 or U3-
1005).

Figure 13-5. HART Analog Input Field Connections (CE Mark)
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13-8. Field Wiring Cable Requirements

Field 1/0 cable must be one or more single-twisted pair shielded or multiple-twisted
pair with overall shield. Single and multiple pair may be combined provided that all
of the shields share acommon connection to earth ground in the Ovation cabinet.

Table 13-4. Recommended Minimum Conductor Size

CableLength Min. Conductor Size Cable Type

Below 5,000 feet (1524 m) 24 AWG (0.51 mm dia.) Single-twisted pair shielded
or multiple-twisted pair with
over-all shield.

Above 5,000 (1524 m) 20 AWG (0.81 mm dia.) Single-twisted pair shielded.

The maximum length of cable per HART network is dependent on the
characteristics of the devices connected to the network and the characteristics of the
cable to be used.

In aHART network, long cable lengths are possible when the dominant low
impedance device (the HART Analog Input module) has an input impedance of
approximately 250 ohms. Low capacitance good-quality cable is used, and the
Smart transmitter (high impedance device) has alow input capacitance (less than
5000 pF) and a high input resistance (grater than 100 K ohm).

Example: Cable Length Calculation

Single Smart Transmitter, parallel network resistance = 250 ohm
(HART Analog Input module input impedance)

Smart Transmitter Capacitance: 5000 pF

Cable Capacitance (Cx): 50 pF/ft.

Cable Resistance (Rx): 0.016 ohm/ft. (22 AWG)

Cx - Cable capacitance per unit length (feet or meters): The capacitance from one
conductor to al other conductors (including the shield if shielded). Thisvalueis
usually available from the cable manufacturer.

Rx - Cableresistance per unit length (feet or meters): Thisvalue should be available
from the cable manufacturer. Table 13-5 contains the resistance values of some
common copper wire sizes. Theresistance per unit lengthisfor asinglewire but the
length calculations and charts take into account the resistance of both wires.

From Figure 13-6, using cabl e capacitance (Cx) of 50 pF/unit length and resistance
(Rx) of 0.016 ohm/unit length, a direct reading of the corresponding length on the
y-axisis approximately 3600 feet (unit length of feet from above parameters).
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Table 13-5. Copper Wire Resistance Table

Resistance Resistance
Wire Size Resistance per meter Wire Size per meter
(AWG) per ft. (Ohms) (Ohms) (sgmm) (Ohms)
16 0.0040 0.013 0.5 0.0368
17 0.0050 0.016 0.75 0.0265
18 0.0064 0.021 1.0 0.0184
19 0.0080 0.026 15 0.0123
20 0.010 0.032
21 0.013 0.042
22 0.016 0.052
23 0.020 0.066
24 0.026 0.085
25 0.032 0.10
26 0.041 0.13
27 0.051 0.17
28 0.065 0.21
29 0.082 0.27
30 0.100 0.33
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Allowable cable length for single-device networks with
5000 pF device capacnanceand 250 ohm network resistance
{No miscellaneous series impedance)
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Figure 13-6. Length Graph - Single Device Network
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13-9. HART Analog Input Address Locations

13-9.1. Configuration and Status Register

Each of the 16 direct registers on the HART Anaog Input module is summarized
here and shown in moredetail inthefollowing tables. The statusregister can beread
by using the Point Information window at an Operator’s Station.

Table 13-6. HART Analog Input Register Map

Data Description -

Data Description -

Reg Configuration Register (Write) Status Register (Read)
0 | Indirect Memory Index NA
1 | Indirect Memory Data Indirect Memory Data
2 NA Analog Input - Channel 1
3 NA Anaog Input - Channel 2
4 NA Analog Input - Channel 3
5 NA Anaog Input - Channel 4
6 NA Analog Input - Channel 5
7 NA Anaog Input - Channel 6
8 NA Analog Input - Channel 7
9 NA Anaog Input - Channel 8
10 | Cdibration Register (Factory use only) Calibration Register (Factory use only)
11 NA IAH Firmware Revision
12 NA Channel Error Bits (See Table 13-7)
13 | Module Configuration Register Module Status Register (See Table 13-8)
14 NA HART Enable (See Table 13-9)
15 NA Module Electronic ID Data
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Table 13-7. HART Analog Input Channel Error Register (Address 12 or C in Hex)

Data Description -
Configuration

Data Description -

Bit Register (Write) Status Register (Read)
0 NA Channel 1 communication with channel failed
1 NA Channel 1 underrange, overrange, blown fuse, or open loop
2 NA Channel 2 communication with channel failed
3 NA Channel 2 overrange or underrange
4 NA Channel 3 reference error
5 NA Channel 3 overrange or underrange
6 NA Channel 4 reference error
7 NA Channel 4 overrange or underrange
8 NA Channel 5 reference error
9 NA Channel 5 overrange or underrange
10 NA Channel 6 reference error
11 NA Channel 6 overrange or underrange
12 NA Channel 7 reference error
13 NA Channel 7 overrange or underrange
14 NA Channel 8 reference error
15 NA Channel 8 overrange or underrange

Note: A channel is considered overrange when the reading indicates a current of greater than 22 mA.
A channél is considered underrange when the reading indicates a current of lessthan 2 mA.
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Table 13-8. HART Analog Input Configuration/Status Register (Address 13 or D in Hex)

Bit Data Description (Write) Data Description (Read)
0 Configure Module Module Configured
(1 = configured; 0 = unconfigured)
1 Force Error Internal or forced error
(1 =forced error; 0 = no forced error)
2 50/60 hz selection (1=50 hz) 50/60 hz selection (1=50 hz)
3 Self_cal (Factory use only) Self_cal (Factory use only)
4 Reserved Reserved
5 Not Used Not Used
6 Not Used Not Used
7 80C32 diagnostics (Factory use only) 80C32 diagnostics (Factory use only)
8 NA 80C32 Memory Error
9 NA 9058515 Interna Error
10 NA 9058515 Memory Error
11 NA Module not calibrated
12 Not Used Not Used
13 Reserved Reserved
14 Not Used Not Used
15 NA Point Fault
Bit O: This bit configures the module (write) or indicates the configuration
state of module (read). A “1” indicates that the module is configured.
Bit 1: Forcesthe moduleinto error state, illuminating the module’sError LED.
Bits 2: Selects 50 or 60 hz operation.
Bit 8: 8032 memory test on power-up has failed.
Bit 9: Reference error on first mux/AD combination.
Bit 10: Reference error on second mux/AD combination.
Bit 14. Field power failed.
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Bit 15; Reserved.

Table 13-9. HART Analog Input Enable Register (Address 14 or E in Hex)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)
0 Multivariable Channel 1 Not Used
1 Multivariable Channel 2 Not Used
2 Multivariable Channel 3 Not Used
3 Multivariable Channel 4 Not Used
4 Multivariable Channel 5 Not Used
5 Multivariable Channel 6 Not Used
6 Multivariable Channel 7 Not Used
7 Multivariable Channel 8 Not Used
8 HART Enabled - Channel 1 Not Used
9 HART Enabled - Channel 2 Not Used
10 HART Enabled - Channel 3 Not Used
11 HART Enabled - Channel 4 Not Used
12 HART Enabled - Channel 5 Not Used
13 HART Enabled - Channel 6 Not Used
14 HART Enabled - Channel 7 Not Used
15 HART Enabled - Channel 8 Not Used

Bits O through 7: Not used.

Bits8 through 15: A “1” in any of these bitsindicate that aHART compliant device

exists on the corresponding channel.

Bits 0-7

These bits are set to enable multivariable messaging. Refer to the 10 configuration

guide for additional information.

The HAI, HAO, and IAH modules have the ability to retrieve additional variables

from afield device. These variables are referred to as ‘ multivariables' and are

named PV (primary variable), SV (secondary variable), TV (tertiary variable), and

QV (quarterly variable).

R3-1150 (Rev 3)
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If the bit is set, the module will periodically retrieve whatever variables exist for the
device.

The definitions of PV, SV, TV, and QV are found in the user's manual for the field
device supplied by the device manufacturer. The standard format of these four
variables is |IEEE 794, afloating-point format.

You must configure 10 point records to cause the Controller to scan the modul e and
retrieve the variables. Refer to the “ Point Builder User Guide” (U3-1041) or
“Ovation Developer Studio” (NT-0060) or (WING60Q) for additional information.

Bits 8-F
In the 1O configuration tool you can set these flags on a per-channel basisto allow
HART messaging, including multivariable messaging, to flow on that channel.
You should ensure that these bits are cleared for non-HART field devices. To avoid
aHART communication error message, set each bit at “0” when connecting a non-
HART output device.
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13-10. Diagnostic LEDs

Table 13-10. HART Analog Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Illuminated when the +5V power is OK.
C (Green) Communications OK LED. Illuminated when the Controller is

communicating with the module.

E (Red) External Error LED. Illuminated upon loss of external auxiliary (field)
power, as indicated by the loss of normal transitions of the EOC (end-of -
convert) signal.

| (Red) Internal Error LED. Illuminated whenever thereis any type of error within
the module except for aloss of external auxiliary power. Possible causes are:
- The Controller sets the module's Force Error bit.
- Communications with the Controller islost.
- The ground or reference reading is out of range.
- Flash memory, EE memory or RAM diagnostic failure.

1-8 (Green) After module configuration, the bank of eight channel LEDs (LEDs 1
through 8) isused to indicate HART communication activity. WhenaHART
messageis sent, the LED for that particular channel isilluminated. When the
HART response is received correctly, the LED is extinguished. Therefore,
when al isnormal, that is, messages and responses are properly exchanged,
asingle LED blink will be observed on the modul€e’s front cap.

If aHART messageis sent and no response is received, the HART Analog
Input module exclusive-OR’s the channel LED display with hex code OxFF.
Thisresultsin al channel LEDs being illuminated except for the selected
channel. For example, if the HART Analog Input module sent a HART
message to device on channel 2, but the device was not connected to channel
2, the module would first illuminate LED 2 (all seven other channel LEDs
extinguished). The module would then extinguish LED 2 and flash the other
seven channel LEDSs. This status indicates that the module sent aHART
message on channel 2 and did not receive avalid response message after the
initial message attempt or after any of the subsequent message retries.
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Section 14. HART Analog Output
Module

14-1. Description

The Ovation HART Analog Output Module consists of an electronic module and a
personality mode. The Ovation HART Analog Output Module is designed to
interface with eight HART compliant output devices utilizing a 4-20 mA control
loop signal. A HART compliant output device will exchange digital information
with the Ovation control system in addition to the standard 4-20 mA control 1oop
signal. The digital information isimposed on the 4-20 mA signal according to the
guidelines of the HART Protocol Specification. HART uses alow-level frequency
shift-keyed sine-wave signal that is superimposed on the 4-20 mA signal. The
average value of the HART signal is zero. Therefore, the HART signal does not
interfere with the 4-20 mA control signal.

The HART Analog Output module is applicable for CE Mark certified systems.

Note

See Section 3. 1/0 Modules for environmental,
installation, wiring, and fuse information.

14-2. Module Groups

14-2.1. Electronics Module

There is one Electronics module group for the HART Analog Output Module:

® 5X00062G01 contains eight multiplexed, 4-20 mA output channels that
interface with 8 HART output devices.

14-2.2. Personality Module
There is one Personality Module group for the HART Analog Output Module:

® 5X00063G01 contains passive circuitry for each of the eight channels. Thereis
auser serviceable fuse located on the personality module. This fuses the
auxiliary power supplying the field side circuitry of the eight output channels.

Table 14-1. HART Analog Output Subsystem (14 Bit)

Range Channels Electronic Module Per sonality Module

4-20 mA 8 5X00062G01 5X00063G01

This configuration is CE Mark Certified.
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14-3. Module Block Diagrams

The Ovation HART anal og output module assembly consists of two modules inserted into an

Ovation base unit. The electronics module contains alogic printed circuit board (LHA) and afield
printed circuit board (FHO). The ssmplified block diagram for the HART analog output
electronics modules FHO board is shown below in Figure 14-1. The electronics module isused in

conjunction with a personalty module, which contains a single printed circuit board (PHAO).
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Figure 14-1. HART Analog Output Field Board Block Diagram
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14-4. Power Supply Requirements

Note

Module power specifications (main and auxiliary)
refer to the actual power drawn by the module from
the 24 VDC main power supply and from the +24
VDC auxiliary power supply and NOT from the AC
or DC mains.

The HART Analog Output Module utilizes the standard +24V Ovation main power
supply to provide the power required for the logic circuitry.

The HART Analog Output Module utilizesa+24 auxiliary power supply to provide
the power required for the field circuitry. Thisincludes al 4-20 mA loop power,
D/A conversion, and the remaining output channel components.

It is recommended that the HART Analog Output module utilize the Ovation
cabinet’sAuxiliary +24V DC power that is obtained from the standard Ovation DIN
Rail power supply auxiliary outpuit.

However, if an external auxiliary power supply is utilized by the HART Analog
Output module, the power supply noise output must meet the following
reguirements.

Table 14-2. Power Supply Noise Output

Noise All Rated Loads (500 HZ to 10 kHZ) 2.2mV RMS Max.
707
mV RMS +20 dB/dec
138
Output
Noise -40 dB/dec
and
Ripple 29
47Hz 63Hz 500 Hz 10 kHz 3.2 MHz
Frequency (in Hz)
Figure 14-2. Power Supply Output Noise Requirements
If an external supply isutilized to provide auxiliary power, see Appendix D for the
steps to be taken before connecting the external power supply to the Ovation I/O
base unit terminal block.
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In addition, all modules utilizing the auxiliary power supplies, including the HART
modules, MUST utilize shielded I/O cablesin order to suppress coupled noise and
transients into the HART modules. Thisincludes modules on the same branch
utilizing the auxiliary power, or modules on other branches utilizing the same
auxiliary power. This recommendation applies regardless of the type of power
supply chosen by the user.
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14-5. Specifications

Electronics Module (5X00062)
Personality Module (5X00063)

Table 14-3. HART Analog Output Channel Specifications

Description Value
Number of channels 8
Channel Update Rate 24 mS (Each channel is updated once every 24 mS by the
on-board microcontroller, 14 Bit resolution typ.).
Output Range 41020 mA
D/A Resolution 14 Bits
Accuracy over Temperature Range 0.25% of Span
User Loop Voltage Power for loop current is supplied through the module by

an auxiliary power supply.

Diagnostics Open loop feedback detection. 8 Pass/Fail bits are stored
in data register OxC in Hex.

Di€lectric isolation:

Channel to Channel None

Channel to logic 1000 VAC/VDC for 1 minute.

Output Loading 4-20 mA into 700 ohm load maximum (230 ochm
minimum to 600 ohm maximum).t

Output Compliance 20 mA@21.6 VDC Supply into 700 ohm load.

Operating Temperature Range 0°to60°C

Humidity (non-condensing) 0% to 95%

Module Power Main: 24 VDC

1.2 W typical, 2.5W maximum
Aux: 24 VDC (-5%,+6.25%)
6W typical, 7.2W maximum

1 per the HART Physical Layer Specification (HCF_SPEC - 54).
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14-6. HART Analog Output Terminal Block Wiring

Information

Each personality module has a simplified wiring diagram label on its side which
appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit. The diagramsfor the
HART Anaog Output Personality Modules areillustrated in Figure 14-3. The
following table lists and defines the abbreviations used in those diagrams.

Abbreviation Definition
Al-A8 Analog Output positive terminal connection (connected to the positive terminal of a
+ HART analog output device).
Al-AS8 Analog Output negative terminal connection (connected to the negative terminal of a
- HART analog output device)

SH1 - SH8 Shield terminal connection

Earth ground terminals

PSt+, PS- External Auxiliary power supply terminals

16

17

18

SH8

A8

RSV

Do not make connectionsto RSV or unlabeled terminals.

Figure 14-3. HART Analog Output Terminal Block Pin Assignments
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14-7. HART Analog Output Field Connection Wiring

Diagrams

Non-CE Mark Certified Systems

Auxiliary Power

Terminal Block
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e T PS* HART
: T
From -
' T:?E;n Lo I | Outlput
I oo : I I I I Devices
| ) 4.20mA | ﬁ | I + |
| HF[;O —— —t—t al T
| ey | : | {( I |
[ | I A- | -
| o ——e — —
| J7| ! | SHI |
| Lo 1 1
| Loy I |
| o | L |
Receive 4-20mA
| Modem [ T || | |
| : T} — A2t T
| | [ |
| | [ A2- | -
| t — —
| | I SH2 |
| | f f f
| | | | |
| 0 [ |
| | | |
| | |
| [ |
| | | |
.|

Figure 14-4. HART Analog Output Module Field Wiring (Non-CE Mark)

(2 of 8 channels depicted)
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CE Mark Certified Systems

Terminal Block

Auxiliary Power

'l

HART Analog : Supply
Output EMOD Pmod (PHAO) section + :
e S S T B - B! O
I =T A I PS+
I . Lo I PS-
[ From Lo o I
o Wod (HRL |
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Note

All field wiring must be braid-shielded and grounded at the point of entry of the cabinet

HART
Analog
Output
Devices

+

using the recommended hardware (refer to “ Cable Guidelines’ in U3-1000 or U3-1005).

Figure 14-5. HART Analog Output Module Field Wiring (CE Mark)
(2 of 8 channels depicted)
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14-8. Field Wiring Cable Requirements

Field 1/0 cable must be one or more single-twisted pair shielded or multiple-twisted
pair with overall shield. Single and multiple-pair may be combined provided that all
of the shields share acommon connection to earth ground in the Ovation cabinet.

Table 14-4. Recommended Minimum Conductor Size

CableLength Min. Conductor Size Cable Type

Below 5,000 feet (1524 m) 24 AWG (0.51 mm dia.) Single-twisted pair shielded
or multiple-twisted pair with
over-all shield.

Above 5,000 (1524 m) 20 AWG (0.81 mm dia.) Single-twisted pair shielded.

The maximum length of cable per HART network is dependent on the
characteristics of the devices connected to the network and the characteristics of the
cable to be used.

In aHART network, long cable lengths are possible when the dominant low
impedance device (the HART field device) has an input impedance of
approximately 250 ohms and the signal cable is good quality having low
capacitance (Cx) and resistance (Rx) per unit length.

Cx - Cable capacitance per unit length (feet or meters): The capacitance from one
conductor to al other conductors (including the shield if shielded). Thisvalueis
usually available from the cable manufacturer.

Rx - Cableresistance per unit length (feet or meters): Thisvalue should be available
from the cable manufacturer. Table 13-5 contains the resistance values of some
common copper wire sizes. Theresistance per unit lengthisfor asinglewire but the
length calculations and charts take into account the resistance of both wires.

Refer to field device manufacturer’s literature for more information on cabling
lengths since device impedances may vary among field devices. In addition, refer to
the HART FSK Physical Layer Specification (HCF_SPEC - 54) for additional
information.
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14-9. HART Analog Output Address Locations

14-9.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the M odule Configuration Register
and to read the Modul e Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the
Hardware Tab).

Table 14-5. HART Analog Output Register Map

Data Description - Data Description -
Reg Configuration Register (Write) Status Register (Read)
0 | Indirect Memory Index NA
1 | Indirect Memory Data Indirect Memory Data
2 | Analog Output - Channel 1 NA
3 | Anaog Output - Channel 2 NA
4 | Analog Output - Channel 3 NA
5 | Anaog Output - Channel 4 NA
6 | Analog Output - Channel 5 NA
7 | Anaog Output - Channel 6 NA
8 | Analog Output - Channel 7 NA
9 | Anaog Output - Channel 8 NA
10 | Cdibration Register (Factory use only) Calibration Register (Factory use only)
11 NA HAI Firmware Revision
12 NA Channel Error Bits
13 | Module Configuration Register Module Status Register
14 NA HART Enable (See Table 14-6)
15 | Module Electronic ID Data NA
R3-1150 (Rev 3) 14-10 2/03
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Table 14-6. HART Analog Output Configuration/Status Register
(Address 13 or D in Hex)

Data Description - Data Description -
Bit (Write) (Read)
0 Configure Module Module Configured
(1 = configured; 0 = unconfigured)
1 Force Error Internal or forced error
(1 =forced error; 0 = no forced error)
2 Communication Timeout bit O NA
3 Communication Timeout bit 1 NA
4 Communication Timeout bit 2 NA
5 Timeout Action NA
6 Reserved for Factory Test NA
(must always be set to 0)
7 Reserved for Factory Test NA
(must always be set to 0)
8 NA Hardware Error
9 Not Used Not Used
10 Not Used Not Used
11 Not Used Not Used
12 Not Used Not Used
13 Not Used Not Used
14 NA Field power failed
15 Reserved Reserved
Bit O: Configures the module (write) or indicates the configuration state of the

module (read). “1” indicatesthat the moduleis configured. Until module
is configured, addresses O through 11 will produce an attention status.

Bit 1. This bit (write “1”) forces the module into its error state causing the In-

ternal Error LED to light.

Bits2-4: These bits are used to select the Controller communications timeout pe-

riod (See Table 14-7).
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Bit 5:

Bits 6-7:

Bit 8:

Bits 9-13:

Bit 14:
Bit 15:

If thisbit is set and the Controller times out, the module will continueto
output the last value received. If the bit is cleared and the Controller
times out, the module will output zero to the DAC for each channel,
yielding O mA on the outputs after the time out period defined by bits 2-
4.

Reserved for use by the Factory Test. These bits must always be set to 0.
When set, thisindicates one or more of the following conditions are true:

- The FPGA did not program correctly upon startup.
- The EE memory checksum isincorrect.

- The PROM checksum test has failed.

- Internal memory diagnostic has failed.

Not Used.
Field power failed.

Reserved.

Table 14-7. HART Analog Output Communication Timeout Settings

Timeout Bit 2

Timeout Bit 1 Timeout Bit 0 Timeout Period

0

0 0 16 seconds

4 seconds

2 seconds

1 second

500 milliseconds

250 milliseconds

0
0
0
1
1
1

125 milliseconds

1

0
1
1
0
0
1
1

Rr|lo|lr|lo|lrRr|oO]| R

62 milliseconds

Time-outs have atolerance of +/- 35%.
16 seconds is the default after a power-up.

R3-1150 (Rev 3)
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14-9.2. Open Loop Detect Register

If one of these bitsis set, the channel readback diagnostic indicates the difference
between the desired val ue and the actual value exceedsthe accepted deadband. This
bit signifies an open loop condition.

Table 14-8. HART Analog Output Pass/Fail per Channel Register
(Address 12 or C in Hex)

Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 NA Channel 1 bad
1 NA Channel 2 bad
2 NA Channel 3 bad
3 NA Channel 4 bad
4 NA Channel 5 bad
5 NA Channel 6 bad
6 NA Channel 7 bad
7 NA Channel 8 bad
8 Not Used Not Used
9 Not Used Not Used
10 Not Used Not Used
11 Not Used Not Used
12 Not Used Not Used
13 Not Used Not Used
14 Not Used Not Used
15 Not Used Not Used
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Table 14-9. HART Analog Output Enable Register (Address 14 or E in Hex)

Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Multi-variable Enabled NA
1 Multi-variable Enabled NA
2 Multi-variable Enabled NA
3 Multi-variable Enabled NA
4 Multi-variable Enabled NA
5 Multi-variable Enabled NA
6 Multi-variable Enabled NA
7 Multi-variable Enabled NA
8 HART Enabled - Channdl 1 NA
9 HART Enabled - Channel 2 NA
10 HART Enabled - Channel 3 NA
11 HART Enabled - Channel 4 NA
12 HART Enabled - Channel 5 NA
13 HART Enabled - Channel 6 NA
14 HART Enabled - Channdl 7 NA
15 HART Enabled - Channel 8 NA
BitsO-7: Not used.
Bits 8-15: A “1” in any of these bitsindicate that aHART compliant device exists
on the corresponding channel.
Bits0-7: These hits are set to enable multivariable messaging. Refer to the 10
configuration guide for additional information.
TheHAI, HAO, and IAH modules have the ability to retrieve additional
variables from afield device. These variables are referred to as ‘ multi-
variables and are named PV (primary variable), SV (secondary vari-
able), TV (tertiary variable), and QV (quarterly variable).
If the bit is set, the module will periodically retrieve whatever variables
exist for the device.
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Bits 8-F;

The definitions of PV, SV, TV, and QV are found in the user’ s manual
for the field device supplied by the device manufacturer. The standard
format of these four variablesis |EEE 794, a floating-point format.

Y ou must configure 10 point records to cause the Controller to scan the
module and retrieve the variables. Refer to the “Point Builder User
Guide” (U3-1041) or “Ovation Developer Studio” (NT-0060) or
(WING0) for additional information.

In the IO configuration tool, you can set these flags on a per-channel ba-
sis to adlow HART messaging, including Multivariable messaging, to
flow on that channel.

Y ou should ensure that these bits are cleared for non-HART field devic-
es. To avoid aHART communication error message, set each bit at “0”
when connecting anon-HART output device.
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14-10. Diagnostic LEDs

Table 14-10. HART Analog Output LEDs

LED Description

P (Green) Power OK LED. Illuminated when the +5V power is OK.

C (Green) Communications OK LED. Illuminated when the Controller is
communicating with the module.

E (Red) External Error LED. Illuminated upon loss of external auxiliary (field)
power, as indicated by the loss of normal transitions of the EOC (end-of -
convert) signal.

| (Red) Internal Error LED. Illuminated whenever thereis any type of error within
the module except for aloss of external auxiliary power. Possible causes are:

- The Controller sets the module's Force Error bit.
- Communications with the Controller islost.
- EPROM, EE memory or RAM diagnostic failure.
1-8 (Green) After module configuration, the bank of eight channel LEDs (LEDs 1

through 8) isused to indicate HART communication activity. When aHART
messageissent, the LED for that particular channel isilluminated. When the
HART response is received correctly, the LED is extinguished. Therefore,
when all isnormal, that is, messages and responses are properly exchanged,
asingle LED blink will be observed on the modul€e’s front cap.

If aHART messageis sent and no response is received, the HART Analog
Output modul e exclusive-OR’sthe channel LED display with hex code OxFF.
Thisresultsin al channel LEDs being illuminated except for the selected
channel. For example, if the HART Analog Output module sent aHART
message to a device on channel 2, but the device was not connected to
channel 2, the module would first illuminate LED 2 (all seven other channel
L EDs extinguished). The module would then extinguish LED 2 and flash the
other seven channel LEDs. Thisstatusindicatesthat the module sent aHART
message on channel 2 and did not receive a valid response message after the
initial message attempt or after any of the subsequent message retries.

R3-1150 (Rev 3)

14-16 2/03
Emerson Process Management Proprietary Class 2C



Section 15. Link Controller (LC) Module

15-1. Description

TheLink Controller (LC) module providesthe Ovation Controller with aserial data
communicationslink to athird-party device or system. Thiscommunication isdone
viaaseria RS-232, RS-422, or RS-485 datalink. Two serial ports are provided.

This module is not described in this document. Refer to the “ Ovation Link
Contraller (LC) User Guide” (U3-1021) for information about the configuration

and operation of the Link Controller module.

The Link Controller Module is applicable for CE Mark Certified Systems.

15-2. Module Groups

15-2.1. Electronics Module

There is one Electronics module group for the Link Controller Module:

1C31166G01 provides for communication to athird-party device or system.

15-2.2. Personality Modules

There are two Personality module groups for the Link Controller Module:

1C31169G01 providesfor an RS-232 seriadl link (in CE Mark certified systems,
the application port cable must be less than 10 meters (32.8 ft)).

1C31169G02 provides for an RS-485 serial link

(also may be used to provide for an RS-422 serial link).

Table 15-1. Link Controller Subsystem?

Range Channéds Electronic Module | Personality Module
RS232 One (1) Serial Port 1C31166G01 1C31169G01
(Able to handle many points)
R$485/RS422 One (1) Serial Port 1C31166G01 1C31169G02
Four wire (Able to handle many points)

1 To use this module, the appropriate SLC algorithm must reside in the Ovation Controller. Refer to
“Ovation Algorithm Reference Manual” (R3-1100) for detailed information about the SLC algorithms.
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Section 16. Loop Interface Module

16-1. Description

The Ovation single-loop Controller isdesigned to interface to the analog and digital
I/O necessary to control a single process loop. In addition, the Ovation single-loop
Controller displays this process information and provides for manual control viaa
local operator interface station.

The Ovation single-loop interface modul e provides the following field inputs and
outputs necessary to interface to a single loop:

® Twoindividually isolated analog inputs.
® Oneisolated analog output.
® Twoindividually isolated digita inputs.

® Two isolated digital outputs (the outputs share a common ground with each
other, but are isolated from the other 1/O circuits and from the logic portion of
the module).

In addition, the single-loop interface module contains an RS-422 serial port for
communications with aloop interface module (SLIM) and an interface for
communications over the Ovation serial 1/0 bus.

The Loop Interface Module is applicable for CE Mark Certified Systems.

Note

See Section 3. 1/0 M odules for environmental,
installation, wiring, and fuse information.

16-2. Module Groups

There are two basic styles of single-loop interface modules, Normal (non-electric
drive) and Electric Drive:

® Norma (non-electric drive) Type - Thistype of module calculates the process
variable for display at the SLIM by converting analog input 1 to engineering
units. The output to the field is the analog output. This type of module may use
agroup 1, 2, or 3 Electronics module.
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Electric Drive Type - Two types of Electric Drive modes are supported. Electric
Drive module types are available with group 4 Electronics modules only. The
mode of the Electric Driveis controlled through software.

— Electric Drive Type (Mode 1)
Thistype of module cal culates the process variable from analog input 1, and
the output (Demand) is calculated by the Controller asin Normal (non-
electric drive) card styles. However, the output to the field are the two digital
outputs. The output (Demand) from the Controller is compared to the
process position (analog input 2), and raise and output pulses are generated
accordingly to control the process. Digital output 1 correspondsto raise and
digital output 2 corresponds to lower. The outputs are pulsed with the duty
cycle proportional to the speed of theraise or lower action. The raise/lower
ON/OFF times are specified in the control algorithm.

— Electric Drive Type (Mode 2)
Asin Electric Drive (Mode 1), this type of module calcul ates the process
variable from analog input 1, and its field output are two digital outputs.
However, in all operating modes except Local, a demand of zero (0) will
force ahard (non-pulsing) lower. This means that digital output 2 will be
forced active LOW and will remain LOW until the demand is not equal to
0. Local mode operation is unchanged.

16-2.1. Electronic Modules

There are four groups of Electronics modules for the Loop Interface Module:

1C31174G01 provides analog inputs 0 to +10V, and analog outputs O to +10V,
digital inputs 24/48 VDC and digital outputs 60 VDC.

1C31174G02 provides analog inputs 0 to +5V, and analog outputs 0 to +10V,
digital inputs 24/48 VDC and digital outputs 60 VDC.

1C31174G03 providesanal og inputs 4 to 20mA, and anal og outputs 4 to 20mA,
digital inputs 24/48 VDC and digital outputs 60 VDC.

1C31174G04 provides analog inputs 4 to 20mA, and no analog output
(Electric Drive), digital inputs 24/48 VDC and digital outputs 60 VDC.

R3-1150 (Rev 3)
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16-2.2. Personality Modules

There are three groups of Personality modules for the Loop Interface Module:

1C31177G01 provides voltage analog inputs and configurable remote or local

shield grounding.

1C31177G02 provides current analog inputs and locally powered, local shield

grounding.

1C31177G03 provides current analog inputs and field powered, remote shield

grounding.

Table 16-1. Loop Interface Subsystem 1

Electronic Per sonality
Range Channels Module Module
Normal (Non-electric) Drive Modules
0-10V Analog I nputs/Output 6 1C31174G01 | 1C31177G01
0-10V AI/AO - user defined Digital | nputs® 6 1C31174G21 | 1C31177G01
0-5V Analog Inputs, 0-10V Analog Output 6 1C31174G02 | 1C31177G01
0-5V Al, 0-10V AO - user defined Digital I nputs? 6 1C31174G22 | 1C31177G01
4-20mA Al/AO Locally powered analog inputs 6 1C31174G03 | 1C31177G02
4-20mA Al/AO Field powered analog inputs 6 1C31174G03 | 1C31177G03
4-20mA Al/AO - user defined Digital | nputs?
Locally powered analog inputs 6 1C31174G23 | 1C31177G02
4-20mA Al/AO - user defined Digital | nputs?
Field powered analog inputs 6 1C31174G23 | 1C31177G03

When defining points for anormal (non-electric) drive Loop Interface module, the following point types are

required for each channel:
1/10 Name
Chann€
1 Raise Runback or user-defined 2
2 Lower Runback or user-defined 2
3 User Defined
4 User Defined
5 Process Variabl e (dedicated)
6 Process Position
None Output

Type I nput Source or Terminal Block
Output Destination Connection
Input Loop Interface Module DI1
Input Loop Interface Module DI2
Output Loop Interface Module DO1
Output Loop Interface Module DO2
Input Loop Interface Module All
Input Loop Interface Module Al2
Output Loop Interface Module AO?3

Two additional channels are used at Emod Revision 5 or higher:

7 Controller Process Variable Output Analog - No Terminations
8 Controller Set Point Output Analog - No Terminations
2/03 16-3 R3-1150 (Rev 3)
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Table 16-1. Loop Interface Subsystem (Cont'd)?

Electronic Per sonality
Range Channéds Module Module

Electric Drive Modules

4-20mA Inputs;, No Output Locally powered analog inputs 4 1C31174G04 | 1C31177G02

4-20mA Inputs; No Output Field powered analog inputs 4 1C31174G04 | 1C31177G03
4-20mA I nputs; No Output - user defined Digital | nputs?

Locally powered analog inputs 4 1C31174G24 | 1C31177G02
4-20mA Inputs, No Output - user defined Digital Inputs2

Field powered analog inputs 4 1C31174G24 | 1C31177G03

When defining points for an electric drive Loop Interface module, the following point types are required
for each channel:

1o Name Type I nput Source or Terminal Block
Channel Output Destination Connection
1 Raise Runback or user-defined 2 Input Loop Interface Module DI1
2 Lower Runback or user-defined 2 Input Loop Interface Module DI2
None Output Raise Pulse (dedicated) Output Loop Interface Module DO1°3
None Output Lower Pulse (dedicated) Output Loop Interface Module D023
5 Process Variable (dedicated) Input Loop Interface Module All
6 Process Position (dedicated) Input Loop Interface Module Al2
None Output Output Output is compared to None

Process Position.
Raise/Lower pulses are
generated as applicable
Two additional channels are used at Emod Revision 5 or higher:
7 Controller Process Variable Output Anaog - No Terminations
8 Controller Set Point Output Analog - No Terminations

1 This module will control ONE process loop. To use this module, the MASTATION algorithm must
reside in the Ovation Controller. Refer to “ Ovation Algorithm Reference Manual” (R3-1100) for detailed
information about the MASTATION algorithm.

2 Raise and Lower Runback inputs can be disabled and used as user-defined input points. Configuration
instructions are included in Kit 1C31174G20.

3 This output may not appear on the termination list, but must be terminated for proper operation.

All Configurations are CE Mark Certified
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16-3. Modes of Operation

There are four modes of operation for the Loop Interface module:
® Cascade.

¢ Auto.

® Manua (also supports Timed-out Manual sub-mode).

® Loca (also supports Timed-out Local sub-mode).

Table 16-2. Operation Modes

Mode Source for Output (Demand) Source for Setpoint
Cascade Controller Controller
Auto Controller Controller or SLIM
Manual Controller or SLIM Controller or SLIM
Local t SLIM SLIM
1 When in Local mode, the Loop Interface module accepts mode change requests from the SLIM only.

16-3.1. Runbacks

For the Ovation single-loop interface modul e, the digital inputs perform the runback
function. Thedigital inputsare used aspriority raise or lower for the output. Priority
action takes precedence over any output request from the Controller or SLIM.
Runbacks may be used with either of the two module types (Normal (non-electric)
or Electric Drive).

If desired, digital inputs can be disabled as runbacks and used as user-defined
points. In order to disable digital inputs as runback functions, the module must be
configured per instructions on drawing 1C31174 (Groups 21-24).

16-4. Manual Station Control

The single-loop interface module may communicate to the Small Loop Interface
Module (SLIM) viaits RS-422 serial port. The serial port connector is located on
the personality module. Alternatively, the serial port wiring may be connected
directly at the terminal block.

A single SLIM will communicate with one loop interface module. Multiple-loop
interface modules per single SLIM are not supported. SLIMs are not required for
the loop interface module operation. (The loop interface module may be used
without aSLIM.)

2/03
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16-5. Normal and Inverse Analog Output

A wirejumper between terminals |AO and logic GND can be used to set the analog
output to Inverse Operation.

Normal (default - no wireinstalled) operation of the analog output meansthat when
the output value is 0% (as seen at the SLIM or Controller), the analog output is a
minimum (OV for groups 1 and 2, or 4mA for groups 3 and 4 modules.) When the
output value is 100%, the actual analog output is at its maximum value (+10V for
group 1, +5V for group 2, and 20mA for groups 3 and 4 modules).

Inverse (wire jumper installed) operation of the analog output means that when the
output value is 0% (as seen at the SLIM or Controller), the analog output isa
maximum (+10V for group 1, +5V for group 2, and 20mA for groups 3 and 4
modules). When the output value is 100%, the analog output is its minimum value
(QV for groups 1 and 2, or 4mA for groups 3 and 4 modules).

16-6. External Power Supplies

If the Loop Interface subsystem uses the 1C31177G02 Personality module
(configured for two 4 to 20 mA current analog inputsthat are locally powered),
the required voltage supply may be obtained from the internal auxiliary power
supply (backplane), or it may be obtained from an external power supply.

If an external voltage power supply is used, see Appendix D for the stepsto be
undertaken before connecting the external power supply to the Loop Interface
module base unit terminal block. The Loop Interface module auxiliary supply

voltagelevel (24 VDC or 48V DC) depends on the external transmitter devices
being interfaced to the Loop Interface modul€'s analog inputs.

16-7. Specifications

Electronics Module (1C31174)
Personality Module (1C31177)

The following tables provide specifications for the four 1/0O interfaces of the Loop
Interface module:

® General Specifications (Table 16-3).

® Anaog input (Table 16-4).
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® Anaog output (Table 16-5).
® Digita input (Table 16-6).
® Digita output (Table 16-7).

Table 16-3. Loop Interface General Specifications

Description Value
Module power Main: 2.7 W typical; 3.5 W maximum
Aux (when used):
Digital I nputs:
0.13W (24V) typical
0.27 W (48V) typical

Digital Outputs:

(power-dependent on loads for 2 outputs @ 100mA each)
4.8 W (24V) typica

9.6 W (48V) typical

Analog Inputs:

(2 inputs @ 20mA each)

0.96 W (24V) typical
Operating temperature range 0to 60°C (32°F to 140°F)
Storage temperature range -40°C to 85°C (-40°F to 185°F)
Humidity (non-condensing) 0to 95%
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Table 16-4. Loop Interface Analog Input Module Specifications

Description

Value

Number of analog input points

2

Input range Oto+10V (G01)
Oto+5V (G02)
410 20 mA (GO3 - G04)
Resolution 13 bits (including polarity)
Guaranteed accuracy (@25°C) +0.10% of upper range value £10pV +1/21 SB @99.7%

confidence

Temperature coefficient

+0.24% of the upper range value £24uV over 0 to 60°C.

Input impedance:
0to 10V groups
0to 5V groups, and 4 to 20mA groups

2MQ
10MQ

Sampling rate 10 samples per second under normal conditions.
8 samples per second during auto calibration.

Offset and gain temperature drift Automatic

compensation

Diagnostics Internal modul e operating faults.

Out of range detection.
Open loop/blown fuse detection for current loops.

Di€lectric isolation:
Channel to channel
Channel to logic

1000V AC/DC
1000 V AC/DC

Normal maode rejection

60 dB at 50 Hz + 1/2% or 60 Hz + 1/2%
30 dB (typical) at 50 Hz + 5% or 60 Hz + 5%

Common mode rejection

120 dB at DC; power line frequency and its harmonics + 1/
2% without line frequency tracking.

100 dB (typical) for nominal line frequency + 5% and
harmonics without line frequency tracking.
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Table 16-5. Loop Interface Analog Output Module Specifications

Description

Value

Number of points

1
Analog output is not present for Group 4 (electric drive) modules.

Maximum update time

2 mSec

Output range

0-10 V@ minimum 1 kQ load impedance (10mA maximum |oad)
(G01 - G0O2)

4 - 20 mA @ maximum 750 Q load impedance (0 Q minimum)
(G03)

Resolution

12 bits

Guaranteed accuracy (@25°C £ 1°C)

+0.10%o0f span

Temperature coefficient

0to 10V groups: 30 ppm/°C
4 to 20mA groups: 45 ppm/°C

User loop voltage

Power for current loop output is supplied by module.

Diagnostics

Internal module operating faults
Overcurrent
Undercurrent

Dielectric isolation:
Channel ground to channel ground
Channel ground to logic ground

Maximum £ 1000 V AC/DC
Maximum £ 1000 V AC/DC

Output loading

0-10 V@ minimum 1 kQ load impedance (10mA maximum |oad)
4 - 20 mA @ maximum 750 Q load impedance (0 Q minimum)
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Table 16-6. Loop Interface Digital Input Module Specifications

Description Value

Number of points Two digital inputs dedicated as runback inputs. If runbacks are not
desired, shorting wires should be placed across the inputs (+1 to
-1 and +2 to -2) to eliminate possible false turn on from noise.

Input range 24V or 48V typ 18-60VDC

Propagation delay of contact change of state | 1.9 mSec minimum; 35.0 mSec maximum

Cable length (quality is 50pF/ft or better) 1000 feet maximum

Diagnostics Internal module operating faults
Auxiliary power supply blown fuse detection (enabled/disabled)
Runback error (both raise and lower active)

Dielectric isolation:

Channel ground to channel ground Maximum 1000V AC/DC
Channel ground to logic ground Maximum 1000V AC/DC
External (auxiliary) power supply If desired, the digital input auxiliary supply voltage may be the

same voltage as that used for the digital outputs. Thisvoltageis
provided as an output between terminals Vf+ and V-. This fused
voltage (Vf+) ismonitored as an additional digital input. Input
characteristics are identical to the other two digital inputs.
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Table 16-7. Loop Interface Digital Output Module Specifications

Description Value
Number of points 2
Output voltage
Off voltage (maximum) 5VDC minimum, 60 VDC maximum (auxiliary power
On voltage (maximum) supply)

1.0 vDC @ 500mA

Output current

Off current (maximum) 25uA @ TA=25°C, VDS=60 VDC
250pA @ TA=60°C, VDS=60 VDC
On current for individual output (maximum) 500 mA
On current for two outputs combined (maximum) 880 mA limited by fuse rating
External (auxiliary) supply voltage Voltage = 5 VDC minimum, 60 VDC maximum

Thereturn line and auxiliary power supply voltageis
common to both points but is galvanically isolated from
logic ground. This auxiliary supply voltage originates
from the terminal block (on inputsV+and V-) and is
fused on the personality module.

The fused voltage is distributed back out to the terminal
blocks as +1, +2 for the digital outputs and Vf+ for the
digital inputs. Each digital output isdiode clampedtothis
fused auxiliary supply voltage to prevent damage from
inductive load surges.

The fused auxiliary supply voltage is monitored as an
additional digital input. Input characteristicsareidentical
tothe digital inputs.

Diagnostics Internal module operation faults
Auxiliary supply blown fuse detection (enabled/
disabled)

M aximum propagation time 14.5 mSec for Rload=500Q

Thistimeis comprised of the microprocessor firmware
digital output update rate, which is once per loop, or
approximately every 12 ms, plus the delay time for the
output, which is 2.5 ms max at Rload = 500 Q.

Dielectric isolation:
Channel ground to logic ground Maximum +1000V AC/DC
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16-8. Loop Interface Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit.

The diagrams for the loop interface Personality modules areillustrated in
Figure 16-1. The following table lists and defines the abbreviations used in those

diagrams.
Section Abbreviation Definition
LIM/SLIM T SH 2 Shield terminal connection
Refer to Section ! Logic ground
23forinformation ATT Attention
on the use of the
SLIM module. RX + Receive data
TX £ Transmit data
DIGITAL V+ Voltage source terminal connection
OUTPUT " ) ; .
+1,+£2 Positive or negative terminal connection

SH1,SH22 | Shield termina connection

ANALOG +1 Positive or negative terminal connection
ouTPUT 3

SH12 Shield terminal connection

| Earth ground terminals

IAO When connected to logic ground ( | ), resultsin an inverse
analog output operation (described in Section 16-5).
DIGITAL +1,£2 Positive or negative terminal connection
INPUTS 4 , ,
V- Fused voltage source terminal ground connection
Vi+ Fused voltage source terminal connection
ANALOG +1,+2 Positive or negative terminal connection
INPUTS?® > : , :
SH1, SH2 Shield terminal connection
P1+, P2+ Positive terminal connection for current loop power
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Section Abbreviation
PS+ PS =+ Auxiliary power supply terminals
Earth GND | Earth ground terminals
RSV RSV Reserved. No connections alowed on these terminals.

1 No connections to terminals are required when using a SLIM cable (5A26166) connected to a Loop
Interface Personality module in non-CE Mark certified systems. In CE Mark systems, SLIM cable
5A 26429 MUST be used and grounded at the entry point of the cabinet using the recommended
hardware (refer to “ Cable Guidelines’ in U3-1000 for FDDI and U 3-1005 for Fast Ethernet).

2 Non-CE Mark certified systems only.

3 For Group 3 current Loop I nterface modules, analog output M UST be connected for proper operation,

or an analog output error will be reported.

41f digital inputs as runbacks are not desired (but are enabled), a shorting wire M UST be placed across
inputs (+1 to -1 and +2 to -2) to eliminate false turn on from noise.

5 For Group 3 and 4 current Loop Interface modules, analog inputs MUST be connected for proper

operation, or an analog input error will be reported.
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Notes

1. Do not use unmarked terminal block locations or |ocations marked RSV.
2. Shield terminals (SH) are not connected in CE Mark systems.
3. The analog output is not present on Electric Drive modules.

Voltage Analog Inputs and Analog Outputs: (1C31177G01)
DIGITAL ANALOG DIGITAL ANALOG
LIM/SLIM OUTPUT OUTPUT INPUTS INPUTS
A| SH * ATT| V+ | +1 | +2 | +1 |RSV|Vf+| +1 | Vf+| +2 | +1 [SH1| +2 [SH2|PS+|PS-
B|RX+|TX+|RSV| V- | -1 | -2 |RSV| -1 [RSV|RSV RSV{RSV| -1 |RSV| -2 [PS+
C|RX-| TX- * SH1[SH2|SH1| L | V- | -1 | Vv-| -2 B
Locally Powered Current Loop Analog Inputs and Outputs: (1C31177G02)
DIGITAL ANALOG DIGITAL ANALOG
LIM/SLIM OUTPUT OUTPUT INPUTS INPUTS
A| SH * ATT| V+ | +1 | +2 |RSV| +1 | Vf+ | +1 [ Vi+ | +2 [P1+|SH1|P2+|SH2|PS+|PS-
B|RX+|TX+|RSV| V- | -1 | -2 |RSV| -1 [RSV|RSV RSV| +1 |RSV| +2 |RSV|PS+
C|RX- | TX- * SH1|SH2|SH1| L | V- | -1 | V- | -2 S
Field-Powered Current Loop Analog Inputs and Outputs: (1C31177G03)
DIGITAL ANALOG DIGITAL ANALOG
LIM/SLIM OUTPUT OUTPUT INPUTSs INPUTSs
A| SH * ATT| V+ | +1 | +2 |RSV| +1 |Vi+ | +1 |Vi+ | +2 | +1 [SH1| +2 [SH2|PS+|PS-
B|RX+|TX+|RSV| V- | -1 | -2 |[RSV| -1 [RSV|RSV RSV|RSV| -1 |RSV| -2 |PS+
C|RX-| TX- SH1|SH2|SH1| L | V- | -1 | V- | -2 |

v

Figure 16-1. Terminal Block Connections for the Loop Interface Personality Modules
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16-9. Loop Interface Field Connection Wiring Diagrams

Non-CE Mark Certified Systems

Terminal Block

Al section Pmod Emod
______ DL E I |
| [ [ |
| — — AIN+1 |
+ | +1 [ I : : :
: N M
- 1|
] -1 ! ! : : AIN-1 |
. i SH1 i i Jumpers | % | :
Local Grounding I | L2 installed | | I
| | T3 for Ioc_al | | |
| | grounding | | |
[ [ |
[ [ |
i [ [ |
! T T AN
+ +2 T T Wy AWy | | |
A M
|
- | -2 T I AIN-2 I
| SH2 + + Jumpers I I |
1 I : : 1 O O removed | : :
— Field Grounding I Lo T3 lolo oy |
| | | T grounding | | |
e B R N P I I |

* The default is for local grounding with the jumpers installed. See Figure 16-3 for Pmod
configuration for field grounding.

Figure 16-2. Voltage Analog Input Field Connections (Non-CE Mark)
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] 1 [
1 [
[ ]
D [ ]
1 F [
T 4 F i O
1 F
[ ]

S e

DD 00 —
Haa

Both jumpers Both jumpers
removed for installed for
field local grounding
grounding (Default setting)

Note

Circuit board must be removed from Personality module housing to access jumpers.
See Section 3-7 for directions.

Figure 16-3. Jumper Settings for Voltage Analog Input Personality Module
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Aux
PS =

Terminal Block (PLIL) (FLI)

Al section Pmod Emod
—————— I ettt mh e AN Rt
| PS+ T I I
I L Lo |
| PS- 1 Lo '
I (. . I :

use
; e L R
+ I I I
I I I
- +1 — 4+ AIN+1 :
:SH1 : : ~ :E : : |
: ! L |
I I T AIN-T
I (. I I
I I ] I :
I I use o

+ P2 L L Lo !
I+ (L I I
I o (I I
- L +2 L L1 AIN+2 |
| |1 Il '
T SH2 T L 2 Il !
I L | L |
| Lo T AN-2
I [ I I
e e e e e e - e - e — J

Figure 16-4. Locally Powered Current Analog Input Field Connections (Non-CE Mark)
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Terminal Block

Al section Pmod (PLIF) Emod (FLI)
r————-- 0 r/|/—-=- R D
Field Power | | | |
Supply | Rsv —1—t —t AIN+1 |
Fuse |
B | +1 [ 1 |
= T 1 [ |
| [ b3 I
+ L4 L~ L AN-1
. . . |

1 + SH1 1 T | |
|

e | (| (|
I Il J— I :
| [ [ I
| [ [ I

. | [ [
Field Power | | | | | |
Supply | Rsv —T— e —t AIN+2 :
- +2 : : J\_f‘o"g\ : : I
|l ST 0| :
+ L -2 | : | : AIN-2 |

| |

= [ P J§ P |
| [ T3 [ I
| | 1| |
| [ [ I

Figure 16-5. Field Powered Current Analog Input Field Connections (Non-CE Mark)
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Terminal Block

l__ELngq 1 Pmod AO section
r———">""7>">"~>">""7™7"7 O o r-/-"-- 1
: [ [ I
[ I I
| (| ) AOV+ (| |
| AOHT — T 1 | +
: : : 1 Taoe | | I
T™ | | -
I I [
| AO-1 —— o+ 1
| ([ 2 | | Voltage Output
I T— D SH1 I
| I ﬂ I |
I b l—1— FEarth Gnd |
I I [ I
[ R I J L_—_____ |
= Terminal Block
~Emod - _____Pmod ____ _AQsection
: [ I I
[ I I
| 1| . AOV+ | |
| AO+H! —— J_ i’f T |
[ P I
: [ T < T T +1 | +
[ I I
| AO-1 ——+— o+ | _
I ! ! 3 SHLD ! !
I T T L) L) SH1
| [ ‘é, [ | Current Output
: : : : : Earth Gnd :
[ R I J L_—_____ |

* Connect meter between AOV+ and AOI+ (A7 and A8) to measure current without disconnecting loop.

