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Preface

This instruction manual provides information about the installation and operation of the DECS-250N

Digital Excitation Control System. To accomplish this, the following information is provided:
e General Information
¢ Human-Machine Interface

Functional Description

Installation

BESTCOMSPIus® Software

Setup

Communication Protocols

Maintenance

e Specifications

e Expansion Modules

To avoid personal injury or equipment damage, only qualified
personnel should perform the procedures in this manual.

NOTE

Be sure that the device is hard-wired to earth ground with no smaller
than 12 AWG (3.3 mm®) copper wire attached to the case ground
terminal. When the device is configured in a system with other
devices, a separate lead should be connected from the ground bus to
each device.