Figure 16-6. Analog Output Field Connections (Non-CE Mark)
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Terminal Block

DI section Pmod Emod
r——=—=-- a1 rF-/——~""7"7""7"7""7™"7™"7™"= | F—==—7 i
| DI [ [ I
| [ [ |
L
| Vi I : : '
| 1 = —1— VIN '
+1 | | l | | :
Field | [ [
Colnetact | -1 ; ; — ; ; RTN1 :
L. L1 T w ] :
| | | | |
| I y I :
| — kad [
R e ]
+2 —t I !
Field | o - o :
Contact G 2 i i 1 i i RTNZ |
T
L Vis- L1 |
B L1 Lo :
: - B
| i i Vis+ 1 Fuse :
| [ I I Mon
| 11 W Il !
. mVr l Fod Lo '
Auxiliary Supply Input I | == L | |
(same as for Digital Outputs) Lv- L1 vis 11 Supply :
| [ =~ I | gnd
If auxiliary supply is the re I s SR N :
local auxiliary supply, i

connect PS+, PS-to V+, V- =

Figure 16-7. Digital Inputs (local auxiliary supply) Field Connections (Non-CE Mark)
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Terminal Block

Disecton  _____Pmod_____ _Emod_
' . Lo !
| [ [ |
Field : Vi+ : : : : !
Contact I 1 = —r— VIN |
Auxiliary I I | +1 ! [ :
Wetting Fuse L | RN 1 RTNT |
Supply | I L R :
v L1 vis L1 !
| [ (L |
| P vise Lo |
Field | Vi+ | | - Lo I
Contact | [ T i T T VIN |
i | | | +2 +— I '
Auxiliary Fuse 11 I | | |
Wetting | -2 —t RTN2 —+— RTN2 |
Supply [ Lo = I |
Iy - s - '
' [ Lo !
| L | | |
| — [
I L Vit |_|__ Fuse :
| [ | Mon
| Vit I I Fuse | | :
| [ [
External or Auxiliary | 1 e . 2 9 o |
supply not monitored I v- - . [ S:gplyl
or fused on the LLI. : : : T : : g
| i U — — | R i N U . p—— - | PP —— I

Figure 16-8. Digital Inputs (field auxiliary supply) Field Connections (Non-CE Mark)
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Terminal Block
Emod (FLI) I_PLngd_(f’LIV, PLIL, PLIF) DO section

=== i I et I
I (. Vies I
I [ 1
I I ZFK I
: o DO1-1__1 Dot L1
E% 1 1
I
|d ! ! DO1SHLD ! !
S t t t t ¥
: (. (. I
(. (. I
| | | e t t t
I (. = [ I
: o] PO2- | ZF D02 I I
| | | | |
I
] ] || |
[ s I I |
I (. (. I
: Il L1 I
I | I
' Fuse | —t— vt |
: Mon_1 | L1 i, |
I I I
| | | Vis+ W+ | | |
! I s 1Vt | uxiliary Supply
| Rtn : : r\r\r\ws_ T~ : : v : _ Input
I (L = | I
I I I I

I T PR |: ______ T 4 If auxiliary supply is the
local auxiliary supply,

connect PS+, PS-to V+, V-

Figure 16-9. Digital Outputs (local auxiliary supply) Field Connections (Non-CE Mark)

R3-1150 (Rev 3) 16-22 2/03
Emerson Process Management Proprietary Class 2C



Loop Interface Module

-

Emod (FLI)

Vis+

)

Terminal Block

DO section

A

Fuse

Fuse

supply not monitored
or fused on LLI.

|
|
|
|
|
|
|
|
|
|
|
[
|
|
: External Auxiliary
|
|
|
|
|
|
|
|
|
]
|
|

1 r
! [ ||
! [ 1
! [ [
l p DO1-1 | DO1- [ A
: JE’E | |
|G = ! ! DO1SHLD ! ! SHA1
: [ [

[ [
[ I T Yo —t— +2
! po2.! | z% [
I D S T DO2- | 5
:J 1 I -
E ﬂ;‘ ! ! DO2SHLD ! ! SH2
: [ [

[ [
! [ L1
[ Lo T
| Fuse I I " — vr
| Mon | | ] l Rsv
: I I

| | ) Vfs+ VW+ | |
| ISl
[ Rtn | | Th T L1 .
! I ,-'1< I
' I I

______ - | S S ———

Figure 16-10. Digital Outputs (field auxiliary supply) Field Connections (Non-CE Mark)

2/03

16-23

Emerson Process Management Proprietary Class 2C

R3-1150 (Rev 3)




Loop Interface Module

CE Mark Certified Systems

Terminal Block

Al section Pmod (PLIV) Emod (FLI)
r————-= B I I - - -7 /"= |
| [ [ |
| Rsv } } ] } } AIN+1 |
| | A (I |

+ T+ T W A I I
| [ T~ [ |
- | (| [ 1 |
i -1 T : : AIN-1 |
HA1 —t |
SEE NOTE 1 == | S - sumpers | % | !
- [ 1 x3 DD mstalled | [
Local Grounding : : Q;L,?g,ig: : :
[ [ |
[ [ |
[ [ |
' Rev —1 1 L L AIN+2 |
I I I AAA AAA ] I I I
+ +2 1 1 YVv— \AAJ | | |
[ = [ |
- —— L |
: SH2 — I [
— Jumpers
—= Fi 4G d'— : : : ;=<: O||O remc?ved: : :
fod ie rounding 3 for remote
| : : O Ogrounding: : :
L J - ___ I R T I

* The default is for local grounding with the jumpers installed. See Figure 16-3 for Pmod
configuration for field grounding.
Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 16-11. Voltage Analog Input Field Connections (CE Mark)
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Terminal Block
Al section Pmod (PL”_) Emod (FLl)
—————— 9 r———————"—r—1 r—————1
| PS+ T I I
I L L |
R ! |
| by D - 1 I
+ L1 R rh—e I
|+ I I I
I [ [ I
- +1 — —— AIN+1 |
: SH1 - : : :

rl ~ =

SEENOTE1 — : : : : : :
I [ AN
I L L |
[ T — 1 !
+ P2 ] ] J'\—W— | | |
I+ | I I
I [ [ I
- L +2 - L aiN+2 :
| SH2 - . - I '
= L LTT
| Lo —T— AIN-2
I I I I
e e e e e e - [ - e e e e J

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 16-12. Locally Powered Current Analog Input Field Connections (CE Mark)
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Terminal Block

Al section Pmod (PLIF) Emod (FLI}
] r———"--- A r———"" | r———"""
Field Power | | | | | |
Supply | Rsv —1—t = —t AIN+1 :
I +1 I I use I I I
= T 1 1| |
: I : T | : |
+ ; 1 1

| S:H I ! ’ : : AN :
e ! H |
=  SEENOTE1 | o 1 L !
[ Il Il :
| [ | |

! | [ [
Field Power | I | I | |
Supply | Rev —T— — —+— AIN+2 :

- L1 [
+2 e A1 i
| | T | | I
* -2 —— A2 |
— | SH2 T T I | :
= [ I J§ I |
I P =3 P |
| [ [ |
L L L |

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 16-13. Field Powered Current Analog Input Field Connections (CE Mark)
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Terminal Block

E_nlo_de_L_I? Pmod (PLIV) AQ section
| r————- —== == rr————-- |
I I N I I
I L L I
_ AOV+
T O T
: I T A o
I I [
| AO-1 —+— A1 -1 |
| T T 3 I I
' — SE—f——  SH1 | =
| Lo ;:ﬂ Lo |
: 1 l—1— EarthGnd | Voltage
I I |
e —— d L 4 L 4
= Terminal Block
EmodiFL_I? Pmod (PLIL or PLIF) AQ section
=== F————~———===-— i I e |
| | _I—I— Rsv
I I
AO+1 : : ® i AOVH : : Rsv
~
B
I I
AO-1 +— L0 —t— -1
: ! I S ! ! SH1 [
I ;:ﬂ I |
: : : : Earth Gnd :
| O L | Curre
Notes

SEE NOTE 1

Output

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

2. Connect meter between AOV+ and AOI+ (A7 and A8) to measure current without
disconnecting loop.

Figure 16-14. Analog Output Field Connections (CE Mark)
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Terminal Block

Disection  Pmod (PLIV, PLIL, PLIF) ~Emod (FLI)
| DI Lo I :
| : : [ I
PV I o L :
| RV =T l —r— VIN |
L+ } } | |
Field I Il Il '
Contact -1 —t RN —+— RTN1T |
SEE NOTE 1= ! b = b l
Loy | Vs [ I
| (L [ I
: ! ! Vis+ : : |
| i+ L1 DI2 [ I
| 2 Rsv | T g : : VIN :
+ _'_'_I
- |
Field [ [
Contact = -2 — - —+— RTN2 :
C v. I g N - |
[ o1 Lo |
| [ [ I
| DO+1 } } | | |
| Rev 11 Vis+ | 1 Fuse |
: T e
V+ |
Auxiliary Supply Input (#) : : : LFuselll : : I
(same as for Digital Outputs) Loy. L vis 1 1 Supply |
: L L
If auxiliary supply is the ——————— - m——gm———————— - e ——— I

internal auxiliary supply, =
connect PS+, PS-to V+, V-

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 16-15. Digital Inputs (local auxiliary supply) Field Connections (CE Mark)
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Terminal Block

DI section Pmod (PLIV, PLIL, PLIF) Emod (FL_I)
______ Fr——=""=-""""""""""""1 /"
I o I !
| [ [ I
o ——} R
Contact I Rsv —T—T 2l —r— VIN |
| +1 | 1o :
| [ [
1 — RTN1 1+ RTN1 |
I 1 L 1o :
External (VA (- Vis- [ I
Auxiliary SEE NOTE 1 == | T 1 [ |
Supp|y : ! ! Vis+ : : |
Vi L o L [
Field , Rev —— —— VIN |
Contact +2 _|__|_I 1o :
-2 —t _— L RTN2 |
I o T I !
Iy — vie — !
External ! 00s2 ——1 P |
Auxil | [ [
uxiliary — | DO+1 —f—t} ] |
Supply I S vist || Fuse :
External : : : vwe Fuse : : Mon
auxiliary supply | v+ T A, 1o |
not monitored or | [ T 1 Suool :
fused on LLI. I v- - Vis. - upply
| [ = I | gnd
L 4! 4L
Note B

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 16-16. Digital Inputs (field auxiliary supply) Field Connections (CE Mark)
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Terminal Block
Emod (FLI) I_ngcl(l_DLIV, PLIL, PLIF) I_DO section

| q
(I o o I

I I = —T— *1 T
I I ZFR I I
: p DO1-1 | Dot- [ I I
e | | :
: = : : DO1SHLD : : SHA1 :
I I » I I
: [ = — +2 1

o = I I
P e ZF —— 2 !
'QEZE I I I
| - } } DO2SHLD ' 1 SH2 N
: (I (I I

[ [ I
I I L I
[ Fuse || 1 |
I use | F—t— v I
: Mon_1| | L1 e I

(L (L I
| | | Vis+ VW4 | | Ve |
: I Fues 1 I uxiliarySupply
| Ritn : : /\r\r\vfs -~ : : : _ Input
' 1 = oV I N .
I I I I If auxiliary supply is the

Lo - d lm———— |: —————— -4 L————— - internal auxiliary supply,
— connect PS+, PS- to V+, V-

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 16-17. Digital Outputs (local auxiliary supply) Field Connections (CE Mark)
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Terminal Block

Emod (FL)_ Pmod (PLIV, PLIL, PLIF) DO section
. 17 P
I I T 1 I
ool | BT :
D - DO1-

| J 1 1 -1 T LOAD \
ls I I I
| S ! ! DO1SHLD ! 1 SH1 |
: [ [ I

[ " [ |
! Lo = —T— +2 [

[ T~ [ |
| DO2-| | %S i || I
: J 3 T 2 — T 2 T
I > % : : DOZSHLD : : SH2 : External auxiliary
I | | | | | supply not monitored
| 1 1o | or fused on LLI.
I [ [ I
[ Lo 1 |
[ Fuse | e e [
| Mon_1_ 1| [ |
| Lo L ] I

s+ VW+
! o ~T T |
| Rin : : r\r\r;fs_ S : : v :
T
I g T T -
= —L_ SEE NOTE 1
Note =

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 16-18. Digital Outputs (field auxiliary supply) Field Connections (CE Mark)
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16-10. SLIM Serial Port Connector

The Personality module SLIM connector is used to connect the Loop Interface
module to a SLIM module (refer to Section 23).

Table 16-8. SLIM Connector (J1 RS-485) Pin Assignments

Pin Number Signal Name (Function) Signal Direction

1 SP-COMMON NA

2 RX - (Receive Data) Input

3 Shd (Cable Shield) NA

4 RX+ (Receive Data) Input

5 SLIM-ATT/(SLIM Cable Connector Attached) 1 Input

6 TX+ (Transmit Data) Output

7 No connection NA

8 TX- (Transmit Data) Output

9 SP-COMMON NA

Front View of J1 Connector (Female DB 9)

1 SLIM cable 5A26166 is used to connect the SLIM to the Loop I nterface Personality module
in non-CE Mark systems. In CE Mark certified systems, SLIM cable 5A26429 must be used
and grounded at the entry point of the cabinet (use recommended hardware described in
“Cable Guidelines’ in U3-1000 and U3-1005).
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16-11. Loop Interface Address Locations

16-11.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the
Hardware Tab).

Table 16-9. Loop Interface Configuration/Status Register (Address 13 or D in Hex)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)
0 Configure Module Module is configured
(1=configure) (1=configured; O=unconfigured)
1 Force Error Internal or Forced Error
(1=error; 0=no error) (1=error; O=no error)
2-4 Communications Timeout Setting Communications Timeout Setting
000 =16 sec 000 =16 sec
001 =4 sec 001 =4 sec
010=2sec 010=2sec
011=1sec 011=1sec
100 =500 ms 100 = 500 ms
101 =250 ms 101 =250 ms
110 =125 ms 110 =125 ms
111 =62.5ms 111 =62.5ms
5 For non-Electric Drive modules: For non-Electric Drive modules:
1 = Digital outputs hold state on 1=Digital Outputshold their state on Controller
Controller timeout timeout
0 = Digital outputs shut off on 0 = Digital Outputs are shut off on Controller
Controller timeout. timeout.
6 Not used 1=LIM connector not attached
7 Not used 1=LIM communications error
8 Not used 1 = Inverse Analog Output operation
9 Not used 1 = Digital inputs as runbacks disabled;
0 = Digital inputs as runbacks enabled
10 Not used 1 = Electric module (Beck) Drive
11 Not used 1 = EEPROM program enabled
12 Not used Not used
13 1 = Enable blown fuse detection for 1 = Blown fuse detection for Digital Inputs
digital input enabled.
14 1 =50 Hz system, 0 = 60 Hz system 1 =50 Hz system, 0 = 60 Hz system
15 Not used 1= One of the bitsin register C is set
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16-11.2. Secondary Configuration and Status Register

Word address 14 (E in Hex) serves the purpose of the Secondary Configuration/

Status Register.
Table 16-10. Secondary Configuration/Status Register (Address 14 or E in Hex)
Bit Data Description Data Description
Configuration Register (Write) Status Register (Read)
0 For Electric Drive Modules: For Electric Drive Modules:
1= Mode 2 Electric Drive 1= Mode 2 Electric Drive
0= Norma (Mode 1) Electric Drive 0= Norma (Mode 1) Electric Drive
1 For Electric Drive Modules: For Electric Drive Modules:
1 = Digital output pulses start withthe ON | 1 = Digital output pulses start with the ON
time. time.
0=Digital Output pulsesstart withthe OFF | 0= Digital Output pul sesstart with the OFF
time. time.
2 Enable blown fuse detection for digital Blown Fuse detection for Digital Outputsis
outputs enabled.
3-15 Not used 0

16-11.3. Point Quality Register

Word address 12 (C in Hex) serves the purpose of reporting the point quality.
Table 16-11. Point Quality Register (Address 12 or C in Hex)

Bit Write Definition Read Definition
0 Not used 1=Analog Input 1 auto calibration reasonability check failed.
1 Not used 1=Anaog Input 1 over-range, blown fuse or open loop
2 Not used 1=Anaog Input 1 auto calibration reasonability check failed.
3 Not used 1= Analog Input 1 over-range, blown fuse or open loop
4 Not used 1= Anaog Input auxiliary supply blown fuse monitored and
detected
5 Not used 1= Anaog Output over current
6 Not used 1 = Analog Output undercurrent
7 Not used 1 = Runback error (both raise and lower runbacks are active)
8-15 Not used Interna (Initialization) Error Codes
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16-12. Diagnostic LEDs

Table 16-12. Loop Interface Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller iscommunicating with the
module.
| (Red) Internal Error LED. Lit whenever there is any type of error with the module.
Possible causes are:
- 1/O bus communi cations watchdog timeout.
- Forced error issued by the Controller.
- Initiaization error (SRAM error, invalid group, and so forth).
- Microcontroller watchdog timer timeout or module reset.
1 AO (Red) Anaog Output Error. Lit whenever thereis an over current or undercurrent
condition on the analog output section (Group 3and 4 only).
2Al11, Anaog Input Error. Lit whenever thereis an input error. Possible causes are:
3 Al2 (Red) - Input voltage over-range for 10 seconds.
- Broken current loop input/blown fuse for module configured as
current input.
- Offset calibration voltage out of range for five consecutive
calibrations (40 seconds).
4 Fuse (Red) Blown Fuse Error. Lit if the auxiliary supply voltage for either the
digital inputs or digital outputsis not present and blown fuse detectionis
enabled for either the digital outputs or the digital inputs.
5SLIM (Red) SLIM Communication Error. Lit if thereisa SLIM serial port communica-
tions error.
6 DO1 (Green) Digital Output Status. Lit when digital output 1 isactive.
7 DO2 (Green) Digital Output Status. Lit when digital output 2 is active.
8 DI1 (Green) Digital Input Status. Lit when digital input 1 is active.
9 DI2 (Green) Digital Input Status. Lit when digital input 2 is active.
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Section 17. Pulse Accumulator Module

17-1. Description

The Pulse Accumulator Module accumulate pulses for two input channels and
provides the information to the Controller. There are three possible configurations:

® Counting pulses over adefined period of time allows the modul e to measure the
speed of the input pulses (frequency).

® Counting pulses until instructed to stop counting either by the Ovation
Controller or by an external field control input.

® Measuring the time duration of a pulse.

The Pulse Accumulator Module is applicable for CE Mark Certified Systems.

17-2. Module Groups

17-2.1. Electronics Modules

There are two groups of Electronics modules for the Pulse Accumulator Module:

® 1C31147G01 provides for pulse accumulation at one of three possible pulse
input levels:

— 24/48V (CT+ and CT- inputs). May be referenced to either negative or
positive field signal power supply common. Applicable for CE Mark.

— 12V medium speed (MC+ and HM- inputs). Not applicable for CE Mark.
— 5V medium speed (HC+ and HM-). Not applicable for CE Mark.

® 1C31147G02 provides for pulse accumulation at 5V high speed (HC+ and
HM-). Not applicable for CE Mark certified systems.
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17-2.2. Personality Modules

There are three groups of Personality modules for the Pulse Accumulator Module:

1C31150G01 accepts 24/48 V count and control inputs from dry contacts or

from open-collector transistor drivers. The input signals are low-true and are
referenced to the branch internal auxiliary power supply return (common

negative).

1C31150G02 accepts 24/48 V count and control inputs from dry contacts. The

input signals are high-true and are referenced to the branch internal auxiliary
power supply positive rail (common positive).

1C31150G03 provides dedicated 24/48 VV count and control field input power

for just this Pulse Accumulator Electronics module. The field input power is
obtained from an external DC power supply that is connected to two base unit
terminal block terminals (DSA and DSB).

Table 17-1. Pulse Accumulator Subsystem?

COUNT Control (ENABL E and SNAPSHOT) Electronic Per sonality
Input Level Input Level Channéds Module Module

24/48 V 24/48 V Medium Speed
Medium Local field pwr. common neg. 2 1C31147G01 | 1C31150G01
Speed Local field pwr. common pos. 2 1C31147G01 | 1C31150G02
Ext. field pwr. common pos. or neg. 2 1C31147G01 | 1C31150G03

512V 24/48 V Medium Speed
Medium Local field pwr. common neg. 2 1C31147G01 | 1C31150G01
Speed Local field pwr. common pos. 2 1C31147G01 | 1C31150G02
Ext. field pwr. common pos. or neg 2 1C31147G01 | 1C31150G03

5V High 24/48 V Medium Speed
Speed Local field pwr. common neg. 2 1C31147G02 | 1C31150G01
Local field pwr. common pos. 2 1C31147G02 | 1C31150G02
Ext. field pwr. common pos. or neg 2 1C31147G02 | 1C31150G03

1To usethis module, the algorithm RPACNT or RPAWIDTH must reside in the Ovation Controller. Refer
to “Ovation Algorithm Reference Manual” (R3-1100) for detailed information about the RPACNT and

RPAWIDTH agorithms.
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17-3. Specifications

Electronics Module (1C31147)
Personality Module (1C31150)

Table 17-2. Pulse Accumulator Specifications

Description

Value

Number of channels

2

Field input voltage range

Field count: +5V (high speed)
+5/12V (medium speed)
+ 24/48V

Field controls. +24/48V

24/48 V field input power 2

Common positive (1C31150G02)
Common negative (1C31150G01)
Dedicated (user-defined) contact power (1C31150G03)

Configurable functions

Count pulses
Measure pulse width
M easure period

M easure speed

Counter output

15 bit count (bits 14 - 0)
Bit 15 (MSB) is an update bit indicating new data available
Counter overflow status

Field inputs External count input (leading or trailing edge) OR
Selectable internal timebase: 100 Khz, 10 Khz, 1 Khz
See Table 17-3 for more information.

Input filter +5V High Speed Count: 1 uSec. to 5 pSec.

+5/12V Medium Speed Count: 16 pSec. to 38 uSec.
+24/48V Count:150 pSec to 450 pSec
+24/48V Controls: 150 pSec to 450 uSec

Contact debounce
(24/48 V field inputs)

Configurable:
Minimum: 1.4 mSec
Maximum: 2.0 mSec

Dielectric isolation:

Channel to channel 1000V AC/DC
Channel to logic 1000V AC/DC
Operating temperature range 0to 60°C (32°F to 140°F)
Storage temperature range -40°C to 85°C (-40°F to 185°F)
Humidity (non-condensing) 0to 95%
2/03 17-3 R3-1150 (Rev 3)
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Table 17-2. Pulse Accumulator Specifications

Description

Value

Module power from logic supply

0.17 W (24V) typical
0.35 W (48V) typical

Main: 1.6 W typical: 2.0 W maximum
Aux: When used, both count inputs = 50% duty cycle

L All field inputs must be in a shielded cable. 2 Open loop/blown fuse detection for 24/48V power.

Table 17-3. Field Input Pulse Accumulator Specifications

On Time Off Time Count
Count Inputs MSeC. min. msec. min. | Rate max. Description
Count Outputs
(MC+/HM-) 12V 0.03 0.03 20 kHz medium speed without de-bounce
(HC+/HM-) 5V circuit enabled (1C31147G01)
(MC+HM-) 12V 25 25 200 Hz medium speed with de-bounce circuit
(HC+/HM-) 5V enabled (1C31147G01)
(HC+/HM-) 5V 0.007 0.007 70 kHz high speed without de-bounce circuit
enabled (1C31147G02)
(HC+/HM-) 5V 25 25 200 Hz high speed with de-bounce circuit
enabled (1C31147G02)
(CT+/CT-) 24V/ 1 1 500 Hz without de-bounce circuit enabled
48V (1C31147G01)
(CT+/CT-) 24V/ 25 25 200 Hz with de-bounce circuit enabled
48V (1C31147G01)
Contral Inputs
24V 148V 1 1 500 Hz without de-bounce circuit enabled
24V /48V 25 25 200 Hz with de-bounce circuit enabled
R3-1150 (Rev 3) 17-4 2/03
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17-3.1. Input Signal Levels

Table 17-4. 5/12 Volt Medium Speed COUNT Input Signals

Voltage |Vin OFF Vin ON lin Off lin ON
Vmax. | Vmin. | Vnom. | Vmax. | mamax. | mamin. | manom. | maMax
SV input |0.8 3.9 -- 5.0 15 12.0 -- 21.0
12V Input | 0.8 9.75 -- 125 15 12.0 -- 21.0

The 5V medium speed COUNT input impedance istypically 250 ohms. Thisisa
two leaded input signal.

Table 17-5. 5 Volt High Speed COUNT Input Signals

Vin OFF Vin ON lin Off lin ON
V max. V min. V nom. V max. ma max. mA min. mA nom. mA Max
0.8 3.9 -- 5.0 3.0 25.0 -- 42.0

The 5V high speed COUNT input impedance is typically 125 ohms. Thisis atwo-
leaded input signal

Table 17-6. 24/48 Volt Medium Speed COUNT Input Signals

OFF Input Off Input

Input Level ON Input Volts Volts ON Input mA mA

min. max. max. min. max. max.
Control Signals
24\VDC 18 60 9 20 51 0.6
48VDC 18 60 9 2.0 51 0.6
Count Signals
24\VDC 18 60 9 3.0 1.7 0.9
48VDC 18 60 9 3.0 7.7 0.9

Thissignal level applies to the control inputs and to the 24/48 Volt COUNT input
depending upon the group and the wiring.

Thisinput will accept either a24V or 48V input. The Electronics M odul e can accept
apositive or anegativefield signal common. The Personality Module determinesif
the field signal common is positive or negative.

2/03 17-5 R3-1150 (Rev 3)
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17-4. Pulse Accumulator Terminal Block Wiring
Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit.

Note

Do not use unmarked terminal block locations.

The diagrams for the Pulse Accumulator Personality modules are illustrated in
Figure 17-1. The following table lists and defines the diagram abbreviations.

Abbreviation Definition
CTX 24/48V count terminal connection using external power
CTY 24/48V count terminal connection using external power
CT+ 24/48V positive count terminal connection
CT- 24/48V negative count terminal connection
DSA Dedicated external supply
DSB Dedicated external supply
| Earth ground terminal
ENX 24/48V external enable connection using external power
ENY 24/48V external enable connection using external power
EN+ 24/48V positive external enable connection
EN- 24/48V negative external enable connection
HC+ +5V high/medium speed count connection
HM- 5/12V high/medium speed count reference
MC+ +12V medium speed count connection
PS+, PS- Auxiliary power supply terminals
RSV Reserved terminal. No connections allowed on these terminals, except when
specified for terminals C4 or C12.
SSX 24/48V snapshot connection using external power
SSY 24/48V snapshot connection using external power
SS+ 24/48V positive snapshot connection
SS 24/48V negative snapshot connection

R3-1150 (Rev 3)
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Note

Do not use unmarked terminal block locations.

If DSB = (+), then X =(+); Y = ()
If DSB = (-), then X =(-); Y = (+)

Dedicated External Power: (1C31150G03)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A|HC+|MC+ CTX[ENX|[SSX HC+|MC+ CTX|ENX|[SSX DSA|PS+| PS-
B |HM- CTY|[ENY|SSY HM- CTY|[ENY|SSY DSB|PS+
C|RSV|RSV RSV|RSV|RSV RSV|RSV RSV|RSV|RSV RSV| L | L

Channel 1 Channel 2

Common Positive: (1C31150G02)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A |HC+|MC+ CT+|EN+|SS+ HC+|MC+ CT+|EN+|SS+ PS+|PS-
B |HM- CT- | EN- | SS- HM- CT- | EN- | SS- PS+
C|RSV|RSV RSV|RSV|RSV RSV|RSV RSV|RSV|RSV RSV|_L | L

Channel 1 Channel 2

Common Negative: (1C31150G01)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A|HC+|MC+ CT- | EN- | SS- HC+|MC+ CT- | EN- | SS- PS+| PS-
B |HM- CT+|EN+|SS+ HM- CT+|EN+|SS+ PS+
C|RSV|RSV RSV|RSV|RSV RSV|RSV RSV|RSV|RSV RSV| L | L

Channel 1 Channel 2

Figure 17-1. Terminal Block Connections for the Pulse Accumulator Personality Module

2/03 17-7 R3-1150 (Rev 3)
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Diagrams

17-5. Pulse Accumulator Field Connection Wiring

Non-CE Mark Certified Systems

IF THE TRANSMITTER
DOES NOT INCLUDE AN
INTERNAL POWER
SUPPLY BYPASS
CAPACITOR, AN
EXTERNAL CAPACITOR
SHOULD BE ADDED
ACROSS THE
TRANSMITTER'S POWER
SUPPLY TERMINALS
+5V

+ EXTERNAL
POWER
- SUPPLY

+5VDC
SIGNAL CABLE - TWISTED WIRE PAIR WITH SHIELD
., LENGTH -

HC+

OUTPUT/
P

GND

COUNT PULSE
TRANSMITTER WITH
SINGLE ENDED LINE
DRIVER:

WIRE OUTPUT/ TO HM-
WIRE +5V TO HC+

IF THE TRANSMITTER

DOES NOT INCLUDE AN

INTERNAL POWER

SUPPLY BYPASS

CAPACITOR, AN

EXTERNAL CAPACITOR

SHOULD BE ADDED

ACROSS THE

TRANSMITTER'S POWER

SUPPLY TERMINALS

+5V
L]

ouTPUT
L
> OUTPUT/
[ e |

COUNT PULSE
TRANSMITTER WITH
DIFFERENTIAL LINE
DRIVER:

WIRE OUTPUT/ TO HM-
WIRE +5V TO HC+

4

+ EXTERNAL
POWER
- SUPPLY

+5VDC
SIGNAL CABLE - TWISTED WIRE PAIR WITH SHIELD
LENGTH

HC+

4

Figure 17-2. 5V Count Field Connections -

(Non-CE Mark)

R3-1150 (Rev 3)

17-8
Emerson Process Management Proprietary Class 2C

2/03



Pulse Accumulator Module

BASE UNIT
TERMINAL BLOCK ~ PMOD - 1C31150G01 EMOD - 1C31147G01
CT+
2\ -
T
1
| I
COUNT/ =
EN+
g
T
1
1+
ENABLE/

I

SNAPSHOT/ \
COMMON i

FIELD OPEN-COLLECTOR
TRANSISTOR DRIVERS

SS+
f1
SS-

4 14
c17
.
£1

FUSEDPWR

(NOTE: DRY CONTACTS MAY
BE SUBSTITUTED FOR THE
OPEN-COLLECTOR
TRANSISTOR DRIVERS

BRANCH

AUXILIARY:
POWER

FUSEDCMN  (24v OR

48V)
24V/48V FIELD CONNECTIONS - NEGATIVE COMMON

Figure 17-3. 24V/48V Field Connections - Common Negative
(Non-CE Mark)
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BASE UNIT
TERMINAL BLOCK PMOD - 1C31150G02 EMOD - 1C31147G01

CT-

AY I

i
-

EN-

:

e o
EN

— |

ENABLE

T
)

02 rﬁ% 0g
> -
-

SNAPSHOT \

[[|——

FUSEDCMN

BRANCH
AUXILIARY
POWER
(24V OR
48V)

24V/48V FIELD CONNECTIONS - POSITIVE COMMON

FUSEDPWR

Figure 17-4. 24Vv/48V Field Connections - Common Positive
(Non-CE Mark)
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BASE UNIT
TERMINAL BLOCK PMOD - 1C31150G01 EMOD - 1C31147G01
(+24V/48V) CT+ Channel One or Two
3 1
1
O
©ov) RSV
+24V or +48V Active Pulse Output Source =
Connection to Ovation PA module Channel
One or Channel Two Count Input using a EN+
Group One Emod (1C31147G01) and a
Group One Common Negative Pmod O
(1C31150G01) EN-
00—
1) Wire +24V or +48V Active Pulse Output
terminal to PA module CT+ terminal (B4 for
Channel 1 or B12 for Channel 2). =
2) Wire Active Pulse output return
terminal (0V) to PA module RSV
terminal (C4 for Channel 1 or C12 for SS+
Channel 2). o
3) PA module CT- terminal (A4 for l
Channel 1 or A12 for Channel 2) is SS-
not connected. O
4) EN and SS inputs are not used in c17
this count input configuration — -
) l 7
The branch +24V Auxiliary power =
supply is not used to supply power to
the PA module's count input circuit FUSED COMMON
for this count input configuration.
N FUSED POWER
+24 V y
Branch e
Aux. e
Power

Blown Field Input
Power Supply Fuse
Detect Circuit

Figure 17-5. 24Vv/48V Active Pulse Source Count Connections - Common Negative Pmod

(Non-CE Mark)
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BASE UNIT
TERMINAL BLOCK PMOD - 1C31150G02 EMOD - 1C31147G01
L R R T NN .
(+24V148V) . CT-y ' Channel One or Two

0 ' —W X
' ore 1l ;
. I '—‘. . .
L : > :
. g . .
+24V or +48V Active Pulse Output Source ' ' = ' ¥ .

. . .
Connection to Ovation PA module . . . \ :
Channel One or Channel Two Count . . . \ .
Input using a Group One Emod ¢« EN-* T .
(1C31147G01) and a Group Two (X . . M- .
Common Positive Pmod (1C31150G02) . . . .
« EN+, . .

« O .
1) Wire +24V or +48V Active Pulse Output . B . N )
terminal to PA module CT- terminal (B4 for . . . b
Channel 1 or B12 for Channel 2). . . = . b
2) Wire Active Pulse output return . . ¥ :
terminal (0V) to PA module RSV . . . \\ .
terminal (C4 for Channel 1 or C12 for N . o .
Channel 2). . SS-, . .
3) PA module CT+ terminal (A4 for 0 ’ My .
Channel 1 or A12 for Channel 2) is . . J_ ' N

SS+

not connected ‘o= . .
4) EN and SS inputs are not used in . ‘ ' .
this count input configuration * C17¢ . .
g S E = . .
. . . .
The branch +24V Auxiliary power . . . .
supply is not used to supply power to . ' = ! .
the PA module's count input circuit . . .
for this count input configuration. . : ' FUSED COMMON .

. T
Lo . '
' b + - ! .
. . , FUSED POWER .
. . . .
P 24V . ¥ .
. . Branch . W,
. . Aux . " :

. . Power "

Blown Field Input
Power Supply Fuse
Detect Circuit

Figure 17-6. 24V/48V Active Pulse Source Count Connections - Common Positive Pmod
(Non-CE Mark)
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PMOD - 1C31150G01,

BASE UNIT
TERMINAL BLOCK 021180602 or
1€31150G03 EMOD - 1C31147G01
*External +12VDC or HC+
+5VDC Power supply —t ; l + Channel One or .
. X . Channel Two '
Conr_\ecled to HM- [+ . o~ . .
terminal T~ | . .
““““ [ L :
J: I : : :
or . MC+ .
* Connect the Power Supply "+" terminal to | . AR AN .
the PA module's MC+ terminal (A2 for O : A A :
Channel 1 or A10 for Channel 2) if the : .
AAAAAAAA Power Supply output voltage = +12VDC . . T N N
Connected to power 7 Connect the Power Supply"'+" terminal to . . : :: 1; i 4 :
supply return the PA module's HC+ terminal (A1 for : . A . S > N
Channel 1 or A9 for Channel 2) if the . . = ! N
Power Supply output voltage = +5VDC. HM-
s M
The pulse source may - _L
have an open-collector . - .
transistor type output o X .
or a dry contact output

PA Module +5V or +12V Medium Speed Count Input
Connection - Low Side Switch Pulse Source

Figure 17-7. +5V/+12V Medium Speed Count Connections - Low Side Switch Pulse Source
(Non-CE Mark)

PMOD - 1C31150G01,

BASE UNIT
TERMINAL BLOCK 1?31311?25‘%3‘”

HC+ EMOD - 1C31147G01
P o te e = e e moccococococecnaaa -
l—,ﬂ n Channel One or d
' . ‘' Channel Two .
@Z | .. = - :
. . ' '
|+ ' '
= .
Pulse Source = Active ! ! . .
Pulse Output (5V or Connect the pulse source to the PA | ‘MC+' . .
12V pulse amplitude) module's MC+ terminal (A2 for Channel 1 —_ T M- M- .
or A10 for Channel 2) if the pulse amplitude ! ' . .
=+12VDC. Connect the pulse source to ' ' ~ N N
the PA module's HC+ terminal (A1 for ' ' N & P N
Channel 1 or A9 for Channel 2) if the pulse ' ' N :: :: r 4 N
amplitude = +5VDC. Connect the pulse ' ' = N i \ N
source return to the PA module's HM- IHM». N \ N
terminal (B1 for Channel 1 or B for o . '
Channel 2) ' ol , B .
.o S '
. . ' '
. N . .
' = ‘' .
C17, ' '
- ' '
el J_ . .
' ' . .
PA Module +5V or +12V Medium Speed Count Input o = . .
Connection - Active Pulse Source o ' '
' '

.

---------- L T T L

Figure 17-8. +5V/+12V Medium Speed Count Connections - Active Pulse Source
(Non-CE Mark)
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CE Mark Certified Systems

BASE UNIT
TERMINAL BLOCK ~ PMOD - 1C31150G01 EMOD - 1C31147G01
CT+
0
-+ . 1
COUNT/ I
ENABLE/ I
SNAPSHOT/ c17 I
O =
COMMON
FIELD OPEN-COLLECTOR
TRANSISTOR DRIVERS :
FUSEDPWR
(NOTE: DRY CONTACTS MAY
BE SUBSTITUTED FOR THE
OPEN-COLLECTOR
TRANSISTOR DRIVERS BRANCH
AUXILIARY
POWER
FUSEDCMN  (24v OR
48V)

24V/48V FIELD CONNECTIONS - NEGATIVE COMMON

= See Note 1

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 or U3-1005).

Figure 17-9. 24Vv/48V Field Connections - Common Negative
(CE Mark)
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BASE UNIT
TERMINAL BLOCK PMOD - 1C31150G02 EMOD - 1C31147G01

CT-

. u
—{—

COUNT

I

EN
L :
T EN

ENABLE

T
)

Ss+
——1

SNAPSHOT r c17

I

a
\H——

FUSEDCMN

BRANCH
AUXILIARY
POWER
(24V OR
48V)

24V/48V FIELD CONNECTIONS - | posITIVE COMMON

FUSEDPWR

= See Note 1

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 or U3-1005).

Figure 17-10. 24V/48V Field Connections - Common Positive
(CE Mark)
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BASE UNIT
TERMINAL BLOCK PMOD - 1C31150G01 EMOD - 1C31147G01
L

(+24V/48V)

\V

ov)

+24V or +48V Active Pulse Output Source

Connection to Ovation PA module
Channel One or Channel Two Count
Input using a Group One Emod
(1C31147G01) and a Group One
Common Negative Pmod (1C31150G01)

1) Wire +24V or +48V Active Pulse Output
terminal to PA module CT+ terminal (B4 for
Channel 1 or B12 for Channel 2).

2) Wire Active Pulse output return

terminal (0V) to PA module RSV

terminal (C4 for Channel 1 or C12 for

Channel 2).

3) PA module CT- terminal (A4 for

Channel 1 or A12 for Channel 2) is See Note 1
not connected. =
4) EN and SS inputs are not used in
this count input configuration

The branch +24V Auxiliary power
supply is not used to supply power to
the PA module's count input circuit
for this count input configuration.

FUSED COMMON

-+

FUSED POWER
+24V ) 4
Branch .
Aux. 4
Note . . Power e . :

Blown Field Input
1. All field wiring must be braid-shielded and grounded at the P°g§;$‘p§'rycjt‘se
entry point of the cabinet using the recommended hardware

(refer to "Cable Guidelines" in U3-1000 or U3-1005).

Figure 17-11. 24V/48V Active Pulse Source Count Connections - Common Negative Pmod
(CE Mark)

R3-1150 (Rev 3) 17-16 2/03
Emerson Process Management Proprietary Class 2C



Pulse Accumulator Module

(+24V/48V)

BASE UNIT

¢,

EMOD - 1C31147G01

ov)

+24V or +48V Active Pulse Output Source

Connection to Ovation PA module
Channel One or Channel Two Count
Input using a Group One Emod
(1C31147G01) and a Group Two
Common Positive Pmod (1C31150G02)

1) Wire +24V or +48V Active Pulse Output
terminal to PA module CT- terminal (B4 for
Channel 1 or B12 for Channel 2).

2) Wire Active Pulse output return
terminal (0V) to PA module RSV

terminal (C4 for Channel 1 or C12 for
Channel 2).

3) PA module CT+ terminal (A4 for
Channel 1 or A12 for Channel 2) is

not connected.

4) EN and SS inputs are not used in

this count input configuration

See Note 1

The branch +24V Auxiliary power
supply is not used to supply power to

the PA module's count input circuit
for this count input configuration.

FUSED COMMON

Note

1. All field wiring must be braid-shielded and grounded at the
entry point of the cabinet using the recommended hardware
(refer to "Cable Guidelines" in U3-1000 or U3-1005).

FUSED POWER

Blown Field Input
Power Supply Fuse
Detect Circuit

Figure 17-12. 24Vv/48V Active Pulse Source Count Connections - Common Positive Pmod

(CE Mark)
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17-6. Pulse Accumulator Address Locations

17-6.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Module Status Register. Bits 2 through 15 are for Channel 1. The
status register can be read by using the Point Information window at an Operator
Station (see the Bit Pattern Field on the Hardware Tab).

Table 17-7. Channel 1 Pulse Accumulator Configuration/Status Register
(Address 13 or D in Hex)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)
0 | Configure Module Module Configured
1 = configure. 1 = configured.
0 = unconfigure, disables both pulse counters. 0 = not configured, both pulse counters are
disabled.
1 | Forced Internal Error Forced Internal Error
1 =force an attention status to be read by the Ovation 1 =forced error set by the Ovation Controller.
Controller when it accesses registers with offset addresses | 0= no forced error.
lessthan 12 (C Hex)
0 =no forced error)
2 | Enable pulse counter Enable pulse counter configuration bit status.
1 = enable pulse counter.
3 | Reset on Snapshot Reset on Snapshot configuration bit status.
1 = reset pulse counter if a counter snapshot occurs.
0 = do not reset pulse counter if a counter snapshot occurs.
4 | Compare and Snapshot Compare and Snapshot configuration bit
1 =if the Compare register contents match the pulse status.
counter contents, snapshot the pulse counter contents.
5 | De-bounce count input De-bounce count input configuration bit status.
1 = Enable the external COUNT input de-bounce circuit.
0 = Bypass the external COUNT input de-bounce circuit.
6 | Not Used Blown Fuse
(1 = Blown Personality module field input
power supply fuse.
7 | Resetonread Reset on read configuration bit status.
1 = Reset the pulse counter upon a Controller read of the
Channel 1 Count register.
0 = Do not reset the pulse counter upon a Controller read
of the Channel 1 Count register.
8 | Increment count upon trailing edge of pulse Increment count upon trailing edge of

1=Increment the pul se counter upon thetrailing edge
of the external input COUNT pulse.

0 = Increment the pul se counter upon the leading
edge of the external input COUNT pulse.

pulse configuration bit status.

R3-1150 (Rev 3)
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Table 17-7. Channel 1 Pulse Accumulator Configuration/Status Register
(Address 13 or D in Hex) (Cont'd)

Bit

Data Description -
Configuration Register (Write)

Data Description -
Status Register (Read)

Snapshot on trailing edge of external signal

1 = Snapshot the pulse counter contents upon the
trailing edge of the external SNAPSHOT input.

0 = Snapshot the pulse counter contents upon the
leading edge of the external SNAPSHOT input.

Snapshot on trailing edge of external
signal configuration bit status.

10

ENABLE for counter OFF input

1 = The assertion of the external ENABLE input
disables the pulse counter.

0 = The assertion of the external ENABLE input
enables the pul se counter.

ENABLE for counter OFF input
configuration bit status.

11

Disable de-bounce on ENABLE and SNAPSHOT
inputs.

1 = Bypass the external ENABLE and SNAPSHOT
inputs de-bounce circuits.

0 = Enable the external ENABLE and SNAPSHOT
inputs de-bounce circuits.

Disable de-bounce on ENABLE and
SNAPSHOT inputs configuration bit
status.

timebase.

10 = Pulse counter input is the 10 Khz internal
timebase.

11 = Pulse counter input is the 100 Khz internal
timebase.

Count Select Bits.

12 | Not Used 1=Theexterna ENABLE inputis
asserted
0 = The external ENABLE input is not
asserted.

13 | Not Used Not Used.

14 | 00 = Pulse counter input is the external COUNT

- | input.
15 | 01 = Pulse counter input isthe 1 Khz internal

Count Select Bit configuration bits status.

Bit O: When Bit 0 = 1, the Pulse Accumulator module is configured and all
modul e registers can be written to and read from. When Bit 0 = 0, Pulse
Accumulator module registers that are assigned offset addresses below
12 (Cin Hex) cannot be written to or read from, and both pul se counters

are reset.

Bit 1: This bit, when set to “1”, forces an internal error. This will generate an
“attention status” reply for any Ovation Controller access of a module
register with an offset address less than 12 (C in Hex). The logic card's
ERROR signal isthelogical OR of the Internal Error and External Error

(Blown Fuse) status signals.

2/03
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17-6.2. Secondary Configuration and Status Register

Word address 14 (E in Hex) provides Channel 2 configuration and status.

Table 17-8. Channel 2 Pulse Accumulator Configuration/Status Register
(Address 14 or E in Hex)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)
0 | NotUsed Not Used
1 Not Used Not Used
2 | Enable pulse counter Enable pulse counter configuration bit
1 = enable pulse counter. status.
3 | Reset on Snapshot Reset on Snapshot configuration bit status.
1 =reset pulse counter if acounter snapshot occurs.
0=do not reset pulse counter if acounter snapshot
OCCUrS.
4 | Compare and Snapshot Compare and Snapshot configuration bit
1 = if the Compare register contents match the status.
pulse counter contents, snapshot the pulse counter
contents.
5 | De-bounce count input De-bounce count input configuration bit
1 = Enable the external COUNT input de-bounce | status.
circuit.
0 = Bypass the external COUNT input de-bounce
circuit.
6 | Not Used Blown Fuse
1 = Blown Personality module field input
power supply fuse.
7 | Reset onread Reset on read configuration bit status.
1 = Reset the pulse counter upon a Controller read
of the Channel 1 Count register.
0 = Do not reset the pulse counter upon a
Controller read of the Channel 1 Count register.
8 | Increment count upon trailing edge of pulse Increment count upon trailing edge of pulse
1 = Increment the pulse counter upon thetrailing | configuration bit status.
edge of the external input COUNT pulse.
0 = Increment the pulse counter upon the leading
edge of the external input COUNT pulse.
9 | Snapshot on trailing edge of external signal Snapshot on trailing edge of external signal

1 = Snapshot the pulse counter contents upon the
trailing edge of the external SNAPSHOT input.
0 = Snapshot the pulse counter contents upon the
leading edge of the external SNAPSHOT input.

configuration bit status.
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Table 17-8. Channel 2 Pulse Accumulator Configuration/Status Register
(Address 14 or E in Hex) (Cont'd)

Data Description -

Data Description -

Bit Configuration Register (Write) Status Register (Read)

10 | ENABLE for counter OFF input ENABLE for counter OFF input
1 = The assertion of the external ENABLE input | configuration bit status.
disables the pulse counter.

0 = The assertion of the external ENABLE input
enabl es the pulse counter.

11 | Disable de-bounce on ENABLE and SNAPSHOT | Disable de-bounce on ENABLE and
inputs SNAPSHOT inputs configuration bit status.
1=Bypasstheexternal ENABLE and SNAPSHOT
inputs de-bounce circuits.
0= Enabletheexternal ENABLE and SNAPSHOT
inputs de-bounce circuits.

12 | Not Used 1=Theexternal ENABLE input is

asserted.
0 = The external ENABLE input is not
asserted.

13 | Not Used Not Used

15- | 00 = Pulse counter input isthe external COUNT

14 | input.

01 = Pulse counter input isthe 1 Khz interna
timebase.
10 = Pulse counter input is the 10 Khz internal Count Select Bit configuration bits status
timebase.
11 = Pulse counter input is the 100 Khz internal
timebase.
Count Select Bits.
2/03 17-21 R3-1150 (Rev 3)
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17-7. Diagnostic LEDs

Table 17-9. Pulse Accumulator LEDs

LED Description

P (Green) Power OK LED. Lit when the +5V power is OK.

C (Green) Communications OK LED. Lit when the Controller is communicating with the Pulse
Accumulator module.

E (Red) External Fault LED.! Lit when the field supply fuse is blown. (Bit 6) of the Status
Register is set (see Table 17-7 or Table 17-8).

| (Red) Internal Fault LED.! Lit whenever the Force Error bit (Bit 1) of the Configuration
Register (see Table 17-7) is set or when atimeout of the watchdog timer occurs when
the Controller stops communicating with the module.

CH1-CH2 Lit when the Channel external ENABLE input is active.

(Green)

1 Thelogical OR of the Internal Fault LED and External Fault LED indication isinput to the 1O Slave
Controller as an ERROR flag. This forces an attention status.
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Section 18. Relay Output Module

18-1. Description

An Ovation Relay Output module consists of an Electronics module, a base
assembly, and relays. The Relay Output module provides a means to switch high
AC and DC voltages at high currentsto field devices. There are two versions of the
Relay Output base assembly which contain either 12 or 16 relays within each base.
The 12 Relay Output base assembly providesthe additional advantage of being able
to switch larger DC voltages at high currents.

Each Relay Output base assembly incorporates an integral Relay Output
Electronics module to interface between the relays and the Ovation 1/0 Controller.
The Relay Output Electronics module provides configurable communication
timeout periods and LEDs to indicate the status of each outpui.

The Relay Output moduleis applicable for CE Mark certified systems.

18-2. Module Groups

18-2.1. Electronic Module

There is one Electronics module group for the Relay Output module:

® 1C31219G01 provides an interface between the Ovation Controller and the
mechanical relays that are used to switch high AC and DC voltages at high
currents. This module plugs into the Relay Output base assembly.

Note

The Relay Output base assembly does not
incorporate a Personality module.

18-2.2. Relay Output Base Assemblies

There are two different styles of Relay Output base assemblies:

® 1C31223G01 is configured with 16 Form C (G2R style) relays which switch
high AC and DC voltages at high currents. Each relay contains one Form C
contact arrangement which is brought to terminal blocks for user connections.

18-1 R3-1150 (Rev 3)
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1C31222G01 is configured at the project level with either 12 Form C (KUEP
style) or 12 Form X (KUEP style) relayswhich switch high AC and DC voltages
at high currents.

In the case of the Form C relay, only one of the contact pairswithintherelay is
availableat theterminal blocksfor user connection. The KUEP stylerelay bases
(1C31222G01) have the advantage of being able to switch larger DC voltages
at higher currents than the G2R style relay bases (1C31223G01).

Table 18-1. Relay Output Module Subsystem

Description Channels Electronic Module Base Unit 1
KUEP Relay Panel (Form C) 12 1C31219G01 1C31222G01
KUEP Relay Panel (Form X) 12 1C31219G01 1C31222G01
G2R Relay Panel 16 1C31219G01 1C31223G01

1 Relay Outputs do not use standard Ovation 1/0 bases. Use the listed base units for Relay Output
applications. Also note that the Relay Output module does not use a Personality module.

All Configurations are CE Mark certified

Relay Contact Ratings must be adhered to when utilizing the Relay Output Module
Assemblies. The application must include external current limiting protection for
the Relay Output Module Assemblies.

18-2.3. Relay Output Panel Kits

There are four different styles of Relay Output panel kits:

5A26457G01 contains a Relay Output Electronics module arelay output base
assembly, and 16 Form C relays (G2R style).

5A26458G01 contains a Relay Output Electronics module, arelay output base
assembly, and 12 Form C relays (KUEP style).

5A26458G02 contains a Relay Output Electronics module, arelay output base
assembly, and 12 Form X relays (KUEP style).

5A26458G03 contains a Relay Output Electronics module, and arelay output
base assembly. Thisis a project specific base assembly in which the project
determines the mix of the Form C and Form X relays on a panel. The KUEP
Form C relay is4960A71H16 and the KUEP Form X relay is 4960A71HO05.

R3-1150 (Rev 3)
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Caution

When using the Relay Output base, the power
distribution panel should be equipped with a
jumper Module 5A26471G01 that connectsthe
returnsfor the auxiliary power supply and main
power supply.

In applicationswhere all radial power terminal
block connectorson the power distribution are

required for cabling, Cable 5A26472Gxx should
be employed that incorporatesthe jumper into

the cable assembly.

Caution

Thejumper module or cable mentioned above,
tiesauxiliary power returntoearth ground locally
via cabinet grounding. Therefore, to avoid
potential ground loops, do not ground auxiliary
power to any other point.

Auxiliary power isbussed (via PCB traces) to all
basesin any given branch. Relay Output bases
must beinstalled only on I/O branchescontaining
+25V typical Aux power (before auctioneering
diode drop within Ovation auxiliary power

supply).

Do NOT install Relay Output modules/bases on
the same branch with Ovation baseswith
different voltage wired as Aux power (for
example, DI modulesusing 125V AC).

18-3. External Power Supplies

It is recommended that the Relay Output base assembly obtain relay coil voltage
from theinternal Ovation auxiliary power supplies. These suppliesdistribute power
through the Controller backplane and ROP panel to base assemblies. Use of external
power suppliesfor relay coil power isNOT recommended.
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18-4. Specifications

Electronics Module (1C31219G01) (Table 18-2)
Base Assembly (1C31223G01, G2R Style) (Table 18-3)
Base Assembly (1C31222G01, KUEP Style) (Table 18-4)

Table 18-2. Relay Output Electronics Module Specifications (1C31219G01)

Description

Value

Number of channels

16

Blown fuse detection *
Operating voltage range

18V < auxiliary supply voltage < 25.5V

Module power

Main: 1.88 W typical, 2.5 W maximum
Auxiliary: 0.3 W typical, 0.35 W maximum

Operating temperature range

0o 60°C (32°F to 140°F)

Storage temperature range

-40°C t0 85°C (-40°F to 185°F)

Humidity (non-condensing)

0to 95%

1 You can configure the module to enable/disable the blown fuse detection function.

Table 18-3. Relay Output Base Assembly Specifications (1C31223G01, G2R Style)

Description

Value

Number of relays

16

Relay Type

G2R electromechanical style with 1 Form C contact style

Relay contact ratings

10 amps @250 VAC, PF=1
10 amps @30 VDC

M aximum propagation time

Operate time: 15 mSec, bounce approximately = 3 mSec
Release time: 10 mSec, bounce approximately = 8 mSec

Dielectric isolation:
Relay contactsto logic

2300V AC/DC

Relay base power

Auxiliary power: 9.1 W typical, 11.68 W maximum

Auxiliary power supply *

25V typica (before output auctioneering diode drop within
Ovation auxiliary power supply) 25.5V maximum@60°C

Operating temperature range 2

010 60°C (32°F to 140°F)

Storage temperature range

-40 to 70°C (-40°F to 158°F)

Humidity (non-condensing)

35-85%

1 Use of the internal Ovation auxiliary power supply is recommended for relay output modules.
2 See additional application derating information contained in Table 18-5.
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Table 18-4. Relay Output Base Assembly Specifications (1C31222G01, KUEP Style)

Description

Value

Number of channels

12

Relay Type

KUEP electromechanical style:
5A26458G01 Kit - 1 Form C contact type
5A26458G02 Kit - 1 Form X contact type
5A26458G03 Kit - Project specific

Relay contact ratings

Form C relays:
10 amps @240 VAC, PF=0.8
3 amps @150 VDC

Form X relays:
10 amps @240 VAC, PF=0.8
10 amps @150 VDC

Typical propagation time

Operate time: 15 mSec, excluding bounce
Release time: 10 mSec, excluding bounce

Dielectric isolation:
Relay contactsto logic

2200V AC/DC

Relay base power

Auxiliary power:

23.45W typical, 30.1 W maximum (5A26458G01 Kit
- Form C relays)

15.9 W typical, 20.41 W maximum (5A26458G02 Kit
- Form X relays)

Augxiliary power supply *

25V typical (before output auctioneering diode drop
within Ovation auxiliary power supply)

25.5V maximum @42°C (108°F) (Form C relays)
25.5V maximum @60°C (140°F) (Form X relays)

Operating temperature range 2

010 45°C (32°F to 113°F) (5A26458G01 Kit - Form C
relays)
0to 60°C (32°F to 140°F) (5A26458G02 Kit - Form X
relays)

Storage temperature range

KUEP X: -40 to 70°C (-40°F to 158°F)
KUEP C: -40 to 50°C (-40°F to 122°F)

1 Use of theinternal Ovation auxiliary power supply is recommended for Relay Output modules.
2 See additional application derating information contained in Table 18-5.
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18-5. Relay Output Terminal Block Wiring Information

Each relay base assembly employs terminal blocks which are permanently marked
with appropriate relay contact designations at each position. The terminal block
marking indicates how field wiring is connected to each terminal block positionin
the respective relay base assemblies.

The terminal block markings for the G2R style relay output base assembly are
illustrated in Figure 18-1. The terminal block markings for the KUEP style Relay
Output base assemblies areillustrated in Figure 18-2. The following table listsand
defines the abbreviations used in those diagrams. The Relay Output Modules are
depicted in Figure 18-3 and Figure 18-4.

Abbreviation Definition
NC 1 Normally Closed contact connection
NO Normally Open contact connection
C Common contact connection

1 Do NOT use the NC terminal position when using the KUEP style base assembly with a Form X style
relay inserted. The terminal position should remain unconnected.

N|N[ ~[T N|N| ~|T N|N|~|T N|N[ ~[T N|N| ~|T N|N| ~|T N|N[~|T N|N[ ~[T
C(B C(B Clp C(B C(B C(B ClB C(B
clo ™|} clo|~|3 clol |2 clol |5 clo|™|3 clol 1%, clol 1%, clol |5
N|N| ~|T N|N| ~|T N|IN|~|T N|N| ~|T N|N| ~|T N|N|~|T NIN|~|T N|N| ~|T
ClB ClB ClB ClB ClB ClB ClB ClB
clo| ™5 clo| ™% clo|~Ig clo|™|g clo| ™%, clo| -3, clo| ™%, clo| ™%

Figure 18-1. Terminal Block Connections for the G2R Relay Output Base Assembly

NIN| ~TININ] ~|T IN|N] ~| T IN[N AT NN AT ININ] AT ININ] <] T NIN] [T INEN] AT NN AT ININ] AT I N|N] &[T

ClB Cle ClB ClB Cl ClB Cle ClB Cle ClB ClB Cl

olci™IZlorel ™15 1o/cl -5 1o1¢| "I5 [o[<] |2 |°fc] ~la 1o|c| ~18 [o|c| |5 (o<l ~Is [°f<| k5 °lc| "Il el cl Ik
Form C Relays Installed

T T T T T T T T T T T T

of [cl8|o] [c[B|o| |cle (o] |¢|s|o| [c[8|o| |cle|o| |c|s|o] |c|8|o| |<[B|o| |clB|o| |c|8|o| |c|B

1 2 3 4 5 6 7 8 9 10 11 12

Form X Relays Installed

Figure 18-2. Terminal Block Connections for the KUEP Relay Output Base Assembly
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Relay Output Terminal Block Wiring Information
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Figure 18-3. Relay Output Panel G2R
2/03 18-7 R3-1150 (Rev 3)

Emerson Process Management Proprietary Class 2C



Relay Output Module
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18-6. Using Relay Output Bases

Proper relay operation is temperature dependent and is determined by the following:

® Temperaturerise of the coil after being energized for extended periods.

® Temperature rise of the coil dueto large relay contact currents.

¢ Ambient temperature.

Table 18-5 provides general user guidelines which can be referenced when
configuring cabinets with Relay Output bases.

Table 18-5. Operating Temperature Summary for Relay Output Bases
Relay Duty Ambient Cabinet Operating
Cabinet Type Cycle 1 Temperature Relay Base Style
Controller 100% or less 0to 50°C (32to 122°F) G2R
Extended 1/0 100% or less 0to 60°C (32 to 140°F) G2R
Remote I/O (Ventilated) | 100% or less 0to 60°C (32 to 140°F) G2R
Remote |/O (Sealed) 100% or less | 0to50°C (32to 122°F) @ 175 W maximum G2R
Remote /O (Sealed) 100% or less | 0to40°C (32 to 104°F) @ 225 W maximum G2R
Controller 33% or less 0to 50°C (32to 122°F) KUEP Form X
Extended I/O 33% or less 0to 60°C (32 to 140°F) KUEP Form X
Remote I/O (Ventilated) | 33% or less 0to 60°C (32 to 140°F) KUEP Form X
Remote |/O (Sealed) 33%orless | 0to50°C (32to 122°F) @ 175 W maximum KUEP Form X
Remote /O (Sealed) 33%orless | 0to40°C (32to 104°F) @ 225 W maximum KUEP Form X
Controller 33% or less 010 40°C (32 to 104°F) KUEP Form C
Extended I/O 33% or less 0to 45°C (32t0 113°F) KUEPForm C
Remote /O (Ventilated) | 33% or less 0to45°C (3210 113°F) KUEP Form C
Remote I/O (Sealed) 33% or less 0to 35°C (32 to 95°F) @ 175 W maximum KUEP Form C
Remote |/O (Sealed) 33% or less 0to 25°C (32to 77°F) @ 225 W maximum KUEPForm C
1 When us ng KUEP relay base styles, relay ON timeistwo minutesor less. If relay duty cycle or ON time exceeds
guidelines, then additional derating may apply.
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Non-CE Mark Certified Systems

18-7. Relay Output Field Connection

Wiring Diagrams

Relay Output
Electronics
(ROE) Module

Relay Base G2R Style

Assembly (RBL)

RLY
]

D
G} N

S

A1 Ground
(Auxiliary +25V Power

Supply Ground)

Fuse
Y%
1A
eyl o TypeF
H Normally Open
Normally Closed
Form C Relay
1of16

Auxiliary +25V
+ Power Supply
Common — / (Supplied by the

Base Assembly)

4
A1 Ground

Figure 18-5. Relay Base G2R Style Assembly Field Wiring (Non-CE Mark)

Relay Output
Electronics
(ROE) Module

Relay Base KUEP Style

Assembly (RBH)
Fuse
<\
2A

I TRelay1 = T1ypeF

Auxiliary +25V
+ Power Supply
Common — ] (Supplied by the

Normally Closed Base Assembly)

Normally Open

| !
| |
x | . Form C Relay 'l
RLY | |
< (OR)
! b | Relay 1 |
G—h«} —~ | I Common
F
S | % - |
| Normally Open
| Form X Relay * \v4
A1 Ground L — — — 4 A1 Ground

(Auxiliary +25V Power
Supply Ground)

1of12

*NOTE: The application
decides which style of

relay is installed per Kit
Drawing 5A26458

Figure 18-6. Relay Base KUEP Style Assembly Field Wiring (Non-CE Mark)
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CE Mark Certified Systems

Relay Output
Electronics
(ROE) Module

Relay Base G2R Style
Assembly (RBL)

Auxiliary +25V
Power Supply
(Supplied by the
Base Assembly)

Fuse
A + —
Relay 1 T A E
I—— — 5 ype A
:_ | Common Ground
| -] Normally Open
< | Normally Closed
Form C Relay =
x RLY1- 10of 16
A1 Ground
(Auxiliary +25V Power
Supply Ground)
1. Al field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to "Cable Guidelines" U3-1000 and U3-1005)
Figure 18-7. Relay Base G2R Style Assembly Field Wiring (CE Mark)
Relay Output
Electronics ;

(ROE) Module Relay Base High Power Auiiary +25V

Assembly (RBH) Power Supply

(Supplied by the
FUSEDWET+ Fuse Base Assembly)m
A%
2A -
Relay 1 Type F A1 Ground

L

r.—

D

A1 Ground
(Auxiliary +25V Power
Supply Ground)

* NOTE: The application
decides which style of
relay is installed per Kit
Drawing 5AXxxx

<
x Form C Relay *
< RL;1- ( O R )
Relay 1

% -

Form X Relay *

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to "Cable Guidelines" U3-1000 and U3-1005)

Common
Normally Closed

Normally Open

Common

Normally Open

Figure 18-8. Relay Base KUEP Style Assembly Field Wiring (CE Mark)
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18-8. Relay Output Address Locations

Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).
Table 18-6. Relay Output Configuration/Status Register (Address 13 or D in Hex)
Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configured (active high) Configured (active high)
(1 = configured; 0 = unconfigured)
1 Forced Error (active high) Forced Error (active high)
(1 =forced error; 0 = no forced error)
2 Communication Timeout Bit * Communication Timeout Bit 0
3 Communication Timeout Bit * Communication Timeout Bit 1 *
4 Communication Timeout Bit Communication Timeout Bit 2 *
5 Outputsholdtheir stateon communications | Outputs hold their state on communications
timeout (active high) timeout
(active high)
6 Not used Indicates the status of the blown fuse detection
circuit (high = field supply fuseis blown)
7 Enable blown fuse detection circuit (active | Enable blown fuse detection circuit (active
high) high)
8 Not used Base |DO Bit # (Set by the Base Assembly)
9 Not used Base ID1 Bit % (Set by the Base Assembly)
10 Not used Base ID2 Bit % (Set by the Base Assembly)

1 Refer to Table 18-7 for timeout values.
2 Refer to Table 18-8 for Base ID values.

Bit O: When Bit 0 is set, the module is configured. The Controller configures
the module by writing a“1” to Bit O of the configuration register. Once
configured, it remains configured until a power-up/down reset is gener-
ated. After a power-up condition the configuration register is cleared.

Bit 1. When Bit 1 is set, theinternal error LED isturned on and data registers
can be written but not read.

Bits 2-4: These bits are used to select the communication timeout period (see Ta-
ble 18-7).
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Bit 5: When Bit 5 is set, the digital outputs hold their last state on a communi-
cations watchdog timeout. When Bit 5 is cleared, the digital outputs are
cleared (output transistor is shut off) on a communications watchdog
timeout.

Bit 6: Thisbit indicatesthe status of the blown fuse detection circuit. When Bit
6 of the statusregister is set, thefield supply fuseis blown. Refer to Sec-
tion 18-9 for a description of the blown fuse detection circuit.

Bit 7: When Bit 7 is set, the blown fuse detection circuit is enabled.

Bits 8-10: The Base Assembly (KUEP or G2R style) straps three bits in hardware
which identify which type of base the ROE is plugged into. The type of
base can therefore be determined from reading these bits (see

Table 18-8).
Table 18-7. Relay Output Communications Timeout
Bit 4 Bit 3 Bit 2 Timeout Period
0 0 0 16 seconds
0 0 1 4 seconds
0 1 0 2 seconds
0 1 1 1 second
1 0 0 500 milliseconds
1 0 1 250 milliseconds
1 1 0 125 milliseconds
1 1 1 62 milliseconds

Notes

The tolerance on the timeout period is +/- 35%.
After a power up condition, the 16 second timeout period is automatically selected.
The communications timer is reset on either aread or awrite from/to the Relay Output module.

Table 18-8. Relay Output Base ID Bits

Bit 10 Bit 9 Bit 8
(Base1D2) (BaseID1) (Base IDO) Base Type
0 0 0 KUEP Style
0 0 1 G2R Style
All others All others All others Reserved for Future
Use
2/03 18-13 R3-1150 (Rev 3)
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18-9. Blown Fuse Detection Circuit

Bit 6 in the status register enables the Controller to monitor the status of the field
supply fuse, and it also gives avisual indication of the status viathe “EXTERNAL
ERROR” LED.

The Controller enables this feature by writing a“1” to Bit 7 of the configuration
register. If enabled and the field supply voltage is between 18VDC and 25.5VDC,
the circuit indicates the field supply fuse is OK by turning OFF the “EXTERNAL
ERROR” LED and clearing Bit 6 of the module status register. If enabled and the
field supply voltage is less than 0.4VDC, the circuit indicates the field supply fuse
isblown by turning ON the “EXTERNAL ERROR” LED and setting Bit 6 of the
module status register.

In summary, this feature is specified to operate as follows:

18V DC < Field supply voltage < 25.5VDC => Fuse is OK
0.4VDC < Field supply voltage < 18VDC => UNDEFINED

Field supply voltage < 0.4VDC => Fuseis blown

After a powering reset, the blown fuse detection circuit is disabled.

18-10. Diagnostic LEDs

Table 18-9. Relay Output Diagnostic LEDs

LED Description

P (Green) Power OK LED. Lit when the +5V power is OK.

C (Green) CommunicationsOK LED. Lit when the Controller iscommunicating with the
module.

E (Red) External Fault LED. Lit when thefield supply fuseisblown and the blown fuse
detection circuit is enabled. Blown Fuse bit (Bit 7) of the Configuration
Register (see Table 18-6) enables or disables the fuse detection circuit (high =
enabled).

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1 of the Configuration

Register) (see Table 18-6) isactive or the Controller stops communicating with
the module.

CH1 - CH 16 (Green) | If the LED islit, thisindicates that the output isin the ON state.

If the LED isnot lit, thisindicates that the output isin the OFF state.
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Section 19. RTD Module

19-1. Description

The RTD moduleis used to convert inputs from Resistance Temperature Detectors
(RTDs) to digital data. The digitized datais transmitted to the Controller.

The RTD Moduleis applicable for CE Mark Certified Systems.

19-2. Module Groups

19-2.1. Electronics Modules
There are two Electronics module groups for the RTD Module:

® 1C31161G01 convertsinputs for al ranges and is compatible only with
Personality module 1C31164G01 (not applicable for CE Mark certified
systems).

® 1C31161G02 convertsinputsfor al ranges and is compatible with Personality
module 1C31164G02 (applicable for CE Mark certified systems).

19-2.2. Personality Modules
There are two Personality module groups for the RTD Module:

® 1C31164G01 convertsinputs for al ranges and is compatible only with
Electronics module 1C31161G01 (not for new systemsand is not applicablefor
CE Mark certified systems).

® 1C31164G02 (50/60 Hz filtered) converts inputs for all ranges and is only
compatible with Electronics module 1C31161G02 (applicable for CE Mark
certified systems).

Table 19-1. RTD Module Subsystem

Range Channels| Electronic Module Per sonality Module
All 4 1C31161G01 1C31164G01
All (for 50/60 Hz filtered inputsand 4 1C31161G02 1C31164G02
CE Mark certified systems)

Only configuration 1C3116G02 / 1C31164G02 is CE Mark certified.

2/03 19-1 R3-1150 (Rev 3)
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19-3. Specifications

Electronics Module (1C31161)
Personality Module (1C31164)

Table 19-2. RTD Module Specifications

Description

Value

Number of channels

4

Sampling rate Four per second (two per second during auto calibration)

RTD ranges Refer to Table 19-3.

Resolution 12 bits

Guaranteed accuracy (@25°C) 0.10% =+ [0.045 (Rcold/Rspan)]% + [((Rcold + Rspan)/4096 OHM)]%

+ [0.5 OHM/Rspan]% +10 pV + 1/2L.SB
where:
Rcold and Rspan arein Ohms.

Temperature coefficient 10ppm/°C
Dielectric isolation:
Channel to channel 1000 V AC/DC
Channel to logic 1000 V AC/DC
Input impedance 100 M OHM

1 M OHM in power down (for input voltages 0to 0.1 V)

Module power

3.6 W typical; 4.2 W maximum

Operating temperature range

0to 60°C (32°F to 140°F)

Storage temperature range

-40°C t0 85°C (-40°F to 185°F)

Humidity (non-condensing)

0 to 95%

R3-1150 (Rev 3)
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Table 19-3. RTD Ranges

Excitation Accuracy
Scale # Temp Temp Rcold | Rhot current | Accuracy % of

(HEX) | Wires Type oF °c (ohm) | (ohm) (ma) counts| SPAN
1 3 100hmPL |0to 1200 |-18to 649 6 106.3 0.1556 9 0.22

2 3 100hmCU |0to 302 |-18to 150 85 16.5 151 13 0.32

D 3 100hm CU |32t0 284 |0to 140 50 80 1.0756 11 0.27
11 3 100hmCU |32t0230 |0to110 53 78 1.1291 12 0.30
19 3 100 Ohm PL |-4t0 334 |-16to0 168 92 163.67 0.5121 11 0.27
22 3 100 Ohm PL |32t0 520 |0to 269 100 200 0.4087 10 0.25
23 3 100 Ohm PL |32 to 1040 |0 to 561 100 301 0.2554 10 0.25
25 3 120 Ohm NI |-12t0 464 |-11t0 240 | 109 360 0.2104 10 0.25
26 3 120 Ohm NI [32t0 150 |0to 70 120 170 0.5240 13 0.32
28 3 120 Ohm NI |32t0 278 |0to 122 120 225 0.3682 11 0.27
80 4 100 Ohm PL |32t0 544 |0to 290 100 208 0.3921 10 0.25
81 4 100 Ohm PL | 356 to 446 | 180 to 230 168 186 0.5240 30 0.74
82 4 200 0hm PL |32t0 698 |0to 370 200 473 0.1675 12 0.30
83 4 200 Ohm PL | 514 to 648 | 268 to 342 402 452 0.2142 29 0.71
84 4 100 Ohm PL |32t0124 |0to51 100 120 0.7860 19 0.47
85 4 100 Ohm PL |32t0 217 |0to 103 100 140 0.6386 13 0.32
86 4 100 Ohm PL |32t0412 |0to211 100 180 0.4644 11 0.27
87 4 100 Ohm PL |32to 714 |0to 379 100 240 0.3296 10 0.25
88 4 120 Ohm PL | 511 to 662 | 266 to 350 200 230 0.4170 24 0.59
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19-4. RTD Terminal Block Wiring Information

19-4.1. Systems Using Personality Module 1C31164G01

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
RTD Personality moduleisillustrated in Figure 19-1. The following table lists and
defines the abbreviations used in this diagram.

Abbreviation Definition

+IN, -IN Positive and negative sense input connection

Earth ground terminal

PS+, PS Auxiliary power supply terminals

RTN Return for current source connection
SH Shield connector
SRC Current source connection
RSV Reserved terminal. No connections allowed on these terminals.
Notes

1. Do not use unmarked terminal block locations.
2. PS+ and PS- are not used by this module.

(1C31164G01)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A|SRC| +IN | -IN |RTN|SRC| +IN | -IN |RTN|SRC| +IN | -IN [RTN|SRC| +IN | -IN RTN‘PS+ PS-

B [RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV RSV‘PS+

C|Earth] SH | SH |RSV|Earth| SH | SH |[RSV|Earth] SH | SH |[RSV|[Earth| SH | SH |[RSV]_L_| L
GND GND GND GND B

Channel 1 Channel 2 Channel 3 Channel 4

Figure 19-1. Terminal Block Connections for the RTD Personality Module (1C31164G01)

R3-1150 (Rev 3) 19-4 2/03
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19-4.2. Systems Using Personality Module 1C31164G02

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
RTD Personality moduleisillustrated in Figure 19-2. The following table lists and
defines the abbreviations used in this diagram.

Abbreviation Definition

+IN, -IN Positive and negative sense input connection

Earth ground terminal

PS+, PS- Auxiliary power supply terminas

RTN Return for current source connection
SH Shield connector
SRC Current source connection
RSV Reserved terminal. No connections allowed on these terminals.
Notes

1. Do not use unmarked terminal block locations.
2. PSt+ and PS- are not used by this module.

(1C31164G02)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A|SRC| +IN | -IN |RTN|SRC| +IN | -IN |RTN|SRC| +IN | -IN [RTN|SRC| +IN | -IN RTN‘PS+ PS-

B [RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV RSV‘PS+

* * * * * * * *

C RSV|RSV RSV|RSV RSV |
— | sH RSV|RSV|— SH — | sH SH RSV] =
Channel Channel Channel Channel 4

* For CE Mark certified systems, do not connect field wiring to these terminals, see Figure 19-5.

Figure 19-2. Terminal Block Connections for the RTD Personality Module (1C31164G02)
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19-4.3. RTD Terminal Block Wiring Information

Systems Using Personality Module 1C31164G01

Terminal Personality Electronics
Block Module Module
RTD
SRC o SRC
+IN M +IN
é - IN x =+ -IN
RTN t RTN
L. RTNS
Jumper to ground the shield SH
at the Terminal Bloc\ SH 1
. EARTH|GND

Input Field Wiring for Four Wire RTD's

Terminal Personality Electronics
This jumper is required Block Module Module
for three wire RTD" s
SRC i I SRC
+IN i 3 +IN
IN o T“ -IN
RTN f RTN
‘T)i Lem. RTNS

SH

Jumper to ground the shield

at the Terminal Block SH 1
EARTH|GND

Input Field Wiring for Three Wire RTD's

Terminal Personality Electronics
These jumpers are_required Block Module Module
for two wire RTD's
RTD SRC oy SRG
+IN - L;‘: +IN
S IN N T;: -IN
RTN | RTN
Lom RTNS

Jumper to ground the shield

at the Terminal Block \( SH 1
: EARTH GND

Input Field Wiring for Two Wire RTD's

Figure 19-3. Field Connection for the RTD Personality Module 1C31164G01 (Non-CE Mark)
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Non-CE Mark Systems Using Personality Module 1C31164G02

Terminal  Personality Electronics
Block Module Module
CH GND

RTD o

SRC ik a SRC

+IN moWVAS: +IN

RTN e — RTN

= RTNS

SH T CH SHIELD

JUMPER TO GROUND THE SHIELD EARTH ‘&
AT THE TERMINAL BLOCK GND =

Input Field Wiring for Four Wire RTD's

Terminal  Personality Electronics
This jumper is required Block Module Module

for three wire RTDS\ CH GND
\ .
)

RTD —
SRC 2k SRC
) +IN Ao = +IN
IN el = -IN
; P —E

—x RTN — RTN
= RTNS
SH R CH SHIELD
JUMPER TO GROUND THE SHIELD EARTH ‘& T
AT THE TERMINAL BLOCK GND ==

Input Field Wiring for Three Wire RTD's

Terminal  Personality Electronics
These jumpers are required Block Module Module

RTD for two wire RTD's CH GND
SRC o 4{2 SRC
+IN VA +IN
-IN :’;}LH: -IN
RTN t RTN

Lo G RTINS
SH
JUMPER TO GROUND THE SHIELD [ |EARTH ‘& i CH SHIELD
— = “GND .
AT THE TERMINAL BLOCK =

Input Field Wiring for Two Wire RTD's

Figure 19-4. Field Connection for the RTD Personality Module (Non-CE Mark)
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CE Mark Certified Systems Using Personality Module 1C31164G02

Terminal Personality Electronics
Block Module Module
CH GND
RTD sre o o
— SRC
+IN I ~ +IN
= e
RN Lom 8 RTNS
See Note 1 SH ﬂ T CH SHIELD
' EARTH 4T
GND =

Input Field Wiring for Four Wire RTD's

Terminal  Personality Electronics
This jumper is required Block Module Module
for three wire RTD s CH GND

SRC - g SRC

+IN Wy +IN

-IN "“L,Hg -IN
RTN gy S— RTN
} RTNS

SH ﬂ T CH SHIELD

EARTH T

GND =

Input Field Wiring for Three Wire RTD D's

Terminal  Personality Electronics
These jumpers are required BIOCK Module Module
for two wire RTD's CH GND

SRC om 4{‘*2 SRC

+IN VA +IN

-IN mL,;{: -IN
RTN g S—T RTN
+ RTNS

SH ﬂa T CH SHIELD

EARTH T

GND =

Input Field Wiring for Two Wire RTD's

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet
using the recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 19-5. Field Connection for the RTD Personality Module (CE Mark)
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19-5. RTD Module Address Locations

19-5.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Module Status Register.

Word address 13 (D in Hex) low byte is used for module configuration.
Word address 13 (D in Hex) high byte is used to define the scale for Channel 2.

The status register can be read by using the Point Information window at an
Operator Station (see the Bit Pattern Field on the Hardware Tab).

Table 19-4. RTD Configuration/Status Register (Address 13 or D in Hex)

Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)

0 Configure Module Module Configured
(1 = configured; O = unconfigured)

1 Force error Internal or forced error
(1 =forced error; 0 = no forced error)

2 Not used Point Fault bit (set when any point specific fault
exists)

3 Not used Card trouble bit (set during card failure)

4 Not used Warming bit (set during power up or

configuration)
5 50/60 Hz select (0 = 60Hz, 1 = 50Hz) | 50/60 Hz select readback (0 = 60Hz, 1 = 50Hz)

6 Enable line frequency tracking. Status of the line frequency tracking enable
signal.
7 Diagnostic bit (do not use). Sync Fault (set if SYNC ismissing or the

reasonability test failed while the line frequency
tracking is enabled)

8-15 | Channel #2 scale configuration Channel #2 scale configuration read back.

Bit7:  When set in the “Diagnostics’ mode, Bits 0 to 6 of the configuration reg-
ister represent aword address of the Micro Controller’ sinternal memory.

Note

Line frequency tracking is presently NOT supported
by the Ovation 1/0O system.
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19-5.2. Expansion Configuration and Status Register 1

Table 19-5. Expansion Configuration and Status Register (Address 14 or E in Hex)

Word address 14 (E in Hex) is used to define the scales for Channels 3 and 4.

Bit Data Description Data Description
Configuration (Write) Status (Read)
0-7 Channel 3 scale configuration Channel 3 scale configuration read back
8-15 Channel 4 scale configuration Channel 4 scale configuration read back

19-5.3. Point Status Register (Read)

Word address 12 (C in Hex) low byte is used for point status.

Word address 12 (C in Hex) high byte is used during write to define the scales for

Channels 3 and 4.

The bit definitions for thisregister during read are encoded as shown in Table 19-6.

Table 19-6. Point Status Register (Address 12 or C in Hex)

Data Description

Data Description

Bit Configuration (Write) Status (Read)
0 Reserved for Point Status Channdl 1, reasonability test failed (Zero or Common
mode)
1 Reserved for Point Status Channel 1, current loop reasonahility test failed.
2 Reserved for Point Status Channel 2, reasonability test failed (Zero or Common
mode)
3 Reserved for Point Status Channel 2, current loop reasonability test failed.
4 Reserved for Point Status Channel 3, reasonability test failed (Zero or Common
mode)
5 Reserved for Point Status Channel 3, current loop reasonahility test failed.
6 Reserved for Point Status Channéel 4, reasonability test failed (Zero or Common
mode)
7 Reserved for Point Status Channédl 4, current loop reasonability test failed.
8-15 | Configure Channel 1 scales Channel 1, scale configuration read back.

Note

Status bits when set (1) indicate the fault condition.

R3-1150 (Rev 3)
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19-6. Diagnostic LEDs

Table 19-7. RTD Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller iscommunicating with the
module.
| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the

Configuration Register (see Table 19-4) is set, or when atimeout of the
watchdog timer occurs when the Controller stops communicating with the
module.

Also lit when the IMOK signal isfalse (0) indicating failures of part or all of
the logic common to the input channels.

CH1 (Red) Channel error. Lit whenever there is an error associated with Channel 1.
CH2 (Red) Channél error. Lit whenever there is an error associated with Channel 2.
CH3 (Red) Channel error. Lit whenever there is an error associated with Channel 3.
CH4 (Red) Channél error. Lit whenever there is an error associated with Channel 4.
2/03 19-11 R3-1150 (Rev 3)
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Section 20. Sequence of Events Module

20-1. Description

The Sequence of Events module provides 16 digital channels to monitor the open
or closed state of digital inputs or contactsin the field. The module provides afilter
to rgject changes of state less than 4 milliseconds. The Sequence of Events module
can also perform event tagging and chatter control for each input channel.

The Ovation Controller writes a channel event tagging mask to the Electronics
module to enable event tagging for specific input channels. It has a chatter control
flag for each channel to indicate that an input channel has changed state too many
timesin aperiod of time or is changing state at too fast arate. It also has a channel
ID to indicate which channel changed state.

Each channel ischecked every 125 microseconds. If the channel event tagging mask
bit is zero, that channel is not checked. Time synchronization is accomplished by
the Ovation Controller writing atime reference simultaneously to al Sequence of
Events modules with a1 millisecond resolution.

Note

All SOE modulesin a Controller MUST be
connected to the I0IC card that is configured as the
Time Keeper.

A control bit written by the Ovation Controller provides two options for handling
input chatter:

® Thefirst option will set the chatter control flag if the rate of change for an input
is greater than 1 per 100 milliseconds.

® The second option sets the chatter control flag if 4 or more state changes occur
on an input between reads of the event buffer.

There are two 32 event buffers. This allows the event tagging and chatter control
function to be writing into one event buffer while the Ovation Controller is reading
the other event buffer. The Ovation Controller only reads each module a small
portion of the loop time. This allows both event buffers to be available the rest of
the loop time.

2/03 20-1 R3-1150 (Rev 3)
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Each event buffer contains 64 words with up to 32 Channel-IDs and 32 Event-
Times. The event buffers are memories. The memory control circuit controlswhich
event buffer to write into and which event buffer to read from. Before reading the
event buffer, the buffer status register must be read to determine the number of
words to read.

The Sequence of Events Module is applicable for CE Mark Certified Systems.

/N

Caution for CE Mark certified systems:

Any base unit that contains a 125V DC Sequence of
Events Electronics module (1C31157G02) with
differential Digital Input Personality module
(1C31110G02) and interfaces to hazardous voltage
(>60 VDC) must include a hazardous voltage
warning label (1B30025H01) on that base unit.

Any base unit that contains a 125V DC Sequence of
Events Electronics module (1C31157G02) with
single-ended Digital Input Personality module
(1C31110G01) and interfaces to hazardous voltage
(>60 VDC) must include a hazardous voltage
warning label (1B30025H01) on ALL base units on
the branch.

Thislabel must be placed in avisible location on the
base unit, preferably above the spare fuse location.
The project drawings must indicate this.

R3-1150 (Rev 3) 20-2 2/03
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20-2. Module Groups

The Sequence of Events module comes in five combinations of Electronics and
Personality Modules:

® 24/48 VDC single-ended digital input.
® 24/48 VDC differential input.

® 125VDC single-ended digital input.

® 125VDC differential input.

® 48 VDC contact input with on card auxiliary supply.

20-2.1. Electronics Modules
There are three Electronics module groups for the Sequence of Events Module:
® 1C31157G01 provides for 24/48 VDC single-ended or differential inputs.
® 1C31157G02 provides for 125 VDC single-ended or differential inputs.

® 1C31157G03 (Contact Input) provides for 48 VDC on-card auxiliary power.

20-2.2. Personality Modules

There are three Personality module groups for the Sequence of Events Module:

® 1C31110G01 (single-ended inputs) and 1C31110G02 (differential input) are
used for digital input (Section 20-4).

® 1C31110G03 isused for contact input (Section 20-5).

Table 20-1. Sequence of Events Subsystem

Range Channels | Electronic Module | Personality Module

24/48VDC

Single-ended 16 1C31157G01 1C31110G01

Differential 16 1C31157G01 1C31110G02
125VvDC

Single-ended 16 1C31157G02 1C31110G01

Differential 1C31157G02 1C31110G02
48 VDC On-Card wetting supply 16 1C31157G03 1C31110G03

All configuration are CE Mark certified except those containing Emod 1C311577 with a 5FDI
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When the 125VAC/VDC Sequence of Events Digital Input Emod (1C31157G02) is used
in applications without the Fused Pmod (5X 00034G01), additional external fusing or other
current limiting devices are recommended on the hazardous inputs to provide additional
protection to the external wiring and power source.

20-3. External Power Supplies

If the Sequence of Events Digital Input module uses the 1C31110G01 Personality
module (configured for sixteen single-ended inputs), the required voltage source
may be obtained from the internal auxiliary power supply (backplane) or it may be
obtained from an external power supply.

If an external power supply is used, see Appendix D for the steps to be undertaken
before connecting the external power supply to the Sequence of Events Digital
Input modul e base unit terminal block.

20-4. Digital Input Field Interface

The Digital Input configuration contains 16 channels, where each channel has
voltage level sensing circuitry used to detect whether an input is on or off. The
Sequence of Events module has 16 isolated differential inputs to accommodate
separate external auxiliary supplies, or 16 single-ended (common return) digital
inputs with an on-card blown fuse detector to accommodate a common external
auxiliary supply for al channels. The selection of the Personality module
determinesif the inputs are differential or single-ended. The input voltage level
monitored by the module is determined by the particular card group in the module.

Thefield side circuitry for the single-ended configuration is shown in Figure 20-1,
and the differential configuration in Eigure 20-2. An input resistor provides the
normal mode surge protection and limits the current during normal operation. An
opto-isolator provides high dielectric isolation between the field side and the logic
or 1/0 bus side. The Single-Ended Digital Input configuration has a circuit used to
monitor the presence of the wetting supply. Two cases cause this monitor circuitry
to report a blown fuse status and issue an attention status to the Ovation Controller:

® [useisblown onthe PDIA.

® Auxiliary supply level islower than minimum On Input Voltage.
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20-4.1. Field Wiring Considerations for the Digital Input Configuration
The following maximum resistances of the cable and the interfaced device apply:
24VDC - 100 KQ
483 VDC - 150 KQ
125VDC - 250 KQ

(TO OTHER BASE UNITS)
1
FIELD BT}
NTACT L
CONTAC Eeim
CHANNEL 1
limiter
OPTO-
CHANNEL 1 ISOLATOR
T A7
FIELD BZ}
CONTACT — L
CHANNEL 2
[
SL OPTO-
CHANNEL 2 ISOLATOR
CHANNELS 3-16 o . .
[ ] [ ]
1T
T
»ﬂ Fﬁ
L
I I SL OPTO-
FUSE -+ BLOWN FUSE MONITOR ISOLATOR
> >
-
> b2
2 2
< <
. :
5 >
! 2
) )

(TO OTHER BASE UNITS)

Figure 20-1. Sequence of Events Module Single-Ended Digital Input Front End
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FIELD
CONTACT

FIELD
CONTACT

BT

(TO OTHER BASE UNITS)

CHANNEL 1 ]
T CHANNEL 1 SL ISOI?Aﬁ'TOOR-
=
CHANNEL 2 . 9
: i CHANNEL 2 lSO&F;TOOR'
CHANNELS 3 - 16 L

Figure 20-2. Sequence of Events Module Differential Digital Input Front End

20-5. Contact Input Field Interface

The Contact Input configuration provides 16 contact input current detecting
channelswith common returns. Thefield sidecircuitry and terminal connectionsfor
three of these channels are shown in Figure 20-3.

A +48V on-board power supply provides current limited contact wetting voltage if
the contact is open. If the contact closes, current is drawn from the +10V supply
which turns on the associated opto-isolator; thereby, relaying aclosed contact state
to the I/O bus. The opto-isolators and the isolation provided by the 10V and 48 V
power supply provide high dielectric isolation between the field side and the logic
or I/O bus side.

There are two methods of wiring field devices to the termination block as shown in
Figure 20-3. Each field contact may have a separate input and return line as shown
for channel 1. Alternatively, field contacts wired to the same module may share a
return line as shown for channels 2 and 3. For either wiring method, do not tie the
contact return line to earth ground or a ground fault condition will occur aswell as
a degradation of the common mode surge protection.
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Ground fault detection circuitry on the Sequence of Events module with Contact
Inputs activates when the input or return linefor any channel finds alow impedance
(<10K ohms) path to earth ground. A single wire with aground fault will not cause
an error inthe point data, but multiple ground faults (if they includeinput and return
lines) could cause faulty data (that is, channels appearing as if their contacts are
closed when they are really open).

When aground fault occurs, the external error LED lights, and the GND Fault bit
11 in the Status Register is set. If the GND Fault Attention Enable bit 8 is set in the
Configuration Register, aground fault is seen as a catastrophic error causing an
attention status to be sent back to the Controller. See Figure 20-3 for ground fault
detection circuitry.

48 VDC CONTACT WETTING POWE ISOLATED

10 VDC OPTO ROWER POWER E E
CURRENT | §— SUPPLY
LIMITING
J OPTO-
FIELD ﬂi ISOLATOR
CONTACT — RETURN
CHANNEL 1
|
[

CURRENT | o
LIMITING

| EEE—a ., OPTO-
FIELD D ISOLATOR
CONTACT [ | — | 5

CHANNEL 2

n

CURRENT | ¢

LIMITING g,
A3} -
FELD L B3 1e % ¥ ISOLATOR GROUND FAULT
CONTACT
L [C3} T K DETECTION CIRCUIT
CHANNEL 3
.»J R. L orro
. ISOLATOR

CHANNELS 4 - 16 *

o

Figure 20-3. Sequence of Events Module Contact Input Front End
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20-5.1. Field Wiring Considerations for the Contact Input Configuration
The following definitions apply to the restrictions listed below:
— Rgnunt = contact shunt resistance
— Reontact = resistance associated with a closed contact
— Ryetym = resistance of the common return line
— Rjine = resistance of the non-common cable length to and from the contact
— Ry ring = Reontact T Riine * 16Rreturn
— Ryt = resistance from either line to ground which causes a ground fault

Figure 20-4 shows possible cable resistances that affect contact input performance.
The following restrictions apply:

® Under no-ground-fault conditions or if the channel return (low) line has a
ground fault:

— Rgnynt @cross contact must be > 10k ohms to always recognize an open
contact as open.

— Rgunt @cross contact must be > 50k ohms to maintain the high level contact-
wetting voltage.

® |f theinput connection from achannel has a ground fault with the contact open:

—  Rgqunt @cross contact must be > 150k ohms to guarantee ground fault is
detected.

® For aground fault on the input or return connection to a channel:

— Ryt from either line to ground must be < 5K ohms to guarantee detection
of the ground fault.

® With or without ground fault conditions:

— Ruiring through field wiring to contact must by < 100 ohms to always
recognize a closed contact as closed.
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1of 16
inputs
Rfault
field
T contact =
Rshunt
Rcontact

common return
on FCI board

Rline Rreturn_

from other :zj
Rfault contacts Rfault

Figure 20-4. Cable Impedances in Field Wiring

20-5.2. Field Wiring Cable Lengths

The following two tables list the maximum cable lengths for field wiring to the
contacts. For both, assume Rcontact is 0 ohms.

Table 20-2 applies when there are individual common return lines brought to the
card edge as shown in Figure 20-3. Thisimpliesthat Rreturn is 0 ohms,

Table 20-2. Maximum Cable Length for 16 Individual Common Returns

Ohms per Thousand Feet Maximum Cable Length
Wire Gauge (Solid Copper Wire) (Thousands of Feet)
18 6.64 7.5
20 10.2 49
22 16.2 3.0
2/03 20-9 R3-1150 (Rev 3)
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Table 20-3 applieswhen al 16 channels share acommon return line. In both tables,
the Maximum Cable Length is the length of the cables from the termination block
to the contacts in the field.

Table 20-3. Maximum Cable Length for a Single Common Return for All 16 Inputs

Ohms per Thousand Feet Maximum Cable Length
Wire Gauge (Solid Copper Wire) (Thousands of Feet)
12 1.66 354
14 2.27 2.59
16 4.18 1.40
18 6.64 0.89
R3-1150 (Rev 3) 20-10 2/03
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20-6. Sequence of Events Digital Input Module

Electronics Module (1C31157G01 and 1C31157G02)
Personality Module (1C31110G01 and 1C31110G02)

Table 20-4. Sequence of Events Digital Input Specifications

Description

Value

Number of channels

16

Input range (single-ended or differential) *

Refer to Table 20-5.

Propagation delay of contact change of
state? 24V/48V DC
125vDC

3.75 mSec minimum; 4.25 mSec maximum
3.75 mSec minimum; 4.45 mSec maximum

Signal rejection
Always rejects change of state
Always accepts change of state

< 3.87 mSec
> 4.13 mSec

Cable length (quality is 50pF/ft or better)

1000 feet maximum

Diagnostics

Internal module operating faults and Blown fuse detection. 3

Dielectric isolation:
Channel to channel 4
Channél to logic

1000V DC 500V AC
1000 V AC/DC

Module power from logic supply

Main: 1.44 W typical, 1.8 W maximum

Operating temperature range

0to 60°C (32°F to 140°F)

Storage temperature range

-40°C to 85°C (-40°F to 185°F)

Humidity (non-condensing)

0to 95%

2 Does not include cable capacitance.

for the auxiliary power supply.

1 Input range level is dependent on module group.
3 Blown fuse detection appliesto single-ended channel configuration only, where an on-board fuseis provided

4 Channel to channel isolation appliesto differential channel configuration only.
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Table 20-5. Sequence of Events Digital Input Ranges

On Input Off Input Off
Voltage Voltage On Input Input Input
I nput (vDC) (vDC) Current (mA) | (Watts) Power
Level Min M ax M ax Min M ax M ax Typical
24VDC 18 60 9 0.9 2.6 0.3 11
48VDC 18 60 9 09 2.6 0.3 2.2
125VvDC 80 140 55 0.6 15 0.3 3.3

20-6.1. Sequence of Events Digital Input Terminal Block Wiring
Information

Each Personality module has a smplified wiring diagram label on its side, which

appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit. The diagramsfor the
Sequence of Eventsdigital input Personality modulesareillustrated in Figure 20-5.

The following table lists and defines the abbreviations used in these diagrams.

Abbreviation Definition

1+ through 16+ | Digital input positive terminal connection

1- through 16- | Digital input negative terminal connection

Earth ground terminals

PS+, PS Auxiliary Power Supply terminals

RSV Reserved terminal. No connection allowed on these terminals

R3-1150 (Rev 3) 20-12 2/03
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Note

Do not use unmarked terminal block locations.

Single-Ended Digital Voltage Input: (1C31110G01)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Al 1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+ |PS+|PS-

B|1- | 2- | 3- |4 | 5 | 6-]| 7-| 8 | 9- [10-]|11-|12-|13-|14-|15-|16- |PS+

C|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV(RSV| L | _L_

Note
1. Forced signals are present on the reserved (RSV) pins due to backplane connections.

Differential Digital Voltage Inputs: (1C31110G02)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Al 1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+ |PS+|PS-

C|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV| L | L

Notes
1. Forced signals are present on the reserved (RSV) pins due to backplane connections.
2. Each channel has a diode bridge at the front-end, therefore inputs to Row A and B are reversible.

3. The terminal block label indicates polarity only to be uniform with other terminal block labels where
Row A is for high-side (+) signals, and Row B is for return (-) signals.

Figure 20-5. Terminal Block Connections for the Sequence of Events Digital Input
Personality Modules

2/03 20-13 R3-1150 (Rev 3)
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20-7. Sequence of Events Digital Input Field
Connection Wiring Diagram

Non-CE Mark Certified Systems

Single-Ended Digital Voltage Inputs

1_
Channel
1
Field . 1+
Contacts . 16-
Channel
16
16 +
054
Power
. pPS+|° " %J_ Monitor
Wetting Surge <
Voltage Protection T .
Supply PS- o
Personality Module Electronics
1C31110G01 Module

Channel
1
Devices . 16+
= Channel
+ | 16
A 16-
Auxiliary  Personality Module  Electronics
Voltage 1C31110G02 Module
Supplies

* Auxiliary power supply may be AC or DC. It aDC supply
is used, the polarity can be opposite of what is shown.

Figure 20-6. Field Connection for the Sequence of Events Digital Input Personality Module
(Non-CE Mark)
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CE Mark Certified Systems

Single-Ended Digital Voltage Inputs
[\ 1-
(( ) Channel
\J !
1+
[ ]
Field ]..6
Contacts ° —
/ \16-
(( ) Channel
\ 16+ 16
See Note 1
— 0.5A
. © Power
Auxiliary PS+ U l Monitor
Voltage Surge —p
Supply Protection
Rtn
PS- —
Personality Module Electronics
1C31110G01 Module
Differential Digital Voltage Inputs
0 [
* Channel
-}
1
\/ 1+
Field
Devices ° —
[
[ \16-
) apar Channel
K \ 16+ 10
* Auxiliary power supply may be AC or DC. HaDcSu@y Personality Module Electronics
is used, the polarity can be opposite of what is shown. 1C31110G02 Module
Note
1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 20-7. Field Connection for the Sequence of Events Digital Input Personality Module
(CE Mark)
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20-7.1. Sequence of Events Digital Input Configuration and Status

Register

Word address 13 (D in Hex) is used to configure the module and provide status
information to the Controller. The status register can be read by using the Point
Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).

Table 20-6. Sequence of Events Digital Input Configuration/Status Register
(Address 13 or D in Hex)

Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)
0 Configure Module Module configured
(1 = configured; 0=not configured)
1 Force internal error Internal error
(1 = forced error; 0=no forced error)
2-5 Not used. Should be set to zero (0). Not used
6 Enable digita input blown fuse signa Status of enable digital input blown fuse signal
and modul e attention for blown fuse and module attention for blown fuse
7 Not used. Should be set to zero (0). Blown fuse for digital input
8 Contact input field card (enable contact | Statusof contact input field card (enable contact
input auxiliary voltage failure signal input auxiliary voltagefailure signal and module
and module attention for auxiliary attention for auxiliary voltagefailureand ground
voltage failure and ground fault fault detection circuitry)
detection circuitry)
9 Not used. Should be set to zero (0). Auxiliary voltage failure for contact input
10 Enable module attention for a GND Status of Enable module attention for a GND
fault. fault.
11 Not used. Should be set to zero (0). GND fault
12 Disable chatter control Disable chatter control
13 Chatter control option. Status of chatter control option.
14 Not used. Should be set to zero (0). Clock synchronized.
15 Not used. Should be set to zero (0). Not used.

Bit O:

Bit 1:

Bit 6:
ential input.

Module will not operate until this bit is set with awrite.

When thisbit is set, theinternal error LED isturned on, and only the sta-
tus registers can be read.

This bit should be set for a single-ended input and cleared for a differ-

Bits 8-10: These hits should be cleared to zero (0).

Bit 12;

When this bit is set and an input channel is not masked off, that input

R3-1150 (Rev 3)
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can chatter and each event will be recorded until the event buffer over-
flows. Default stateis“0” and enables the chatter control function.

Bit 13:  Whenthisbit is set, chatter will be flagged when an input changes state
four or more times between event buffer reads. When cleared, chatter
will be flagged for state changes greater than 1 per 100 milliseconds.

20-7.2. Secondary/Expansion Configuration and Status Register

Word address 14 (E in Hex) is used to enable or disable the channel event tagging

mask.
Table 20-7. Secondary/Expansion Configuration/Status Register (Address 14 or E in Hex)
Data Description Data Description
Bit Configuration (Write) Status (Read)
0-15 Channel Event Tagging mask Channel Event Tagging mask

Diagnostic LEDs

Table 20-8. Sequence of Events Digital Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller is communicating with the
module.
E (Red) For Single-ended Digital Input: Lit when fuse blows or there is aloss of the

auxiliary power supply (only when Bit 6 of Configuration register is set; then
Bit 7 of the Status register is set).

For Differential Digital Input: Not lit since the configuration bit is not set, and
the blown fuse signal from the field card isignored.

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the
Configuration Register (see Table 20-6) is set, or when atimeout of the
watchdog timer occurs when the Controller stops communicating with the
module.

Also lit when Controller stops communicating with the module.

CH1 through CH16 Lit when the input voltage of the LED’s corresponding channel is greater than
(Green) the channel’s minimum “On Input Voltage.”
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20-8. Sequence of Events Contact Input Module

Electronics Module (1C31157G03)
Personality Module (1C31110G03)

Table 20-9. Sequence of Events Contact Input Module Specifications

Description

Value

Number of channels

16

On board auxiliary power supply

42V minimum
55V maximum

Signal rejection
Always rejects contact change of state
Always accepts contact change of state

< 3.87 mSec
> 4,13 mSec

Propagation delay of contact change of state 1

3.75 mSec minimum; 4.4 mSec maximum

Closed contact output current

4 mA minimum
8 mA maximum

Diagnostics

Internal module operating faults
Ground Fault Detection

Di€lectric isolation:
Channél to logic

1000 V AC/DC

Module power from logic supply

4.56 W typical (al inputs on)
5.0 W maximum

Operating temperature range

0to 60°C (32°F to 140°F)

Storage temperature range -40°C to 85°C (-40°F to 185°F)
Humidity (non-condensing) 0t0 95%
1 Does not include cable capacitance.
R3-1150 (Rev 3) 20-18 2/03
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20-8.1. Sequence of Events Contact Input Terminal Block Wiring
Information

The diagram for the Sequence of Events contact input Personality moduleis
illustrated in Figure 20-8. The following table lists and defines the abbreviations
used in this diagram.

Abbreviation Definition

1+ through 16+ | Contact input positive terminal connection.

1- through 16- | Contact input negative terminal connection.

Earth ground terminals.

PS+, PS Auxiliary Power Supply terminals.

RSV Reserved terminal. No connection allowed on these terminals.

Note

Do not use terminal block locations marked RSV.

Sequence of Events Contact Input: (1C31110G03)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Al 1+ | 2+ | 3+ | 4+ | 5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+ |PS+|PS-

C|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV| L | L

Figure 20-8. Terminal Block Connections for the Sequence of Events Contact Input
Personality Modules
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20-8.2. Sequence of Events Contact Input Field Connection Wiring
Diagram

Non-CE Mark Certified Systems

Field : 1-
16
Contacts . 16+
. In16
16- R
Personality Module Electronics
1C31110G03 Module
T 1+ In1
Field 16
Contacts .
T 1o+ In16
T ¥- Channel
. Rtn
x- = one input from @ b—— 1 ...
the set {1-....16- Personality Module Electronics
{ ! 1c311'f'6603 Module

Figure 20-9. Field Connection for the Sequence of Events Contact Input Personality Module
(Non-CE Mark)
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CE Mark Certified Systems

Note

[\ 1+
) Inl
\ 1-
[ ]
Field 16
Contacts b —
[\ 16+
) \] In16
Channel
\/16 Rtn
See Note 1
e Personality Module Electronics
1C31110G03 Module
+
/Y AN In1
il .
Field I6
Contact e
16+
In16
\ / X- Channel
Rtn
X- =one input from
the set {1-,...16-} 1 Personality Module Electronics

1C31110G03

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Module

Figure 20-10. Field Connection for the Sequence of Events Contact Input Personality

Mo

dule (CE Mark)

2/03

Emerson Process Management Proprietary Class 2C

20-21

R3-1150 (Rev 3)



Sequence of Events Module

20-8.3. Sequence of Events Contact Input Configuration and Status
Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Module Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the
Hardware Tab).

Table 20-10. Sequence of Events Contact Input Configuration/Status Register
(Address 13 or D in Hex)

Data Description - Data Description -
Bit Configuration Register Status Register (Read)
0 Configure Module. Module configured
(1 = configured; 0 = unconfigured)
1 Force internal error. Internal error
(1 =forced error; 0 = no forced error)
2-5 Not used. Not used.
6 Enable digital input blown fuse signa Status of enable digital input blown fuse signa
and module attention for blown fuse. and module attention for blown fuse.
7 Not used. Should be set to zero (0). Blown fuse for digital input
8 Contact input field card (enable contact | Statusof contact input field card (enable contact
input auxiliary voltage failure signal and | input auxiliary voltagefailure signal and module
modul e attention for auxiliary voltage attention for auxiliary voltagefailure and ground
failure and ground fault detection fault detection circuitry).
circuitry).
9 Not used. Should be set to zero (0). Auxiliary voltage failure for contact input.
10 Enable module attention for aGND fault. | Status of Enable module attention for a GND
fault.
11 Not used. Should be set to zero (0). GND faullt.
12 Disable chatter control. Disable chatter control.
13 Reset chatter control counterson buffer | Status of reset chatter control counters on buffer
unfreeze (instead of decrementing every | unfreeze (instead of decrementing every 100
100 milliseconds). milliseconds).
14 Not used. Should be set to zero (0). Clock synchronized.
15 Not used. Should be set to zero (0). Not used.

Bit O: Module will not operate until thisbit is set with awrite.

Bit 1 When thisbit is set, theinternal error LED isturned on, and only the sta-
tus registers can be read.

Bit 6: This bit should be cleared to zero (0).

Bits 8: This bit should be set.

R3-1150 (Rev 3) 20-22 2/03
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Bit 10:

Bit 12:

Bit 13;

This bit should be set according to application need.

When this bit is set and an input channel is not masked off, that input
can chatter and each event will be recorded until the event buffer over-
flows. Default stateis“0” and enables the chatter control function.

When this bit is set, the chatter control counter for each channel is reset
each time an event buffer isunfrozen instead of being decremented each
100 milliseconds. Default stateis*0” and hasthe chatter control counter
being decremented every 100 milliseconds.

20-9. Diagnostic LEDs

Table 20-11. Sequence of Events Contact Input Diagnostic LEDs

LED Description

P (Green) Power OK LED. Lit when the +5V power is OK.

C (Green) CommunicationsOK LED. Lit when the Controller iscommunicating with the
module.

E (Red) External fault. Lit when aground fault occursin thefield wiring. Ground fault
isalso indicated in bit 12 (GND fault) of the Status register.

| (Red) Internal fault. Lit when the internal on-card +48V/+10V contact auxiliary
power supply has failed. Only lit if Bit 8 of the Configuration register is set.

CH1 through CH16 Lit when the input contact of the LED’s corresponding channel is closed.

(Green)
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Section 21. Compact Sequence of Events

Module

21-1. Description

The Compact Sequence of Events module provides 16 digital channels to monitor
the open or closed state of digital inputs or contactsin the field. The module
provides afilter to reject changes of state less than four milliseconds. The Compact
Sequence of Events module can also perform event tagging and chatter control for
each input channel.

The Ovation Controller writes a channel event tagging mask to the Electronics
module to enable event tagging for specific input channels. It has a chatter control
flag for each channel to indicate that the input channel has changed state too many
timesin aperiod of time, or is changing state at too fast arate. It also has achannel
ID to indicate which channel changed state. Each channel is checked every 125
micro-seconds. If the channel event tagging mask bit is zero, that channel is not
checked.

If thereisan input channel state change, the changeisrecorded in the SOE module's
Event Buffer and the input channel’s Chatter counter is incremented. When the
input channel’s Chatter counter value reaches four, any additional state changesare
not recorded for that input channel. The recording of additional state changes for
that input channel isinhibited until the input channel Chatter counter isreset to a
zero value.

A control bit written by the Ovation Controller provides two options for resetting
an input channel’s Chatter counter:

® Eachinput channel’s Chatter counter isreset after the Ovation Controller reads
the SOE modul€'s Event Buffer. With this option sel ected, the SOE module will
identify up to four state changes for each of its input channels between
successive Ovation Controller Event Buffer read operations.

® Eachinput channel’s Chatter counter is checked every 100 milliseconds and is
decremented if its value is greater than zero. When the input channel’s Chatter
counter value reaches zero, future input channel state changes may be entered
into the Event Buffer. With this option selected, an input state change rate
greater than 1 per 100 milliseconds will result in no new Event Buffer entries
for that input channel, while alower input state change rate will allow new
Event Buffer entries for that input channel.

The Compact Sequence of Events moduleis applicable for CE Mark certified
systems.
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There are two 32 event buffers. This allows the event tagging and chatter control
function to be writing into one event buffer while the Ovation Controller is reading
the other event buffer. The Ovation Controller only reads each module a small
portion of the loop time. This alows both event buffersto be available the rest of
the loop time.

Each event buffer contains 64 words with up to 32 Channel-IDs and 32 Event-
Times. The event buffers are memories. The memory control circuit controlswhich
event buffer to write into and which event buffer to read from. Before reading the
event buffer, the buffer status register must be read to determine the number of
words to read.

Time synchronization is accomplished by the Ovation Controller writing atime
reference simultaneously to all Sequence of Events modules with a 1 millisecond
resolution. The Compact Sequence of Event Module is CE Mark applicable.

Note

All SOE modulesin a Controller MUST be
connected to the I0IC card that is configured as the
Time Keeper.

/N

Caution

Do NOT mix the Compact Sequence of Events
module (1C31233) with the Sequence of Events
module (1C31157) in the same system.

Cautions for CE Mark certified systems:

Any base unit that contains a 125V DC Compact
Sequence of Events Electronics module
(1C31233G03) with Foam Insert (1C31238H01) and
interfaces to hazardous voltage (>60 VDC) must
include a hazardous voltage warning label
(1B30025H01) on that base unit.

R3-1150 (Rev 3) 21-2 2/03
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Any base unit containing a 125V DC Compact
Sequence of Events Electronics module
(1C31233G03) with Fused Digital Input Personality
module (5X00034G01) and interfaces to hazardous
voltage (>60 VDC) must include ahazardous voltage
warning label (1B30025H01) on AL L base units on
the branch.

Thislabel must be placed in avisible location on the
base unit, preferably above the spare fuse location.
The project drawings must indicate this.

21-2. Module Groups

21-2.1. Electronics Modules

There are four Electronics module groups for the Compact Sequence of Events
Module:

1C31233G01 provides for 24/48 VDC single-ended inputs.

1C31233G02 provides for 24/48 VDC differential inputs and supports the 16
point individually fused option.

1C31233G03 provides for 125 VDC differential inputs and supports the 16
point individually fused option.

1C31233G04 (Contact Input) provides for 48 VDC on-card auxiliary power.

21-2.2. Personality Module

There is one Personality module group for the Compact Sequence of Events
Module:

5X00034G01 provides for 16 point individual fusing with acommon supply.

Thisisan optional Personality module that is available for use with the
differential input Electronics modules (1C31233G02, 1C31233G03) for
applications requiring individual point fusing with a common supply.
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21-2.3. Foam Insert

Thereis no Personality module required for use with the Compact Digital Input
subsystem (except for the 16 point individually fused option 5X00034G01). A foam
insert is available that fits into the Personality module cavity in the Base Unit and

provides wiring information.

¢ 1C31238H01

Table 21-1. Compact Sequence of Events Subsystem

Electronic Per sonality M odule
Range Channéds Module or Cavity Insert !
24/48 VDC (Single-ended) Digital input 16 1C31233G01 1C31238H011
24/48VDC
(Differential) 16 1C31233G02 1C31238H011
(Cavity Insert)
Individually fused with common power supply 16 1C31233G02 5X00034G01
(Fused Pmod)
125VDC
(Differential) 16 1C31233G03 1C31238H011
(Cavity Insert)
Individually fused with common power supply 16 1C31233G03 5X00034G01
(Fused Pmod)
48 VDC On-Card wetting supply 16 1C31233G04 1C31238H011

the module.

L Thisisan insert that fitsinto the Personal ity module position and provides awiring schematic label for

All Configurations are CE Mark certified.

When the 125VAC/VDC Compact Digital Input Emod (1C31233G03) isused in

applications without the Fused Pmod (5X00034G01), additional external fusing or
other current limiting devices are recommended on the hazardous inputsto provide
additional protection to the external wiring and power source.

21-3. External Power Supplies

When using the 1C31233G01 single-ended module, or 1C31233G02/G03 with
Personality module 5X00034G01, the required voltage source may be obtained

from the internal auxiliary power supply (Controller backplane) or it may be

obtained from an external power supply.

R3-1150 (Rev 3)
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If an external power supply isused, see Appendix D for the steps to be undertaken
before connecting the external power supply to the Compact Sequence of Events
Digital Input module base unit terminal block.

21-4. Digital Input Field Interface

The Digital Input configuration contains 16 channels, where each channel has
voltage level sensing circuitry used to detect whether an input is on or off. Style
1C31233G02/G03 has 16 isolated differential inputs to accommodate separate
external auxiliary supplies. Style 1C31233G01 has 16 single-ended (common
return) digital inputswith an on-card blown fuse detect to accommodate acommon
external auxiliary supply for all channels. The input voltage level monitored by the
module is determined by the particular card group in the module.

Also, Style 1C31233G02/G03 can be used with the individually fused Personality
module 5X00034G01 for applications requiring individual point fusing with a
common supply.

Thefield side circuitry for the single-ended configuration is shown in Figure 21-1,
and thedifferential configurationin Figure 21-2, and the 16 point individually fused
configuration is shown in Figure 21-3. Aninput resistor provides the normal mode
surge protection and limits the current during normal operation. An opto-isolator
provides high dielectric isolation between the field side and the logic or 1/0 bus
side. The Single-Ended Digital Input configuration hasacircuit used to monitor the
presence of the wetting supply. Two cases cause this monitor circuitry to report a
blown fuse status and issue an attention status to the Ovation Controller:

® Fuseisblown on the module.

® Auxiliary supply level islower than minimum On Input Voltage.

21-4.1. Field Wiring Considerations for the Digital Input Configuration
The following maximum resistances of the cable and the interfaced device apply:

24VDC - 100 KQ; 48 VDC - 150 KQ; 125 VDC 250 KQ
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CONTACT |

(TO OTHER BASE UNITS)

] (AT

FIELD BT}

CONTACT | —
CHANNEL 1

[AZ]
FIELD —[ [BZ}

current
limiter

CHANNEL 1

CHANNEL 2

CHANNELS 3 - 16

current
limiter

CHANNEL 2

[ 1

I

FUSE

.
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(TO OTHER BASE UNITS)

current
limiter
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Figure 21-1. Compact Sequence of Events Module Single-Ended Digital Input Front End
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(TO OTHER BASE UNITS)
oo [AT]
% (BT}

FIELD
CONTACT
CHANNEL 1 N current

=

OPTO-

L CHANNEL 1 S% ISOLATOR
!

FIELD
CONTACT
CHANNEL 2 current
. y

. OPTO-
T CHANNEL 2 ISOLATOR

CHANNELS 3 - 16 L

Figure 21-2. Compact Sequence of Events Module Differential Digital Input Front End
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FIELD l
BT}
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CONTACT =
T_f 0
CHANMEL 1
054 A current
Pl limiter ]
OPTO-
L CHANNEL 1 Jr ISOLATOR
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FIELD l BT
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CHANMNEL 2
054 g [ corent | .
Pl limiter ]
OPTO-
T CHANNEL 2 % % ISOLATOR
_—
CHANNELS 316 &+ M
* *
5 &
=
5 B
= b
B H

(TO OTHER BASE UNITS)

Figure 21-3. 16 Individually Fused Compact Digital Inputs Front End
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21-5. Contact Input Field Interface

The Contact Input configuration (1C31233G04) provides 16 contact input current
detecting channels with common returns. The field side circuitry and terminal
connections for three of these channels are shown in Figure 21-4.

A +48V on-board power supply provides current limited contact wetting voltage if
the contact is open. If the contact closes, current is drawn from the +10V supply
which turns on the associated opto-isolator; thereby, relaying aclosed contact state
to the I/O bus. The opto-isolators and the isol ation provided by the 10V and 48 Volt
power supply provide high dielectric isolation between the field side and the logic
or I/O bus side.

There are two methods of wiring field devices to the termination block as shown in
Figure 21-4. Each field contact may have a separate input and return line as shown
for channel 1. Alternatively, field contacts wired to the same module may share a
return line as shown for channels 2 and 3. For either wiring method, do not tie the
contact return line to earth ground or aground fault condition will occur, aswell as
a degradation of the common mode surge protection.

Ground fault detection circuitry on the Sequence of Events module with Contact

I nputs activateswhen the input or return linefor any channel finds alow impedance
(<5 K ohmes) path to earth ground. A single wire with aground fault will not cause
an error inthe point data, but multiple ground faults, if they include input and return
lines, could cause faulty data (that is, channels appearing asif their contacts are
closed when they are really open).

R3-1150 (Rev 3) 21-8 2/03
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When aground fault occurs, the external error LED lights, and the GND Fault bit
11 in the Status Register is set. If the GND Fault Attention Enable bit 8 is set in the
Configuration Register, aground fault is seen as a catastrophic error causing an
attention status to be sent back to the Controller. See Figure 21-4 for ground fault
detection circuitry.

48 VDC CONTACT WETTING POWE SOLATED
‘ 10 VDC OPTO ROWER POWER 3 g
CURRENT SuPPLY
LIMITING
[(AT] OPTO-
FIELD % ISOLATOR
CONTACT | — RETURN
CHANNEL 1 in
O
CURRENT |
LIMITING 1o
FELD | — BT % ISOLATOR
CONTACT | —
CHANNEL 2 L
o |
OPTO-
FELD | ISOLATOR
CONTACT | GROUND FAULT
DETECTION CIRCUIT
CHANNEL 3 L
o« | R
l 4 OPTO-
. ISOLATOR
R
CHANNELS 4 - 16 ®

e

Figure 21-4. Compact Sequence of Events Module Contact Input Front End
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21-5.1. Field Wiring Considerations for the Contact Input Configuration
The following definitions apply to the restrictions listed below:
— Rgnunt = contact shunt resistance
— Reontact = resistance associated with a closed contact
— Ryetym = resistance of the common return line
— Rjine = resistance of the non-common cable length to and from the contact
— Ry ring = Reontact T Riine * 16Rreturn
— Ryt = resistance from either line to ground which causes a ground fault

Figure 21-5 shows possible cable resistances that affect contact input performance.
The following restrictions apply:

® Under no-ground-fault conditions or if the channel return (low) line has a
ground fault:

— Rgnynt @cross contact must be > 10k ohms to always recognize an open
contact as open.

— Rgunt @cross contact must be = 50k ohms to maintain the high-level contact-
wetting voltage.

® |f theinput connection from achannel has a ground fault with the contact open:

—  Rgqunt @cross contact must be > 150k ohms to guarantee ground fault is
detected.

® For aground fault on the input or return connection to a channel:

— Ryt from either line to ground must be < 5K ohms to guarantee detection
of the ground fault.

® With or without ground fault conditions:

— Ruiring through field wiring to contact must by < 100 ohms to always
recognize a closed contact as closed.

R3-1150 (Rev 3) 21-10 2/03
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1of 16
inputs
Rfault
field
T contact =
Rshunt
Rcontact

common return
on FCI board

Rline Rreturn_

from other :zj
Rfault contacts Rfault

Figure 21-5. Cable Impedances in Field Wiring

21-5.2. Field Wiring Cable Lengths

The following two tables list the maximum cable lengths for field wiring to the
contacts. For both, assume Rcontact is 0 ohms.

Table 21-2 applies when there are individual common return lines brought to the
card edge as shown in Figure 21-4. Thisimpliesthat Rreturn is 0 ohms,

Table 21-2. Maximum Cable Length for 16 Individual Common Returns

Ohms per Thousand Feet Maximum Cable Length
Wire Gauge (Solid Copper Wire) (Thousands of Feet)
18 6.64 7.5
20 10.2 49
22 16.2 3.0
2/03 21-11 R3-1150 (Rev 3)
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Table 21-3 applieswhen al 16 channels share acommon return line. In both tables,
the Maximum Cable Length is the length of the cables from the termination block
to the contacts in the field.

Table 21-3. Maximum Cable Length for a Single Common Return for All 16 Inputs

Ohms per Thousand Feet Maximum Cable Length
Wire Gauge (Solid Copper Wire) (Thousands of Feet)
12 1.66 354
14 2.27 2.59
16 4.18 1.40
18 6.64 0.89
R3-1150 (Rev 3) 21-12 2/03
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21-6. Compact Sequence of Events Digital Input

Module

Electronics Module (1C31233G01 through G03)

Table 21-4. Compact Sequence of Events Digital Input Specifications

Description

Value

Number of channels

16

Input range (single-ended or differential)

Refer to Table 21-5.

Propagation delay of contact change of state 2
24V /48V DC
125vDC

3.75 mSec minimum; 4.25 mSec maximum
3.75 mSec minimum; 4.45 mSec maximum

Signal rejection
Always rejects change of state
Always accepts change of state

< 3.87 mSec
> 4.13 mSec

Cable length (quality is 50pF/ft or better)

1000 feet maximum

Diagnostics

Internal module operating faults and Blown fuse detection. 3

Dielectric isolation:
Channel to channel 4
Channél to logic

1000 VAC
2000 VAC differential; 1000 VAC others

Module power from logic supply

Main: 1.44 W typical, 1.8 W maximum

Operating temperature range

0to 60°C (32°F to 140°F)

Storage temperature range

-40°C to 85°C (-40°F to 185°F)

Humidity (non-condensing)

0to 95%

2 Does not include cable capacitance.

auxiliary power supply.

1 Input range level is dependent on module group.

3 Blown fuse detection appliesto single-ended channel configuration only, when an on-board fuseis provided for the

4 Channel to channel isolation appliesto differential channel configuration only.
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Table 21-5. Compact Sequence of Events Digital Input Ranges

On Input Off Input Off
Voltage Voltage On Input Input Input
I nput (vDC) (vDC) Current (mA) | (Watts) Power
Level Min M ax M ax Min Max M ax Typical
24VDC 20 60 9 13 2.6 0.33 0.65
48VDC 20 60 9 13 2.6 0.33 1.7
125VvDC 80 140 55 13 2.8 0.33 4.26

21-6.1. Sequence of Events Digital Input Terminal Block Wiring
Information

The available foam insert has a simplified wiring diagram label on top, which
appears above the terminal block. This diagram indicates how the wiring from the
field isto be connected to the terminal block in the base unit. The diagramsfor the
Compact Sequence of Events Digital Input module areillustrated in Figure 21-6.

The following table lists and defines the abbreviations used in these diagrams.

Abbreviation Definition

1+ through 16+ | Digital input positive terminal connection

1- through 16- | Digital input negative terminal connection

Earth ground terminals

PS+, PS- Auxiliary Power Supply terminals

RSV Reserved terminal. No internal connection

R3-1150 (Rev 3) 21-14 2/03
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8

9

10

11

12

13

14

15

16

17

18

RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|PS+| PS-

10- | 11- | 12- | 13- | 14- | 15-

1+ | 2+

3+

4+

5+ | 6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+

On the differential modules (1C31233G02 and 1C31233G03 only), each channel has a diode bridge
at the front-end. Therefore, the inputs to Row B and C are reversible.

Configuration Using the Foam Insert (16 point single-ended or differential)

Note

8 9 10 11 12 13 14 15 16 17 18

2+

3+

4+

5+ | 6+ | 7+ | 8+ | 9+ [ 10+

PS-

RSV

Configuration Using the 16 Point Individually Fused Personality Module

Figure 21-6. Terminal Block Connections for the Compact Sequence of Events Digital Input

Module (1C31233G01 -G03)
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21-6.2. Compact Sequence of Events Digital Input Field Connection
Wiring Diagram

Non-CE Mark Certified Systems

Single-Ended Digital Voltage Inputs
l-
L XX
. 1+
L]
Field 16
Contacts .
° 16-
m Channel
16+ 16
0.5A
Auxiliary PS+ ~ ,l?/l%wnﬁgr
Voltage Surge P
Supply Protection T
L Rtn
PS-
Electronics Module
Differential Digital Voltage Inputs
1+
Ch |
~ alnne
L] 1_
*
. L]
Field 16
Devices .
16+
Channel
— H 16
* 16-
* Auxiliary power supply may be AC or DC. It aDC supply Auxiliary
is used, the polarity can be opposite of what is shown. Voltage
Supplies
Electronics Module
16 Individually Fused Digital Voltage Inputs
1+ 0.5A
YA Channel
- 1
L]
l-
L]
Field 16
Contacts .
D 16+ 0.5A
YA Channel
j 16
16-|
PS+
=
| S—
Auxiliary
Voltage
Supply
L 1
LT
PS-
Personality Module Electronics Module

Figure 21-7. Field Connection for the Compact Sequence of Events Digital Input Module
(Non-CE Mark)
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CE Mark Certified Systems

Single-Ended Digital Voltage Inputs

1-
Channel
E— 1
1+
. ° =
Field 16
Contacts .
° 16-
|16+ 16
0.5A
- oo VW Power
Auxiliary PS+ Mov:itor
Voltage Surge P
Supply Protection T
L Rtn
PS-

Electronics Module

Differential Digital Voltage Inputs

1+
« Channel
1
L] . 1_

. =
Field 16
Devices ]

16+

* Channel
16

Auxiliary mil 16-
Voltage =
Supplies
* Auxiliary power supply may be AC or DC. It aDC supply
is used, the polarity can be opposite of what is shown. Electronics Module

16 Individually Fused Digital Voltage Inputs
1+ 0.5A

] Channel
1
L] 1_

Field 16
Contacts .
. 16+ 0.5A

A Channel
16
16-

All field wiring must be braid-shielded and

grounded at entry point of cabinet using PSH+
recommended hardware (refer to “Cable 1
Guidelines” in U3-1000
and U3-1005). Auxiliary
Voltage [ I
Supply PS-

Personality Module Electronics Module

Figure 21-8. Field Connection for the Compact Sequence of Events Digital Input Module
(CE Mark)
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21-6.3. Compact Sequence of Events Digital Input Configuration and

Status Register

Word address 13 (D in Hex) is used to configure the module and provide status
information to the Controller. The status register can be read by using the Point
Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).

Table 21-6. Compact Sequence of Events Digital Input Configuration/Status Register 1
(Address 13 or D in Hex)

Data Description - Data Description -
Bit Configuration Register (Write) Status Register (Read)

0 Configure Module. Module configured

(1 = configured; 0 = not configured)
1 Force internal error. Internal error
(1 =forced error; 0 = no forced error)
2-5 Not used. Should be set to zero (0). Not used.

6 Enable digita input blown fuse signa Status of enable digital input blown fuse signal
and modul e attention for blown fuse. and modul e attention for blown fuse.

7 Not used. Should be set to zero (0). Blown fuse for digital input.

8 Contact input field card (enable contact | Statusof contact input field card (enable contact
input auxiliary voltage failure signal input auxiliary voltagefailure signal and module
and module attention for auxiliary attention for auxiliary voltagefailureand ground
voltage failure and ground fault fault detection circuitry).
detection circuitry).

9 Not used. Should be set to zero (0). Auxiliary voltage failure for contact input

10 Enable module attention for a GND Status of Enable module attention for a GND

fault. fault.

11 Not used. Should be set to zero (0). GND fault.

12 Disable chatter control. Disable chatter control.

13 Chatter control option. Status of chatter control option.

14 Not used. Should be set to zero (0). Clock synchronized.

15 Not used. Should be set to zero (0). Not used.
1 Applicable for configuration of the Digital Input module (1C31233G01 - G03). See Section 21-8 for
configuration of the Contact Input module.

Bit O: Module will not operate until this bit is set with awrite.

Bit 1: Whenthisbitisset, theinternal error LED isturned on, and only the sta-
tus registers can be read.

Bit 6: Thisbit should be set for asingle-ended digital input (1C31233G01) and

cleared for the others.

R3-1150 (Rev 3) 21-18
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Bits 8-10: These bits should be cleared to zero (0).

Bit 122 When this bit is set and an input channel is not masked off, that input
can chatter and each event will be recorded until the event buffer over-
flows. Default stateis“0” and enables the chatter control function.

Bit 13:  Whenthishit is set, chatter will be flagged when an input changes state
four or more times between event buffer reads. When cleared, chatter
will be flagged for state changes greater than 1 per 100 milliseconds.

21-6.4. Secondary/Expansion Configuration and Status Register

Word address 14 (E in Hex) is used to enable or disable the channel event tagging

mask.
Table 21-7. Secondary/Expansion Configuration/Status Register (Address 14 or E in Hex)
Data Description Data Description
Bit Configuration (Write) Status (Read)
0-15 Channel Event Tagging mask Channel Event Tagging mask
2/03 21-19 R3-1150 (Rev 3)
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21-7. Diagnostic LEDs

Table 21-8. Compact Sequence of Events Digital Input Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK
C (Green) Communications OK LED. Lit when the Controller iscommunicating with the
module.
E (Red) For Single-ended Digital Input: Lit when fuse blows or there isaloss of the

auxiliary power supply (Only when Bit 6 of Configuration register isset. Then
Bit 7 of the Status register is set)

For Differential Digital Input: Not lit since the configuration bit is not set, and
the blown fuse signal from the field card isignored.

| (Red) Internal Fault LED. Lit whenever the Force Error bit (Bit 1) of the
Configuration Register (see Table 21-6) is set, or when atimeout of the
watchdog timer occurs when the Controller stops communicating with the
module.

Also lit when Controller stops communicating with the module.

CH1 through CH16 Lit when the input voltage of the LED’s corresponding channel is greater than
(Green) the channel’s minimum “On Input Voltage.”

21-8. Compact Sequence of Events Contact Input
Module

Electronics Module (1C31233G04)

Table 21-9. Compact Sequence of Events Contact Input Module Specifications

Description Value
Number of channels 16
On board auxiliary power supply 42 \/ minimum
55V maximum
Signal rejection
Always rejects contact change of state < 3.87 mSec
Always accepts contact change of state > 4.13 mSec

Propagation delay of contact change of state 1 3.75 mSec minimum; 4.4 mSec maximum

R3-1150 (Rev 3) 21-20 2/03
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Table 21-9. Compact Sequence of Events Contact Input Module Specifications

Description Value

Closed contact output current 4 mA minimum
8 mA maximum

Diagnostics Internal module operating faults
Ground Fault Detection

Dielectric isolation:

Channel to logic 1000 VAC
Module power from logic supply 4.56 W typical (al inputs on)
5.0 W maximum
Operating temperature range 0t0 60°C (32°F to 140°F)
Storage temperature range -40°C to 85°C (-40°F to 185°F)

1 Does not include cable capacitance.

21-8.1. Compact Sequence of Events Contact Input Terminal Block
Wiring Information

The diagram for the Compact Sequence of Events Contact Input moduleis
illustrated in Figure 21-9. The following table lists and defines the abbreviations
used in this diagram.

Abbreviation Definition

1+ through 16+ | Contact input positive terminal connection

1- through 16- | Contact input negative terminal connection

Earth ground terminals

PS+, PS Auxiliary Power Supply terminals

RSV Reserved terminal. No internal connection

2/03 21-21 R3-1150 (Rev 3)
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6 7 8 9 10 11 12 13 14 15 16 17

18

RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|RSV|PS+

PS-

3+

4+

5+

6+ | 7+ | 8+ | 9+ |10+ |11+ |12+ |13+ |14+ |15+ |16+ | L

Figure 21-9. Terminal Block Connections for the Compact Sequence of Events Contact

Input Modules (1C31233G04)
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21-8.2. Compact Sequence of Events Contact Input Field Connection
Wiring Diagram

Non-CE Mark
1+
T (] IN 1
T I
L]
1 -
16
' 16 *+
[ ] IN 16
O O & = | CHANNEL
16 RTN
ELECTRONICS
MODULE
]_ +
T il IN 1
L1
1 _
FIELD
INPUTS 16
16 +
T ] IN 16
T — CHANNEL
16 RTN
ELECTRONICS
MODULE

Figure 21-10. Field Connection for the Compact Sequence of Events Contact Input Module
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CE Mark

1+
I ] IN 1
| ]
L 1-
16
‘ 16 *
7 ] IN 16
T ( — CHANNEL
¥ 16 RTN
J_ —
ELECTRONICS
See Note 1 MODULE
1+
T f [ ] IN 1
[]
1 _
FIELD ‘
INPUTS 16
16 +
T 1 IN 16
T — CHANNEL
V—L} 16 RTN

See Note 1 ) ELECTRONICS
Note MODULE
1 All field wiring must be braid-shielded and grounded at entry
point of the cabinet using the recommended hardware (refer
to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 21-11. Field Connection for the Compact Sequence of Events Contact Input Module
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21-8.3. Compact Sequence of Events Contact Input Configuration and
Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Module Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the
Hardware Tab).

Table 21-10. Compact Sequence of Events Contact Input Configuration/Status Register 1

(Address 13 or D in Hex)

Bit Data Description - Data Description -
Configuration Register Status Register (Read)
0 Configure Module. Module configured
(1=configured; O=unconfigured)
1 Force internal error. Internal error
(1=forced error; 0=no forced error)
2-5 Not used. Not used.

6 Enable digital input blown fuse signal and Status of enable digital input blown fuse signal and
modul e attention for blown fuse. modul e attention for blown fuse.

7 Not used. Should be set to zero (0). Blown fuse for digital input.

8 Contact input field card (enable contact input | Statusof contact input field card (enabl e contact input
auxiliary voltage failure signal and module auxiliary voltage failure signal and module attention
attention for auxiliary voltage failure and for auxiliary voltage failure and ground fault
ground fault detection circuitry). detection circuitry).

9 Not used. Should be set to zero (0). Auxiliary voltage failure for contact input.

10 Enable module attention for a GND faullt. Status of Enable module attention for a GND fault.

11 Not used. Should be set to zero (0). GND fault.

12 Disable chatter control. Disable chatter control.

13 Reset chatter control counters on buffer Status of reset chatter control counters on buffer
unfreeze (instead of decrementing every 100 | unfreeze (instead of decrementing every 100
milliseconds). milliseconds).

14 Not used. Should be set to zero (0). Clock synchronized.

15 Not used. Should be set to zero (0). Not used.

1 Applicable for configuration of the Contact Input module (1C31233G04). See Section 21-6 for configuration of
the Digital Input module.

Bit O: Module will not operate until thisbit is set with awrite.

Bit 1. When thisbit is set, theinternal error LED isturned on, and only the sta-
tus registers can be read.

Bit 6: This bit should be cleared to zero (0).

Bits 8: This bit should be set.

Bit 10:  Thisbit should be set according to application need.
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Bit 12;

Bit 13:

When this bit is set and an input channel is not masked off, that input
can chatter and each event will be recorded until the event buffer over-
flows. Default stateis“0” and enables the chatter control function.

When this bit is set, the chatter control counter for each channel isreset
each time an event buffer isunfrozen instead of being decremented each
100 milliseconds. Default stateis“0” and has the chatter control counter

being decremented every 100 milliseconds.

21-9. Diagnostic LEDs

Table 21-11. Compact Sequence of Events Contact Input Diagnostic LEDs

LED Description

P (Green) Power OK LED. Lit when the +5V power is OK.

C (Green) Communications OK LED. Lit when the Controller is communicating with the
module.

E (Red) External fault. Lit when aground fault occursin the field wiring. Ground fault
isaso indicated in bit 12 (GND fault) of the Status register.

| (Red) Internal fault. Lit when the internal on-card +48V/+10V contact auxiliary
power supply has failed. Only lit if Bit 8 of the Configuration register is set.

CH1 through CH16 Lit when the input contact of the LED’s corresponding channel is closed.

(Green)

R3-1150 (Rev 3)
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Section 22. Servo Driver Module

22-1. Description

Steam turbines are used in many electrical power generation plants. The electrical
load on a steam turbine's el ectric generator fluctuates as the el ectric power
consumption increases or decreases. The Digital Electro-Hydraulic (DEH) control
system provides turbine control to adjust steam turbine shaft rotational speed in
response to varying electric generator loads. Very large amounts of force are
required to move valves on large turbines. Therefore, an interposing deviceis
required between the DEH control system and the controlled valves.

The Ovation Servo Driver module provides an interface between an Ovation
Controller and an electro-hydraulic servo valve actuator. Each controlled turbine
valveis connected to an el ectro-hydraulic actuator (servo-motor). A servo-motor is
afluid operated piston. Admission of high pressure hydraulic fluid to the piston
cylinder isregulated by asmaller pilot valve. The pilot valve passes hydraulic fluid
underneath the piston to raiseit and the controlled valve, or it divertshydraulic fluid
to the upper side of the piston to lower it and the controlled valve.

A valve position set point is maintained by the Ovation Servo Driver Electronics
module. The set point isnormally altered by the Ovation Controller viathe /O bus.
Inside the Electronics module, a microcontroller provides closed |oop proportional-
plus-integral (Pl) control for real time valve position control.

Note

Thefirmwarelevel for the Servo Driver module must
beVersion OB or later.

The valve position set point causes the Servo Driver module to generate an output
control signal that drives the electro-hydraulic servo valve actuator coil. The
feedback loop is closed with the val ve's position measurement being obtained from
aDC-LVDT or an AC-LVT that is mounted on the valve stem.

The electronics module will interface two Electro-Hydraulic (EH) actuatorsin the
field. The module provides two independent channels that are electrically isolated
from each other.

The Servo Driver Module is NOT applicable for CE Mark Certified Systems.
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22-2. Operation

The Servo Driver module operates as a two-channel closed-loop servo card, or asa
single-channel closed loop servo card that accommodates dual LVDTs. A
configuration flag is set/reset to select the option.

The dual-channel option uses a single sine-wave or DC feedback to detect valve
position for each channel. The feedback signal’s amplitude is proportional to valve
position. A programmable gain amplifier is used to increase the resolution of the
feedback signal and is adjusted for optimum performance during a calibration
sequence.

When asine-wave input is used as the feedback, it is assumed that the feedback
signal provided is proportional to valve position, and linear. The sine-waveinput is
rectified and the result is uni-polar. The input can accommodate a signal of
increasing or decreasing amplitude as the valve is stroked from 0 to 100%.
Depending on the customer mechanical hookup, afailed signal would then appear
to the card asavalve flying open, or avalve flying closed, and the resulting control
action would be to close the valve, or to open the valve.

The single channel option executes only one PI loop in the microcontroller
firmware. Prior to executing the Pl loop, the feedback positions from each channel
are high selected.

Another optionisthe“faillnPlaceFlag” option. If theoption isset and the Control ler
stops updating the module, the target position remains at the most recent position.
If the “faillnPlaceFlag” option is not set, the target position is set to -5%.

Another important optionisthe proportional output option. If thisoption isselected,
the output voltage is set equal to demand position. The result is that 0 to 100%
demand gives 0 to 10.2 volts on the output.

The proportional output, faillnPlaceFlag, and redundant LVDT options are single
flags that affect both channels.

22-2.1. AD/DA Conversion and Timing

The Servo Driver operateson abasic 5 millisecond period. During the 5 millisecond
period, four interrupts occur. During each of the first three interrupts, AD readings
of position feedback are recorded for each channel. After the third AD reading is
taken, the three values are middle-selected and the Pl algorithm is called.

The fourth interrupt in the 5 millisecond period handles watchdog timing,
contingency timing, and sequencing of diagnostics.
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22-3. Module Groups

22-3.1. Electronics Modules
There are three Electronics module groups for the Servo Driver module;
® 1C31199GO01 provides 16 Volts DCtoaDC LVDT.
® 1C31199G02 provides 19 Volts AC peak-to-peak 1 KHz to an LVT.
® 1C31199G03 provides 19 Volts AC peak-to-peak 3 KHz to an LVT.

22-3.2. Personality Modules
There are two Personality module groups for the Servo Driver module:

® 1C31201G01 has an RJ-45 modular jack to provide accessto alocal RS-232
serial port. Both field interface channels contain three resistors connected in
series that are used to provide asingle coil drive output.

® 1C31201G02 has an RJ-45 modular jack to provide accessto alocal RS-232
serial port. Both field interface channels contains two coil drive outputs, each
output with its own series resistor.
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Table 22-1. Servo Driver Subsystem 1

Electronic Per sonality
Range Channels Module Module
+16 VoltsDC toaDC LVDT 6 1C31199G01 1C31201G01

60 mA into a 60 ohm coil (CD1) or
40 mA into an 80 ohm coil (CD2) or
40 mA into a40 ohm (CD3) coil

19 VoltsAC peak-to-peak 1 KHztoan ACLVT 6 1C31199G02 1C31201G02
8 mA into two 1000 ohm coils

19 Volts AC peak-to-peak 3KHztoan ACLVT 6 1C31199G03 1C31201G02
8 mA into two 1000 ohm coils

When using the Point Builder to define points for a Servo Driver module, only the following point types are
valid for each channel:

1o Name Type I nput Source or Terminal Block
Channel Output Destination ~ Connection 2
1 Position Feedback (Device 1) Input Servo Driver Not applicable
2 Position Feedback (Device 2) Input Servo Driver Not applicable
3 Raw Demodulator Voltage (Device1) Input Servo Driver Not applicable
4 Raw Demodulator Voltage (Device2)  Input Servo Driver Not applicable
5 Demand (Device 1) Output Controller Not applicable
6 Demand (Device 2) Output Controller Not applicable

L Thismodule will interface to, and provide position control for, TWO Electro-Hydraulic (EH) actuators
inthefield.

2 The terminal block connection depends upon the application being used. Refer to wiring diagrams.
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22-4. Specifications

Electronics Module (1C31199)
Personality Module (1C31201)

Table 22-2. Servo Driver Module Specifications

Description

Value

Servo driver field interface channels

Two

DC LVDT position feedback input
range
(1C31199G01)

Low Range Input
0to 7.4V DC (maximum range)
0to 1.5V DC (minimum range)
High Range Input
0to 15V DC (maximum range)
0to0 5.0 V DC (minimum range)

AC LVT position feedback input
range
(1C31199G02, 1C31199G03)

Low Range Input
0.2t0 20V AC peak-to-peak (maximum range)
0.2t0 5.0 V AC peak-to-peak (minimum range)

DC LVDT position feedback input
impedance
(1C31199G01)

Low Range Input
40 kQ differential input with floating source
20 kQ oneinput line referenced to common
High Range | nput
80 kQ differential input with floating source
40 kQ oneinput line referenced to common

AC LVT position feedback input
impedance
(1C31199G02, 1C31199G03)

Low Range Input
20 kQ differential input with floating source
10 kQ one input line referenced to common

DC LVDT supply output voltages
(1C31199G01)

+16 V dc + 5%, 30 mA max. load current
()16 'V dc £ 5%, 30 mA max. load current
Supply output voltage matching: +1.5% over temperature range

AC LVT excitation output voltage
(1C31199G02, 1C31199G03)

19V AC pesk-to-peak + 11% @ 1.0 kHz + 10% (1C31199G02)
19V AC pesk-to-peak + 11% @ 3.0 kHz = 10% (1C31199G03)
500 Q minimum load impedance

Peak servo valve coil output voltage
(1C31199G01 DC LVDT)

CD1 100Q output, 60 Q coil, +£3.85V or
CD2 162Q output, 80 Q coil, 3.4V or
CD3 210Q output, 40 Q coil, +1.65V

Peak servo valve coil output voltages
(1C31199G02, 1C31199G03 AC
LVT)

CDA output, 1000Q coil, = 8.55V and
CDB output, 1000Q cail, + 8.55V

Servo valve coil output voltage accu-
racy
(1C31199G01-G03)

0.4% of full scale output
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Table 22-2. Servo Driver Module Specifications (Cont'd)

Description Value

Servo driver field interface dielectric | £1000 V dc (for both channels)

isolation Both channels field interface circuits have 50 V and 150 V short term
isolation from the logic common/Ovation 1/0 bus.

Each channel's field interface circuit has 50 V and 150 V short term iso-
lation from the other channel's field interface circuit.

Seria port RS-232, non-isolated
Serial port baud rate 9600
Module power 6.7 W typ. (1C31199G01 DC LVDT)

9.8 W max. (1C31199G01 DC LVDT)
5.3 W typ. (1C31199G02-G03 AC LVT)
6.3 W max. (1C31199G02-G03 AC LVT)

Logic board processor 80C196K B (16-bit microcontroller)
Operating temperature range 0to 60°C (32°F to 140°F)

Storage temperature range -40°Cto 85°C (-40°F to 185°F)
Humidity (non-condensing) 010 95%

22-5. Servo Driver Modes

The Servo Driver operates in various modes.
® Start mode

¢ Norma mode

® Loca-Manua mode

® Cdibrate mode

22-5.1. Start Mode
In start mode, the following occurs:
® Feedback position is determined.
® Diagnostics are executed.

® The module will typically transition into norma mode immediately.
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If the module does not transition to normal mode, the user can determine the
reason by examining register E, which contains SFES, or by using alaptop to
enter the “diag” command and print diagnostic information.

When the Servo Driver is powered-up or restarted, its primary objective isto avoid
an indeterminate output that would result in valve movement, and possible damage
to the valve or turbine. There are a number of hardware and software features that
prevent an indeterminate output.

The hardware is designed so that when the Servo Driver is powered-up, the power
supply to the servo output is turned off. With no current flow to the servo valve, it
isleft under the influence of its mechanical bias adjustment, the assumed state prior
to power-up. In addition, the coil drive D/A converter isnot turned on until it
receives the first output pattern.

As part of the microcontroller’s start sequence, the power supply is turned on, and
then a pattern is written to the coil drive D/A converter representing O volts. The
result isthat the servo output is under software control, no current flows between
the Servo Driver and the servo valve, and no valve movement has occurred.

The Servo Driver will not remainin Start mode unlessadiagnostic error is detected.
The Servo Driver transitions from Start to Local mode if al of the following
functions execute and return “normal” or “ok” status codes:

® Program the FPGA.

® Initialize default Pl constants.

® EPROM checksum check.

® Read out configuration constants from EEPROM.
® (o to Factory Configure Mode if PE pinis 1.

® EEPROM checksum check.

® RAM read/write test.

® UART scratchpad read/write test.

® Shared memory readback check.

The Servo Driver will set target valve demand equal to demand feedback before
transferring to Local mode.
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22-5.2. Normal Mode

Normal isthe preferred mode of the Servo Driver card.
In normal mode, the following occurs:

® Servo Driver moves the valve to the position requested by the Controller.

22-5.3. Local-Manual Mode

Local-manual mode is atransition mode used if the Controller is required to track
valve position on startup. In the Servo Driver module, there is no requirement for
tracking. Local-manual mode is a transition mode with no restrictions to normal
mode.

L ocal-manual mode is aso used for calibration sequences.

22-5.4. Calibrate Mode

Calibrate mode is a submode of 1ocal-manual mode. Calibration sequences are
commanded from the Controller or through the local serial port.

The Servo Driver iscalibrated by entering acommand through apersonal computer
connected to the local serial port.

The following calibrate sequences are supported:
® ZeroHot Cd

Thiscalibration sequenceisexecuted to re-establish the 0% position. It isuseful
after the valve has been fully calibrated and the mechanical assembly has been
heated and expanded. It avoids fully opening the valve,

Feedback gain is not adjusted during the hot cal sequence.
® TopHot Ca

This calibration sequence is executed to re-establish the 100% position. It is
useful after the valve has been fully calibrated and the mechanical assembly has
been heated and expanded. It avoids fully closing the valve.

Feedback gain is not adjusted during the hot cal sequence.
® Full Calibration
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This calibration sequence is executed to re-establish 0% position, 100%
position, and feedback gain.

Arbitrary limits are established for the full calibrate sequence. A valve with an
8 inch stroke that can expand by 1/8 inch is envisioned. For this valve, thermal
expansionis 1/64 or 1.5%. Sincethe A/D converter range limit is+/- 10.4 volts,
thelimit at 100% is arbitrarily set at 10.0 volts, or 2% of the electrical range
from the end of the converter range. The target range for 100% when adjusting
gainis 9.9 voltsto 10.0 volts.

At zero percent, the outer limit is set at -10.0 volts and the gain may be reduced
to bring voltage below thislevel. No inner limit is used, assuming that during
mechanical installation, the LVDT position is “eyeballed,” and if “cheated” in
any direction, would be “cheated” so that the 0% position were closer to the
NULL point, and more solidly in the linear range of the LVDT, than the 100%
position. As an example, the result would be that the 100% calibration value
would be close to 10 volts, and the 0% calibration might be 9 volts. Another
scenario isthe throttle valve situation, where the 100% calibration value would
be 10 volts, and the 0% value might be 3 volts.

When full calibration isrequested, the valve travels from its present position to
100%. Feedback gain is adjusted until voltage is between 9.9 volts and 10.0
volts. Each time gain isadjusted, acorresponding adjustment is made to the 0%
position calibration value. If the new gain value would cause the 0% position
voltage to exceed -10.0 Volts, the 100% calibration step is completed.

The Servo Driver isthen commanded to travel to 0% position. Feedback gainis
adjusted until the position voltage for 0% is more positive than -10.0. For each
adjustment of gain, the 100% calibration valueisadjusted accordingly. Oncethe
position voltageisin range, or the gain change causes the 100% val ue to exceed
10.0 volts, the sequence is complete.

When the full calibration sequence is completed, the new values are written to
EEPROM memory, and the Servo Driver executes a soft reset. The Controller
can then control the Servo Driver in normal mode after the tracking requirement
is completed.

After amajor mechanical overhaul, both calibration values are invalid. Since
both calibration values limit feedback gain adjustment, the process may need to
be repeated to get proper feedback gain adjustment.

After afull calibration sequence, the 0% and 100% readings give a good
indication of the matching of the electrical NULL point with the midpoint of the
mechanical stroke, and the Servo Driver should be inspected by a
knowledgeable user.
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22-6. Using the Serial Port for Calibration

22-6.1. Settings

The local serial port isused in the field to calibrate and diagnose Servo Driver
problems. It is used in the factory to cause the Servo Driver to perform necessary
testing prior to shipment. This interface isimplemented using the external UART.

The settings of the local serial port are:
® Baud rate = 192000

® Bits=8hits

® Stop Bits = One stop bit

® Parity = No parity

Any of the commandsin Table 22-4, Table 22-6, and Table 22-7 can be entered
through the local serial port.

Commands to change constants and initiate calibration sequences always refer to
channel 1 or channel 2. The command CH=1 or CH=2 selects the channel.

Oncethe channel isselected, it isindicated by aprompt character sequence, such as
* 1* >

or

* 2* >

Status messages are printed during calibration sequences and indicate the channel
number (or valve number), such as

‘V1-Cadlibrate - Go to 100%’
or

‘V2-Calibrate - Reduce feedback gain’
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22-6.2. Connections

The Personality module RS-232 connector is used to connect the Servo Driver
module to the COM 1 or COM2 serial port of a personal computer.

Use cable 5A 26448 or make a cable using the information in Table 22-3.

Table 22-3. RS-232 Connector (RJ45) Pin Assignments

Pin Number Signal Name (Function) Signal Direction
1
2
3 TXD2 (Transmit Data) Output
4
5 RXD2 (Receive Data) Input
6 GND (Logic Common) 1
7
8

Front View of RJ45 Connector (Modular Jack)
1 ... 8

1 Thisserial port isnot electrically isolated from logic common.
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22-7. Performing Calibration

Calibration is performed by connecting aPC (running terminal emulation software)
or adumb terminal to the Servo Driver, then typing commands on the PC keyboard
or terminal. Using a PC is recommended because you can record/reload tuning
constants to/from a disk.

The goals of calibration are:
® To determine the endpoints of mechanical stroke.
® Helpthe plant set up the LVDT for optimum performance.

® Perform the calibration quickly to avoid startup delay.

22-7.1. Calibration Required
Calibration is required after the following:
® After amechanical overhaul.

If the mechanical stroke remains the same after the overhaul, and the same
LVDT isinstalled, simply adjust the LVDT so the position feedback on the
Ovation system indicates 0% (with the valve fully closed), then tighten down
the LVDT assembly (that is, return to its former position).

® After the LVDT ischanged.

Calibration is required to find the null point and proper demodulator gain
adjustment. However, if it isthe same model, time can be saved by entering the
same constants before running the calibration sequence.

® |f asecondary wire pair is swapped.

The valve positioner is not affected because the demodulator is adiode
rectifying type. Also, the secondary pairs (A and B), can be swapped. The result
will beachangein sign of the calibration values. Arithmetic in valve positioner
firmware will yield the correct result. However, the user should follow the
recommended hookup that will yield negative values at 0% and positive values
at 100%, and avoid confusion.
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22-7.2. Calibration Procedure

1. Useastandard cableto make the connection between the PC (or dumb terminal)
and the Servo Driver (refer to “ Connections” in Section 22-6 for connection
details).

2. Configure the seria port on the PC as described in “ Settings” in Section 22-6.

3. Torun acalibration sequence, perform the following:

A.

Connect a seria cable between the COM port and the user port on
the Servo Driver.

Start the terminal emulation software.
Ensure the settings are correct.

Type HELP<r et ur n> to seealist of commands (described in Table 22-4).
Note the following:

— Commands are case sensitive.
— Syntax isstrict.
— Thereisno line buffering.

— Backspace invalidates any typed command.

4. Type CALFULL<r et ur n> to run the full calibration sequence.

5. If any constants are entered manually, type SC<r et ur n> to save the new
constants to the EEPROM.

6. Usethe command CALFULL after an overhaul, to fully calibrate the valve.

7. Usethe command CALBOT just prior to startup, to re-establish the 0%
calibration value if thermal expansion is detected.

Table 22-4. Calibration Commands

Command Description
CALBOT<return> | Calibrate zero%
CALTOP<return> Calibrate 100%
CALFULL<return> | Full Cdibration.

RAISE<return>

Raise (automatically switches card to local mode)
(Hit <return> to repest.)
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Table 22-4. Calibration Commands (Cont’'d)

Command Description

LOWER<return> Lower (automatically switches card to local mode)
(Hit <return> to repest.)

DC<return> Dump configuration constants from EEPROM.

SC<return> Save configuration constants to EEPROM.

DG<return> Display group 1 data - This function would repeatedly display important
operating parameters such as demand, feedback, gain, and so forth.

HEL P<return> Displays a command list.

EXIT<return>

Exitstest mode. raise/lower function, or calibration sequence. Causes a soft reset
of the valve positioner.

22-7.3. Calibration Ideal

During the calibration sequence, observe the valve to ensure it is moving, and that
it ismoving in the proper direction. Also, review the calibration constants and
compare them with the ideal setup described below:

Therange of calibration values correspondsto the hexadecimal range of the AD
converter, and is presented to the user in decimal, ranging from -31768 to
31767.

When an LVDT is properly adjusted and calibrated, the calibration constants
(0% and 100%) will be equal in amplitude and oppositein sign. The amplitudes
for thisideal setup would be approximately 30000. This result suggests the
following:

— TheLVDT isadjusted so that its electrical null point (where secondary A
amplitude = secondary B) matches the midpoint of the mechanical stroke.

— The programmable gain amplifier on the demodul ator is adjusted so that the
electrical “stroke” stays within the input range of the AD converter. Thus,
the valve positioner can detect incremental movement for all valve
positions.

— If thermal expansion occurs, the valve positioner will continue to detect
incremental movement because the calibration is not to the extreme end of
the AD converter range, and because the magnitude of thermal expansionis
small.
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22-7.4. Simplify Diagnhostics

Rolled servo wires can cause the valve to move in the opposite direction. Be sureto
observe and verify the correct movement of thevalve. If only onepair isrolled, then
the two pairswill be “fighting” each other. Use the following procedure to simplify
diagnosis:

1. Disconnect one pair of wires.

2. Cdibrate the valve, verifying the correct movement of the valve.
3. Reconnect thefirst pair of wires.

4. Disconnect the other pair of wires.

5. Cadlibrate the valve, verifying the correct movement of the valve.
6. Reconnect all the servo wires.

7. Calibrate the valve, verifying the correct movement of the valve.

22-7.5. On-Board Diagnostics

The mechanical bias adjustment of the servo valve can affect the results of on-board
diagnostics. A set-screw on the servo valve causes a defl ection from center position
of the servo valve spool. This allows hydraulic fluid to escape the actuator, and the
valve to close at controlled rate, in the absence of an electrical signal.

For atypical hookup, a small negative voltage on the servo valve is required to
center the spool, and hold the valve in a steady position. This voltage istypically
from -100 to -300 mV. Servo valves are delivered from the factory with this
adjustment. On board diagnostics assume that the servo valveis set up in thisway.
If another setup is used, program the Ovation Controller to ignore the results of
diagnostic bits.

22-7.6. Setting Up and Calibrating Redundant LVTs

Setup
During redundant LV T operation, only one software PI is executed. The output
voltage is written to both DACs. Therefore, there are four identical servo output
voltages. By connecting one coil to channel 1 and the other to channel 2, you can
take advantage of duplicate DAC and output driver hardware.
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Calibration

1. Inorder to set up the Servo Driver for redundant LV T operation, enter the
command

RDNDNT=1

2. Savethe configuration flag to EEPROM by using the command
SC <return>

3. Once the wires are hooked up properly, calculate the valve by typing
CALFULL <return>

During the calibration, the channel undergoing calibration is indicated on the
terminal screen.

Calibrating redundant LV Ts on the Serve Driver is difficult because improper setup
can create a situation where the feedbacks from the LV Ts indicate that the valve
should be moved in the opposite direction. Then, during the calibration sequence,
the valve will not move to the endpoint properly and record valid data. Another
complicating factor is that in the redundant configuration, the position feedbacks
are high-selected.

The servo driver is atwo-channel Controller. Each channdl is calibrated
independently. The channel to be calibrated is selected by typing

V1 tosdectvavel
OR
V2 to select valve 2.

During the calibration, all the printed messages will indicate the valve number.

Onceadll thewiring is properly connected, it ispossibleto calibrate the Servo Driver
with the redundant flag set to 1. In this situation, the channel not being calibrated
will simply follow aong with the channel under calibration.

For initial calibration, after an overhaul, or for anew installation, it isrecommended
that you clear the redundant flag and calibrate each LV T independently. During this
process only one servo coil would be connected because the independent channels
will “fight” each other. The calibration process follows:

1. Clear theredundant flag by typing RDNDNT=0<r et ur n>, then savethe setting
to EEPROM.

2. Disconnect the second servo cail, leaving one servo coil connected to channel 1.
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Cdlibrate channedl 1.
Disconnect the servo coil connected to channel 1.

Connect the other servo cail to channel 2 servo coil output.

o g &~ w

Cdlibrate channd 2.
7. Connect servo coil to channd 1.

8. Set the redundant flag and save setting to EEPROM.

22-8. Valve Position Control

In normal, local, and calibrate modes, the Servo Driver is always controlling valve
position. The Pl routine runs unconditionally every 10 milliseconds. Typically, it
will execute the PI equation as described below. The PI routine has some
conditionally executed parts to handle seating and backseating.

22-8.1. Seating and Backseating
Seating and backseating algorithms are implemented on the Servo Driver module.

Seating isin effect when the position demand isequal to or lessthan 0%, and actual
position feedback islessthan 5%. Inthe Servo Driver, the demand valuethat signals
seating is programmable, but defaults to 0%. In addition to seating the valve, the
Servo Driver reduces current flow through the valve. When seating isin effect, the
output isdriven to the maximum possiblevaluein the direction that closesthevalve.
A timer is started. After 10 seconds the output is reduced to 50% of the maximum
valuein the direction that closes the valve.

A similar limit and function is provided for backseating.
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22-8.2. Pl Position Control

The equation for Pl position control is

Kp[e(t) 2 Ie(t)dt}

where:
Kp = Proportional gain
K, = Integral time
e(t) = Position error

If seating or backseating isin effect, normal Pl Controller calculation is halted.

22-9. Diagnostics

The Servo Driver runs diagnostics to ensure that the circuit is operating properly.
When aproblemisdetected, anumber of thingsmay occur. If theerror isconsidered
to beaseverefatal error, the card will “dive.” Thismeansthat the output circuit will
de-power, and the on-board processor will “idle” For some fatal errors, the
processor will be reset. Word register E in the seria bus shared memory contains
important severe fatal error bits.

Other problems may cause arestriction bit to be set. Restriction bits prevent the
module from changing modes. During startup, each mode uses a bit mask to
determineif errorsexist that would prevent the mode change. Asthe mode advances
from start, to local, then to normal, the restriction mask hasfewer and fewer bits set.

During restart, there is a 20 second time delay to allow the oscillator to stabilize.
Diagnostics are run during this delay. The EPROM checksum is fully calculated.

22-9.1. EPROM Checksum Error

The EPROM checksum is calculated completely on restart. After restart, the
checksum program is called during idle time. Each call to the checksum adds one
word to the sum.
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22-9.2.

22-9.3.

22-9.4.

22-9.5.

22-9.6.

Memory Read/Write Check

A failure of any memory to read back correctly is considered a severe fatal error.
The memory check routine accesses memory in the PSD302 chip, on-chip memory,
and serial bus shared memory.

EEPROM Checksum

On restart, tuning constants are read out of a 64x16 EE memory. If the checksum
calculation indicates an error, an SFE bit is set and all modes are restricted. This
error occursin thefactory during manufacturing, but should never occur inthefield.

UART Check

A byteiswritten to the UART scratchpad register and read back. If the data does
not read back correctly, an SFE bit is set and all modes are restricted.

FPGA Error

During restart, the FPGA isloaded by the 80196 Controller. Control and statuslines
connected to the FPGA must conform to the defined sequence, otherwise an SFE
bit is set and all modes are restricted.

Controller Watchdog Timer

Microcontroller Firmware maintains atimer that is reset every time the Controller
updates the Servo Driver with anew demand position. If the timer expires and the
Servo Driver isin the normal operating mode, the module will revert back to the
local operating mode.

The duration of the timer is set by three bits located in register D.

The microcontroller assumes an update has occurred when two conditions exist.
First, it teststhe CY CLEOK bit, which isan indication that a serial bus cycleto the
module has occurred.

In addition to changing modes when the timer expires, arestriction bit is set to
prevent return to normal mode. Updating demand will clear the restriction bit.

When the module switches to local mode, demand value is set to -5% if the
“faillnPlaceFlag” is cleared. If the “faillnPlaceFlag” bit is set, demand value
remains where it was when the mode change occurred.
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22-9.7. Controller Tracking

While the moduleisin the local mode, it compares its internal demand to demand
from the Controller. If the two values do not match within 1%, arestriction bit is set
and the module will not enter normal mode. When the two values match, the
restriction bit is cleared.

22-10. Controller Interface

This section defines direct-access Ovation shared memory registers from the
Controller point-of-view. The Servo Driver configuration allows 1/0 pointsto be
defined. These I/O points are configured as standard Ovation hardware points.
There is no specia algorithm interface with the Servo Driver.

22-10.1. Serial Bus Watchdog Timer

The timeout value for the Servo Driver module is selected in the 1/O Builder Servo
Driver configuration dialog box (described in “Ovation I/O Builder User's Guide”
(U3-1044) or “Ovation Developer Studio” (N T-0060 or W IN60). Make sure this
time period valueis greater than the value of the Control Task time period that
defines the points associated with this module.

Bits 2, 3, and 4 of the configuration register (register D) determine the length of a
watchdog timer. The 3-bit codes and associated times are standard for Ovation 1/0.

Initially, the timer is set to the maximum time, which is 16 seconds. The
microcontroller periodically reads the configuration register and determines the
timeout time.

If the timer expires, the Internal Error LED bit is set, and the LED isturned on. The
Communications OK LED isextinguished. Aslong as the timer is not expired, the
Communications OK LED isilluminated and the Internal Error LED bit is cleared.
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22-10.2. Memory Map

Table 22-5 describes the Controller registers for the Servo Driver module.

It also defines the 1/0O Channel Number that must be selected in the Point Builder
Hardware Tab (shown below) when configuring points associated with this module
(refer to U3-1041 or NT-0060 or W ING60 for details).

Point UtiTity Help

SIZE TR f\

Point| Config| Security| Ancillary| HSR| Hardware| Initial| Alarn| Instrumentation| Linits| Displa i

nt| Gnfig Security | anciTTary| 58 lllﬂll jon| inits|oila | Hardware Tab in
Point Builder

10 type_w

10 card M
10 channel Jﬂ <

10 task index EM

‘Offh'ne ‘where Used: 0

Table 22-5. Operating Mode Memory Map

Servo /O Channel

Driver Number in

Card the Point

Register Builder R/W Definition
0 N/A N/A | Indirect ram pointer (Output FIFO Put Pointer)
1 N/A N/A | Indirect ram data register
2 5 W Demand - Channel 1 (-1560 to 32760 equals -5.0 to 105.0%)
3 6 W Demand - Channel 2 (-1560 to 32760 equals -5.0 to 105.0%)
4 1 R Position feedback - Channel 1 (-1560 to 32760 equals -5.0 to 105%)
5 2 R Position feedback - Channel 2 (-1560 to 32760 equals -5.0 to 105%)
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Table 22-5. Operating Mode Memory Map (Cont’d)

Servo /O Channd
Driver Number in

Card the Point
Register Builder R/W Definition

R Raw demodulator voltage - channel 1 (standard format where +/-
OxFFF (bit 12 is sign, +0xC000)
equals +/- 10.235 volts)

7 4 R Raw demodulator voltage - Channel 2 - same format as Channel 1

8 N/A R Status Word 1
Bits 0 through 3 - modes for Channel 1
0000 - not used
0001 - PE mode
0010 - start mode
0011 - test mode
0100 through 0111 - not used
1000 through 1011 - local modes
000 - local mode
1001 - calibrating in local - seated
1010 - calibrating in local - backseated
1011 - calibrating in local
1100 through 1111 - normal modes
1100 - normal mode
1101 - calibrating in normal - seated
1110 - calibrating in normal - backseated
1111 - calibrating in normal mode
Bit 4 and Bit 5 - not used
Bit 6 - calibrate jumper
Bit 7 - Servo Driver alive flag (The Controller echoes this bit back to
the Servo Driver viathe command register in order to indicate the
Controller is operating normally.)
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Table 22-5. Operating Mode Memory Map (Cont’d)

Servo

Driver

Card
Register

/O Channd

Number in
the Point
Builder

R/W

Definition

N/A

Bits 8 through 11- modes for Channel 2
0000 - not used

0001 - PE mode

0010 - start mode

0011 - test mode

0100 through 0111 - not used

1000 through 1011 - local modes

1000 - local mode

1001 - calibrating in local - seated
1010 - calibrating in local - backseated
1011 - calibrating in local

1100 through 1111 - normal modes
1100 - normal mode

1101 - calibrating in normal - seated
1110 - calibrating in normal - backseated
1111 - calibrating in normal mode
Bits 12 through 15 - not used

N/A

Not used

N/A

Command Register
Bit 0 through 5 - not used

Bit 6 - Controller alive flag (blind copy of statusword 1 bit 7)

Bits 7 through 15 - not used

N/A

Not used

N/A

Reserved

N/A

Module Configuration Status Register (see Table 22-9)

N/A

Severe Errors Status Register (see Table 22-10)

m|m|O|0O| ®

N/A

Electronic ID
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22-10.3. Configuration

Configuration constants can be entered through the local serial port or through the
indirectly addressed shared memory on the Controller’s serial interface bus. A list
of commandsis provided in Table 22-7.

Theindirectly addressed memory consists of two 64-word buffers; onefor received
data, and another for transmitted data.

Buffer access control is done using a control/status bit pair in register E for each of
the two buffers. One bit iswritten by the Controller, and the other is written by the
Servo Driver. When the two bits are equal, the buffer is not busy and data can be

written into the buffer. When the bits are different, atransfer isin progress and no
data modification should occur from either the Controller or the Servo Driver side.

When the Controller transfers data to the Servo Driver, it first verifies the buffer is
available by ensuring that Bits 12 and 14 or register E areequal. Next, the Controller
writes a message into the buffer. The maximum message length is 64 words. Once
all the data was written, the Controller toggles the control bit (Bit 12 of register E)
for the buffer.

The Servo Driver periodically calls aroutine that polls the buffer control bits, and
compares the two bits of the bit pair. If the bits associated with the Controller-to-
Servo Driver buffer are different, then a message has arrived. The Servo Driver
reads the message, then toggles the status bit associated with the buffer, which
indicates the message was received. The buffer isnow avail able becausethe bitsare

equal.

Each message between the Controller and Servo Driver conformsto asimpleformat
and set of rules. The message has a two word header; the first word is a message
type, and the second word is subtype, or could be called atype modifier. Typically
the subtype contains the byte count for the remaining message. Multiple messages
may be placed in the buffer if space allows. Valid message datais terminated by
placing a zero after the last valid message. (Message type equal to O istreated as a
terminator for the message processor.)

Message type 1 isatext command string. The string is moved from the Ovation
memory into aFIFO that is processed by theterminal character processing routines.
This means that all the commands and calibration constants can be entered either
through the terminal or through the Ovation serial interface.
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22-11. Servo Driver Commands

22-11.1. Tuning Constant Commands

The following commands are used to set the values of important tuning constants.
The syntax of each command is indicated and must be followed.

Table 22-6. Tuning Constant Commands

Command Description

piGain =9.20 | PI Controller gain outside of deadband. This value is the higher of two gain values used in the
position Pl loop. This value is used when the valve is moving. When the valve isin a stable
position, alower value is used to avoid noise-induced control action.

piResetT = PI Controller reset time outside of deadband. Used in Pl equation along with the gain value

1000 described previoudly. Thisvalueis one of two used in the Pl equation. This one is used when the
valveisin mation, and causes faster wind-up. It is given in milliseconds.

piGainDb = PI Controller gain inside of deadband. When the valve isin a steady position, the Pl gainis

1.40 reduced to this value. This helps avoid noise-induced control action.

piResetTDb = | PI Controller reset timeinside of deadband. Thisis one of two values used, and causes slower
10000 control action. It is given in milliseconds.

demodGain = | The LVDT secondary feedback sum is multiplied by this value to achieve a voltage range
12345 representing 0 to 100% position that is close to the input range of the A/D converter. Thevalueis
printed as araw decimal value. The hexadecimal equivalent is written to the feedback D/A
converter to adjust feedback gain. Thisvalue can be entered by the customer, but it isalso modified
automatically during the full calibration sequence. Feedback gain can be calculated by the
following formula:

gain = 4096 / D/A converter input word (decimal value)

Examples of some gain values are as follows:

DAC word Decimal value Gain

0 0 Infinity 1
1 1 4096

8 8 512
100H 256 16

800H 2048 2

FFEH 4095 1.00024

! Feedback gain D/A converter output saturates.
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Table 22-6. Tuning Constant Commands (Cont'd)

Command Description

errorDbF = 1.0 | When the absolute value of the difference between target position and actual position is greater
that thisvalue, the valve is considered to be in motion. Gain and reset values are selected to cause
rapid control action. When the difference is less than this value, control action is softened.

errorDbS = 0.2 | When the absolute value of the difference between target position and actual position isless than
thisvalue, the valveis considered to be stable. Gain and reset values are selected to soften control
action. When the difference is greater than this value, gain isincreased to yield sharper control
action.

seatLimit = 0.0 | When target valve position is equal to or less than this value, seating action controls the output.

backSeatL imit | When the target valve position is equal to or greater than this value, backseating action controls

=100.0 the output.

contingency = | If the absolute value of the difference between Servo Driver target position and actual positionis

10.0 greater than this value, a contingency condition may exist. The condition must exist until atimer
expiresfor it to be reported. Thetimer is described below:
A situation could arise where the Servo Driver target position and the Controller’s target are not
equal. One example would be if the shutdown input were true, the Servo Driver set the target
position to 0, but the Controller did not track. In this situation, contingency would not be reported
if the valve went to 0% position

contingencyTi | If the error between target position and actual position exceeds contingency for this amount of

me = 10000 time, then the condition is reported to the Controller. This number is given in milliseconds.

calhndrd = Thisvaueisdisplayed in decimal. It isthe converted hexadecimal A/D converter reading for the

30000 100% position. It can be entered by the customer; however, it is normally determined
automatically by the calibration sequence.

calzero= Thisvaueisdisplayed in decimal. It is the converted hexadecimal A/D converter reading for the

-30000 0% position. It can be entered by the customer; however, it is normally determined automatically
by the calibration sequence.
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Table 22-7. Configuration Commands

Command Description

FIP = 1<return> Fail-in-place flag. If the fail-in-place flag is set, the valve will hold its last
position when switching from normal mode to local mode. If the fail-in-place
flag is clear (FIP = 0), the valve's target position will be forced to -5% when
switching from normal to local mode.

RDNDNT = Redundant LVDT option. If the redundant LVDT option is selected, the Servo
1<return> Driver will execute only 1 Pl control loop. However, it will continue to process
both position feedback channels, middle-sel ects each to reject some noise, then
high-sel ects between the two feedback val ues.

If the option is not selected (RDNDNT = 0), the Servo Driver behaves as atwo-
independent-channel closed loop servo control.

Note
This command has a different meaning for the Valve Positioner module.

PROP = 1<return> | Proportional output option. If the proportional output option is selected, the PI
routine is not called. Instead, the position target in percent is copied directly to
the output, in which case 0 to 100% demand would yield 0 to 10 volts at the
output.

Normally the proportional output isnot selected (PROP = 0), resulting in aclosed
loop PI control subsystem.

Table 22-8. Miscellaneous Commands

Command Description

Vi<return> Selectsvalve 1. The valve selected is indicated by the prompt character sequence.
Subsequent commands affect only the selected channel.

V2<return> Selects valve 2. The valve selected is indicated by the prompt character sequence.
Subsequent commands affect only the selected channel.

EXIT<return> | Permitstest and calibrate modes to be exited by executing a soft reset.

DG<return> Display group data - This function repeatedly displays important operating
parameters such as demand, feedback, and feedback voltage.

HELP<return> | Print command list
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Table 22-8. Miscellaneous Commands (Cont'd)

Command

Description

diag<return>

This command displays important status information in hexadecimal format.
Included is the operating mode for each channel, SFE register, signal register, and
restriction register asfollows:

mod1=0xmm mod2=0xnn restricts=0xrrrrrrrr sgnis=0xssss sfe’s=0xeeee

where mm = Hex value for channel 1 mode:
0 through 5 are start modes
0x14 through 0x19 are local modes
0x28 through 0x2B are nor mal modes
0x3C through Ox3F are test modes

nn = Mode for channd 2

rerrrrrr = Restriction bit set as follows:
bit 0 - PROM checksum error
bit 1 - Memory diagnostic error
bit 2 - Channel 1 contingency
bit 3 - Channel 2 contingency
bit 4 - Ovation serial bus not configured

bit 5 - Mismatch of tuning constants between module and Con-

troller

bit 6 - Controller is not updating module

bit 7 - Channel 1 - Controller is not tracking

bit 8 - Channel 2 - Controller is not tracking

bit 9 - EEPROM checksum error

bit 10 - Hold until oscillator is stable

bit 11 - Channel 1 - valve isunder serial port control or cali-
brating

bit 12 - Channel 2 - valve is under serial port control or cali-
brating

ssss = Signal bitsas follows:
bit 10 - Channel 1 contingency
bit 11 - Channel 2 contingency
bit 12 - Display group ison
bit 13 - Display group is turned on, display needs initialized

eeee = Severe fatal error bits asfollows:
bit 0 - EEPROM checksum
bit 1 - PROM checksum
bit 2 - Shared memaory readback error
bit 3 - Processor memory readback error
bit 4 - FPGA error on startup
bit 5 - UART readback error
bit 6 - Processor diagnostic error
bit 7 -
bit 8 - PSD302 memory readback error

R3-1150 (Rev 3)
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22-12. Servo Driver Terminal Block Wiring Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
Servo Driver Personality module is shown in Figure 22-1.

The following table lists and defines the abbreviations used in this diagram.

Abbreviation

Definition

Earth ground terminals.

v

Isolated circuit common ground.

+16, -16 DC LVDT Power Supply voltages, +16 VDC and -16 VDC.
CAL A jumper may beinstalled acrossthetwo CAL inputsin order to force the moduleto
enter factory test mode.
CDA Primary 1000 ohm servo-valve coil drive output (AC LVT modules).
CDhB Secondary 1000 ohm servo-valve coil drive output (AC LVT modules).
Cbv Output of FSR field brand coil drive buffer (no connections allowed).
CD1-CD3 CD1 = 60 ohm, 60 mA servo-valve coil drive output (DC LVDT modules).
CD2 =80 ohm, 40 mA servo-valve coil drive output (DC LVDT modules).
CD3 = 40 ohm, 40 mA servo-valve coil drive output (DC LVDT modules).
+HI, -HI Position feedback inputs - high range (DC LVDTs only).
+L1, -LI Position feedback inputs - low range (DC LVDTsor AC LVTs).
LVT AC LVT primary winding sinusoidal excitation outpuit.
POS Demodulated and amplified position feedback DC voltage (0.0 to 7.5 VDC)
PS+, PS- Auxiliary power supply terminals (not used).
RSV Reserved terminals. No connections allowed on these terminals.
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RSV

-HI

RSV

CD1

CD2 CD3

RSV

RSV

POS

CD1

CD2

CD3

RSV

RSV

PS+

Ps-

-LI

-HI

-LI

<~

+HI

+LI

\\}7

+HI

+LI

POS

L

XL

RSV

DC
LVDT
Input

Position
Feedback
Testpoint

DC
LVDT

Power
Supply

5

Servo
valve

coil drive

output

DC

LVDT

Input

10

Position

Feedback

Testpoint

1"

DC
LVDT
Power
Supply

12

13 1

Servo
valve

coil drive

output

4

AC LVT I/O Modules (for use with Group 2 and 3 Electronic Modules
and Group 2 Personality Modules)

RSV

RSV

RSV

CDA

RSV

RSV

RSV

PS+

Ps-

-HI

-LI

-HI

-LI

+HI

+LI POS

+LI

\\}7

\\}7

RSV

CAL

3 4

11 12 13 14
AC

LvVT
Input

Position
Feedback
Testpoint

AC
LvVT
Excitation

Servo
valve
coil drive
outputs

AC
LVT
Input

Position
Feedback
Testpoint

AC
LVT
Excitation

Servo
valve
coil drive
outputs

Notes

1. Do not make connections to RSV termination blocks.

2. Do not make connections to CDV termination blocks (they are outputs of the FSR field board’s
Drive buffers).

3. All of the field interface signals must use twisted-pair copper wire conductors inside a shielded

cable assembly. The cable assembly shield must be tied to earth ground via one or more of the
following termination block earth ground terminals: C5, C6, C12, or C13.

Call

Figure 22-1. Terminal Block Connections for the Servo Driver Personality Modules
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22-13. Servo Driver Field Connection Wiring Diagrams

Base Unit Termination Block

Channel One Connections Group One Pmod (Channel One) Group One Emod (Channel One)
| | | I I
] cOv _B6 ; | D27 | 1
BASE UNIT | K ]
SERVO VALVE COIL TERMINATION BLOCK |
STYLE CONNECTIONS I a5 1 | a2 i 100 D27 A27 _ COIL-DRIVE1 /J—
60 OHM, 60 mA A5 & B7 ] i
80 OHM, 40 mA A6 & B7 |
40 OHM, 40 mA A7 & B7

SERVO VALVE COIL

A29  FIELD COMMON

|
I
[
| 1 I
Lo !
Lo 1
| - |
: b 1
Pl [ I
L L] !
[ T |
|
% I ¥ {cza %
| o1 Lo I
% ]| [ |A25 FIELD COMMON I
Il I
% B3 I % (+)LVDT-DRV1 E % A33 ;% %
T T N I
| J7 ca | | c3 i lcsz FIELD COMMON %
I L] ! i 16V |
5 ga | g (LVDT-DRV1 I jas ~ I
e ™ [ Y 1
1 pt | | A3t L |
} I I
| 11 [ ]
{ o8l { [ jc30 ~ I
| = % | % | (-)HIGH-IN1 |
+16V COM -16V COM [L B i %AS? 20K %
DC LVDT ] | 11 [ I(—)LOW—IN1 I
+ 3 | B2 | | [ A3
ouT+  OUT ] 0 : I
1T b Lo 1
1/ I Ly I
% o Lo !
an L A37 Lo I
| | I
| ! I % %
I Dl [ lomernt
Sy St 1o sy %c3a %
Maximum DC LVDT Base Unit Al Pl [ (LOW-INT I
Position Feedback Voltage Termination Block A\ c2 | | c3e cs | ,c36
(OUT+ - OUT-) Connections T 1 " i i %
</=7.4Vdc B2 & C2 (Low Range) ! a1 1 oass I I
</=15V dc &>7.4Vdc B1 & C1 (High Range) i__,__,__,__,__l e ’_“_“_‘j L MMMMMMMMMM o ,Z_?B_Z,EL,_E
A1, A2,B1, B2,
c1ac2
Figure 22-2. DC LVDT I/O Module Channel One Field Connection Diagram
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Base Unit Termination Block

Channel Two Connections Group One Pmod (Channel Two)

Group One Emod (Channel Two)

| S -
| cov _B13; | D3 11
BASE UNIT I -
SERVO VALVE COIL  TERMINATION BLOCK I | ] 100 |
STYLE CONNECTIONS A12 | A15 D13]  jA13  COIL-DRIVE2
60 OHM, 60 mA A128B14 /q~ et ! I /J—
80 OHM, 40 mA A138 B4 ! as ]| I
40 OHM, 40 mA A4 8B14 //'% cb2 I | I
SERVO VALVE COIL 4 [ | % |
— -~ cps = | %
{ J7 gl | | |A15  FIELD COMMON
H 1 1 1
L onl o
1= || I i
% J7 gia | | | |A11_ FIELD COMMON
[ I
% g B10 ! % GUOToRV2 1 jagg ey
I P I
| J7 ci] 1 cs | 5(:18 FIELD COMMON
! Pl I
5 6 B! | 5 (LVDT-DRV2 | %AW eV
e 7 1
I Pl 1 %
| J7 A1 | A7 I
I Pl 1 %
! | c2l ! I jc1e ~
= 1 I
(HIGH-IN2
+16V COM -16V COM [L . B8 5 % E 1A23 20K
DC LVDT | | i | i %(-)Low-wz
ouT+ OUT- I/ ,} o 2 % % % e
/// | 1l | %
! i I
1 Pl Lo
I A8 | A23 I
! P P
I o I | (+)HIGH-IN2 oK
DN AP e %c24
Maximum DC LVDT Base Unit \ P I jeLowinz
Position Feedback Voltage Termination Block N co] | ca c2 | c2
(OUT+ - OUT-) Connections T +L I T I i
</=74Vdc BY & C9 (Low Range) ! a0 | I a21 1oK | |
</=15V dc &> 7.4 V dc B8 & C8 (High Range) % —!—17 ! |
MMMMM o e P13DI5

A1,A2,B1,B2,
C1&C2

Figure 22-3. DC LVDT I/O Module Channel Two Field Connection Diagram
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SERVO VALVE COILS
(1000 OHM, 8 mA)

ACLVT

Base Unit Termination Block
Channel One Connections

Group Two Pmod (Channel One)

Group Two and Group Three Emod
HHHHH (Channel One) .

| S T 1 T -
] cov _Be | | D27 1l
| 1] | l
! as |1z 200 p27]  |A27  COIL-DRIVE1
{—CDA — T ! /J—
|
% é Bs¥ % £ [A29  FIELD COMMON
] I
. 200 I I
| cos A7 1 | A 1 I
I 1 |
|
% J7 a7£ % I [A25_ FIELD COMMON
T T T T
|
| ] | lezs
L L1 ]
= 11 1 T 1 kHz Group Two),
| B3 I | (+)LVDT-DRVA I ¥A33 3 kHz (Group Three)
= LT Tt ™ &
% J7 c4 ¥ % c32 ¥ |c32  FIELD COMMON
| o P!
| o 1 | Eczo ~
% = % % % i (JHIGH-IN1
o B1 i i [ A37 N
I 1 | L Low-nt
I, B2 | | lass
I Il I
| I P
| Il ol
| I P
1 At A37 1 |
I Il ! % (+)HIGH-IN1
_Lw c1 ¥ ¥ c38 c38 £ |c3s 10K
| 1 I L Lowat
l ,, c21 oz cie | lcss 10K
I Il I
% n |1 oass 10K I %
[ N S SN I R 027,029 |

A1,A2,B1,B2,
C1&C2

Figure 22-4. AC LVT I/O Module Channel One Field Connection Diagram
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Base Unit Termination Block
Group Two and Group Three Emod

creme o Comeetons o TP e ) (Chennel Two) ____
| 1 r 1 |
| Cbv  B13 D13 1
SERVO VALVE COILS I
(1000 OHM, 8 mA) A12 A15 200 D13

L1 I
I | ]
{ CDA { { { ] |
1 1 P 1
) 47 B12y | | |A15  FIELD COMMON |
1 Il P I
| coB A4 ] 1 An 200 I % %
I [ |
1 |
5 J7 B14 E 5 E A1 FIELD COMMON |
T T T T
1 I Pl I
AT | lew |
| = 1 | % ;kk'-l‘—iz (GGroup .IT”\‘NO), %
} Lyr 810 { } (+)LVDT-DRVA { Tate z( rf(tp ree) I
I |
% J7 ci ¥ % c18 ¥ |c18  FIELD COMMON |
1 ol ! I
I o2l | | %cm v %
- T
% % % % ] QHIGH-IN2 |
= B8 o 1 A28 10K I
| 11 | lorow-nz 10K !
L, 8o | L a2t !
1 Il L %
| I | ! I
ACLVT ! Il | I I
| |1 |
H I A8 A23 i % %
% | I |
_L ce | ¥ c24 coa | %gz)rlGH-lNz 10K %
+HI — |
| 11 I leowme I
| " co | | c22 c22 | Iczz 10K %
I Il I
| ao |1 A21 10K | % %
I M
Lol L bl L o1zo15 |
A1,A2,B1, B2,
c1&C2

Figure 22-5. AC LVT I/O Module Channel Two Field Connection Diagram
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22-14. Servo Driver Address Locations

22-14.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Regi ster. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab.

Table 22-9. Servo Driver Configuration/Status Register (Address 13 or D in Hex)

Bit Data Description - Data Description -
Configuration Register (Write) Status Register (Read)
0 Configure Module Moduleis configured
(1 = configure) (1 = configured; 0 = unconfigured)
1 Force Error Internal or Forced Error
(1 = error; 0 =no error) (1 = error; 0 =no error)
2-4 Communications Timeout Setting Communications Timeout Setting
000 = 16 sec 000 = 16 sec
001 =4 sec 001 =4 sec
010=2sec 010=2sec
011=1sec 011=1sec
100 = 500 ms 100 = 500 ms
101 =250 ms 101 =250 ms
110=120 ms 110=120 ms
111 =60 ms 111 =60 ms
5 Not used Not used
6 Not used Not used
7 Severefatal error (SFE) bit Severefatal error (SFE) bit
Look at register E for more specific error | Look at register E for more specific error informa-
information (error bits O through 6 inreg- | tion (error bits O through 6 in register E are OR'd to
ister E are OR'd to calculate this hit) calculate this hit)
8 Not used Not used
9 Not used Not used
10 Not used Not used
11 Not used Not used
12 Not used Not used
13 Channel 1 contingency Channel 1 contingency
14 Channel 2 contingency Channel 2 contingency
15 EEPROM constants download request EEPROM constants download request
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22-14.2. Severe Errors Status Register

Word address 14 (E in Hex) provides for additional module configuration and
module status. The bit definitions for this register are encoded as shown in

Table 22-10.
Table 22-10. Severe Error Status Register (Address 14 or E in Hex)
Bit Data Description - Data Description -
Configuration Register (Write) Status Register (Read)
0 Not applicable EEPROM checksum error
1 Not applicable PROM checksum error
2 Not applicable Shared memory readback error
3 Not applicable Processor memory readback error
4 Not applicable FPGA error
5 Not applicable UART error
6 Not applicable Processor diagnostic error
7 Not used Not used
8 Not applicable PSD 302 memory readback error
9 Not used Not used
10 Not used Not used
11 File transfer bit - Reserved File transfer bit - Reserved
12 Controller-to-Servo Driver buffer control bit Not applicable
If Bit 12 and Bit 14 of register D are equal, then
the buffer is not busy, and the Controller can
write into the buffer.
If the two bits differ, then the Servo Driver
should bein the process of unloading the buffer
and will toggle Bit 14 when al dataisremoved.
The Controller should not write into the buffer
if the two bitsare unequal. When the Controller
has data to be transferred to the Servo Driver,
and the two bits are equal, it will first write the
data, then toggle this bit. (The buffer occupies
indirect registers80to BF inclusive. Thisbuffer
is accessed by the Controller using addresses 0
through 3F.)
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Table 22-10. Severe Error Status Register (Address 14 or E in Hex) (Cont'd)

Bit Data Description - Data Description -
Configuration Register (Write) Status Register (Read)

13 Servo Driver-to-Controller buffer status bit Not applicable

If Bit 13 and Bit 15 of register D are equal, then

the buffer is not busy (empty).

When thisbit and Bit 15 become unequal, there

is datain the buffer. The bits being unequal sig-

nals the Controller to remove al data from the

buffer.

When all the datais removed, thisbit should be

toggled by the Controller. (The buffer occupies

indirect registers CO to FF inclusive.

This buffer is accessed by the Controller using

addresses 40 through 7F.)

14 Not applicable Controller-to- Servo Driver buffer status bit
If Bit 14 and Bit 12 are equal, then the buffer is
not busy (empty).

When thisbit and Bit 12 become unequal, there
is datain the buffer. The bits being unequal sig-
nals the Servo Driver to remove all datafrom
the buffer.

When all the datais removed, thisbit should be
toggled by the Servo Driver. (The buffer occu-
piesindirect registers 80 to BF inclusive. This
buffer is accessed by the Controller using
addresses 0 through 3F.)

15 Not applicable Servo Driver -to-Controller buffer control bit
If Bit F15 and Bit 13 are equal, then the buffer
isnot busy, and the Servo Driver can write into
the buffer.

If the two bits differ, then the Controller should
be in the process of unloading the buffer and
will toggle bit 13 when all dataiis removed.
The Servo Driver should not write into the
buffer if the two bits are unequal. When the
Servo Driver has data to be transferred to the
Controller, and the two bits are equal, it will
first write the data, then toggle this bit. (The
buffer occupies indirect registers CO to FF
inclusive. This buffer is accessed by the Con-
troller using addresses 40 through 7F.)
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22-15. Diagnostic LEDs

Table 22-11. Servo Driver Diagnostic LEDs

LED

Description

P (Green)

Power OK LED. Lit when the +5V power is OK

C (Green)

Communications OK LED. Lit when the Controller is communicating
withthe module. Successful completion of sequence resetsthe watchdog
timer.

E (Red)

External Fault LED. Possible causes:
SLIM not connected.
No auxiliary voltage.
Fatal error occurs.

| (Red)

Internal Fault LED. Possible causes:
Force Error bit (Bit 1) of the Configuration Register (see Table 22-9)
iSset.

Also lit when atimeout of the watchdog timer occurs when Controller
stops communicating with module.

Fatal error occurs.

1 - MODE (Green)
Channel 1

Lit whenever the module is operating in Normal mode.
Not lit whenever the module is operating in local manual mode.

1- CONTINGCY (Red)
Channel 1

Lit to indicate Contingency Condition.

1 - BACKSEAT (Green)
Channel 1

Lit whenever seating or backseating isin effect.

1 - Pl DETUNE (Green)
Channel 1

Lit whenever Pl is detuned.

2 - MODE (Green)
Channel 2

Lit whenever the module is operating in Normal mode.
Not lit whenever the module is operating in local manual mode.

2 - CONTINGCY (Red)
Channel 2

Lit to indicate Contingency Condition.

2 - BACK SEAT (Green)
Channel 2

Lit whenever seating or backseating isin effect.

2 - Pl DETUNE (Green)
Channel 2

Lit whenever Pl is detuned.
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Section 23. SLIM (Small Loop Interface
Module)

23-1. Description

The Small Loop Interface Module (SLIM) providesthe displays, keyboardsinputs,
and accompanying logic needed for the operator to monitor and control the I/0
functions of an Ovation Loop Interface module (Section 16) or an Ovation Valve
Positioner module (Section 25).

Information is presented to the operator by various bargraphs, LEDS, numeric
displays and alphanumeric displays on the front panel of the SLIM. The keyboard
allows the operator to send control information to the Ovation Loop Interface
module to control the process (see Figure 23-1).

The SLIM Moduleis applicable for CE Mark Certified Systems.

L1y, L

SP/Bias

0‘20‘40‘60‘50‘100
1 I h h ! )y

o|

|o

4

SLIM

)/

™. SLIM Enclosure

Figure 23-1. Small Loop Interface Module (4D33741)
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SLIM (Small Loop Interface Module)

23-2. Features

Through keys on the front of the SLIM panel, the operator has the following
capabilities:

Raise output.

Lower output.

Raise set point.

Lower set point.

Change SLIM mode (Group 1 only).
Change aphanumeric and numeric displays.
Change mode to Cascade (Group 1 only).
Change mode to Auto.

Change mode to Manual.

Change modeto Local.

Change tuning constants (Group 1 only).

Runs bargraphs, LEDs, and alphanumeric and numeric displays to monitor
Loop Interface 1/0 activities.

Scans keypad to control Loop Interface.

Group 1 SLIMs operate in four modes: CONTROL, MONITOR, TUNING,
LOOP. Group 2 operates in CONTROL mode only.

Sends and receivesinformation to and from the Loop Interface through a serial
port.

Flags a break in the communication link with the Ovation Loop Interface.

Allows loop control even if the Ovation Controller is down.

R3-1150 (Rev 3)
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SLIM (Small Loop Interface Module)

® Displays:
— Two 40-segment bargraph
— One 30-segment bargraph
— One 4-digit numeric
— One 4-digit alphanumeric
— Thirteen status LEDs
® Control keys:
— Four keysto raise and lower set point and outputs

— Seven function keys

23-3. Specifications

® Current input

— 0.30 A typical @ 12V +5%, -10%
0.50 A maximum

® Isolation
— 500 VDC output to chassis ground
® Humidity (non-condensing)

— 010 95%
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SLIM (Small Loop Interface Module)

23-4. Wiring

Power cablesto the SLIM must be single stranded #16 AWG copper conductors
with ring lugs on both ends. Power required at the terminal block of the SLIM is
0.5A at +12 VDC (see Figure 23-2). No shielding isrequired. A backup power
supply isoptional.

+12A

+12B

RTN

RTN

W\

|||—|||—

Serial — |
Port

Figure 23-2. Wiring

In installations with more than one SLIM, each SLIM should have its own pair of
conductors directly from the power supply. If SLIMs are connected in parallel,
conductors must be able to accommodate the total current requirement for all
SLIMs; voltage must measure +12 VDC at the last SLIM in the line.

23-5. Connections

® Cableassembly 5A26166 isused to connect the Ovation Loop I nterface module
to the SLIM in non-CE Mark certified systems.

® (Cableassembly 5A26429 isused to connect the Ovation Loop I nterface module
to the SLIM in CE Mark certified systems.

® SLIM Power Supply Tray 4D33743Gxx is used to power the SLIM in non-CE
Mark certified systems.
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23-6. Groups and Modes

The SLIM card is packaged in one of two possible assemblies (see Figure 23-3).
The keyboards are the same, except Group 2 does not have the LOOP, CASC, and
MODE buttons.

Group 1 Allows the operator to choose from among four modes of operation for the
SLIM and four for the Loop Interface.

Group 2 Offers no choice of modes for the SLIM; it always operates in the
CONTROL mode. Offers three choices of operation of the Ovation Loop
Interface.

The four modes of operation for the SLIM are as follows:

CONTROL MODE: Allows the operator to send control information to the
Ovation Loop Interface through a keyboard; displays the
process variable, the setpoint, and output value for the
Ovation Loop Interface on abargraph, and displays PV, SP, or
OUT with proper engineering units on an alphanumeric

display.
MONITOR MODE: Displaysthe process variable, the set point, and output values
(Group 1 only) for the Ovation L oop I nterface on abargraph and displaysthe
analog input values on an al phanumeric display.
TUNING MODE: Displaysthe gain, reset, rate, and derivative gain values for
(Group 1 only) the Ovation Loop Interface it is communicating with and
enables the operator to change the values. Requires a
password.
LOOP MODE: Displaysthe Loop Number of the Loop Interfaceto which the
(Group 1 only) SLIM is currently communicating.
Note

Only one Ovation Loop Interface may be connected to a
SLIM.
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SLIM (Small Loop Interface Module)
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Figure 23-3. Keyboards for Group 1 and Group 2 SLIMs
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SLIM (Small Loop Interface Module)

23-71.

Components

A functional block diagram of the SLIM card is shown in Figure 23-4.

1. Keyboard Interface: Allows the operator to control the 1/0 activities of the
Ovation Loop Interface.

2. Serial Port (see Table 23-1): Receives display and status data from the Loop
Interface. Also sends operator inputs from the keyboard to the Loop Interface.
Can communicate with only one Loop Interface.

Table 23-1. Serial Port Card-Edge Connector

Component Side Pin Description

Transmit +

Transmit —

Shield (Signa Ground)

Al W|DN|PF

Receive +

5 Receive -

6 through 10 Not Used

3. Timing and Control: Generates the signals needed to coordinate the serial port,
keyboard scans, displays, and microprocessor. Based on a 11.0592-MHz-clock.

4. Microprocessor: Scansthe keyboard and determineswhat action (if any) should
be taken, formats outgoing serial port messages, interpretsincoming serial port
messages, and maintains the various displays.

5. User Power Interface: Provides the regulated voltages needed by the logic
circuitry and provides the POWER OK signal for the microprocessor. Also
provides the voltages needed by the various displays.

6. Display Controller: Provides multiplexing control for the status LEDs,
bargraphs, and the numeric display. The alphanumeric display hasits own
multiplexing circuitry.

7. Bargraph Displays. Can display the setpoint, process variable, or output values.
The set point and process variable are on 30-segment bargraphs, the output is
on a 20-segment bargraph.

8. StatusLEDs: Thirteen status LEDs display the SLIM mode, the Loop Interface
module mode, which valueis currently being displayed by the numeric display,
and high-limit and low-limit alarm conditions.
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SLIM (Small Loop Interface Module)

9. Numeric Displays: Shows a numeric value for the set point, output, process
variable, or analog inputs. This value will be scaled to the appropriate
engineering units for the value of the numeric display.

10. Alphanumeric Display: Can givethe name of the engineering unitsfor the value
of the numeric display, or can give status or mode information.

Keyboard

Interface Bargraph
- PMicro- Display

rocessor @

~ Displa
@ Controller Status
_ | Leds
Numeric |
Display
Serial
To/from |r|?8l5tt/ > @
Ovation Loop Interface | Output
B e
Alpha
Numeric
@ » Display
A
Timing
CAntd |
ontro
. ®

@ A

From User | User Power | power Ok
Supply Interface
’ To All Components
Figure 23-4. Functional Block Diagram
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Section 24. Speed Detector Module

24-1. Description

The Speed Detector Module determines the speed of a piece of equipment by
measuring the frequency of the output signal from atachometer. The tachometer
output can be sinusoidal or a pulse train. The Speed Detector provides a 16-bit
output at an update rate of 5 milliseconds for over-speed detection, and a 32-bit
output at a variable update rate for speed regulation.

The Speed Detector Module is NOT applicable for CE Mark Certified Systems.

24-2. Module Groups

24-2.1. Electronics Module
There is one Electronics module group for the Speed Detector Module:

¢ 1C31189G01

24-2.2. Personality Module
There is one Personality module group for the Speed Detector Module:
® 1C31192G01

2/03 24-1 R3-1150 (Rev 3)
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Table 24-1. Speed Detector Subsystem *

Electronic
Range Channels Module Per sonality Module
16 bit speed (L ow Res) 8 1C31189G01 1C31192G01
200 Hz min - 51200 Hz max
32 bit speed (High Res) 8 1C31189G01 1C31192G01
0.72 Hz min - 65535 Hz max

When using the Point Builder to define points for a Speed Detector module, only the following point types
arevalid for each channel:

1o Name Type Terminal Block
Channel Connection

1 High Resolution (speed value) Input (can select I/0 1 or 3) In

3 Low Resolution (speed value) Input (can select I/0 1 or 3) In

5 Open Wire Input Not applicable

11 Latched Overspeed Input Not applicable

12 Overspeed Input Not applicable

13 Trip Relay Status Output Not applicable

1 Trip Relay Input Relay

2 Reset Calculations Input Not applicable

L This module will interface to ONE speed sensor to determine the rotation speed of afield device.
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24-3. Specifications

Electronics Module (1C31189) !
Personality Module (1C31192)

Table 24-2. Speed Detector Module Specifications

Description

Value

Number of Channels

1

Input Frequency Range

0.72 Hz to 65535 Hz for the 32-Bit Speed Output
200 Hz to 51,200 Hz for the 16-Bit Speed Output

Speed Measurement Resolution

1/65535 Hz for the 32-Bit Speed Output
1 Hz for the 16-Bit Speed Output

Guaranteed Speed Measurement
Accuracy (@25°C)

Max. error for the 16-Bit Speed Output is 0.0033% of Sensor Frequency Speed
Input

Max. error for the 32-Bit Speed Output isthe greater of 0.0025% or [(25/106) +
(24 x 10% x Update Period))] x 100% of Speed Sensor Frequency Input
Update Period = PUL SES/FREQ (in seconds)

FREQ = Speed Sensor output frequency

PUL SES = User specified Speed Sensor Pulse Count per 32-Bit Speed Output
value update

Speed Output Update Rate

Update Period = 5 milliseconds for the 16-Bit Speed Output

Update Period = PUL SES/FREQ (in seconds) for the 32-Bit Speed Output
FREQ = Speed Sensor output frequency

PUL SES = User specified Speed Sensor Pulse Count per 32-Bit Speed Output
value update

Differential Input Impedance:

50 K OHM

Diagnostics

Open Speed Sensor Wires Detection (Speed Sensor source resistance must be </
= 5000 ohms).
Over-speed detection.

Dielectric I solation: 1000 VAC/DC
Field Circuit to Logic Common
Max. Input Withstand Voltage 140 VAC rmsor 150 VDC

Max. Usable Input Voltage

200 V peak-to-peak

Max. Off-State Input Voltage

0.2V peak-to-peak

Input Duty Cycle

20% Min.
80% Max.

Max. Input DC Offset

150 VDC -0.5 x Max. Input Voltage (peak-to-peak)

Normal Mode Rejection

Maximum 140 VAC or 150 VDC

Module Power

4.8 W typical, 6.25 W maximum
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Table 24-2. Speed Detector Module Specifications (Cont’'d)

Description Value

Operating Temperature Range 0°C to 60°C (32°F to 140°F)

Storage Temperature Range -40°C to 85°C (-40°F to 185°F)

Humidity (Non-Condensing) 0to 95%

1 Refer to the followi ng table for information about different revisions of 1C31189.

Table 24-3. Minimum Input Voltage (Peak-to Peak)

1C31189 1C31189 1C31189 Input Signal

Revision 1 Revisions2and 3 | Revision 4 or later Frequency Range
5volts 1 volt 1 volt From 0.72Hz upto 5 Hz
5 volts 1volt 0.5 volt From5Hz upto 1 kHz
5valts 1 volt 1 volt From 1 kHz up to 10 kHz
5volts 1 volt 2 volts From 10 kHz up to 20 kHz
10 volts 10 volts 10 volts From 20 kHz up to 40 kHz
20 volts 20 volts 20 volts From 40 kHz up to 50 kHz
40 volts 40 volts 40 volts From 50 kHz up to 65535 Hz

24-4. Speed Detector Terminal Block Wiring

Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit.

The diagram for the Speed Detector Personality moduleisillustrated in Figure 24-
1. Thefollowing table lists and defines the abbreviations used in this diagram.

Abbreviation Definition
COM Common terminal of relay’s contact.
| Earth ground terminal s used to connect to input signal’s shield (see Figure 24-1 for
= field connections).
IN+, IN- Positive and negative terminal connections of input signal.
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Abbreviation Definition
NC Normally closed terminal of relay’s contact.
NO Normally open terminal of relay’s contact.
SHD

Shield of input signal’s cable (see Figure 24-2 for field connection.)

All field signals leaving/entering the cabinet should be in shielded cables. The
frequency input signal from the signal source must be in twisted-pair shielded
cables. The shield must be grounded (see Figure 24-2).

Note

Do not use unmarked terminal block locations.

Speed Detector: (1C31192G01)

RELAY 1 RELAY 2
A ‘ NC | NO ‘ NC | NO SHD‘
B ‘ COoM ‘ CoM ‘ IN+ IN-‘
C | | | EE

Figure 24-1. Terminal Block Connections for the Speed Detector Personality Module
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24-5. Speed Detector Field Connection Wiring

Diagrams
| sHD
20 ™ —
Signal (. \/ | N+
Source \u/_ __________ i IN -
__ Earth
—I GND

Input signal (.:able s shield grounded at Personality Module
the Personality module. Terminal Block

h‘_ SHD
/s~ -7 . —
Signal [ \/ || N+
Source \ /
___________ — | IN-
"] Earth
—! GND
Input signal cable’s shield grounded at :
P ) 9 g Personality Module
the Signal Source. Terminal Block

Figure 24-2. Field Connections for the Speed Detector Personality Module
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24-6. Speed Detector Address Locations

24-6.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).

Table 24-4. Speed Detector Configuration/Status Register (Address 13 or D in Hex)

Bit Data Description - Data Description -
Configuration Register (Write) Status Register (Read)
0 Configure Module Module Configured
(1 = configure; 0 = unconfigure, causinga | (1= configured; 0 =unconfigured causing astoppage of
stoppage of both output measurements) both output measurements))
1 Force Internal Error Forced Internal error
(1 =force an attention statusto beread by | (1 =forced error set by Controller;
Controller; 0 = no forced error) 0 = no forced error)
2 Not used Not used
3 Not used Not used
4 Not used Bit 4 = 1, Open wire condition detected.
5 1 = enable open wire test Bit 5 =1, Open wire test enabled.
6 Not used Not used
7 Not used Not used
8 Not used Not used
9 Not used Not used
10 Not used Bit 10 = 1, currently in overspeed condition.
11 Not used Bit 11 = 1, an overspeed condition detected since last
read of register D. Reading register D will clear thisbit.
12 Not used Bit 12 = 0, relay open.
Bit 12 = 1, relay energized.
13 Not used Not used.
14 Relay control 1 Relay control 0
15 Relay control 2 Relay control 1

24-6.2. Secondary Configuration and Status Register

Word address 14 (E in Hex) provides the Pulse Count per update setting.

24-6.3. Overspeed Register

Word address 12 (C in Hex) provides the Overspeed Condition setting.
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24-6.4. How to Specify the Pulse Count Per Update Setting

Determine the update period of the 32-Bit speed output. Normally, thisis used to
control the speed of equipment where accuracy isimportant. A longer update period
will permit an higher accuracy output. Therefore, the maximum update period
allowed by the control loop should be used to update the Speed Detector module’s
32-Bit speed output.

Example: The Ovation control system runs at a 50 millisecond loop time. The
equipment operates at 10,000 Hz. The largest Pulse Count per Update setting that
should be written to register OEH = 10,000 Hz x 0.050 seconds) = 500

Another factor that should be considered isthe number of teeth in the speed sensor’s
gear. The Speed Detector module provides the speed sensor output signal
frequency. The Ovation control system regulates equipment speed in revolutions
per minute (rpm) using the measured Speed Detector module speed sensor output
frequency (Hz) asfollows:

Equipment speed (rpm) = 60 x frequency (Hz) / number of teeth in the gear.

To eliminate errors due to mechanical differences of teeth in the gear, complete
revolutions of the speed sensor’s gear must be counted when measuring frequency.
To implement thisrequirement, the Pulse Count per Update setting written to Speed
Detector module register OEH should be specified as an integer multiple of the
speed sensor gear teeth quantity.

Example: There are 60 teeth in the speed sensor’s gear. With a 50 millisecond loop
time and with the equipment operating at 10,000 Hz, the largest speed Speed
Detector module Pulse Count per Update setting (written to register OEH) is 500.
The largest integer multiple of 60 teeth that is|ess than the maximum pulse count
per update setting of 500 is 8. Therefore a Pulse Count per Update value of 8 x 60
= 480 should be written to register OEH as the Pulse Count per Update. The Pulse
Count per Updateis set to 480 in order to be amultiple of the number of teethinthe
gear. The Pulse Count per Update setting of 480 provides an update every (480/
10,000 = 48 milliseconds) which is fast enough for a 50 millisecond control |oop.

For this example, avalue of 01EOH (480) should be written to the Speed Detector.
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24-7. Diagnostic LEDs

Table 24-5. Speed Detector Diagnostic LEDs

LED Description

P (Green) Power OK LED. Lit when the +5V power is OK.

C (Green) Communications OK LED. Lit when the Controller iscommunicating with the
module at least once every two seconds.

E (Red) External Error LED. Lit when the Open Wire (Bit 6 of module reply status
register) is detected.

| (Red) Internal Error LED. Lit when the Force Error bit (Bit 1 of register D) is
detected.

Also lit when atimeout of the watchdog timer occurs when Controller stops
communicating with module for two seconds.

1 (Green) Lit when overspeed is detected.
2 (Green) Lit when relays are energized.
2/03 24-9 R3-1150 (Rev 3)
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Section 25. Valve Positioner Module

25-1. Descriptions

25-1.1. Description for Single VP Module

TheDigital Electro-Hydraulic (DEH) system controls steam turbine val ve positions
in order to adjust steam flow for turbine speed control, or to change generator |oad
when connected to the grid.

The Ovation Valve Positioner 1/0 module provides an interface between the DEH
Ovation Controller and an electro-hydraulic servo valve actuator. Valve styles
controlled by the Ovation Valve Positioner 1/0 module include throttle valves,
governor valves, interceptor valves, extraction valves, and bypass valves. The
Ovation Valve Positioner module provides closed-loop valve positioning control.

A valve position set point is maintained by the module. The set point is hormally
altered by the Ovation Controller viathe Ovation 1/0 bus. If the Ovation Valve
Positioner module operates in Local Manual mode, the set point is controlled by a
SLIM operator interface station. Inside the electronics module, an 80C196
microcontroller provides real-time closed loop proportional-plus-integral (PI)
control.

The Ovation Valve Positioner 1/0 modul e generates redundant output control
signals which drive the electro-hydraulic servo valve actuator coils. The feedback
loop is closed with the valve's position measurement being obtained from aLinear
Variable Differential Transformer (LVDT) that is mounted on the valve stem.

The Valve Positioner module can perform the following:

® Cadlibration

® Diagnostics

® 10 millisecond loop time

® SLIM interface for local control

® Local seria interface for testing and calibration
® Shutdown input

® Seating and backseating logic

The Valve Positioner Module is applicable for CE Mark Certified Systems.
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25-1.2. Description and Guidelines for Redundant VP Module

Two Ovation Valve Positioner (VP) cards (Primary and Backup) operate as a
Primary backup pair to control asingle steam valve (see Figure 25-1). The steam
valveisfitted with two LVDTSs, one connected to each Valve Positioner. Each VP
then drives one coil in ahigh pressure hydraulic servo valve. The coils are
completely isolated.

The Valve Positioners communicate serially to determine which VP should be
Primary, and which should be Backup. Critical parameters of the redundant
subsystem are exchanged over the serial link. These critical parameters are a'so
exchanged over the Ovation bus, thus providing a redundant data path.

The Backup VP suspendsits software Pl routine, and replicates the servo output of
the Primary. It then takes over control if the Primary fails. There are three types of
failures that the subsystem will detect and respond to:

® Hardware Failures - Each VP continuously runsinternal diagnostics and will
cease operationsif adiagnostic fails. A failure isindicated when both the serial
communications and Ovation line watchdog timers expire. The VP card
continuously executes these diagnostics:

— Microcontroller RAM

— Ovation RAM

— EPROM Checksum

— DA Converter Readback

— Ovation Watchdog Timer

— Redundant Communications Watchdog Timer

® Coil Drive- If the Primary VP detects a shorted or open servo cail, it will
transfer control to the Backup VP. Thereis a customer setup requirement
described in the section on servo coil failures.

® LVDT Failures- LVDT failures are detected by measuring the derivative of
position feedback. As with the servo coil, there are setup requirements that
enable the detection of LVDT problems. The requirements are described in the
section on LVDT failures.

The VP pair utilizesthe SLIM serial port for VP-to VP communications. The serial
link is aVP-to-VP connection, not the “ party-line” bus utilized with the SLIM.
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Failover events are NOT bumpless (that is, the valve will dip, or movein the
direction indicated by the mechanical bias setting, during the failover period).
Catastrophic hardware failures, or removal of the Primary VP, aretheworst failures
because the Backup must wait for various timers to expire and then engage the Pl

loop.

If, for example, the failover required one second to complete (determined by the
Controller loop time for example), and the valve was programmed to drift shut in
30 seconds under control of the mechanical bias-setting, the valve could drift 3%

(=1/30).

Ovation
\/ \/ Bus
\Y
P
SLIM
Servo Valve
Coil 1 Coil 2
L L
Vv Vv
D D
A
T C T
T
1 U 2
A
T
(0]
R

Figure 25-1. Redundant Ovation Valve Positioner Subsystem
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25-1.3. VP-to VP Serial Connection

Figure 25-2 illustrates the serial connections for redundant VP modules.

VP 1 Twisted Wire Pair Cable VP 2
Base Base
Unit - RX- Unit
B1 = B2
c1 RX* 1co
RX- TX-
B2 B1
RX+ TX+
C2 C1
COM COM
A2 A2
SH
o VP1 VP2 Al
B1 to B2
C1 to C2
B2 to B1
C2 to C1
A2 to A2

Figure 25-2. Redundant VP to VP Serial Connections
25-1.4. Primary/Backup Status Transitions

Primary to Backup
If the VP isin the Primary mode, it will transition to Backup mode if:

® Seria Line Statusis OK and Ovation Watchdog bit indicates partner is Alive,
and isthe primary (start condition).

® Partner is OK according to seria line data.
® Partner is OK according to Ovation data.

® |tsown statusisnot OK.

Backup to Primary
If the VP isin the Backup mode, it will transition to Primary mode if:

® ItsownstatusisOK and the partner’s Ovation Watchdog Bit indicatesNot Alive
and Seria Line Statusis not OK.
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® Partner isin Backup mode, according to serial data.
® Partner isin Backup mode, according to Ovation data.

Setup Requirements

LVDT Setup

Coil Setup

The following items must be set up before operating redundant Ovation Valve
Positioner modules:

There are requirements on the LVDT setup for a redundant subsystem.

® First, the linear range of the LVDT must exceed the mechanical range. This
means that when the valve is at either endpoint, one of the secondary voltages
will be at its minimum. The secondary voltage must be large enough at the
endpoint so that if awire breaks and the secondary voltage goes to zero, the
change of voltage will be large enough to be readily detected. A good guideline
isto ensure that each secondary always contributes at |east 10%, positive or
negative, to the demodulated voltage. That is,

min (JAL, [B]) / (JA] + [BI) > 10%

This minimum secondary value is expressed in percentage, istunable, and is
caled MIN2NDRY.

® Second, the LVDTs must be calibrated prior to being placed into redundant
service, and for al possible positions, the feedback signal of the Primary should
be near the feedback signal of the backup. Thisvalueiscalled
LVDTTRACKING, and its default value is 1%.

Coil diagnosticsrely on asteady voltage acrossthe coil. Thisvoltage will be present
if you adjust the servo valve per the WPC recommendation.

The servo valve has a mechanical bias set-screw that pushes the spool to one side,
allowing fluid to escape the actuator and slowly close the valve in the absence of
electrical excitation. In the standard setup approximately 200 mV across both coils
opposes the mechanical bias adjustment and holds the spool in the center position,
trapping the fluid in the actuator, and holding the valvein afixed position. Adjusting
coil current changes spool position so that current can flow into or escape from the
actuator. (Technically, the operation of the servo valve is dependent on current
through the coil and the mechanical bias adjustment. However, the VP is set up to
measure voltage across the coil and at the amplifier output, so voltage
measurements are typically referenced in this description.)
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25-2. Module Groups

Note

When using the I/O Builder to configure the Valve
Positioner (VP) module, note that whatever voltage/
current descriptionisdisplayedinthe Slot position at
the top of the window does NOT impact the
configuration of the VP module.

25-2.1. Electronic Modules
There are two Electronics module groups for the Valve Positioner module:
® 1C31194G01 provides 17 Volts AC peak-to-peak 1 KHz LVDT drive.
® 1C31194G02 provides 23.75 Volts AC peak-to-peak 3 KHz LVDT drive.

25-2.2. Personality Modules
There are four Personality module groups for the Valve Positioner module:

® 1C31197G01 has 330 Ohm resistors that provide up to +24.9 mA into 82 ohm
servo coils. Use with any Valve Positioner Electronics module.

® 1C31197G02 has 360 Ohm resistors that provide up to 16.8 mA into 250 ohm
servo coils. Use with any Valve Positioner Electronics module.

® 1C31197G03 has 240 Ohm resistors that provide up to 8.3 mA into 1000 ohm
servo coils. Use with any Valve Positioner Electronics module.

® 1C31197G04 has 160 Ohm resistors that provide up to 36 mA into 125 ohm
servo coils. Only two coils may be driven by 1C31197G04. Use with any
Valve Positioner Electronics module. The C3+ and C3- coil outputs are
not available.
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Table 25-1. Valve Positioner Subsystem 1

Per sonality
Range Channels Electronic Module Module

17 Volts AC peak-to-peak 1 KHz or 8 1C31194G01 or 1C31197G01
23.75 Volts AC peak-to-peak 3 KHz 1C31194G02
toan LVDT

24.8 mA into three 82 ohm coils
23.75 Volts AC peak-to-peak 3KHz or 8 1C31194G02 or 1C31197G02
17 Volts AC peak-to-peak 1 KHz 1C31194G01
toan LVDT

16.8 mA into three 250 ohm coils
23.75 Volts AC peak-to-peak 3KHz or 8 1C31194G02 or 1C31197G03
17 Volts AC peak-to-peak 1 KHz 1C31194G01
toan LVDT

8.3 mA into three 1000 ohm coils
23.75 Volts AC peak-to-peak 3KHz or 8 1C31194G02 or 1C31197G04
17 Volts AC peak-to-peak 1 KHz 1C31194G01
toan LVDT

36 mA into two 125 ohm coils

When using the Point Builder to define points for a Valve Positioner module, only the following point types

are valid for each channdl:
1/10 Name

Channel

Shutdown Status

SLIM ON Signal

Position Feedback

Cail 1 Voltage (Read-back)
Coil 2 Voltage (Read-back)
Cail 3 Voltage (Read-back)
Raw Demodulator Voltage

O~NO OB WDN P

Auxiliary (wetting) Voltage Sense

Type I nput Source or Terminal Block
Output Destination Connection 2

Input Valve Positioner DI1

Input Valve Positioner DI2

Input Valve Positioner DI3

Input Valve Positioner

Input Valve Positioner Cail 1

Input Valve Positioner Cail 2

Input Valve Positioner Coil 3

Input Valve Positioner

1 Thismodulewill provide an interface between an Ovation Controller and ONE Electro-Hydraulic (EH)
servo-valve actuator in the field. To use this module, the MASTATION algorithm must reside in the
Ovation Controller. Refer to “ Ovation Algorithm Reference Manual” (R3-1100) for detailed information

about the MASTATION algorithm.

2 The terminal block connection depends upon the application being used. Refer to wiring diagrams.
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25-2.3. Firmware Levels

Thistablelistsall VP module firmware releases that added additional functionality

to the VP,
VP Firmware L evel VP Revision Level
(Electronics Module) (Electronics Module) Firmware Features
OF 9 Added support for the following:
Calibration from the Controller using graph-
ics.
Upload/download of calibration constantsto
and from the Controller.
New tuning constants kServo and kServoDb
to replace hard-coded constants. They add
flexibility in dealing with differing coil im-
pedances.
Reduction of valve calibration time.
oC 6 Added support for VP Redundancy.
0B 5 First full production firmware release.
R3-1150 (Rev 3) 25-8 2/03
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25-3. Specifications

Electronics Module (1C31194)
Personality Module (1C31197)

Table 25-2. Valve Positioner Module Specifications

Description

Value

Valve positioning field interface channels

One

LVDT position feedback Input range

25V AC peak to peak (LVDT A and LVDT B) maximum

LVDT position feedback input impedance

20kQ (LVDT A and LVDT B) differentia input with floating
source
10kQ (LVDT A and LVDT B) one input line referenced to common

LVDT excitation output voltage

17V AC peak to peak £ 11% @ 1.0 kHz + 10% (1C31194G01)
23.75V AC peak to peak + 11% @ 3.0 kHz £ 10% (1C31194G02)
500 Q minimum load impedance (1C31194G01 & G02)

Drift 0.5% max/yr

Peak servo valve coil output voltages

(1C31197G01) up to three 82 Q coils, +2.04 V
(1C31197G02) up to three 250 Q coails, £4.20 V
(1C31197G03) up to three 1000 Q coils, +8.26 V
(1C31197G04) up to two 125 Q coils, +4.5V

Servo valve coil output voltage accuracy

0.4% of full scale output

Field interface dielectric isolation

1000V DC
The valve positioning field interface has 50 V and 150 V short term
isolation from the logic common/Ovation 1/0 bus

SLIM interface serial port RS-485
SLIM interface serial port baud rate 9600
SLIM interface dielectric isolation +1000V DC

Local serial port

RS-232, non-isolated

Local serial port baud rate

19200

SHUTDOWN digital input

Input voltage range 24V[48V DCnominad 18V DC minimum, 60 V DC maximum
Propagation delay of contact change of state | 1.9 mSec minimum; 25.5 mSec maximum
Cablelength 1000 feet maximum (cable capacitance < 50 pF/ft)
Dielectric isolation +1000V DC
2/03 25-9 R3-1150 (Rev 3)
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Table 25-2. Valve Positioner Module Specifications (Cont'd)

Description Value
MANUAL digital output
Output voltage 60V DC
Off voltage (maximum) 1.0V @500 mA
On voltage (maximum) 0.2V @ 100 mA
Output current
Off current (maximum) 25pA @60V, TA=25°C
250 A @60V, TA =60° C
On current o 500 mA
Maximum propagation time 2.5 mSec for Rload = 500 Q
Dielectric isolation +1000V DC
Module power Main: 4.3 2W typical, 6.5 W maximum
Aux:
Digital Input:
0.09 W (24V) typicd
0.18 W (48V) typicd
Digital Output
(100mA load)
2.4'W (24V) typica
4.8 W (48V) typica
Logic board processor 80C196K B (16-hit microcontroller)
Operating temperature range 0to60°C (32°F to 140°F)
Storage temperature range -40°Cto 85°C (-40°F to 185°F)
Humidity (non-condensing) 0to 95%

25-4. Valve Positioner Modes

Rapid or erratic valve movement can damage the turbine. The Valve Positioner
enforces a set of rules to accomplish bumpless transfer between modes. The
description of each mode includes mode transfer.

25-4.1. Start Mode

When the Valve Positioner is powered-up or restarted, its primary objectiveisto
avoid an indeterminate output that would result in valve movement, and possible
damage to the valve or turbine. There are a number of hardware and software
features that prevent an indeterminate output.

R3-1150 (Rev 3) 25-10 2/03
Emerson Process Management Proprietary Class 2C



Valve Positioner Module

The hardware is designed so that when the Valve Positioner is powered-up, the
power supply to the servo output is turned off. With no current flow to the servo
valve, it isleft under the influence of its mechanical bias adjustment, the assumed
state prior to power-up. In addition, the coil drive D/A convertor is not turned on
until it receives the first output pattern.

As part of the microcontroller’s start sequence, the power supply is turned on, and
then a pattern is written to the coil drive D/A convertor representing O volts. The
result is that the servo output is under software control, no current flows between
the Valve Positioner and the servo valve, and no valve movement has occurred.

The Valve Positioner will not remain in Start mode unless a diagnostic error is
detected. The Valve Positioner transitions from Start to Local mode if all of the
following functions execute and return “normal” or “ok” status codes:

® Program the FPGA.

® Goto Factory Configure Mode if PE pinis 1.

® Check PE pin. Go to Factory Test Mode, if required.
® EPROM checksum check.

® EEPROM checksum check.

® RAM read/write test.

® DJ/A convertor readback diagnostic.

® UART scratchpad read/write test.

® Shared memory readback check.

The Valve Positioner will set target valve demand equal to demand feedback before
transferring to Local mode.

25-4.2. Local-Manual Mode

The purpose of local-manual modeis:
® Maintain stable valve position when the Controller fails or is reset.
® Smooth operation using manual raise/lower function.

® Bumplesstransfer to normal mode. (Tracking by the Controller isrequired, and
isenforced by the Valve Positioner in local-manual mode.)

2/03
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In local-manual mode, the Valve Positioner controlsthe valve using a set point that
isonly changed through the SLIM interface, or through the local serial interface.

L ocal-manual mode will be entered from normal mode if the Controller fails or
stops updating the Valve Positioner card. When the Valve Positioner is powered up,
local-manual mode is always entered as long as there are no diagnostic failures.

The preferred mode of Valve Positioner operation is norma mode. The Valve
Positioner transfers from local-manual to normal if the following conditions are
met: (1) Controller isupdating the set point, thus keeping the watchdog timer from
expiring. (2) Controller is tracking.

In local-manual mode, the following functions are performed:
® Pl position control loop.

® Writes current valve position to Ovation memory.

® Writes coil voltages to Ovation memory.

® Open coil diagnostic.

® Shorted coil diagnostic.

® EPROM checksum diagnostic.

® RAM diagnostic.

® Watchdog timing.

® SLIM interface (Raise, Lower, and update SLIM values.)

® Valve contingency diagnostic.

25-4.3. Normal Mode

Normal isthe preferred mode of the Valve Positioner card. In normal mode, the
Valve Positioner isreceiving aposition set point from the Controller and controlling
valve position.

In normal mode, the following functions are performed:

® Pl position control loop (Demand position comes from the Controller viathe
Ovation memory).

® Writes current valve position to Ovation 1/0O memory.
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® Writes coil voltagesto Ovation 1/O memory.

® Open coil diagnostic.

® Shorted coil diagnostic.

® EPROM checksum diagnostic.

® RAM diagnostic.

® Watchdog timing.

® SLIM interface (Updates SLIM values, no raise/lower function.)

® Valve contingency diagnostic.

25-4.4. Calibrate Mode

Calibrate mode is a submode of local-manual mode. Calibration sequences are
commanded through the local seria port.

The Valve Positioner is commanded to calibrate when the appropriate bit in the
command word is set. This causes the Valve Positioner to enter the calibrate mode
and begin itstravel sequence. During the travel sequence, the Valve Positioner will
report a position feedback calculated using the most recent calibration numbers.
The controlling MASTATION will enter manual mode and track the position
demand feedback. The Valve Positioner moves the valve at a programmable rate
during the travel sequence.

TheValve Positioner can exit calibrate mode without enforcing abumplesstransfer
rule.

The following calibrate sequences are supported:
® ZeroHot Cd

Thiscalibration sequenceisexecuted to re-establish the 0% position. It isuseful
after the valve has been fully calibrated and the mechanical assembly has been
heated and expanded. It avoids fully opening the valve.

Feedback gain is not adjusted during the hot cal sequence.
® TopHot Cd

This calibration sequence is executed to re-establish the 100% position. It is
useful after the valve has been fully calibrated and the mechanical assembly has
been heated and expanded. It avoids fully closing the valve.

2/03
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Feedback gain is not adjusted during the hot cal sequence.
Null-Point Cal

This calibration sequence causes the valve to travel to the electrical null point
of the LVDT. Null point calibration can be requested at the same time as full
calibration, in which case the movement sequence is the full calibration
sequence. However, the valve stops at the null point when it is encountered.

Full Calibration

This calibration sequence is executed to re-establish 0% position, 100%
position, and feedback gain.

When full calibration is requested the module enters local mode, requiring the
Controller to track. The module then moves the value to the 0% position. The
firmware checksfor position feedback between the arbitrary limits of —9.7 volts
and—-2.0volts. If thevoltageisless (more negative) than—9.7 volts, thefirmware
reduces gain to make the voltage more positive than —9.7. If the voltage ismore
positive than —2.0 volts, the gain is increased until the voltage is more negative
than —2.0 volts. During these two sequences, the gain istested to insure it does
not go out of allowable range.

If the voltage is between —9.7 and —2.0, then gain is recal culated to set the
voltageto the arbitrary target voltage of —0.35 volts, and the firmware sequence
advances to the next state, which will take the value to 100%.

At this point in the sequence, the demodulator gain has been set to a value that
isamaximum allowable value. The gain may be reduced at the other end of the
stroke, but will not be increased.

Now the valve moves to the 100% position. The feedback voltage is examined,
and if it exceeds 10.0 volts, feedback gain isreduced. Once feedback voltageis
less than +10.0 volts, it is recorded as the 100% calibration value.

The valve moves back to 0% and the voltage at 0% is recorded. Feedback gain
is not adjusted.

The last step is to write 0% position, 100% position, and feedback gain to the
EE memory.

Once the datais recorded in EE memory, the firmware clears arestriction flag,
allowing the module to transfer from local mode back to normal mode. At this
point the valve is under the control of the MA station and will return to the
previous position according to the tuning of the MA.

R3-1150 (Rev 3)
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25-5. Using the Serial Port for Calibration

25-5.1. Settings

The local serial port isused in the field to calibrate and diagnose Valve Positioner
problems. Itisused inthefactory to causethe Valve Positioner to perform necessary
testing prior to shipment. This interface isimplemented using the external UART.

The settings of the local serial port are:

¢ Baud rate = 19200

¢ Bits=8bits

® Stop Bits = One stop bit

® Parity = No parity

Status messages are printed during calibration sequences, such as
‘Calibrate - Go to 100%’

OR

‘Calibrate - Reduce feedback gain’

Warning

The EE memory can becorrupted if constantsare
modified during the calibration sequence. This
occur s because the checksum isrecalibrated
based only on new values for 0%, 100% and
feedback gain, not on the entire EE memory
image.
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25-5.2. Connections

The Personality module RS-232 connector is used to connect the Valve Positioner
module to the COM 1 or COM2 serial port of a personal computer.

Use cable 5A 26448 or make a cable using the information in Table 25-3.

Table 25-3. RS-232 Connector (J2) Pin Assignments

Pin Number Signal Name (Function) Signal Direction
1
2
3 TXD2/ (Transmit Data) Output
4
5 RXD2/ (Receive Data) Input
6 GND (Logic Common) 1
7
8

Front View of J2 Connector (Modular Jack)
1 ... 8

1 Thisserial port isnot electrically isolated from logic ground.
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25-6. Performing Calibration

Calibration is performed by connecting aPC (running terminal emulation software)
or adumb terminal to the Valve Positioner, then typing commands on the PC
keyboard or terminal. Using a PC is recommended because you can record/rel oad
tuning constants to/from a disk.

The goals of calibration are:
® To determine the endpoints of mechanical stroke.
® Helpthe plant set up the LVDT for optimum performance.

® Perform the calibration quickly to avoid startup delay.

25-6.1. Calibration Required
Calibration is required after the following:
® After amechanical overhaul

If the mechanical stroke remains the same after the overhaul, and the same
LVDT isinstalled, simply adjust the LVDT so the position feedback on the
Ovation system indicates 0% (with the valve fully closed), then tighten down
the LVDT assembly (that is, return to its former position).

® Afterthe LVDT ischanged

Calibration is required to find the null point and proper demodulator gain
adjustment. However, if it isthe same model, time can be saved by entering the
same constants before running the calibration sequence.

® |f asecondary wirepair is swapped

The valve positioner is not affected because the demodulator is adiode
rectifying type. Also, the secondary pairs (A and B), can be swapped. The result
will beachangein sign of the calibration values. Arithmetic in valve positioner
firmware will yield the correct result. However, the user should follow the
recommended hookup that will yield negative values at 0% and positive values
at 100%, and avoid confusion.
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25-6.2. Calibration Procedure

1.

Useastandard cable to make the connection between the PC (or dumb terminal)
and the Valve Positioner (refer to “ Connections’ in Section 25-5 for connection
details).

Configure the serial port on the PC as described in “ Settings” in Section 25-5
To run a calibration sequence, perform the following:

A. Hook up the serial cable between the COM port and the user port on
the Valve Positioner.

B. Start the terminal emulation software.
C. Ensure the settings are correct.

D. Type HELP<return> to see alist of commands (described in
Table 25-4).
Note the following:

— Commands are case sensitive.
— Syntax is strict.
— Thereisno line buffering.
— Backspace invalidates any typed command.
Type CALFULL<return> to run the full calibration sequence.

If any constants are entered manually, type SC<return> to save the new
constants to the EEPROM.

Use the command CALFULL after an overhaul, to fully calibrate the valve.

Use the command CALBOT just prior to startup, to reestablish the 0%
calibration value if thermal expansion is detected.

Table 25-4. Calibration Commands

Command Description
DC<return> Dump configuration constants from EEPROM.
SC<return> Save configuration constants to EEPROM.
DG<return> Display group 1 data - This function would repeatedly display important
operating parameters such as demand, feedback, gain, and so forth.
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Table 25-4. Calibration Commands (Cont’'d)

Command

Description

HEL P<return>

Print command list.

EXIT<return>

Exits test mode. raise/lower function, or calibration sequence. Causes a soft
reset of the valve positioner.

25-6.3. Calibration Ideal

During the calibration sequence, observe the valve to ensure it is moving, and that
itismoving in the proper direction. Also, review the calibration constants and
compare them with the ideal setup described below:

Therange of calibration values correspondsto the hexadecimal range of the AD
converter, and is presented to the user in decimal, ranging from -31768 to
31767.

When an LVDT is properly adjusted and calibrated, the calibration constants
(0% and 100%) will be equal in amplitude and oppositein sign. The amplitudes
for thisideal setup would be approximately 30000. This result suggest the
following:

— The LVDT isadjusted so that its electrical null point (where secondary A
amplitude = secondary B) matches the midpoint of the mechanical stroke.

— The programmable gain amplifier on the demodulator is adjusted so that the
electrical 'stroke' stayswithin theinput range of the AD converter. Thus, the
valve positioner can detect incremental movement for all valve positions.

— |If thermal expansion occurs, the valve positioner will continue to detect
incremental movement, because the calibration is not to the extreme end of
the AD converter range, and because the magnitude of thermal expansionis
small.

25-6.4. Simplify Diagnostics

Rolled servo wires can cause the valve to movein the opposite direction. Be sureto
observe and verify the correct movement of thevalve. If only one pair isrolled, then
the two pairswill be “fighting” each other. Use the following procedure to simplify
diagnosis:

1
2.

Disconnect one pair of wires.

Calibrate the valve, verifying the correct movement of the valve.
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Reconnect the first pair of wires.
Disconnect the other pair of wires.

Calibrate the valve, verifying the correct movement of the valve.

o g &~ w

Reconnect all the servo wires.

7. Calibrate the valve, verifying the correct movement of the valve.

25-6.5. On-Board Diagnostics

The mechanical bias adjustment of the servo valve can affect the results of on-board
diagnostics. A set-screw on the servo valve causes a deflection from center position
of the servo valve spool. This allows hydraulic fluid to escape the actuator, and the
valve to close at controlled rate, in the absence of an electrical signal.

For atypical hookup, a small negative voltage on the servo valve is required to
center the spool, and hold the valve in a steady position. This voltage istypically
from -100 to -300 mV. Servo valves are delivered from the factory with this
adjustment. On board diagnostics assume that the servo valveis set up in thisway.
If another setup is used, program the Ovation Controller to ignore the results of
diagnostic bits.

25-7. Performing Calibration Using a Graphic

Calibration can be performed by using the Valve Positioner Upload/Download/
Calibrate graphic (diagram 8719) to view and modify the VP tuning constants. All
the constants can be modified. The 0% and 100% calibration values, and
demodulator gain, can be determined by the calibration sequence, and can be
adjusted by the user with this graphic.

The graphic has upload/download buttons so that the two sets of numbers can be
synchronized (made the same). This synchronization isinitiated by the user and is
the responsibility of the user. In addition to the constants, there are four fields that
provide operator feedback.

The constants exist in two places:
® EE memory on the Valve Positioner module.

® Inthe VPSTATUS agorithm record (typically, the constants contained in the
algorithm record are considered as the master set).
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If an VP module fails and is replaced, the user simply downloads the constants to
the new VP and it isready to operate. The constants are not automatically copied to
the algorithm record upon completion of a calibration sequence.

Note

Each constant shown on the graphic can aso be
entered through a serial port interface. Refer to
Section 25-6 for information on using aserial port for
VP calibration. Table 25-4 describes each calibration
command.

25-7.1. Calibration Goals

The goals of calibration are:
® To determine the endpoints of mechanical stroke.
® Help the plant set up the LVDT for optimum performance.

® Perform the calibration quickly to avoid startup delay.

25-7.2. Calibration Required

Calibration is required after the following:
® After amechanical overhaul

If the mechanical stroke remains the same after the overhaul, and the same
LVDT isinstalled, smply adjust the LVDT so the position feedback on the
Ovation system indicates 0% (with the valve fully closed), then tighten down
the LVDT assembly (that is, return to its former position).

® Afterthe LVDT ischanged

Calibration isrequired to find the null point and proper demodulator gain
adjustment. However, if it isthe same model, time can be saved by entering the
same constants before running the calibration sequence.

® |f asecondary wire pair is swapped
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The valve positioner is not affected because the demodulator is adiode
rectifying type. Also, the secondary pairs (A and B), can be swapped. The result
will be achangein sign of the calibration values. Arithmetic in valve positioner
firmware will yield the correct result. However, the user should follow the
recommended hookup that will yield negative values at 0% and positive values
at 100%, and avoid confusion.

25-7.3. Calibration Procedure

1. Accessaturbinevalve graphic. The turbine valve graphic showsalist of all the

turbine valves.

Click on the desired valve symbol to display the VP calibration graphic (see
Figure 25-3) and show the constants associated with that particular VP and
valve. This graphic is provided with the project graphics. Customizing of the
turbine valve graphic and VP calibration graphic is not in the scope of this
document.

Perform the desired calibrations. All the calibration procedures cause the VP to
enter local mode. Whilethe VP is calibrating in local mode, VP firmware
adjusts target demand accordingly. The Controller unconditionally tracks the
VP whenitisinlocal mode.
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4. Refer to Table 25-5 for descriptions of the graphic fields.

= w1 |
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Figure 25-3. VP Upload/Download/Calibrate Graphic
Table 25-5. Calibration Graphic Fields
Field Description
CALIBRATE Buttons

0% This button executes the CALZERO procedure. Demodulator gain is not adjusted
during thisprocedure. When this procedureis completed, upload the calibration data
to the algorithm.

100% This button executes the CAL 100 procedure. Demodulator gain is not adjusted
during this procedure. When this procedureis compl eted, upl oad the calibration data
to the algorithm.

FULL Thisbutton executesthe CALFULL procedure. Demodul ator gainisadjusted during
this procedure. When the procedure is completed, upload the calibration datato the
algorithm.
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Table 25-5. Calibration Graphic Fields (Cont'd)

Field Description
GO TO NULL This button executes the GO TO NULL POINT procedure. During this procedure,
POINT the VP enters local mode and trims target position until position feedback voltage
equals 0. Select the CANCEL button to exit this mode.
CANCEL This button exits calibration.

UPLOAD/DOWNLOAD Buttons
(Upload and download are never executed automatically.)

UPLOAD This button copies the data set contained in VP memory to the algorithm record in
the workstation.

DOWNLOAD This button copies the data set contained in the algorithm record to the VP and is
written onto the VP's EE memory. Some limit-checking is performed prior to the

download.
ENTRY FIELDS Buttons
FILL Thisbutton fills all the text editing windows with the valuesin the algorithm record.
CLEAR This button clears all the values from the text editing windows.
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Table 25-5. Calibration Graphic Fields (Cont'd)

Field Description

Operator Feedback Fields

Algorithm Information field located on the top right of the graphic.
Record Name

Voltage L ocated below the algorithm name. The voltage shown is the voltage at the output
of the programmable gain stage. If the VP is properly calibrated and nulled, the
electrical ‘stroke’ will occupy most of the +-10 volt range of the AD converter input,
thus giving good resolution. Thisfield shows activity asthe valveistraveling during
calibration, and as the demodul ator gain is adjusted at the endpoint.

Mode (MA) L ocated to the left of the Voltagefield. VP firmwareisdesigned to stay in  ‘normal’
mode, and if itisnot in ‘norma’ mode, to establish communications with the
Controller and then enter the ‘normal’ mode. In ‘normal’ mode, the VP receivesits
target position from the Controller.

The MA algorithm that drivesthe VP target position may bein AUTO, MANUAL,
or LOCAL mode.WhentheVPisin‘normal’ mode, itisnot aware of the MA mode.
It receives target position from the Controller in MA AUTO and MANUAL. The
field will usually show AUTO unless thereis an error condition or the VP enters
local mode due to a calibration sequence.

During calibration, the VP enterslocal mode, which correspondsto MA local mode.
The MA unconditionally tracks the VP until the calibration sequence compl etes.

When the operator selects a calibration sequence, the modeisshown as‘local’. The
voltage will change as the valve is moving. When the valve is at the endpoint and
the demodulator gain is adjusting, the voltage will change asthe gainis adjusted. A
calibration complete messageisdisplayed at the bottom field. In some casesin afull
calibration, the results may yield poor values. A message will display telling the
operator to repeat the calibration.

Valve Located to the left of the Mode field. Usually atext string that identifies the valve
I dentification that isto be calibrated (name is provided by the turbine valve graphic).

Text M essages L ocated under the table of values. Thisfield displays messages about the progress
of the calibration. For example, “calibration in progress’ or “calibration complete.”
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25-8. Performing Redundant VP Calibration

VPsin aredundant subsystem can be calibrated as a pair or independently. The
same commands are used to perform either calibration.

If you want to calibrate the V Ps independently, the easiest method isto pull one of
the VPs out of the mounting unit. In this case, calibration is the same as for a non-
redundant VP (see Section 25-6). When aVPiscalibrated and the Backup isnot in
service, and the RDNDNT flag is set, awarming message is printed to inform the
operator that he is calibrating only one VP of the pair.

In any case, only the Primary VP or apair can be calibrated. If you attempt to
calibrate with the terminal connected to the Backup VP, the VP will print amessage
stating that the request is refused.

If you request acalibration of the Primary VP, and the Backup VPisasoin service,
the Backup is calibrated unconditionally. During calibration, the Primary disables
the redundancy software state machine so failovers are eliminated.

The message packet exchange between the Primary and Backup V Psincludes
command/status bits related to calibration. The following table lists those
commands and descriptions.

Table 25-6. Redundant Calibration Commands

Command

Description

RRVP_CAL_REC_TOP

Primary VP is commanding the Backup VP to record the 100% endpoint
value.

RRVP_CAL _REC_BOT

Primary VP is commanding the Backup VP to record the 0% endpoint
value.

RRVP_CAL IN_
PROGRESS

Primary VP isinforming the Backup VP that a calibration isin progress.

RRVP_CAL BACKUP_
HOLD

Backup VPis performing a gain adjustment or is measuring the endpoint
and isinforming the Primary VP to wait for the process to be completed.

RRVP_CAL WRITE_EE

Primary VPiscommanding the Backup VP to commit the new calibration
datato EEPROM memory at the end of the calibration process.

RRVP_CAL_HOT

Primary VP isinforming the Backup VP that the calibration processisa
“hot” calibration. A “hot” calibration is performed at only one end of the
mechanical stroke. The important implication is that demodulator gain
adjustment is not allowed during “hot” calibrations.
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25-9. Valve Positioner Control

In normal, local, and calibrate modes the Valve Positioner is always controlling
valve position. The Pl routine runs unconditionally every 10 msec. Typically, it will
execute the PI equation as described below. The Pl routine has some conditionally
executed parts to handle seating and backseating.

25-9.1. Seating and Backseating

Seating and backseating are important features of valve position control. The
purpose of seating isto ensure that the hydraulic system isforcing the valve closed
and admitting no steam into the turbine. Backseating is desirable because it can
affect efficiency, and because, for certain valve assemblies, aleakoff into other
steam systems are designed, assuming the valve is fully backseated.

The demand position from the Controller to the Valve Positioner is designed for a
range of -5% to 105% and resolution exceeding 13 bits. Seating isin effect when
the position demand is equal to or less than a programmable value, typically 0%,
and actual position feedback is less than 5%. When seating is in effect, the output
is driven to the maximum possible value in the direction that closes the valve. A
timer is started. After 10 seconds, the output is reduced to 50% of the maximum
valuein the direction that closesthe valve. A similar limit and function is provided
for backseating.

25-9.2. PI Position Control

The equation for Pl position control is

Kp[e(t) 2 J’e(t)dt}

where:
Kp = Proportional gain
K, = Integral time
e(t) = Position error

If seating or backseating isin effect, normal Pl Controller calculation is halted.
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25-9.3. Shutdown Input

Position control is affected by a shutdown input, intended to be used in emergency
or abnormal situations. It is a standard 24 volt digital input circuit.

Typically, the Valve Positioner will rapidly drive the valve to the 0% position when
the shutdown input is energized. The Valve Positioner then transfersto local-

manua mode for the purpose of requiring the Controller to track position feedback.
Once the Controller tracks, the Valve Positioner will transfer back to normal mode.

The state of the shutdown input is avail able to the Controller viaa Valve Positioner
module Ovation register.

A control bit in the shared memory can cause the Valve Positioner to ignore the
shutdown input while in normal mode. Thisis used when the customer preferstrip
logic in the Controller, not on the card. However, in local-manual mode, the Valve
Positioner will drive the valve shut when the shutdown input is energized,
regardless of the state, or previous state, of the control bit.

25-10. Diagnostics

One important feature of the servo valve is an adjustable mechanical bias
mechanism. This mechanism creates a slight deflection in the valve spool so that a
small amount of hydraulic fluid can escape the actuator and close the valve.
Therefore, if thereis no voltage applied to the servo valve, the actuator will slowly
move toward the closed position. This deflection is typically overcome by -200
millivolts, so that when the valveis positioned and steady, thissmall voltageis seen
on the servo valve.

The servo valve has two voltage coils, either of which can deflect the spool when
excited. The combination of these features provides a redundancy feature that
protects against broken wires or shorted coils, the ability to be diagnosed, and a
predi ctabl e shutdown mechanism in the event the firmware diagnoses a catastrophic
error and executes a shutdown, or an error mode occurs that allows a hardware
watchdog timer to expire and de-power the Electronics module's FVP field card.

The Valve Positioner continuously runs diagnostics to ensure that the circuit is
operating properly. Certain conditions can cause the Valve Positioner to “dive,”
essentially removing the output signal and allowing the valve to drift shut.

Asageneral rule, the card will view error conditions on start up as*“no-go” or fatal
errors. Thismeansthat the Valve Positioner will not generate an output to the valve.
See the following error descriptions for specifics.
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25-10.1.

25-10.2.

25-10.3.

25-10.4.

25-10.5.

DA Readback Error

The Valve Positioner hasthe ability to read and convert the coil drive D/A convertor
output signal that drives the valve. If the value readback (converted by the A/D
converter) and the value that was output do not match within adeadband, and for a
pre-defined period of time, a severe fatal error is assumed. In this case, the Valve
Positioner is “flying blind.” It cannot confidently determine valve position or
control the output. The Valve Positioner will remove drive power (dive) from the
entire Electronics module’'s FVP field card and go through a reset sequence. The
coil drive D/A convertor readback check is a diagnostic that runs continuously.

EPROM Checksum Error

The EPROM checksum check runs continuously as alow priority function. Failure
of the checksum diagnostic is considered a severe fatal error.

Contingency Check Error

Contingency is defined as the difference between atarget position and the actual
position, when that differenceis greater than adefined limit. Inthe Valve Positioner,
the contingency bit is set if the difference exceeds a programmable limit (default
valueis 5%) for a programmable time period (default value is 10 seconds).
Contingency is not afatal condition.

Memory Read/Write Check Error

A failure of any memory to read back correctly is considered a severe fatal error.

Open Coil Diagnostic Error

An open cail is detected by measuring voltage across the current limiting resistors
on the servo output. When zero volts are detected, either the coil is open, the servo
output is at zero, or the mechanical bias on the servo valve isincorrect. When an
error condition is detected, an internal “open” bit is set.

Typically, the servo coil voltageis-200 mV when the valveisin astable, controlled
position and the servo valve mechanical biasisproperly adjusted. If the servo output
amplifier voltage amplitudefallsbelow 100 mV, theinternal bitiscleared, asthough
no error condition exists. If servo output voltage is greater than 100 mV, the
difference between servo output voltage and coil voltageis compared to 50 mV, and
if itisless, the‘open’ bit is set.
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If the open bit stays set for five seconds, the error condition is reported to the
Controller in the module status register.

25-10.6. Shorted Coil Diagnostic

For each of the three coil outputs, an internal shorted bit isset if the converted value
of terminal voltage is near O volts. Behavior of this diagnostic changes when servo
output amplifier voltage is near zero.

Typically, the servo output coil is-200 mV when the valve isin astable, controlled
position and the servo valve mechanical biasisproperly adjusted. If the servo output
amplifier voltage falls below 50 mV, the internal bit is cleared, as though no error
condition exists.

For servo output voltages greater in amplitude than 400 mV, the modul e status
register voltage is compared to 50 mV, and a shorted bit isset if itisless. If the
shorted coil bit remains active for five seconds, the condition is reported to the
Controller in status word 1.

For servo amplifier voltage val ues between 50 and 400 mV, the comparison valueis
calculated as the servo amplifier voltage divided by eight. The timing described
above is used. When the shorted bit becomes inactive, the corresponding bit in
status word 1 is cleared immediately.

25-10.7. Diagnostics of LVDT Problems for Redundant VP

Diagnosing an LVDT failure is complex. Depending on the failure, the valve may
go open, closed, or to adifferent intermediated position, which can be above or
below the target position. If the valve is positioned at the LVDT null point, an
oscillator failure would not be detected because the position feedback would
continue to be equal to zero (0) volts.

® If |(Position Feedback - Previous Position Feedback)| < MAXDELTA, and
POSITIONERRORFLAG is not set, al conditions are considered normal, and
the REDUNDANCY STATE is set to NORMAL. Previous Position Feedback
is set equal to Position Feedback prior to exiting the Pl routine.

® |f (Position Feedback - Previous Position Feedback) > MIN2NDRY and the
backup is OK, the VP executes the failover.
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If |(Position Feedback - Previous Position Feedback)| > MAXDELTA, a
problem is suspected. VP firmware refusesto “believe” the new position
feedback value, and does not update Previous Position Feedback or run the PI
loop. If REDUNDANCY STATE isNORMAL, it is updated to POOR. If itis
POOR, it isupdated to BAD. If it isBAD, and the backup is OK, the VP
executes the failover. This means that it can take 30 msec for the VP to
determine that it should execute its failover.

® |f POSITION ERROR FLAG isset, and the partner’sreported positioniswithin
LVDTTRACKING of Position Feedback, the condition is not due to afailed
LVDT, but for another reason. No action to fail over istaken.

® |f POSITION ERROR FLAG is set, and both Position Feedback voltage and
Previous Position Feedback voltage are equal or closeto zero volts, the problem
is suspected to be afailed oscillator, or broken oscillator wire, and the failover
is executed as long as the Backup is OK.

® |If POSITION ERROR FLAG is set, and Position Feedback differs from
Partner’s Position Feedback by more than LVDTTRACKING, and the Backup
iIsOK, an LVDT problem is suspected and the failover is executed.

25-11. Controller Interface

This section defines direct-access Ovation shared memory registers from the
Controller point of view. The Controller point-of-view isat theinternal workings of
the algorithm (the MASTATION is assumed). Conversions may occur between the
applications level and the level described here. Thisformat is used for start up,
local, and normal operating modes. In test mode, the format changes except for the
mode bitsin register 6 (statusregister 1), Bits 0 through 3, and the FIFO control bits
in both the command register and status register 2.

25-11.1. Memory Map

Table 25-7 describes the Controller registers for the Valve Positioner module.
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It also defines the 1/0O Channel Number that must be selected in the Point Builder
Hardware Tab (shown below) when configuring points associated with this module
(refer to “Ovation Point Builder User’s Guide” (U3-1041), “Ovation Developer

Studio User Guide” (N T-0060 or W IN60) for details).

Point Utility

PTADMINGDtdD

Help

o Co—

Point‘ Conﬁ'g‘ Security‘ Ancﬂ]ary‘ HSK‘ Hardkarel In1't1'a1‘ Alarm‘ Instrumentation‘ Limts‘ Displa

10 type M
10 card M

10 channel M <

10 task index M

\Ofﬂine \where Used: 0 \

Use the information in Table 25-7 to determine how to scan the card and retrieve
card status hits. The status bits will influence your control strategy.

Table 25-7. Operating Mode Memory Map

Valve
Positioner /O Channel
Card Number in the
Register Point Builder R/W Definition
0 N/A N/A | Indirect ram pointer (Output FIFO Put Pointer)
1 N/A N/A | Indirect ram data register
2 4 Position feedback (-1560 to 32760 equals -5.0 to 105%)
3 5 Coil voltage 1 (traditionally called S1)
4 6 Caoil voltage 2 (traditionally called S2) (non-redundant
configuration only)
5 7 Cail voltage 3 (non-redundant configuration only)
6 8 Raw demodulator voltage
7 N/A Status Word 2
Bits 0 through 15 - Not used.
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Table 25-7. Operating Mode Memory Map (Cont’d)

Valve
Positioner
Card
Register

/O Channel
Number in the
Point Builder R/W Definition

8

R | StatusWord 1
Bits 0 through 3 - modes

0000 - not used

0001 - PE mode

0010 - start mode
0011 - test mode
0100 through 0111 - not used
1000 through 1011 - local modes

1000 - local mode

1001 - calibrating in local - seated

1010 - calibrating in local - backseated

1011 - cdlibrating in local
1100 through 1111 - normal modes

1100 - normal mode

1101 - calibrating in normal - seated

1110 - calibrating in normal - backseated

1111 - calibrating in norma mode
Bit 4 - Shutdown input status, O = inactive, 1 = activated
1 Bit 5 - Auxiliary voltage sense
Bit 6 - SLIM-ON signa
3 Bit 7 - VP dlive flag. The VP toggles this bit to indicate that
itisrunning.
Bit 8 - At null point

(Bits 9 through 14 - for redundant configuration)

Bit 9 - Quality- Used by redundant VP configuration
Bit 10 - Primary/Backup status for redundancy, O = Primary,
1= Backup
Bit 11 - LVDT Trouble - LVDT problem indicator for
redundant configuration. Held True for five seconds.
Bit 12 - Failover Annunciator - Redundant configuration
If a VP switches to/from Primary or Backup, this bit is held
True for five seconds.
Bit 13- Data Validation Error - The position demand over the
Ovation and redundancy link do not match.
Bit 14 - Mode mismatch - In aredundant pair, one VPisin
Normal mode and the other VP isin Loca mode.
Bit 15 - Write EE complete

N
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Table 25-7. Operating Mode Memory Map (Cont’d)

Valve
Positioner
Card
Register

/O Channel
Number in the
Point Builder

R/W

Definition

9

Demand feedback (-1560 to 32760 equals -5.0 to 105%)
= (Position feedback - bfpB) / bfpM  (bfpM and bfpB are
described below)

For non-boiler feed pump applications, bfpM = 1.0 and bfpB
=0.0,

therefore “ Demand feedback” and “ Position feedback” are
exactly equal.

Command Register

Bit 0, 1, and 2 — calibration requests

000 = no request

001 = zero hot cal request

010 =top hot ca

011 = full calibration

100 = go to null point

101 invalid

110 invalid

111 = full calibration and stop at null point

Bit 3 - Not used

Bit 4 - Partner Quality (redundant VP configuration) 0=0OK,
1=BAD

Bit 5 - Partner Alive Bit (redundant VP configuration) from
register 8, bit 7 or Partner VP

Bit 6 - Redundant VP's Partner’s Primary/Backup Status.
The Controller copiesBit 10 from the partner’ sstatusregister
1to inform the VP that the partner is a Primary or Backup
drop.

Bit 7 through 15 - Not used

Demand (-1560 to 32760 equals -5.0 to 105.0%)

Point Status Register

R/W

Module Configuration Status Register (see Table 25-12)

m|O|lO|®

Secondary Module Configuration Status Register (see Table
25-13)

Electronic ID
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25-12. Valve Positioner Commands

25-12.1. Configuration Commands

The following commands are used to set the values of important tuning constants.
Theformat of each command isindicated and must be followed. The values shown
for each command are default values.

Table 25-8. Configuration Commands

Command Description

piGain =10.0 | PI Controller gain outside of deadband. Thisvalueisthe higher of two gain valuesused
inthe position Pl loop. Thisvalueisused when the valveis moving. When thevalveis
in a stable position, alower value is used to avoid noise-induced control action.

piResetT = Pl Controller reset time outside of deadband. Used in Pl equation along with the gain

1000 value described previously. This value is one of two used in the Pl equation. This one
is used when the valve isin motion, and causes faster wind-up. It isgivenin
milliseconds.

piGainDb = 1.0 | PI Controller gain inside of deadband. When the valveisin a steady position, the PI
gain is reduced to this value. This helps avoid noise-induced control action.

piResetTDb = | Pl Controller reset timeinside of deadband. Thisisone of two values used, and causes
10000 slower control action. It is given in units of milliseconds.

demodGain = | The LVDT secondary feedback sum is multiplied by this value to achieve a voltage
2048 range representing 0 to 100% position that is close to the input range of the A/D
converter. The valueis printed as araw decimal value. The hexadecimal equivalent is
written to the feedback D/A converter to adjust feedback gain. Thisvalue can be
entered by the customer, but it isal so modified automatically during thefull calibration
sequence. Feedback gain can be calculated by the following formula:

gain = 4096 / D/A converter input word (decimal value)
Examples of some gain values are as follows:

DAC word Decimal value Gain

0 0 Infinity *
1 1 4096

8 8 512
100H 256 16

800H 2048 2

FFFH 4095 1.00024

1 Feedback gain D/A converter output saturates.
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Table 25-8. Configuration Commands (Cont’d)

Command Description

error DbF = 0.5 | When the absolute value of the difference between target position and actual position
isgreater that this value, the valveis considered to be in motion. Gain and reset values
are selected to cause rapid control action. When the difference is less than this value,
control action is softened.

errorDbS= When the absolute value of the difference between target position and actual position

0.05 islessthan this value, the valve is considered to be stable. Gain and reset values are
selected to soften control action. When the difference is greater than thisvalue, gainis
increased to yield sharper control.

seatLimit = 0.0 | Whentarget valve position isequal to or lessthan thisval ue, seating action controlsthe
output.

backSeatLimit | When thetarget valve positionisequal to or greater than thisvalue, backseating action

=100.0 controls the output.

contingency = | If the absolute value of the difference between Valve Positioner target position and

5.0 actual position is greater than this value, then a contingency condition may exist. The

condition must exist until atimer expiresfor it to be reported. The timer is described
below.

A situation could arise where the Valve Positioner target position and the Controllers
target are not equal. One example would be if the shutdown input was true, the Valve
Positioner set the target position to 0, but the Controller did not track. In this situation
contingency would not be reported if the valve went to 0% position

contingencyTi

If the error between target position and actual position exceeds contingency for this

me = 10000 amount of time, then the condition is reported to the Controller. This number is given
in milliseconds.
manualRate = | This value selects the magnitude of adjustment when target position is controlled by
300 the SLIM. Thisvalue is given in percent per minute.
bfpM = 1.0 Gaininthe equationy = bfpM * x + bfpB
where
y = actual demand; x = demand written by the Controller
The purpose of thisisto create staggered valve operation in the boiler feed-pump
application.
Thisvalueisnormally set to 1.0.
bfpB = 0.0 Zero intercept in the equation y = bfpM * x + bfpB

where

y = actual demand; x = demand written by the Controller

The purpose of thisisto create staggered valve operation in the boiler feed-pump
application.

Thisvalueisnormally set to 0.0.
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Table 25-8. Configuration Commands (Cont'd)

Command

Description

SlimAddr =0

Each device on the SLIM seria bus has an address. This provides a method for the
SLIM to talk individually to each card.

The SLIM seria port is used for redundancy serial communications. Setting the
address to zero (0) disables SLIM transmit/receive code.

calhndrd =
31200

Thisvalueisdisplayed in decimal. It is the converted hexadecimal A/D converter
reading for the 100% position. It can be entered by the customer; however, it is
normally determined automatically by the calibration sequence.

calzero=-
31200

Thisvalueisdisplayed in decimal. It is the converted hexadecimal A/D converter
reading for the 0% position. It can be entered by the customer; however, it isnormally
determined automatically by the calibration sequence.

calrateF =
1664

Thisvalueisgiven in percent per minute and is the movement rate used when
calibrating from the Laptop computer viathe serial port. It istypically the Faster rate.

calrateS= 1664

When the raise/lower button is pressed, the Valve Positioner will respond to the

together.

Thisvalueisgiven in percent per minute and is the movement rate used when
calibrating viaa command from the Ovation I/O interface. It istypically the Slower
rate.

Note

keystroke if the addressis 1 through 8 inclusive. This meansthat all valves will move

posErrDelta=
5.0

A tunable parameter which sets alimit for the difference between target and actual

position. When the difference is greater than thislimit, POSITION ERROR FLAG is
set TRUE, otherwiseit isFALSE. Thisvariableissimilar to contingency except that it
is devoted to the redundant calculations.

maxdelta=5.0

A tunable parameter which sets alimit for the difference between position feedback

and previous position feedback. The default value is 5%. Expressing the value as a
derivativewould yield 5% per 10 msec (= looptime) or 500% per second. Thisvalueis
intended to represent the maximum rate of movement of the valve. Thisvalue has a
function similar to MIN2NDRY. It is assumed that MAXDELTA will always be the
smaller of the two.

min2ndry =5.0

The minimum secondary value is similar to MAXDELTA because it represents a
position feedback derivative. However, MIN2NDRY describes the minimum valuein
percent of a contribution of either secondary signal. If the secondary wire wereto
break, position feedback would suddenly change by at |ease this amount. The default
value is 10%. If the difference between position feedback and previous position
feedback were to change by thisvalue, or greater, it suggests a broken secondary wire.
It isassumed that MIN2NDRY islarger than MAXDELTA.

IvdtTrack = 1.5

The maximum difference between LVDT readings in a redundant configuration
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Table 25-8. Configuration Commands (Cont’d)

Command

Description

RDNDNT

If RDNDNT = 0, the VP is a standalone module
If RDNDNT =1, the VP is aredundant module

Thisisthe MOST important constant and MUST be set prior to inserting the VP into
its mounting dot. If the VP isinstalled without this constant being set, and the unit is
on ling, the results are unpredictable.

In some cases, such aswhen aV P moduleis being replaced by another VP from stock,
the VP should be placed into an unused slot to power it up and modify the constant.
Remember to type SC to save the constantsto EEPROM memory. Setting this constant
changes the Baud Rate for COM Port 2 (SLIM port) to 25 k baud

demand = 10.0

This command sets target value position to 10%, setsthe VP madeto local, and sets a
restriction bit to prevent the VP from entering Normal mode. Type“EXIT” to clear the
restriction bit

CoilCount

If CoilCount = 1, the VP isaredundant module and only coil 1 from the VP is used.
Failure to set this constant will typically result in servo coil diagnostic failures, which
cause the VP to fail to its Backup.

If CoilCount = 2, coils 1 and 2 are used, and coil 3 (diagnostic) is disabled.

diagtime= 20

Timer value in millisecond increments for the coil short/open timer. The conditions
must exist for this amount of time before it is reported to the Controller.
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Table 25-8. Configuration Commands (Cont’d)

Command

Description

diags

Displays status information in hexadecimal format. Included is the operating mode,
restrictions, signals, and Severe Fatal Errors (SFE) bits. The following messageis
displayed:
mode=0xmmmm restrictions=0xrrrrrrr signal s=0xssss sfe’ s=0xeeee
where mmmm = Hex value of operating mode:
0 through 0x05 are start modes
0x14 through 0x19 are local modes
0x28 through 0x2B are normal modes
0x3C through 0x3F are test modes
rrrerer = Restriction bit array:
bit 0 - PROM checksum error
bit 1 - Memory diagnostic error
bit 2 - A/D, D/A subsystem error
bit 3 - Contingency restriction
bit 4 - Ovation 1/O not configured
bit 5 - Constants are mismatched
bit 6 - Controller is not updating
bit 7 - Controller is not tracking
bit 8 - EEPROM checksum error
bit 9 - Hold until oscillator is stable
bit 10 - Serial port control (local mode) restriction
ssss = Signal flags:
bit 0 - Cail 1 diagnostic
bit 1 - Coil 2 diagnostic
bit 2 - Coil 3 diagnostic
bit 3 - DAC diagnostic
bit 4 - Coil 1 open
bit 5 - Coil 1 short
bit 6 - Coil 2 open
bit 7 - Coail 2 short
bit 8 - Coil 3 open
bit 9 - Cail 3 short
bit A- AD/DA error
bit B - Contingency
bit C - Repetitive display
bit D - Raise pushbutton on SLIM
bit E - Lower pushbutton on SLIM
eeee = Severe fatal error bits:
bit 0 - EEPROM checksum
bit 1 - PROM checksum
bit 2 - Shared memory error
bit 3 - Processor memory error
bit 4 - FPGA won't program
bit 5 - UART readback error
bit 6 - Processor error
bit 7 - AD/DA error
bit 8 - PSD memory error
bit 9 - EE write sequence error
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Table 25-8. Configuration Commands (Cont’d)

Command

Description

kServo = 20.0

kServo is a parameter, given in percentage, that models the impedance rel ationship of
the Personality module (PMOD) and the servo coil. For example, if the user has a
PMOD with an impedance of 300 ohms, and the coil impedance is 82 ohms, then
kServo should be set to 21.0 or 82/ (300 + 82). VP diagnostic firmware uses this
parameter to predict coil voltage based on amplifier output voltage.

Wire impedance isincluded in coil impedance. The user can take a direct measure-
ment with a standard voltmeter by removing the VP from the base unit. The user can
also measure the ratio directly. One method is to measure amplifier output voltage at
B13, acoil output that is normally unconnected, then measure coil voltage at B14 or
B15. With the unit off line, amplifier voltage at B13 would be saturated to 10 volts or
5 volts depending on the state of the current reduction algorithm.

This parameter can be used when servo coils are wired in parallel. For this example,
kServo would be set to 11.7 or 40/ (300 + 40). If one of the coils burned out, the rela-
tionship would change to 21.0. By setting kServoDb to 5.0, an alarm would be gener-
ated when the servo coil went open circuit.

kServoDb =5.0

Deadband value used to calculate the allowable coil voltage range when comparing
predicted voltage to actual voltage.

25-13. SLIM (Small Loop Interface Module) Interface

A standard SLIM will be used to control agroup of valves on acommon serial bus
(refer to Section 23) for more information about the SLIM module).

25-13.1. Modes

The SLIM has four modes:

Local
Auto
Cascade
Manual

Only two of the four (local and auto) correspond to Valve Positioner modes. Local
mode corresponds to Valve Positioner local-manual mode. However, the operator
does not request “local’ mode.” It isonly entered when the Controller stops or fails
to update the Valve Positioner card.
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SLIM auto mode corresponds to Valve Positioner normal mode. In this mode, the
Controller iswriting its desired position to the Valve Positioner. In normal mode,
thevalves position and set point can be viewed on the SLIM, but the SLIM has no
control over the Valve Positioner.

These modes should not be confused with auto and manual modes of software loops
within the Controller. The important thing to remember isthat the Valve Positioner
isawaysin normal mode, receiving its position from the Controller, unless the
Controller fails, in which case the Valve Positioner switchesto local mode.

When raise and lower onthe SLIM are pressed, all Valve Positionersrespond to the
key action. Thismeansthat all valveswill movetogether asagroup. It aso suggests
that no other devices (Loop Interfaces) should be connected on the serial bus with
agroup of Valve Positioners.

In abnormal situations, such as during maintenance, some valves may bein normal
mode, and some may bein local mode. In thissituation the valvein local mode will
respond to raise/lower action, but the valves in normal mode will not. The

Controller application will warn or notify the operator of the mode of each valve.

Since the SLIM will be connected to a group of Valve Positioners, each Valve
Positioner must control its own transmit enable. Each SLIM enables its transmitter
when placing aresponse into the transmit buffer. It also starts a 25 mSec timer,
which, when expired, disables the transmitter.

25-13.2. SLIM Pushbuttons

The purpose of this section isto highlight and clarify SLIM operation asit differs
from normal operation when connected to the Ovation Loop Interface.

Theactionsthat occur when aSLIM pushbutton isused are described in Table 25-9:

Table 25-9. SLIM Pushbutton Actions

Button Description
L oop The next Valve Positioner on the serial busis selected. Set point and target position
are displayed on the vertical bargraphs.
Display Display cyclesthe top left hex display from target position, actual position, and
servo voltage output.
Up Up increasestarget valve position for the valve group. Only the valvesin local mode

respond to the Up button.
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Table 25-9. SLIM Pushbutton Actions (Cont’'d)

Button Description
Down Down decreases target valve position for the valve group. Only the valvesin local
mode respond to the Down button.
Manual, Auto, Not used.
Cascade, M ode,
L eft, Right

The SLIM indicators and LEDs provide information about the operation of the
Valve Positioner. These displays are described in Table 25-10:

Table 25-10. SLIM Indicators and LEDs

Indicator

Description

PV Bargraph

Indicates actual valve position

SP Bargraph

Indicates target valve position of the selected valve

Output Bargraph

The horizontal output bargraph on the bottom of the SLIM indicates servo output
voltage ranging from -10 volts to +10 volts, mapped to 0 to 100% available on the
bargraph. For a stable valve in a controlled position, approximately 50% (+/-
mechanical bias adjustment) would be indicated.

Top L eft digits

Indicators for set point, actual, or output voltage.

Top Right digits

Indicate engineering units of the value being displayed.

Casc and Man

LEDs: In local manual mode, C (control) isindicated. In normal mode, M is indicated
M,C,and T (monitor). The operator does not have any control over the‘M’, *C’, or ‘T’ function.
LEDs: Not used.

AutoLED

[lluminated if the valveisin normal mode.

Loc LED

[lluminated if the valveisin local mode.

R3-1150 (Rev 3)

25-42 2/03

Emerson Process Management Proprietary Class 2C




Valve Positioner Module

25-14. Valve Positioner Terminal Block Wiring
Information

Each Personality module has a simplified wiring diagram label on its side, which
appears above the terminal block. This diagram indicates how the wiring from the
field is to be connected to the terminal block in the base unit. The diagram for the
Valve Positioner Personality module is shown in Figure 25-4.

The following table lists and defines the abbreviations used in this diagram.

Abbreviation Definition

COM Common terminal of the SLIM interface circuit.

Earth ground terminals used to connect to input signal’s shield (see Figure 25-5 and
Figure 25-6 for field connections) (for non-CE Mark systems only).

ATT SLIM cable attached input, it may have to be connected to COM. See Figure 25-4.
VS VS Aucxiliary voltage input terminals (+24V or +48V)
VF+ Fused auxiliary voltage source terminal connection
SHD Shield of digital 1/0 signals' cable (see Figure 25-5 and Figure 25-6 for field
connection) (for non-CE Mark systems only).
DI Shutdown digital input.
PS+, PS- Aucxiliary power supply terminals.
TX+, TX- RS-485 transmit data (output). SLIM interface.
RX+, RX- RS-485 receive data (input). SLIM interface.
DO Manual digital output.
LB+, LB- LVDT secondary winding B input.
LA+, LA- LVDT secondary winding A input.
AC+, AC- LVDT primary winding AC excitation output.
VP+, VP- Demodulated scaled valve position testpoint voltage.
C1+, C1- Servo valve actuator coil #1 voltage output.
C2+, C2- Servo valve actuator coil #2 voltage output.
RES SLIM RS-485 receiver circuit input termination resistor. If receiver termination is

desired, RES is connected to RX +.
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SLIM RS-485

SHUTDOWN DIGITAL INPUT

INTERFACE

& MANUAL DIGITAL OUPUT

N
LVDT SEC. WINDING
INPUTS & LVDT PRI.

WINDING

TESTPOINT
SCALED

SERVO-VALVE
COIL DRIVE

Abbreviation Definition
RTN Return for digital input. Connectto VS-.
C3+, C3- Servo valve actuator coil #3 voltages output.
Note
Do not use unmarked terminal block locations.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
A shd | com | ATT | vs+ VF+ VF+ DI i L L i L L pS+ Ps-
B TX: RX vs- DO LB+ A+ | ac+ | ve+ | o3+ | o1+ | co+ PS+
C TX+ rRx+ | RES SHD vs- RTN 1 A e VP- c3- c1- G2 J: J:

1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18

\ /\ \ N——_— —
A4 ~

EXCITATION OuTPUT ~ POSITION OUTPUTS

FEEDBACK
VOLTAGE

Notes

1. If the SLIM communication cable assembly is terminated to the base unit termination block, a
wire jJumper must be installed between terminal A2 (COM) and A3 (ATT). The SLIM communications
cable assembly shield should be connected to terminal A1 (SHD).

2.1f the SLIM interface isto have aline receiver parallel termination resistor, awire jumper must be
installed between terminals C2 (RX+) and C3 (RES). This jumper isadded if either the base unit
termination block or the personality module SLIM female DB9 connector is used to interface the
SLIM communications cable assembly.

3. All of the field interface signals must use twisted-pair copper wire conductors inside a shielded
cable assembly. The cable assembly shield must be tied to earth ground via one or more of the
Earth terminals. For CE Mark systems, the cable assembly shield is not connected to any of the
termination block terminals.

4. In CE Mark systems, SLIM cable 5A26429 MUST be used and grounded at the entry point of the
cabinet using the recommended hardware (refer to “ Cable Guidelines’ in U3-1000 and U3-1005).

5. C3+ and C3- cail drive outputs are not available for Group 4 Personality modules.

6. Terminals VP+ and VP- are intended to provide atest point voltage that is to be measured by a high
input impedance volt meter. If an external deviceisto be permanently connected to the VP+ and VP-
terminals, an interposing buffer is required within the cabinet that houses the VP module. The buffer
must have an input impedance greater than 100k ohms and must be able to accommodate an input
span of +/- 10 Volts.

Figure 25-4. Terminal Block Connections for the Valve Positioner Personality Module
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25-15. Valve Positioner Field Connection Wiring
Diagrams

Non-CE Mark Certified Systems

Base Unit
Termination Block

Emod (FVP) Pmod (PVP) DO and DI Section
r " i 1 r "
| 1 | ver || R !
| | l [ H
| : 1 ; 1o :
! D0 ) | po T o! ! oo 1
| T T T
1 ] | 1o | MANUAL
| J:L | I DO-SHDJ | SHD | f';ﬁ
i o . N !
+

| 1 | vs+ | | vse N
: | | 1 1T LT 1 : : i Wetting Supply Input
] DO-COMMON | ! T T T VS- y Vs | +24 Vdc or +48 Vdc
I | i l i | | If Aux supply = Wetting supply;
| | | | connect PS+ (A17) to VS+ &
| | | T : | | connect PS- (A18) to VS-

|
| | | [ |

FUSE

| MONITOR | | | !
| vs. | lvs- (. !
I — | I
I I Pl I
| o o |
I ve+ | JvE+ ver b v |
I b ! I
| | | |
| o | | o DI H | o |

3 L
| ] H i | |
| | | | | SHUTDOWN
| | I | | Contact
| RTN | ) RTN RTN 4 | RIN 1

H External
: : | l | : : jumper

| | must be
| | | | | | installed to
] | | 4 VS 1 VS. C6 | use the

Cos 1 SHUTDOWN
| I, - B - e —_ | digital input
Note

A fault on the MANUAL digital output or on the SHUTDOWN/digital input that causes the personality
module fuse to open will disconnect the internal auxiliary supply from both the digital input and the
digital output circuit.

Figure 25-5. Digital Output and Digital Input (internal auxiliary supply) Field Connections
(Non-CE Mark)
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Base Unit Termination Block Pmod (PVP) Emod (FVP)

1. Negative voltages on terminals B15, B14, and B13 cause the valve to open.
2 The amplitude of this signal decreases as the valve goes open.
3. The amplitude of this signal increases as the valve goes open.

———— P e ————————————— e ————— -
- |, COIL-DRIVE+ a1 r

i - N
Servo Valve Coils | [
|, cole+ A COIL-DRIVE+] | COIL-DRIVE+ 1

|
|
C2+ T \AAS & !
B1sl [ |
| | Field Common Field Common | | Field Common :
T ] T T
Iy Il I
1 Earth COlIL2+y | ColL2+ |
]
I Pl > I
| jcoiir A [ |
™ Il I
! | Field Common Field Common! ! Field Common :
+ T t +
Iy I I
| 4 Earth COIL1+ | | coiL1+ |
[l [ D |
| coust O [ |
T | vy | | I
Loy ol I
1 Field Common Field Common | Field Common |
]
I I I
[ cows+l | cous+ '1: |
| | | | |
! | Ac+ AC+! ! ACH :
+ T T M
I Il I
[ Field Common Field Common | Field Common |
]
I o I
|, Earh [ |
T
| Il I
| | LvoTar woras | | Lvoras |
LI 1 |
| | LVDTA. | | |
1 LVDTA- " | LVDTA- |
L)
I o1 i I
| | Earth | I I
) | | | = n |
| | Position |
| LvDTB+ Lvore+ | LVDTB+ Feedback
L) I ) ! Demodulator I
| | |
, | uors LVDTE- ! } LVDTB- |
1 +
H I I I
1 + | | Earth ™ Field Common | | Field Common |
" ) Wr T T I
| : | Field Common ! ! Field Common :
| | .
[ Lo Il [
| Iy Il I
| oy A1, A2, BT, [ |
| 82,C1,C2 [ v |
| |
W Y S |
-
Notes

Figure 25-6. Analog Input and Analog Output Connection (Non-CE Mark)
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Base Unit Termination Block Pmod (PVP) Emod (FVP)
e [ o ) [ = ———————— -
r | ! COIL-DRIVE+ r |
T
Servo Valve Coils | [ @ I |
c2+ 4 COIL2+ AAA COIL-DRIVE+| | COIL-DRIVE+ |
+ v I—
| B15I | o | ] N |
c2 | | Field Common Field Common | | Field Common :
| HE] I
| | |
| 1 | Eartn COlIL2+y | ColL2+ |
4 —t — |
| |
o | jcoiir A [ |
] B14l Y | | |
Field Common Field Common Field Common
S P !
- — $ +
H Iy I I
N | 4 Earth COIL1+ | | coiL1+ |
b 1 |
| ! | coiLs+ AMA | ! !
C3+ B 13I | vy | | I
| [ |
| ca 1 IField Common Field Common | Field Common |
g T
I b o I
| [ cozdl | cous+ |
| | | | I 'I> |
| Pl pe aced e !
AC } T +—t !
| | |
| [ | Field Common Field Common ! | Field Common |
AC- e’ t
! + : ! Earth : : :
1 1
I P o I
L | | LvoTar woras | | Lvoras :
1 | L) 1
| | |
C @LA 1 | Lvpra- LVDTA- ! | LVDTA- |
- T
B o1 lam | L
|
| : | ! : Position :
. | LvDTB+ Lvore+ | LVDTB+ Feedback
@ B ™ Tt Demodulator |
1 | | |
A ] B , | uors LVDTE- ! } LVDTB- |
. t }
LVRT I Lo I I
1 + | | Earth ™ Field Common | | Field Common |
Interface " - Wy T I
| ! | Field Common | H Field Common !
| +—t |
| | HE
I b I !
I I !
| I A1,A2,B1, [ |
| B2, C1,C2 1| v |
| |
S R
-
Notes

1. Negative voltages on terminals B15, B14, and B13 cause the valve to open.
2 The amplitude of this signal decreases as the valve goes open.

3. The amplitude of this signal increases as the valve goes open.
4. Node A is connected to terminals AC+ and LB+,
Node B is connected to terminals LB- and LA+,
Node C is connected to terminals AC- and LA-.

Figure 25-7. Analog Input/Output Example Using 3-Wire LVRT (Non-CE Mark)
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CE Mark Certified Systems

Base Unit

Termination Block
Emod (FVP) Pmod (PVP) DO and DI Section
F———————- - [-————————————————— [——-—-
| : | ve+ || vEs |
| | l [ H
| ! | 3 [ !
| |
! DO § | bo oo ! ! DO 1
: | ! H i | MANUAL
) | | field
: :L : | DO-SHD : : SHD : = See Note 1 load
|
| : | VF+ - vs+ | | VS+ !
| | T 1 T T T 1 1 Wetting Supply Input
| | | | g Supply Inpi
| DO-COMMON | ! T T T VS, ) Vs | +24 Vdo or +48 Vde
| ] i l | | ] If Aux supply = Wetting supply;
I | I | connect PS+ (A17) to VS+ &
| 1 | T : | 1 connect PS- (A18) to VS-
|
] | | [ |
FUSE
| MONITOR | | [ |
! vs. | lvs- [ |
| t T 1| |
| | ] [ |
| | | [ |
| ve+ | JvF+ ves || e |
| P | !
| | | |
| ol | I DI DI ! | o |
| | H I | |
| | | | | SHUTDOWN
| | I | | = Contact
| RTN | ) RTN RTN 4 | RIN 1
External
: : | l | : : jumper
| | must be
| | | 1 | | installed to
| | I 4 VS- . ) Vs c6 ) use the
ST SHUTDOWN
L — | B et - | | digital input

Note

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

Figure 25-8. Digital Output and Digital Input (internal auxiliary supply) Field Connections
(CE Mark)
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Base Unit Termination Block Pmod (PVP) Emod (FVP)
—_———— e —————— e e ————————— -
r |, COIL-DRIVE+ a1 r |
Servo Valve Coils | [ @ I I |
o | g0z M OIL-DRIVE+] | COIL-DRIVE+ 4_ |
1 B15l ) [ |
co ! | Field Common Field Common | ! Field Common :
| HEL I
| : | Eartn COlL2+ ! : COIL2+ !
+ o > :
| |
e | yco+ ' : : :
vy
1 B14l |
| c1 ! | Field Common Field Common! ! Field Common :
- — +—
| | |
! + | ! Earth COIL1+ | | coiL1+ |
— +
H [ | D— I
| [ |
b oo —p—f oo o [
. B , o I
el ommon el ,ommon el ommon
1 Field C Field C | | FieldC |
T
I ol I
[ cois+l | cois+ |
| | | I 'I> |
! | AC+! ! ACH :
— +—
Iy Il I
[ Field Common y | Field Common |
T
I o I
[ |
[ |
woras | 1 ivpras |
T |
| |
LVDTA- ! | LVDTA- |
[ , |
! :
3
I | I I | Position |
s | LVDTB+ wote+ || vors: Feedback
| = T ] I I Demodulator |
|@ : | LvoTs- wvore. | : LVDTB- !
LB- t } |
I b I I
1 | | Earth AL Field Common | | Field Common |
| + ] | w [ |
| : | Field Common | ! Field Common :
| | L
I b I !
I I !
| ! | A1,A2,B1, | ! !
| B2, C1, C2 1| v |
| |
e |
-
Notes

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

2. Negative voltages on terminals B15, B14, and B13 cause the valve to open.
3. The amplitude of this signal decreases as the valve goes open.
4. The amplitude of this signal increases as the valve goes open.

Figure 25-9. Analog Input and Analog Output Connection (CE Mark)
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Base Unit Termination Block Pmod (PVP) Emod (FVP)
ey [ o o = = = ————— [ ——— ————————— -
: 1 I' COIL-DRIVE+ 1 r |
T
Servo Valve Coils | | | I |
| 4 COIL2+ Adk COIL-DRIVE+] | COIL-DRIVE+ |
c2+ } Wy
| B15I | | | |
| | Field Common Field Common | | Field Common |
G2 L Tt |
1 Iy o |
= _ * 1 } Earth COIL2+ | ColL2+ |
. T I >_
i I I I
o1 | jcoii+ I [ |
| B14l ] Y | | |
I I I Field Common Field CommonI I Field Common I
c1- 1 1 1 |
+ t 1
I o I
—_ _ + | 4 Earth COIL1+ | | colL1+ |
+
I b 1 D— I
[ ! | cous+ AA (. !
B 13' I vy I I I
| [ |
| 1 IFie\d Common Field Common | Field Common |
c3- }
I Lo I I
— | [ cois+l | cons+ |
I Lo T D— I
| A ! | ac+ AC+! ! ACH+ :
+ T $ +
| [ |
| 1 | Field Common Field Common |_Field Common |
AC- e’ t
' (I [ |
= _ * | : Earth | | | |
, | o I
Lvor L || worar woras | | voras R |
c o1 B Rl
|| A 1 | Lvora- LVDTA- ! | LVDTA- |
- T
Iy o LBl
- B e - | ! Earth | | | 9 |
} * | ! ! y Position !
e | | Lvores wore+ | | Lvores [N Feedback |
@ = T ] T T | Demodulator |
| | |
A 8 , Vo LVDTB- ! | LVDTB- |
. t }
LVRT ! Lo , o I
- [ | y Earth Adk Field Common | | Field Common |
Interface i + ™ W T |
| : | Field Gommon | ! Field Common :
] ] 1 1
e ! :
I I !
| ! | A1, A2, B1, [ |
| B2, C1, C2 [ |
| | v
e Y I S
-
Notes

1. All field wiring must be braid-shielded and grounded at the entry point of the cabinet using the
recommended hardware (refer to “Cable Guidelines” in U3-1000 and U3-1005).

2. Negative voltages on terminals B15, B14, and B13 cause the valve to open.

3. The amplitude of this signal decreases as the valve goes open.

4. The amplitude of this signal increases as the valve goes open.

5. Node A is connected to terminals AC+ and LB+,
Node B is connected to terminals LB- and LA+,
Node C is connected to terminals AC- and LA-.

Figure 25-10. Analog Input/Output Example Using 3-Wire LVRT (CE Mark)
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25-16. SLIM Serial Port Connector

The Personality module SLIM connector is used to connect the Valve Positioner
module to a SLIM module (refer to Section 23).

Table 25-11. SLIM Connector (J1 RS-485) Pin Assignments

Pin Number Signal Name (Function) Signal Direction
1 SP-COMMON
2 RX - (Receive Data) Input
3 Shd (Cable Shield)
4 RX+ (Receive Data) Input
5 SLIM-ATT/(SLIM Cable Connector Attached) 1 Input
6 TX+ (Transmit Data) Output
7 No connection
8 TX- (Transmit Data) Output
9 SP-COMMON

Front View of J1 Connector (Female DB 9)

S0 0 0 0o o'
FRONT
90 O O O VIEW

1 The mating connector of the SLIM cable assembly must connect pin 5 to pin 9.
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25-17. Valve Positioner Address Locations

25-17.1. Configuration and Status Register

Word address 13 (D in Hex) is used to write to the Module Configuration Register
and to read the Modul e Status Register. The status register can be read by using the
Point Information window at an Operator Station (see the Bit Pattern Field on the

Hardware Tab).

Table 25-12. Valve Positioner Configuration/Status Register (Address 13 or D in Hex)

Bit Data Description - Data Description -
Configuration Register (Write) Status Register (Read)
0 Configure Module Moduleis configured
(1=configure) (1 = configured; 0 = unconfigured)
1 Force Error Internal or Forced Error
(1=error; 0=no error) (1 = error; 0 =no error)
2-4 Communications Timeout Setting Communications Timeout Setting
000 = 16 sec 000 = 16 sec
001 =4 sec 001 =4 sec
010=2sec 010=2sec
011=1sec 011=1sec
100 =500 ms 100 =500 ms
101 =250 ms 101 =250 ms
110=120ms 110=120ms
111 =60 ms 111 =60 ms
5 Not applicable Ignore shutdown input
(1 =ignoreinput; 0 = obey input)
(Thisfunction is only valid when the Controller is
running in normal mode. Otherwise, the Valve
Positioner obeys the shutdown input.)
6 Redundant RVP Link Status Bit Redundant RVP Link Status Bit
(1=good; 0=bad) (1=good; 0=bad)
7 Not applicable Severe Fatal Error - Check Register E
8 Not applicable Cail 1 may be shorted
9 Not applicable Cail 2 may be shorted
10 Not applicable Coil 3 may be shorted
11 Not applicable Cail 1 may be open
12 Not applicable Coil 2 may be open
13 Not applicable Cail 3 may be open
14 Not applicable Contingency
(1 = contingency; 0 = no contingency)
15 Not applicable Handshake bit for download of calibration data

R3-1150 (Rev 3)
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25-17.2. Secondary Configuration and Status Register

Word address 14 (E in Hex) provides for additional module configuration and
module status. The bit definitions for this register are encoded as shown in
Table 25-13.

Table 25-13. Secondary Configuration/Status Register (Address 14 or E in Hex)

Bit Data Description - Data Description -
Configuration Register (Write) Status Register (Read)

0 Not applicable EEPROM checksum error
1 Not applicable PSD 302 EPROM checksum error
2 Not applicable Shared memory readback error

3 Not applicable Processor memory readback error

4 Not applicable FPGA error

5 Not applicable UART error
6 Not applicable Processor diagnostic error
7 Not applicable Coil drive D/A converter output readback error
8 Not applicable PSD 302 RAM error

9 Not applicable EEPROM write error

10 Not used Not used

11 Not used Not used

12-15 Not used Not used
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25-18. Diagnostic LEDs

Table 25-14. Valve Positioner Diagnostic LEDs

LED Description
P (Green) Power OK LED. Lit when the +5V power is OK.
C (Green) Communications OK LED. Lit when the Controller is communicating with

the module.

In a Redundant configuration, C islit if both the Controller and Serial
Communication are OK. It blinksif only oneis OK. ItisNOT lit if both are
not OK.

E (Red) External Fault LED. Possible causes:

SLIM not connected (Set "SlimAddr=0" to disable)

No auxiliary voltage (Set “ignore shutdown” config bit to disable)
| (Red) Internal Fault LED. Possible causes:

Force Error bit (Bit 1) of the Configuration Register (see Table 25-12)
iS Set.

Also lit when atimeout of the watchdog timer occurs when Controller
stops communicating with module.

Any of the hardware errorslisted in Table 25-13(Secondary Status Register)

1- MANUAL (Green)

Lit whenever the module is operating in Local Manual mode.

2 - SERVO OK (Green)

Lit to indicate the servo coil diagnostic has passed.

The cail 1, 2, and 3 open/short bits that are reported to the Controller are
delayed by atimer. Thetimer valueis set by “diagtime=xx.” TheL LED is
extinguished immediately for any of the six coil problems.

3- NORMAL (Green)

Lit whenever the module is operating in Normal mode.
Blinksif it isthe Primary in aredundant configuration.

4 - Pl DETUNE (Green)

Lit whenever Pl is detuned.

5- CALIBRATE (Green)

Lit whenever the module is calibrating.

6 - BACK SEAT (Green)

Lit whenever seating or backseating isin effect.

7 - CONTINGCY (Red)

Lit whenever the module is operating in contingency condition.

8 - SHUTDOWN (Red)

Lit when the module is driving the valve fully closed due to the module
shutdown digital input.
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25-19. Valve Positioner Troubleshooting

25-19.1. Online VP Replacement

Precautions

Procedure

A Valve Positioner module can be replaced online when the module fails.

Use the following procedure to remove an VP module and safely install a
replacement module.

Caution

Observe all the precautions and then modify the
procedure stepsto suit your particular situation.

If thevalveisclosed, isolateit hydraulically to prevent any bump wheninserting
the new VP,

Switch the MA driving the VP position to manual, and move the target position
to zero. Thisis done to avoid jostling the valve when the new VP isinserted.

For large machines, switch the valvesto ‘single’ or ‘full arc’ mode from
‘sequential’ or ‘partial arc’ mode.

Keep first stage, or impulse pressure, control loopsin service to respond to any
upset during the maintenance.

If the replacement is due to a suspected or intermittent problem, that can only
be corrected by replacement, but the VP is operating, first close the valve by
switching the MA to manual, driving the valve to 0%, and then isolate it
hydraulically.

. Oncethevalveisclosed and in a safe condition, remove the bad VP

Insert the replacement VP into the base unit.

. Download constants using the Valve Positioner Upload/Download/Calibrate

graphic.

. View the reported feedback position. It should be closeto 0%. If it is, the valve

can be operated without calibration.
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View the servo voltage at terminal screws 14B and C, and 13B and C. Note that
if the servo voltage has integrated to afew volts negative, and hydraulic fluid is
applied suddenly, the valve will “pop’, and the on-board PI will respond and
bring the valve back to the target position of 0%. If the target position of 0% is
lessthan ‘seatLimit’, servo voltage will be positive, thus driving the valve hard
to the seat.

With the valve closed, you can execute the 0% calibration sequence to find the
exact reading for the 0% position. If you believe the 100% calibration is close,
the valve can then be operated without calibrating the 100% position, since
thereislittle flow change when the valve is fully opened.

Verify that the VPisinthe normal operating mode asindicated by the card edge
LED.

When you determine that it is time to operate the valve, un-isolate the valve
hydraulically, drive the target position of the MA to the desired position, and
then switch the MA back to ‘auto!

25-19.2. Servo Wiring Problems

Valve Wired Backwards

If aservo valveiswired backwards (that is, the wire pair isrolled), the valve will
move in the opposite direction. Thisisapositive feedback situation. The movement
of the valve does not cure the position error, it increases it, thus causing the output
voltage to move even faster, and drive the valve harder in the wrong direction.

One Pair of Servo Coil Wires, Wired Incorrectly

Another problemiswith dual coil servo valveswhen one pair iswired correctly, and
the other isrolled. Thus, the wire pairs are in opposition, and valve movement is
indeterminate.

Use the following procedure to correct this problem:

1.

Disconnect one of the pairs, since the valve will move with only one pair
connected (typically, thefirst step when diagnosing wiring problems).

Calibrate the valve with only one pair of servowires, sinceitisthe LVDT being
calibrated, not the servo valve.

After the correct direction of movement is established, reconnect the wires and
re-verify correct valve movement and responsiveness.
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For typical dual coil servos adjusted according to the recommendations, the coil
voltage is afew hundred millivolts in a steady holding position, 200 mV
perhaps. If one coil is disconnected, the valve will remain in a steady position,
but the coail voltage will double to 400 mV.

Once all wiring is connected, the user should observe the movement of the
valve, such as during a step change, to determineif Pl gainis set properly.

25-19.3. LVDT Wiring Problems (6-wire LVDT)

Whenan LVDT iswired incorrectly, it istypically acase where secondary pair A is
swapped with secondary pair B.

The LVDT inputs on the VP are implemented with an amplifier stage that includes
diode rectification. Therefore, the two individual wires of a secondary can be
swapped and it makes no difference to the VP,

The wires of the excitation oscillator could also be swapped with no effect. The
excitation coil and secondary coils are al isolated, so the VP can see only the AC
component.

If the secondaries are wired correctly, and the LVDT isin approximately the correct
position, feedback voltage shown on the VP calibration graphic is negative when
the valve is closed, and positive when the valve is open.

The position feedback voltage is also available on terminals B12 and C12. This
signal is used for factory testing and can be used for response testing in the field. It
isinverted from the signal shown on the calibration graphic. (One way to avoid
confusion isto connect voltmeter GND to B12, and voltmeter input to C12.)

25-19.4. Demodulator Gain

Demodulator gain directly affects the calibration values at the endpoints. Reducing
demodulator gain can be helpful in diagnosing VP problems. Note that the VP must
be re-seated, or must be reset, in order to make any new demodulator gain setting
effective.

A simpletest can be performed to verify correct wiring and polarity.
1. Set 0 and 100% calibration values to —31000 and +31000.
2. Reduce demodulator gain to alow value (2000).

3. Reseat or reset the VP to cause the new demodulator gain to take effect.
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4. Set target position to 0%, 100%, then 50% and observe valve movement at al
settings.

Inthistest, you areinforming the VP that the electrical valve‘stroke’ is+/- 10 volts,
but you have adjusted demodulator gain so that the actual electrical stroke is much
smaller. (Perhaps +/- 1 volt, depending upon the LVDT.) Theideaisto force the
actual electrical ‘stroke’ to be fully contained within the range of the VP input
system.

By setting the target position to 0% or 100%, you can verify correct wiring and
polarity. If the valve goes to the correct endpoints, then you should set the target
position to 50% as an additional test. The valve should go to the LVDT’s midpoint
and hold there.

If the val ve does not go to the correct endpoint, then thereisawiring error, and you
should first remove one of the servo wire pairs, and repeat the test. The next step
would be to swap the wires of the remaining servo wire pair, followed by swapping
thewire pairs of LVDT input A with input B.

When the valve moves correctly, verify that the valve operates according to the
recommended practice where negative voltage opensthe val ve, and positive voltage
closesit.

During Automatic Calibration

Another problem with demodulator gain can occur during automatic calibration.
When the value is backseated and demodulator gain is undergoing an adjustment, it
is also predicting the new calibration value at the seated position. If the seated
position goes out of range, then the valueis cilpped and the user receives amessage
that a new calibration is necessary.

One of the underlying assumptions of the VP is that, in the worst case, the user
positionsthe LVDT so that the 100% position is at the end of the linear range of the
LVDT (possibly non-linear and accurate). Then during calibration, the firmware
accepts avalue of 100% that is higher in magnitude than the 0% calibration value.
If the LVDT is not positioned this way, then you may receive a message that the
calibration must be repeated.

If LVDT isnot adjusted in thisfashion, the user can enter hisown demodulator gain,
reseat the VP, then perform both the 0% and 100% endpoint calibration. If the
results do not yield a calibration value approaching the endpoint, then demodul ator
gain can be increased, and the process repeated.
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Section 26. Ovation Local I/O

26-1. Section Overview

This section describes the Ovation local 1/0 subsystem.

Note

Ovation local 1/0 is applicable for use in CE Mark
certified systems except where noted.

The Ovation Distributed Control System provides modulating control, sequential
control, and data acquisition for avariety of system applications. Thelocal Ovation
I/O consists of amix of functional I/0O units (modules) that communicate on the
1/0 bus to the Controller in the Controller's cabinet.

Ovation 1/0 aso provides for remote 1/0 functions (described in Section 27).
Remote I/0 istypically used where a process requires that I/O modules be located
near the process, even though the Controller is not. The remote I/O modules are
connected to the Controller through long distance, serial media, such asfiber-optic
cables.

Typically, the Ovation local 1/0 subsystem contains:

® Controller cabinet containing the redundant Ovation Controller, applicable 1/0
Interface Controller (101C) cards (PCQL or PCRL) power supplies, and I/O
modules as described in Section 26-3,.

® Extended I/O cabinet containing additional 1/0O modules and power supplies
(described in Section 26-4).

® Appropriate cable and connections between the cabinets (described in Section
26-6 andin“Planning and Installing Your Ovation System” (U 3-1000for FDDI
or U 3-1005 for Fast Ethernet)).

Note

Optional Ovation Marshalling cabinet configurations
are also available, that provides for halfshell wiring
terminations. Refer to “ Planning and Installing Your
Ovation System” (U 3-1000 or U 3-1005) for
additional information on cabinet configuration.
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26-2. Local I/O Features

The Ovation local 1/0 subsystem has the following features:

Maximum number of Local Ovation modules per Controller: 128.
Modular, “plug-in” components.
Quick installation and configuration of the modules.
DIN Rail mounting of the 1/0O base units.
Wiring schematic |abels are provided on Personality modules and foam inserts.

Wiring directions (Normally Closed, Normally Open, Common) are provided
on the Base Unit for Relay Output modules.

Writeable surface labels are provided on Electronics modules so that up to 16
point names can be identified on each label.

Thelabels on the Personality and Electronics modules are color-coded to match
the appropriate modules.

Unique base unit interconnection scheme eliminates power and
communications wiring.

Module style, group, serial number, and revision are stored electronically on
each I/O module.

“Hot swapping” capabilities streamline system maintenance.

Status indicators that display standardized diagnostic LED color codes.

Base unit common to all standard I/O modules.

Testpoint/probe holder on each field terminal (in standard 1/0 Base Units).
Built-in spare fuse holders and wire strip gauge (in standard 1/0 Base Units).

Two Base Unit styles (G2R and KUEP) are available for Relay Output modules.

R3-1150 (Rev 3)
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26-3. Controller Cabinet Components (Local 1/0O)

The Ovation I/O Controller cabinet (see Figure 26-1) contains the following:

Note

Refer to “Planning and Installing Your Ovation
System” (U 3-1000 and U 3-1005) for additional
cabinet and cable information.

Redundant Ovation Controller Chassis - Housing two separate Controllers
(refer to Figure 26-2). Each Controller contains:

— Pentium PC Processor Board - To perform /O control.

— Power Supply Board - Converts +24V to +5V and 12V to paver all
components of the Controller chassis.

— Network Interface Card - Provides the interface between the Ovation
Controller and other highway components of the system, FDDI/CDDI and
Fast Ethernet versions are supported.

— PCRL Board - PCI to local Ovation 1/O interface board, used only if
controlling local I/0 modules from this cabinet (up to two PCRL cards per
each Controller).

— PCQL Board - PCI tolocal Q-Lineinterface board, used only if controlling
local Q-Line 1/O boards from this cabinet (up to two PCQL cards per each
Controller). (Not applicable for CE Mark certified systems.) Refer to “ Q-
Line Installation Manual” (M0-0053) for Q-Line
I/O installation information.

Power Supply - DIN Rail Mounted. Generates +24V to power the electronicsin
the I/O Controller Cabinet, as well as +24V auxiliary power. Two are required
for redundancy. An optional separate +48V auxiliary power supply is aso
available.

Power Distribution Module (5A26304) - Provides connectorsfor cablesused to
distribute +24V to the Redundant Controller Chassis, and +24V and auxiliary
power to branches of local 1/0 (refer to Figure 26-4).

Standard 1/0 Modules and Bases - Standard Ovation 1/0O modules which
interface to field devices (refer to Figure 26-5).

Relay Output Module and Bases - Relay module base, 1.5 times larger than a
standard 1/0O base unit, containing el ectronics modul e and relaysto control field
devices (refer to Figure 26-6 and Figure 26-7).
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® 1/O Transition Panel (ROP - 4D33922) - Connects to two branches of 1/0,
providing a point to bring in +24V redundant power, auxiliary power, and the
local 1/0 communications bus (refer to Figure 26-8).

Connections are provided on the I/O Transition Panel to daisy-chain the local
I/O communications bus from one ROP to the next (up to eight 1/0 branches
maximum may be daisy-chained together).

® |/O Branch Terminator Board A or B (1B30023) - Connectsto the A or B-side
of astandard 1/0O base at the end of abranch having no Attachment Unit Module
to terminate the local 1/O bus (refer to Figure 26-1).

Caution

Thel/O addressing for the Ovation database is
determined from the positions of the bases
installed in the cabinets.

We recommends that all possible bases (typically
four) beinstalled in theright-most branch of each
side of a cabinet, even if they arenot all filled with
[/0O modules. Thiswill prevent disruption of the
databaseif additional /O modulesareinstalledin
the future.

I/O modules should beinstalled in theright-most
branch of each side of a cabinet from the
BOTTOM UP.

/O modules should beinstalled in the left-most
branch of each side of a cabinet from the TOP
DOWN.

If Relay Output modules are mixed with
Standard I/O modules on the same branch, the
Standard 1/0 modulebase must alwaysstart in an
odd-numbered position on the branch (positions
1/2, 3/4, 5/6, or 7/8).
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Figure 26-1. Controller Cabinet Components and Cabling (local 1/O)
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Connector supplies power to PCPS Power Supplies, Controller fans, and Branches 1 and 2
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Figure 26-2. Controller Backplane (CBO)
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26-4. Extended I/O Cabinet Components

The Ovation I/0O Extended cabinet (see Figure 26-3) contains the following:

Note

Refer to “Planning and Installing Your Ovation
System” (U 3-1000 and U 3-1005) for additional
cabinet and cable information.

® Power Supply - DIN Rail Mounted. Generates +24V and auxiliary power for the
local 1/0 modules in the extended cabinet. Two are required for redundancy.

® Power Distribution Module (5A26304) - Provides connectorsfor cables used to
distribute power to branches of local 1/0 (refer to Figure 26-4).

® Standard I/0 Modules and Base - Standard Ovation 1/O modules which
interface to field devices (refer to Figure 26-5).

® Relay Output Module and Bases - Relay module base, 1.5 times larger than a
standard 1/O base unit, containing el ectronics modul e and relaysto control field
devices (refer to Figure 26-6 and Figure 26-7).

® 1/O Transition Panel (ROP - 4D33922) - Connects to two branches of 1/0,
providing apoint to bring in +24V redundant power, auxiliary supplies, and the
local 1/0 communications bus (refer to Figure 26-8).

Connections are provided on the I/O Transition Panel to daisy-chain the local
I/O communications bus from one ROP to the next (up to eight 1/0 branches
maximum may be daisy-chained together).

® Relay Base Transition Panels
(Top - RRP 3A99252; Bottom - RRB 3A99253) - Used with Relay Output
modules for asingle 1/O branch of up to eight relay bases.

Supplies +24V redundant power, auxiliary power, and local communications
bus to the branch. Mounted at the top/bottom of the extended cabinet (refer to
Figure 26-9). Only ONE I/O branch is used and remaining branches are passed
on.
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Figure 26-3. Ovation Extended I/O Cabinet (illustrating cables and Standard 1/O)
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26-5. Cabinet Components (Controller and Extended Cabinet)

The following figures illustrate components that may be contained in both
Controller cabinets and extended cabinets:

Copper straddle plate,
connects earth ground
to main +24V
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O D =
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P3
Fused AC/DC ——1> CB%CE) CBCNDCED
Output Connectors * .
(the Line (L) input Primary Secondary
is fused Moo
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> from Power Supply
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2 5 7 Panels carrying:
Main +24V G d ° o] [° oflnl3 2 | +24V Main (A, B)
ain round - p13 P12 " w AUX voltage
.. Power Supply status
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. GND GND
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Figure 26-4. Ovation Power Distribution Module (PDM)
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Figure 26-5. Ovation Standard I/O Modules and Base Units
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Figure 26-6. Relay Output Module (12 KUEP Style Relays)
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Figure 26-7. Relay Output Module (16 G2R Style Relays)
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Figure 26-8. Ovation I/O Transition Panel (ROP)
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Local I/0 Bus Cable from Branch “n-1" +24V and AUX Power Connectors Local I/0 Bus Cable to Branch “n+1”
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Figure 26-9. Ovation Relay Base Transition Panels
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26-6. General Requirements for 1/0O Cable

Note

Refer to “Planning and Installing Your Ovation
System” (U 3-1000 or U 3-1005) for exact
specifications for the Ovation 1/0 cable.

26-6.1. Local /0O Communications Cable (5A26141)

This cable allows the user to expand local 1/0 to additional branches by daisy-
chaining connections between either the Controller backplane or Remote Node
Controller Transition panel and additional local 1/I0 Transition panels.

Total Length: 9.1 meters maximum (30 ft).

26-7. Selecting the IOIC (PCI) Cards

Therearetwo slotsavailablefor I/O interface cardsfor each functional processor in
the redundant Controller cabinet (see Figure 26-2). The following IOIC cards must
be used:

® UseaPCRL card for local Ovation I/O.

Up to eight branches of Ovation modules can be supported by one PCRL. Use
asecond PCRL in the Controller if more branches are used.

® UseaPCQL cardfor local Q-Linel/O.

One PCQL card will support one DIOB. Use a second PCQL card in the
Controller if asecond DIOB is used.

26-8. Local I/O Status LEDs

Two Controller modules used in the Ovation local 1/0 subsystem are equipped with
LEDs that provide diagnostic displays. These modules are the PCQL (see Figure
26-10) and the PCRL (see Figure 26-11).
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26-8.1. LEDs for PCQL Card

O -

O t—

() <=

1

——

——

Indicates Controller is alive.

Indicates Controller is in control.

Indicates Controller is accessing the 1/O.

Identifies Fault ID. If there is a zero (0)
displayed, there is no error.

Identifies Parameter 1. If there is no error,
this shows that commands are being sent
to the card.

Figure 26-10. PCQL Card used with Q-Line I/O

Observe the following LED indicators for the PCQL card:

® POWER and ALIVE arelit when the Controller is on.

® CTL islit when the Controller isin control.

® ACT islit when the Controller is accessing the 1/0 database.

® TheHexadecimal displayswill display status and error codes (described in
“Ovation Error Codes and Messages’ (R3-1145)). Currently, they cycle

through the hexadecimal characters.

R3-1150 (Rev 3)
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26-8.2. LEDs for PCRL Card
Observe the following LED indicators for the PCRL card:
® POWER islit when the Controller ison.
® Theeight lightsindicate the status of the I/O branches.

® TheHexadecimal displayswill display status and error codes (described in

R3-1145).
O
Q Indicates status of the eight I/O branches:
Red indicates all /O cycles are failing.
Q Green indicates all /0 cycles to branch are succeeding.
>
Q Yellow indicates a mixture of failing and succeeding.
No light indicates the card is not accessing the branch.
Oe
:II :II - A display of (- - - -) indicates that the card is dead
- | — or aresetis in progress.
T * Shows commands are being sent to card.
Displays C (Control) or B (Backup)
o Identifies Parameter 1. If there is no error,
Identifies Fault ID. L indicates Local I/O.
Blank if there are no errors.

Figure 26-11. PCRL Card used with Ovation Local I/O
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Section 27. Ovation Remote I/O

27-1. Section Overview

This section describes the Ovation remote 1/0 subsystem.

Note

Ovation remote 1/O isapplicable for usein CE Mark
certified systems except where noted.

The Ovation Distributed Control System provides modulating control, sequential
control, and data acquisition for a variety of system applications. Although using
local 1/0Oistypically the most practical control solution (described in Section 26), a
remote process might need to be controlled.

Remote I/O istypically used where a process requires that 1/0 modules be |ocated
near the process, even though the Controller is not. The remote I/O modules are
connected to the Controller through long distance, serial media, such as fiber-optic
cables

Typically, the Ovation remote I/O subsystem contains:

® Controller cabinet containing the redundant Ovation Controller, applicable 1/0
Interface Controller (101C) cards (PCRR), power supplies, and 1/0O modules as
described in Section 27-3.

® Remote Node cabinet(s) containing the redundant Remote Node Controller
module (described in Section 27-4), aswell as /O cards.

® Extended I/O cabinet containing additional 1/0 modules and power supplies
(described in Section 27-5).

® Appropriate cable and connections between cabinets (described in Section 27-
7 and in “Planning and linstalling Your Ovation System” (U3 -1000 and U 3-

1005)).
Note

An optional Ovation Marshalling cabinet is aso
available. The rear of this 32 inch wide cabinet
provides for halfshell wiring terminations, but has
the same mechanical and electrical performance as
the standard Ovation cabinet. Refer to “ Planning and
Installing Your Ovation System” (U 3-1000 and U 3-
1005) for additional information.
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27-2. Remote I/O Features

The Ovation remote I/O subsystem has the following features:

Maximum number of Remote Nodes: 16 nodes, redundantly controlled (eight
nodes for each PCRR card).

Maximum number of 1/O modules per remote node: 64 * (eight branches with
eight modules for each branch).

Maximum number of 1/O modules per PCRR card: 512 1 (eight nodes, eight
branches for each node, eight modules for each branch).

Maximum number of 1/0 modules per Controller: 1024 1.

Remote I/O Bus configuration: 10 BASE-FL Ethernet physical layer with a
proprietary protocol.

Remote /O cycletime: <100 sec (typical), double byte word access as seen by
PCRR.

Standard Remote communications media offered: Fiber-optic

Maximum cable length for 850 nm fiber-optic media: 2 km (without
repeaters) 2 (described in Table 27-1).

Maximum cable length for 1300 nm fiber-optic media: 4 km (described in Table
27-1).

Distances of 6 km can be achieved with repeaters (up to two repeaters) (Not
applicable for CE Mark certified systems.).2

Remote communication diagnostics can be performed in the Primary and
Backup system without affecting I/0 modules. The diagnostics available are:

1. Simulation of all types of bus cycles (such aslocal 1/0 including statuses, bit
corruption, message length faults, collision faults, and no response).

2. Loopback of all messages from PCRR through the MAU.
3. Connection check of AUI cable and remote node link.

Status LEDs; Available on PCRR, MAU, and RNC modules.

1 These numbers represent hardware capabilities. Controller software limitations are not implied.

2 Repeaters are Third-party Ethernet devices that must be endorsed by Emerson design engineers.

R3-1150 (Rev 3)
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27-3. Controller Cabinet Components (Remote 1/O)

The Ovation Remote /O Controller cabinet (see Figure 27-1) contains the
following:

Redundant Controller Chassis- Thisrack inthe Controller cabinet providesthe
backplane for two separate Controllers (refer to Figure 27-2). For each
Controller, the backplane interconnects the following components:

— Pentium PC Processor Board - Third party functional processor for the
Controller.

— Power Supply Board Kit - Contains a PCPS power supply converting +24V
to +5V and 12V to paver al componentsin the Controller chassis.

— Network Interface Card (NI1C)- Provides the interface between the, Ovation
Controller, and the other highway components of the system. FDDI/CDDI
and Fast Ethernet versions are supported.

— PCRR Board - 10IC (PCI) to remote Ovation or Q-Line /O interface board,
serving as the master of the remote I/O bus. Refer to “Remote Q-Line
Installation Manual” (M0-0054) for remote Q-Line I/O installation
information (only 850 nm optics, with 2 km maximum length, are available
for remote Q-Line applications).

A PCRR board has two Attachment Unit Interface (AUI) ports each of
which may connect to an Attachment Unit Module using an AUI cable.
Together, the two ports typically serve as the primary 1/0 bus master with
another PCRR card providing the redundant pair (up to two PCRR cards per
each Controller).

Power Supply - DIN Rail Mounted. Generates +24V to power the electronicsin
the 1/O Controller Cabinet, aswell as +24V auxiliary power. Two are required
for redundancy. An optional separate +48V auxiliary power supply isalso
available.

Power Distribution Module (5A26304) - Provides connectorsfor cables used to
distribute +24V to the Redundant Controller Chassis, and +24V and auxiliary
power to branches of local 1/0 (refer to Figure 27-9).

Standard 1/0 Modules and Bases - Standard Ovation 1/0O modules which
interface to field devices (refer to Figure 27-10).

Relay Output Module and Bases - Relay module base, 1.5 times larger than a
standard 1/0O base unit, containing el ectronics module and relaysto control field
devices (refer to Figure 27-11).
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27-3 R3-1150 (Rev 3)
Emerson Process Management Proprietary Class 2C
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® 1/O Transition Panel (ROP - 4D33922) - Connects to two branches of 1/0,
providing a point to bring in +24V redundant power, auxiliary power, and the
local 1/0 communications bus (refer to Figure 27-12).

Connections are provided on the I/O Transition Panel to daisy-chain the local
I/O communications bus from one ROP to the next (up to eight 1/0 branches
maximum may be daisy-chained together).

® |/O Branch Terminator Board A or B (1B30023) - Connectsto the A or B-side
of astandard 1/0O base at the end of abranch having no Attachment Unit Module
to terminate the local 1/O bus (refer to Figure 27-1).

Caution

Thel/O addressing for the Ovation database is
determined from the positions of the bases
installed in the cabinets.

We recommends that all possible bases (typically
four) beinstalled in theright-most branch of each
side of a cabinet, even if they arenot all filled with
[/0O modules. Thiswill prevent disruption of the
databaseif additional /O modulesareinstalledin
the future.

I/O modules should beinstalled in theright-most
branch of each side of a cabinet from the
BOTTOM UP.

/O modules should beinstalled in the left-most
branch of each side of a cabinet from the TOP
DOWN.

If Relay Output modules are mixed with
Standard I/O modules on the same branch, the
Standard 1/0 modulebase must alwaysstart in an
odd-numbered position on the branch (positions
1/2, 3/4, 5/6, or 7/8).

R3-1150 (Rev 3) 27-4 2/03
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Media Attachment Unit (MAU) - This module (see Figure 27-3) provides a
point of attachment for fiber optic cables used to transfer messages over long
distances between the PCRR and up to four remote nodes (see Figure 27-4). The
modul e directs messages between the PCRR and one of the four remote nodes
at atime as selected, converting signals readable by the PCRR to signals
compatiblewith thefiber optic mediaand vise versa. Thefollowing components
comprise the MAU:

— Electronics Module (1C31179) - Houses the Attachment Unit Logic Board
(LAU) which provides power for the module and displays LED indication
that the fiber optic cables are connected and the Remote Node Controller
Module has power.

— Personality Module (1C31181) - Houses the Attachment Unit Personality
Board (PAU) which tranglates signal s between the PCRR and the fiber optic
media and provides connectors for the fiber optic cables.

Table 27-1 lists and describes the available MAU modul es.

Table 27-1. MAU Subsystem

Electronic Per sonality
Module Module Length of Optical Link?! Channels Optics?
1C31179G01 | 1C31181G01 | Up to 2 kilometers (6,560 ft) 2 850 nm
1C31179G02 1C31181G02 Up to 2 kilometers (6,560 ft) 4 850 nm
1C31179G01 1C31181G03 Up to 4 kilometers (13,120 ft) 2 1300 nm
1C31179G02 1C31181G04 Up to 4 kilometers (13,120 ft) 4 1300 nm

L In order not to be required to select extended PCRR time-out periods, it is recommended that you do
NOT exceed an optical length of 3.7 km.

2 An Ovation Controller cabinet MAU MUST usethe same type of optics (850 nm or 1300 nm) for each
of the remote nodes that it interfaces. An MAU cannot interface both 850 nm remote nodes (using
1C1204G01 Personality modules) and 1300 nm remote nodes (using 1C31204G01 Personality

modules.)

— Media Attachment Unit Base (1C31206) - This base holds a maximum of
two modules and provides a connector for the AUI Cable which
interconnects the PCRR and Attachment Unit Module. The backplane
routes +24V to the Attachment Unit Modules for power. It also provides
local 1/0 bus termination.

Therefore, 1/0 branch terminator boards are not required at the end of
branches where Media Attachment Unit modules are placed.
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Figure 27-1. Controller Cabinet Components and Cabling (local and remote 1/O)
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Connector supplies power to PCPS Power Supplies, Controller fans, and Branches 1 and 2

Power Supply Connector* Supplementary Status Connector

(Power and Status) (Status Only)
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04 04
Left PCPS |:| |:| Right PCPS
Power Supply Power Supply
delivers +5V, delivers +5V,
+12V to cards +12V to cards
in Controller 1 J25 in Controller 2
—
J3 J4
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0 Cable s 2 B 3 o s 2 3% 3 9 I/O Cable
Left-side 2 ng O 3 = 2 ne O 7 = Right-side
Used wh $52 2 0 0 s32 2 9 ¢
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branches AUX Supply first I/O Bus,
(ONOR | Fuses P OO branches
1through 8 1 through 8
Branch 1 H Branch 2 P
Left-side TWI Connector Right-side TWI Connector
(starting point of branch addressing)
Legend: : Controller Backplane
|:| Connectors on Controller Backplane
_ Circuit Boards plugged into Controller Backplane
Figure 27-2. Controller Backplane (CBO)
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Personality Modules

Fiber-Optic Transmit/Receive Electronics Modules
2 Connector Pairs (Rx/Tx) \ x}b‘

% <5 7
\\ \j T/

j@@@?@@' Vavajaval
— N

|_

AN

I
A-Side TWI B-Side TWI

Connector To Primary To Backup Connector
PCRR PCRR

Figure 27-3. MAU with Typical Fiber-Optic Connector Pairs

Table 27-2. 1/0 Module Specifications

Description Minimum Value Maximum Value
Temperature 0°C (32° F) Operating 60°C (140°F) Operating
- 40°C (-40°F) Storage 85°C (185°F) Storage
Humidity 0% Operating 95% Operating (Non-CE Mark)
90% Operating (CE Mark)
Maximum wet bulb temp 35°C
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Figure 27-4. Example of Typical MAU Cable Connections to Remote Nodes
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27-4. Remote Node Cabinet Components

The Ovation Remote Node cabinet, located remotely from the Controller cabinet
(refer to Figure 27-5) contains the following:

®  Power Supply - DIN Rail Mounted. Generates +24V to power the electronicsin
the Remote Node Cabinet, as well as +24V auxiliary power. Two are required
for redundancy.

® Remote Node Controller (RNC) Module - Provides a point of attachment for
remote 1/0O media used to transfer messages between the remote node and the
MAU. There are only two Remote Node Controller Modules per remote node
(one primary, one backup), regardless of the number of cabinetsat thenode. The
module translates messages from the remote 1/O bus into local 1/0 bus cycles
that can be directed to as many as eight branches of local 1/0 modules (refer to

Figure 27-6).
The following components comprise the Remote Node Controller Module:

— Remote Node Electronics Module (1C31203) - Houses the Remote Node
Logic Board (LND) and the Remote Node Field Board (FND). The
€l ectronics modul e prepares messages received from the remote 1/0O
Controller for the local 1/0 modules at the remote node. When an 1/0
module responds to the message, the modul e prepares the response to be
sent back to the Controller over the fiber-optic media. The LND provides
+5V power for the module.

— Remote Node Personality Module (1C31204G01 for 850 nm optics/
1C31204G03 for 1300 nm optics) - Houses the Remote Node Personality
Board (PAU) which provides connectors for the media used to transmit and
receive remote messages between the Controller and remote node. Group 1
modules provide fiber-optic connections; (future plans are that group 2
modules provide an AUI port used to connect to third party transceivers).
Power supply monitoring circuitry of the +24V redundant suppliesis
located on thismodule and isreported back to the electronics moduleto flag
failure of the primary or backup supply.

— Remote Node Controller Base (1C31205) - This unique base holds a
maximum of two Remote Node Modules and interfaces directly to two 1/0
branches. It provides arotary switch for node addressing and a D-connector
for interfacing to as many as six additional I/0O branches using alocal 1/0
communications cable. The RNC base unit isconnected to the Remote Node
Transition Panel described below.

R3-1150 (Rev 3) 27-10 2/03
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Remote Node Transition Panel (TND - 4D33924) - Interconnectsthe RNC base,
Remote Power Supply Module (if used), and the branches of local 1/0in a
single Remote Node cabinet. The Remote Node Transition Panel (TND) also
provides connectorsfor DIN Rail Mounted +24V Suppliesor auxiliary supplies
to be wired into the remote node (refer to Figure 27-7).

Remote Node Electronics Module (1C31203G01) - Houses the Remote Node
Logic Board (LND) and the Remote Node Field Board (FND). The electronics
module prepares messages received from the remote I/O Controller for thelocal
I/O modules at the remote node. When an 1/0O modul e responds to the message,
the module prepares the response to be sent back to the Controller over the fiber-
optic media. The LND provides +5V power for the module.

Remote Node Controller Base (1C31205G01) - This unique base holds a
maximum of two Remote Node Modules and interfaces directly to two 1/0O
branches. It provides arotary switch for node addressing and a D-connector for
interfacing to as many as six additional 1/0 branchesusing alocal 1/0
communications cable. The RNC base unit is connected to the Remote Node
Transition Panel described below.

Power Distribution Module (PDM - 5A26304) - Provides connectorsfor cables
used to distribute +24V to the Redundant RNC, and +24V and auxiliary power
to the branches of 1/O (refer to Figure 27-9).

Standard 1/0 Modules and Base - Standard Ovation I/O modules which
interface to remote field devices when placed in the Remote Node cabinet (refer

to Figure 27-10).

Relay Output Module and Base - Relay Output 1/0 modules which interface to
remote field devices when placed in the Remote Node cabinet (refer to Figure
27-11).

I/O Transition Panel (ROP - 4D33922) - Connects to two branches of 1/0,
providing a point to bring in +24V redundant power, auxiliary power, and the
local 1/0 communications bus (refer to Figure 27-12).

Connections are provided on the 1/O Transition Panel to daisy-chain the local
I/O communications bus from one ROP to the next (up to eight 1/0 branches
maximum may be daisy-chained together as described in Section 27-8.4).

Relay Base Transition Panels
(Top - RRP 3A99252; Bottom - RRB 3A99253) - Used with Relay Output
modules for asingle I/O branch of up to eight relay bases.
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Supplies +24V redundant power, auxiliary power, and local communications
bus to the branch. Mounted at the top/bottom of the extended cabinet (refer to
Figure 27-13). Only one /O branch isused and branches 2 through 8 are passed
on.

® /O Branch Terminator Board A or B (1B30023) - Connects to the A/B-side of
astandard 1/O base at the end of a branch to terminate the I/O bus. Refer to
Figure 27-5 to identify the A/B-side of an I/O base.
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27-5. Extended I/O Cabinet Components

The Ovation I/0O Extended cabinet (see Figure 27-8) contains the following:

Note

Refer to “Planning and Installing Your Ovation
System” (U 3-1000 and U 3-1005) for additional
cabinet and cable information.

® Power Supply - DIN Rail Mounted. Generates +24V to power the electronicsin
the Remote 1/0O Controller Cabinet, as well as +24V auxiliary power. Two are
required for redundancy.

® Power Distribution Module (5A26304) - Provides connectorsfor cables used to
distribute +24V to the Redundant RNC and to branches of local 1/0 (refer to

Figure 27-9).

® Standard I/O Modules and Base - Standard Ovation 1/O modules which
interface to field devices (refer to Figure 27-10).

® Relay Output Module and Base - Relay module base, 1.5 times larger than a
standard 1/0O base unit, containing el ectronics modul e and relaysto control field
devices (refer to Figure 27-11).

® |/O Transition Panel (ROP - 4D33922) - Connects to two branches of 1/0,
providing apoint to bring in +24V redundant power, auxiliary supplies, and the
local 1/0 communications bus (refer to Figure 27-12).

Connections are provided on the I/O Transition Panel to daisy-chain the local
I/O communications bus from one ROP to the next (up to eight 1/0 branches
maximum may be daisy-chained together).

® Relay Base Transition Panels
(Top - RRP 3A99252; Bottom - RRB 3A99253) - Used with Relay Output
modules for asingle I/O branch of up to eight relay bases.

Supplies +24V redundant power, auxiliary power, and local communications
bus to the branch. Mounted at the top/bottom of the extended cabinet (refer to
Figure 27-13). Only one I/O branch is used and remaining branches are passed
on.
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Figure 27-8. Ovation Extended I/O Cabinet (illustrating cables and Standard 1/O)
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Ovation Remote I/O

27-6. Cabinet Components (Controller, Remote Node, and
Extended Cabinet)

The following figures illustrate components that may be contained in Controller
cabinets, remote node cabinets, and extended cabinets:

Copper straddle plate,
connects earth ground
to main +24V

GND ground (GND).
| @

AC/DC Power Cable
Maximum size 12 AWG

(3.66 mm?)
P2

P1 )
AC/DC Input Connectors* 000| 000
» |[LNE| |LNE

Primary Secondary

© |-

* Tightening torque:

4.4-5.3 in-lbs. (0.50-0.60 Nm) 15A, 250V Fuses
O @ =
P4

P3
Fused AC/DC — CBCI\DICED ?CNDCED
Output Connectors * -
(the Line (L) input Primary Secondary
is fused -
) P7 P5 +24V-A Power Supply Connectors:
Power Supp|y Connectors: 1 1 P6| o o Receives 24V main output
> from Power Supply
Sends AC/DC voltage to g <
Power Supply. £ 'g +24V-B
= S P8| o o
Receives AUX voltage o @
and AUX status from N
Power Supply. 7007 -
1 7
'U|o o o o o o o |
Power Connectors to
Fan Power Connectors . Controller and Transition
=l©0 0 o o o o 0|
1, 5 7 Panels carrying:
. o o o ofld +24V Main (A, B
Main +24V Ground - [ 7| (A. B)
P13 P12 w AUX voltage
Power Supply status

Auxiliary Ground oD GND
Jumper Connection i Grounding Studs

Figure 27-9. Ovation Power Distribution Module (PDM)
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A-Side TWI B-Side TWI
Connector Connector
Personality
Modules
Electronics Modules /
M S z '
v * Tightening torque:
5-7 in-Ibs. (0.56-0.79 Nm)

4 Y

-

o 7

-

Termination Blocks *

Single wire: 22-12 AWG

Two Wire: 14 AWG max ea.

Figure 27-10. Ovation Standard I/0O Modules and Base Units
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A-Side TWI . B-Side TWI
Connector Electronics Module Connector

v v

—L A

Relays

Base Unit

| ooo |OOO|OOO| oo 000 | ooo | | ooo |OOO|OOO OO| ooo |OOO |
L

\ Field Terminations * . .
* Tightening torque:

4.4-7.1 in-Ibs. (0.50-0.80 Nm)
Single Wire; 22-12 AWG (solid)

12 KUEP Style Relays 22-14 AWG (stranded)
A-Side TWI i B-Side TWI
Connector Electronics Module Connector

v v

—L 1

Uty Bt

Base Unit

|000| |OOO| |OOO| |OOO| |OOO| |OOO| |OOO| |000|

looo] looo] |ooo|‘ looo] looo] looo] looo] looo]
— s A T
\ Field Terminations */

* Tightening torque:
4.4-5.3 in-Ibs. (0.50-0.60 Nm)

Single wier: 22-12 AWG
16 G2R Style Relays

Figure 27-11. Relay Output Modules and Bases
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Ovation Remote I/O

Local I/0O Bus Cable from Branch “n-1"

+24V and AUX Power Connectors Local I/0 Bus Cable to Branch “n+2”

(P7 supplies power to P8, to +24V fans, and (if existing)
to Branches “n” and “n+1")

PGND

(::::::::::

:::::)

— (::::::::::::::::)

IN
AUX Supply Fuses for Branch “n” p7 I:I I:I P8 AUX Supply Fuses for Branch “n+1"

+24V Power Connectors
\1/ for Cabinet Fans \1/

F1O OFR2

FTO QFs8

[11]

<

v

TWI Connector to Local Branch “n” TWI Connector to Local Branch “n+1”
(starting point of branch addressing)

PGND

Figure 27-12. I/O Transition Panel (ROP)
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Local I/0 Bus Cable from Branch “n-1" +24V and AUX Power Connectors Local I/0 Bus Cable to Branch “n+1”
(P7 supplies power to P8, to +24V fans, and to (if existing)

\ the left side of Branch “n") /

(::::::::::::::::) # (::::::::::::::::)
IN ouT

AUX Supply Fuses for

|eft side of Branch “n” P7|:| I:I P8 o

Bus Termination for Branch “n”
+24V Power Connectors
\1/ for Cabinet Fans v v
PGND ; O OFR |_|‘ l_li — = - ; PGND

N 4

TWI Connector to left side of Local Branch “n”

TWI Connector to right side of Local Branch “n”
(starting point of branch addressing)

Note
The RRP is typically used in conjunction with the RRB.

Transition Panel (RRP at top of branch)

TWI Connector for left side of Local Branch “n” TWI Connector for right side of Local Branch “n”

a RN

PGND | 5 I_l I_l 5 | PGND
‘ ! +24V Power Connectors F2() (QF1

for Cabinet Fans /T\
+24V and AUX Power 7—4\
Connectors
o iBne andto the P8 P7 AUX Supply Fuses

for right side of
right side of Branch “n”) OUT IN Brangh “n”

Notes

1. The RRP is typically used in conjunction with the RRB.
2.1/0 module addresses continue from the left side TWI connector to the right side TWI connector.

Transition Panel (RRB at bottom of branch)

Figure 27-13. Ovation Relay Base Transition Panels
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27-7. General Requirements for 1/0O Cable

Note

Refer to “Planning and Installing Your Ovation
System” (U 3-1000 and U 3-1005) for exact
specifications for the Ovation 1/0 cable.

27-7.1. 1/0 Communications Cable (5A26141)

This cable allows the user to expand local 1/0 to additional branches by daisy-
chaining connections between either the Controller backplane or Remote Node
Controller Transition panel and additional local 1/I0 Transition panels.

Length: 9.1 meters maximum (30 ft).

27-7.2. AUl Cable (5A26147)

The PCRR and Media Attachment Module are connected viaan AUI cable. This
cable meetsthe electrical specifications stated inthe ANSI/IEEE 802.3 standard for
Loca Area Networks. The cable should be long enough to reach the length of the
cabinet.

Length: Approximately 1.5 meters (5 ft).

27-7.3. Fiber-Optic Cable (3A98763 - Green) (3A98764 - Yellow)

The standard configuration of the Ovation Remote I/0O Subsystem requires fiber-
optic cables (with ST connectors) to connect the MAU to aremote node.

For 850 nm optics, distances of up to 2 km are supported between the remote node
and the Controller or arepeater (up to two repeaters per communications link).

For 1300 nm optics, distances of up to 4 km are supported between the remote node
and the Controller.
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27-8. Configuring Remote I/O Cabinets

27-8.1. Placing the MAU Module

The MAU moduleis located in an Ovation Controller cabinet or in amigrated
WDPF DPU cabinet. The MAU plugsinto a special base unit which can
accommodate up to two modules per base. The base unit clamps onto the DIN rail,
like standard I/O module bases.

MAU 1 and MAU 2 are two separate MAU modules which may be located
anywhere in the Controller cabinet. One AUI cable connects MAU 1 to P1 on the
PCRR, and a second AUI cable connects MAU 2 to P2 on the PCRR

(see Figure 27-14).
Note

If you migrateaWDPF Q-Lineremote |/O systemto
Ovation, a QOR card will replace the QRC card in
the WDPF Remote Node. Be sure to connect the
MAU TX portsto the QOR RX ports, and connect
the MAU RX portsto the QOR TX ports.

Refer to “Remote Q-Line Installation Manual” (MO-
0054) for information on remote Q-Line and the

QOR card (only 850 nm optics, with 2 km maximum
length, are available for remote Q-Line applications).

The A-side and B-side of the MAU base unit terminates the local 1/O bus, so the
base must always be at the end of a branch when local I/0O modules are located on
the same branch.

The B-side of the MAU base aso initiates base addressing for a branch of local
1/O. If desired, multiple MAU base units may be connected together on asingle
branch. Since the MAU base unit terminatesthelocal 1/0O bus, I/0 Bus Termination
cards are not required on the end of a branch that has an MAU.

Duplex fiber optic cables must be hooked between the MAU channels and their
corresponding remote nodes with specific switch settings as shown in Table 27-3.
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27-8.2. Connecting the AUI Cable

The Attachment Unit Interface (AUI) cable in the Controller cabinet is used to
connect P1 and P2 (see Figure 27-14) on the PCRR card to an MAU transceiver.
Thistransceiver trand ates signal s between the PCRR and the fiber-optic mediathat
is used to connect remote nodes to the Controller.

P1 isthe 15-pin D-connector on the PCRR closest to the front edge of the card
where the LEDs are displayed. Controls and communication signals for nodes 1-4
are accessible through P1 on the PCRR.

P2 isthe 15-pin D-connector closest to the back edge of the card. Control and
communication signals for nodes 5-8 are accessible through P2 on the PCRR.

One PCRR provides two ports for AUI cables. The AUI cable connects the PCRR
to the MAU which provides the reception and transmission for the fiber-optic

cables. Both AUI ports are used on asingle PCRR if the PCRR is to control more
than four remote nodes. This configuration requirestwo AUI cables per PCRR card.
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, , /|
v 4 oo
/ 4 |
/
/ Y I
4 / « I
d 4 ,4‘3&?; |
‘(‘ 0(\ ’96
o I
o I
I
o |
@) |
LEDs on Front of
PCRR Card o |
(with cover) @) |
- O [
®) I
noom |
I
I
I
I
I
y
/&a}“)
AUl cable connects P1 to
an MAU module. This controls /
Remote Nodes 1 - 4. , /&é AUl cable connects P2 to
an MAU module. This controls
PL—» [ F \ Remote Nodes 5 - 8.
P2 is located behind P1

Figure 27-14. MAU Connections on PCRR Card
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27-8.3. Remote Node Addressing Switch

A Controller PCRR card can control up to eight remote nodes. A 10-position rotary
switch (located on an RNC backplane or on a QOR card) is used to assign a node
address to the remote node.

Note

Each remote Q-Line node is assigned all 244
possible DIOB addresses (08H through FBH).

Positions 0-7 on the switch assign the lowest-to-highest order remote node from an
addressing standpoint. Selecting position 8 or 9 on the switch isthe same as
assigning position 0 or 1, respectively, to aremote node.

The remote node must be connected to aspecific channel of the Controller cabinet’s
MAU so that the PCRR communication signals can be directed to the proper node.
Similarly, the AUI cable connecting the MAU to the PCRR must be connected to a
specific port on the PCRR.

Table 27-3 liststhe control path for aPCRR controlling eight remote nodes through

two MAUSs.
Table 27-3. Remote Node Addressing Switch
Remote PCRR Port MAU Remote Node's
Node for AUI Cable Channel Rotary Switch Setting
1 P1 MAU 1 - channdl 1 0
2 P1 MAU 1 - channel 2 1
3 P1 MAU 1 - channel 3 2
4 P1 MAU 1 - channel 4 3
51 P2 MAU 2 - channel 1 4
6! P2 MAU 2 - channel 2 5
7t P2 MAU 2 - channel 3 6
gt P2 MAU 2 - channel 4 7
Do not use. 8or9
1 Optional for migration projects.
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27-8.4. Daisy-Chain Control of I/0O Branches

Only one cabinet at aremote node contai ns redundant RNC modul es which connect
to two branches of 1/0 through the TND.

To control additional branches of 1/O (up to six more branches), the local 1/0 bus
(beginning at the RNC transition panel) is daisy chained to up to three ROPs. The
ROPs may or may not be located in the same cabinet as the RNC. Note that each
branch of I/0O must be terminated with the proper 1/0 Branch Terminator Board (A
or B). See Figure 27-15 for atypical configuration of a remote node cabinet using
daisy-chain control.

27-8.5. Power Supply

A +24V Power Supply is used to supply power to the Remote Node cabinet. The
Power Supply is mounted on DIN Railsin the Remote Node cabinet. It iswired to
the TND to provide power to the RNC and to the local 1/0 branches that are
connected to the TND.
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Primary Backup
Controller Controller
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E E Cable g T ? Cable T ?
E E Backup E — — — —
Pricmagly AUI Cable
AUl Cable < E E E E
i i i Backup Remote
H Communications
MAU %_ 1| I — 3 Cable E
Ragrs 7] 1
Lo 1| L] LIERI O O O O |
] L1 [ : EE
Remote Node Cabinet #1 = H\
Controller Cabinet (front and back) 35 || e
V|| -
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| et

Remote Node Limits

Up to 8 Remote Nodes per PCRR
Up to 64 modules per Node

Up to 512 modules per PCRR

Up to 2 PCRRs per Controller

Up to 1024 modules per Controller Extended Cabinet

(front and back)
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=== = ——
e s i

Figure 27-15. Example of Remote I/O Daisy-Chain Connections
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27-9. Diagnostic LEDs

Three Controller modules used in the Ovation Remote /O subsystem are equipped
with LEDsthat provide diagnostic displays. The modulesarethe PCRR, MAU, and

the RNC.

27-9.1. LEDs for PCRR Card
Observe the following LED indicators for the PCRR card (see Figure 27-16):
® POWER islit when the Controller ison.

® Theeight lightsindicate the status of the eight nodes of the Controller

Remote I/O.
® TheHexadecimal displayswill display status and error codes (described in
R3-1145).
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|

Branch

Indicates status of the eight remote nodes:
Red indicates all I/O cycles to the node are failing.

Green indicates all I/O cycles to node are succeeding.
>

Yellow indicates a mixture of failing and
succeeding.

No light indicates the card is not accessing the node.

A display of (- - - -) indicates that the alive timer
has timed out or areset is in progress.

o000 000O0

] T . o N } i §

T * Increments as commands are sent to the card.
Displays C (Control) or B (Backup)

Identifies type of card (remote or local). R indicates

Identifies Fault ID (hex) Ovation remote I/O. If there is an error, this is used
Blank if there are for Parameter 1.

no errors.

Figure 27-16. PCRR Card for Ovation or Q-Line Remote I/O
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27-9.2. MAU Module

The MAU Electronics Module front panel has LEDs to display the status of the
MAU on-board power supply and the fiber-optic links between the MAU and each
remote node.

The four LINK OK LEDs correspond with the four remote nodes connected to the
MAU (asindicated in Figure 27-17).

Note

G01 MAU contains only two remote node
connections and does have Link 3 and Link 4 LEDs.

® OO

® ®
L L
I I
N N
K K

1through 4 is green for a specific MAU channel when the
channel’s receiver detects a healthy link to its corresponding
remote node.

P (Power) is green when the VCC is above the minimum acceptable threshold.

Figure 27-17. MAU LED Indicators

A healthy link between an MAU channel and aremote node is established when the
transmitter of a powered-up remote node Controller is connected through a fiber-
opticlink to the receiver of its corresponding channel onthe MAU. The transmitted
signal received by the MAU must be strong enough to overcome low-light
conditions to be seen as healthy by the MAU.
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27-9.3. RNC Module

The RNC Electronics Modulefront panel hasfour LEDsto display statuses specific
tothe RNC and 16 L EDsto display statuses specific to the eight branches controlled
by the RNC.

The LED states are defined in Figure 27-18.

A A

® 6O

A A

ORORONORORORG
B B B B B B B
R R R R R R R
A A A A A A A
N N N N N N N
c ¢c ¢ ¢ ¢c ¢ ¢cC
H H H H H H H
©JOJOJOROX0R0

QIOZ:D;UUJQ

| (Internal) is red when “C” LED is off, if PCRR forces an
internal error state, or in RNC detects an internal error.

E (External) is red when RNC does not detect a healthy
link to the MAU.

C (Communications) is green when PCRR is communicating with the node
at a frequency greater than 1 second.

P (Power) is green when the VCC, monitored on the RNC logic board, is above
the minimum acceptable threshold.

The eight BRANCH LEDs are described in Table 24-3.

Figure 27-18. RNC LED Indicators

Table 27-4. RNC Branch Status LED States

Green Led Red Led Remote Node Branch Status
On Off All 1/0O cyclesto the branch are succeeding.
On On Mixture of failing and succeeding /O cyclesto the branch.
Off On All 1/0O cyclesto the branch are failing.
Off Off Branch is not being accessed.

R3-1150 (Rev 3)
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Appendix A. Q-Line Card Types

A-1. Section Overview

This section provides tables that describe the data types and card types for the
Q-Line cards that are currently supported in Ovation systems.

A-2. Analog Types

Table A-1. Analog Data Types

Data Type Description

0 Not applicable

1 Not applicable

2 Not applicable

3 16 bit signed analog input card, card status =15, confide = 14, sign = 13,
signed over range = 12, value=11t0 0

4 16 bit unsigned analog input card, card status =15, unsigned over range = 13,
value=12to 0

5 16 bit unsigned analog input card, value = 15t0 0

6 16 bit signed analog input card, card status = 0, sign = 15,
unsigned over range = 1, value = 13to0 3

7 16 bit unsigned analog input card, card status =15 and 0, unsigned over range = 1,
value=13to 3

8 16 bit unsigned analog input card, card status = 15, value=11t0 0

9 16 bit unsigned analog output card, value=15t0 0

10 16 bit signed analog output card, sign = 15, value=14to 4

11 16 bit unsigned analog output card, value = 15to 4

12 16 bit unsigned analog output card, clamped at 16, value=15t0 4

13 16 bit unsigned analog output card, scaled by.6 and biases + 800,
value=15to 4

22 16 bit unsigned analog input card, card status = 15, value=14to0 0
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Q-Line Card Types

Table A-2. Analog Card Types

WDPF I1

Card Data

Card Group Type Range Type
QAA GO01 -16 to +16mA (Position) 0

+4t0 +20 mA (Velacity)
G02 +4 t0 +20 mA (Velacity) 0
-10to +10 VDC (Voltage)
Optional
QAH G01 17 -10.24 t0 +10.235V 6
G02 18 -5.12to+5.117V 6
GO03 19 0to+10.237V 7
G04 20 0to5.119V 7
QAI G01 1 -20to +20 mV 3
G02 2 -50 to +50 mV 3
GO03 3 -100 to +100 mV 3
G04 4 -500 to +500 mV 3
G05 5 -1to+1V 3
GO06 6 -10to+ 10V 3
GO7 7or9 0to 20 mA 3
GO7A NA 4to 20 mA 3
G08 8 -50 to +50 mV 3
QAM G01 31 0to 10 VDC (Output) 0
G02 31 0to10mA, 0to+5VDC 0
(Output)
R3-1150 (Rev 3) A-2 2/03
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Q-Line Card Types

Table A-2. Analog Card Types (Cont'd)

WDPF [1
Card Data
Card Group Type Range Type

QAO G01 21 Oto+ 20.475 mA 12
GO1A 29 4.00to + 20.475 mA 13
G02 22 -0to +10.2375V 11
GO03 23 -10.24 t0 +10.235 V 10
G04 24 Oto+5.1187V 11
GO05 25 -5.121to +5.1175V 10
GO06 26 -10.24to + 10.235V 10
GO7 27 Oto+ 20.475 mA 12
GO7A NA +4 t0 +20 mA 12
GO08 28 -10.24to + 10.235V 10
QAV G01 lor54 -20to +20 mV 3
G02 20r55 -50 to +50 mV 3
GO03 3or 56 -100 to +100 mV 3
G04 2 -50 to +50 mV 3
G05 3 -100 to +100 mV 3
GO06 NA -50 to +50 mV 3
G07 -20to +20 mV 3

(with temperature compensation)
GO08 -50 to +50 mV 3

(with temperature compensation)
G09 -100 to +100 mV 3

(with temperature compensation)
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Q-Line Card Types

Table A-2. Analog Card Types (Cont’d)
WDPF [1

Card Data

Card Group Type Range Type
QAW GO1 13 or 34 Oto+1V 3
G02 14 0or 35 Oto+5V 3
GO03 15 Oto+10V 3
G04 16 Oto+20 mA 3
GO4A +410+20 mA 3
GO05 0to+20 mA 3

(self-powered)
GO5A 16 +4t0 +20 mA 3
GO06 32 0to +50 mA 3
GO6A +4 t0 +50 mA 3
QAX G01 68 or 71 -20to +20 mV 3
G02 69 or 72 -50 to +50 mV 3
GO03 700r 71 -100 to +100 mV 3
G04 74 Oto+1V 3
GO05 75 Oto+5V 3
G06 76 Oto+10V 3
QFD G01 88 -118.75 to +5000.625 mA 4
QLI GO1 51 0to 10VDC 3
(Analog Input/Output)
G02 52 0to5VDC (Analog Input) 3
0to 10 VDC (Analog Output)
GO03 53 0to 20mA (Analog Input) 3
410 20 mA (Anaog Output)
QPA GO1 36 Pulses 5
G02 36 Pulses 5
GO03 36 Pulses 5
G04 36 Pulses 5
R3-1150 (Rev 3) A-4 2/03
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Q-Line Card Types

Table A-2. Analog Card Types (Cont'd)
WDPF |1
Card Data
Card Group Type Range Type
QRT Go01 NA Oto+ 10 mV 3
G02 NA Oto+331/3mV 3
QSD G01 Input: 20 V peak-to-peak 0
1 KHz sinewave (LVDT)
Output: +/- 24 mA
QSR GO1 0to 100 8
G02 8
G03 8
G04 8
QSS GO01 66 15,18, 3.0,36,6.0,0r 7.2 kHz 22
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Q-Line Card Types

A-3. Digital Types

Table A-3. Digital Data Types

Data

Type Description
1 Standard digital input card
2 Standard digital output card
3 Not applicable
4 Not applicable
5 Not applicable
6 Not applicable
7 Not applicable
8 Not applicable
9 Not applicable
10 Not applicable
11 Not applicable
12 Not applicable
13 Not applicable
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Q-Line Card Types

Table A-4. Digital Card Types

Card

Group

Data Type

QB

GO1

G02

GO3

G04

GO05

G06

GO7

GO08

G09

G10

Gl1

QBO

G01

G02

GO03

G04

GO05

QCl

G02

QDI

G01

G02

GO03

G04

GO05

GO06

GO7

G08

RPlRrlrRr|Rr|R|RP|Rr|[R[Rr|INM|INMINMD|IN[N R RP|IRIRP|RP[R[RP|RP|R|R,| PR
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Q-Line Card Types

Table A-4. Digital Card Types (Cont'd)

Card Group Data Type
QDI G09 1
G10
Gl1
QID G01
G02 (Low)
GO2H (High)
GO03
GO04 (Low)
GO4H (High)
G05
GO06 (Low)
GO6H (High)
G07
G038
G09
G10
G11 (Low)
G11H (High)
G12
G13 (Low)
G13H (High)
Gl14
G15 (Low)
G15H (High)
G16
G17
QSE G01
G02

S R R R R R S R R R S S R S R S
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Q-Line Card Types

Table A-4. Digital Card Types (Cont'd)

Card

Group

Data Type

QRO

GO1 (Low)

GO1H (High)

G02 (Low)

GO2H (High)

GO03 (Low)

GO3H (High)

GO04 (Low)

GO4H (High)

NIDNIDNIDNIDNIDNIDNIDN

2/03

A-9
Emerson Process Management Proprietary Class 2C

R3-1150 (Rev 3)



Q-Line Card Types

A-4. Packed Point Types

Table A-5. Packed Data Types

Data Type Description
1 Standard 16 bit digital input card
2 Standard 16 bit digital output card
3 Not applicable
4 Not applicable
5 Not applicable
6 Not applicable
7 Not applicable
8 Not applicable
9 Not applicable
10 Not applicable
11 Not applicable
12 Not applicable
13 Not applicable

R3-1150 (Rev 3)
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Q-Line Card Types

Table A-6. Digital Card Types

Card

Group

Data
Type

QBI

GO01

G02

GO03

G04

G05

GO06

GO7

G038

G09

G10

Gl1

QBO

GO01

G02

GO03

G04

GO05

QDI

GO01

G02

GO3

G04

GO05

GO06

GO7

G038

G09

T I I I S I B I = I N I O I T B T B R B N I S R R N e = N B =Y S N S
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Q-Line Card Types

Table A-6. Digital Card Types

Card

Group

Data
Type

QDI

G10

Gl1

QID

GO01

G02

GO03

G04

GO05

G06

GO7

G08

G09

G10

Gl1

Gi12

G13

Gl14

G15

G16

G17

QSE

GO1

G02

RlrRrlrRr|lrRr|lrRr|rRr|RP[FP[RP|IRP|R|FRP|FRP|FP[RP|RP|R|R]|R|PR
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Appendix B. Ovation Electronic ID

B-1. Section Overview

Ovation I/0O modules are capable of storing a unigque two-part numerical identifier
in their memory. Thisidentifier is known as the Electronic ID (EID) and is
composed of a seria number and an index number. This EID is stored in non-
volatile memory on the module's Electronics card (this programming is described
in Section B-4).

This section defines the two elements of the EID and describes their specific
formats:

® Serial Number (Section B-2)
® Index Number (Section B-3)

Theindex numbers 1, 2, 3, and the serial number are stored intheM6, M7, M8, and
MH record fields of the Module or Node record types.

The EID is also printed on alabel that is attached to the outside of the Electronics
module. Thislabel consists of a bar code and a printout of the serial number and
index number. These labels are described in Section B-5.

The Ovation Controller Diagnostics Tool can be used to query the module EIDsto
determine what modules are installed in the system. This tool is accessed through
the Solaris Ovation Engineering Station and is described in “ Ovation Engineering
Station User’s Guide” (U3-1011) or Ovation Operator Station User Guide (N T-

0020) or (W IN20).
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Ovation Electronic ID

B-2. Serial Number

The serial number provides a method for identifying and date coding the Ovation
I/0O module. This number is asingle 10-digit decima number representing when
and where the modul e was manufactured.

Theformat used for the serial numberisDDDY YPNNNN andisdescribed in Table

Increments by one and rolls back to 0001 after
reaching 9999.

B-1:
Table B-1. EID Serial Number
Code Description Range
DDD Day of the year 001 - 366
YY Year 00 - 99
P Label printstation 0-9
NNNN 1 - 9999 roll-over counter 0000 - 9999

For example, if amodule was module 8322, manufactured at printstation 7, on
day 43 of 1998, the serial number would be: 0439878322,

where;

043 isday of year
98 isthe year
7 isthelabel station

2 identifies that this module is the 8322 module labeled at station 7 for that day.

R3-1150 (Rev 3)
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Ovation Electronic ID

B-3. Index Number

Theindex number provides adescription of the types and revisions of the two cards
(Logic and Field) that make up an Ovation Electronics module. This number isa
series of eight decimal numbers (separated by dots) that identifies the type of
module and the revisions of the cards.

The format used by Ovation Electronics module for the index number is
MFC.MG.MR.LA.LR.FA.FR.CC and isdescribed in Table B-2 :

Table B-2. EID Index Number

Code Description Range Number of Bits

MFC Module Function Code * 001 - 254 8
MG Module Assembly Group 00 - 63 6
MR Module Assembly Revision 00- 63 6
LA Logic Card Artwork 00-31 5
LR Logic Card Assembly Revision 00- 63 6
FA Field Card Artwork 00-31 5
FR Field Card Assembly Revision 00- 63 6
cC Compatibility Code 00- 63 6
! Refer to Table B-3 for the function codes for each Ovation 1/0O module.

Table B-3. Module Function Codes

Module Module Type Function
Assembly Code
1C31113 Analog Input (Al) 001
1C31129 Analog Output (AO) 002
1C31107 Digital Input (DI) 003
1C31122 Digital Output (DO) 004
1C31142 Contact Input (CI) 005
1C31157 Sequence of Events (SE) 006
1C31147 Pulse Accumulator (PA) 007
1C31166 Link Controller (LC) 008
1C31199 Servo Driver (SR) 009
2/03 B-3 R3-1150 (Rev 3)

Emerson Process Management Proprietary Class 2C



Ovation Electronic ID

Table B-3. Module Function Codes (Cont'd)

Module Module Type Function

Assembly Code
1C31194 Valve Positioner (VP) 010
1C31189 Speed Detector (SD) 011
1C31203 Remote Node Controller (ND) 012
1C31179 Media Attachment Unit (AU) 1 013
1C31161 RTD Input (RT) 014
1C31174 Loop Interface Controller (LI) 015
1C31219 Relay Output Electronics (ROE) 016
1C31232 Compact Digital Input (DI) 017
1C31234 Compact Contact Input (Cl) 018
1C31233 Compact Sequence of Events (SE) 019
1C31224 14-hit Analog Input (Al14) 020
5X 00058 HART Anaog Input (HAI) 021
5X 00062 HART Analog Output (HAO) 022
5X 00070 High-Speed Analog Input (HSAI) 023
1 No on-board EID. Bar code label only.

R3-1150 (Rev 3)
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Ovation Electronic ID

B-4. Programming the EID

The EID isrepresented in the Electronics card of an 1/0 module as five 16-bit
integers (words). These words are programmed into the card after it has been
manufactured and tested.

B-4.1. Serial Number

The entire 10-digit serial number is written as one number into two 16-bit words.
The serial number is contained in the MH field of the Module (RM) Record Type
and the Node (RN) Record Type (refer to “ Ovation Record Types’ (R3-1140)).

B-4.2. Index Number

The 17-digit index number is packed into three 16-bit words. The index number is
contained in the M6, M7, and M8 fields of the Module (RM) Record Type and the
Node (RN) Record Type (refer to “Ovation Record Types’ (R3-1140)).

Index high word: Index # 3: M8 field (offset d)

bit |bit |bit |bit |bit |[bit |bit |bit |bit |bit |[bit |bit |bit |bit |bit |bit
15 |14 |13 |12 |11 |10 9 8 7 6 5 4 3 2 1 0
MFC | MFC | MFC | MFC | MFC | MFC | MFC | MFC | MG | MG | MG | MG |MG | MG | MR | MR

Index middleword: Index #2: M7 field (offset c)

bit |bit |bit |bit |bit |bit |bit [bit [bit [bit |[bit |bit |bit |bit [bit |bit
15 (14 |13 |12 |11 |10 9 8 7 6 5 4 3 2 1 0
MR |[MR [MR [MR |LA |LA |LA |LA |LA |LR (LR |LR |LR |LR |LR |FA

Index low word: Index # 1: M6 field (offset b)

bit |bit |[bit |bit |bit |[bit |bit |bit |bit |bit |[bit |bit |bit |bit |bit |bit
15 (14 |13 |12 |11 |10 9 8 7 6 5 4 3 2 1 0
FA |FA |FA |FA |FR |[FR |FR |FR |FR |FR |[CC |CC |CC |CC |CC |cCC
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Ovation Electronic ID

B-5. Bar Code Label

Thefollowing figure contains an example of abar codelabel. Thislabel istypically
placed on the bottom of a manufactured Ovation Electronics 1/O modul e after it has

been successfully tested.

01.0

S/N: 2699700629 INDEX: 003.02. 4.03.02.01.00

J AAAA A
Module Serial Number J

Module Function Code

Module Assembly Group

Module Assembly Revision

Logic Card Artwork ——

Logic Card Revision
Field Card Artwork —

Field Card Revision
Compatibility Code ——

Notes

1. The Compatibility Code does not apply to all modules. The module assembly
drawing will include instructions on determining the code when required.
If no Compatibility Code is required, then this field is set to “00.”

2. The card revision refers to the revision of the assembly drawing for the card.
Typically, this is the 3A99XXX number in the drawing structure.

Figure B-1. Bar Code Example

R3-1150 (Rev 3) B-6
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Appendix C. CE Mark Specifications

The CE Mark Certified Ovation system uses special EM C cabinets, supplementary
internal filtering, and exacting requirements on field wiring and grounding to ensure
compliance with specific European Electromagnetic Emissions/|mmunity and Low
voltage safety.

The CE Mark Certified Ovation Controller cabinet assembly, extended 1/0 cabinet
assembly, and Remote /O cabinet assembly are certified for operation in the
Industrial Environment as documented in the EM C Technical Construction Filefor
Ovation (5A16444) and the Low Voltage Safety Technical File for Ovation
(5A26443). The specific requirements for the CE Mark Certified Systems can be
located in the following:

® Drawing 5A26418 - Thisdrawing contains a baseline listing of all components
applicable for the CE Mark Certified System.

® Drawing 5A26370 - Thisdrawing contains abaseline listing of workstation and
peripheral components applicable for the CE Mark Certified System.

¢ U3-1000 and U3-1005 Users Guides - “Planning and Installing Your Ovation
System” provides information about CE Mark requirements for an Ovation
system.
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Appendix D. Using an External Power
Supply

D-1. Section Overview

Some Ovation I/O modulesrequire an auxiliary power supply. Auxiliary power may
be obtained either from the internal auxiliary power supply (backplane), or from an
external power supply.

The auxiliary power is bussed along an entire branch of 1/0 modules. All 1/0
modules within a branch MUST use the same auxiliary power voltage for proper
operation. External auxiliary power can be applied to each branch individually.

If an Ovation 1/0O module is to be connected to an external power supply, perform
the following procedure BEFORE connecting the power supply to the Ovation
module and powering it up.

Note

We do NOT recommend using external auxiliary
power with the Relay Output module. Instead, use
the Ovation internal auxiliary supply for relay coil
power.
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Using an External Power Supply

D-2. Procedure

/N

Caution

Using an external power supply may introduce
dangerousvoltagesto an I/O cabinet. Do NOT
apply external power to a cabinet until the
appropriateinternal auxiliary power supply fuses
have been removed and the required fuse covers
have been installed.

1. Identify the specific 1/0O branchto which the Ovation 1/O moduleisassigned and
the back panel (CBO) or transition panel (ROP or TND) associated with the
1/O branch (see Figure D-1 and Figure D-2 for panel locations).

2. If thel/O branch is associated with atransition panel, refer to Figure D-3 and
perform the following:

A. If thetransition panel has a cover, removeit in order to expose the fuses.

B. Removethe pair of round plug-in fuses located nearest the 1/0 branch that
you identified in Step 1.

C. Replacethe transition panel cover (where applicable) after the fuses are
removed. A fuse cover kit is not required for transition panels that have
acover. However, if the transition panel does not have a cover, then fuse
cover caps (5A26371H20) are required.

Note

Fuse cover caps are required only if the external
power supply output voltageis greater than 60 VDC,
42 VAC peak or 30 VAC rms.

3. If thel/O branch isassociated with abackplane (CBO), refer to Figure D-4 and
perform the following:

A. ldentify the artwork level of the backplane.

R3-1150 (Rev 3) D-2 2/03
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Using an External Power Supply

B. Determine what fuse cover kit is needed for the backplane:
- 1C31213G01 for artwork level 3CBO and earlier
- 1C31213G02 for artwork level 5CBO and | ater.

C. Remove the pair of round plug-in fuses located nearest the 1/0 branch that
you identified in Step 1.

D. Install the appropriate fuse cover kit over the fuse sockets from where the
fuses were removed.

Note

The fuse cover kit isrequired only if the external
power supply output voltageis greater than 60 VDC,
42 VAC peak or 30 VAC rms.

4. After the fuse covers are securely installed, connect the external voltage power
supply positive (+) and negative (-) outputsto the Ovation I/O module base unit
terminal block PS+ (A17 or B17) and PS- (A18) terminals. Once the external
power supply is connected to the base unit terminal block and is powered up,
the entire 1/0O branch has access to the external power supply voltage.

Note

Base unit terminal block locations A17 (PS+) and
B17 (PSt+) are connected to the same potential within
the base unit.
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Using an External Power Supply
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Figure D-1. Locations of CBO, ROP, and TND Cabinet Panels
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Using an External Power Supply
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Figure D-2. Location of ROP Panel in Cabinet Backs
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Using an External Power Supply

Local I/0O Bus Cable IN Local /0O Bus Cable OUT

(::::::::::::::::) o (::::::::::::::::)

Aux Supply POWEII’ Aux Supply
Fuses +24V Power Connectors Supply Connectors Fuses

\1/ for Cabinet Fans

F1IO QOFR2 i ‘ F7O QOFs

Fuses Branch \ /Branch Fuses
F1,F2 lor TWI Connectors to Local 2or F7,F8
F1,F2 3or 1/0 Branch 4 or F7,F8
F1, F2 5or 6 or F7, F8
F1,F2 7 8 F7,F8

I/O Transition Panel (ROP)

(Future)
Remote Node Controller TWI Connector Remote Node Power Supply TWI Connector

Supplementary Status Connector
. Power Supply Connector
Aux Supply - Aux Supply

Fuses +24V Power Connectors e
\1/ for Cabinet Fans \1/

FIO QF2 i v F6Q QF7
(111

Branch Branch

1 \ / 2
TWI Connectors to Local

I/0 Branch

Remote Node Transition Panel (TND)

Note
Covers are not shown.

Figure D-3. Auxiliary Power Supply Fuse Locations on ROP and TND Panels
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Using an External Power Supply

FUSE COVER KIT
SEE NOTE 2

’ ARTWORK LEVEL
SEE NOTE 3

b4

FUSE COVER KIT
SEE NOTEZ

SEE NOTEA

Notes

1. Remove fuses from backplane
if voltage power is provided
externally.

2. Remove fuse cover kit from
bag and attach to backplane

as shown. SEE NOTE {

3. Artwork level is printed on
backplane. Refer to this to

determine the appropriate Controller Backplane
fuse cover kit to use.

Figure D-4. Fuse Locations on Backplane
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features 27-2
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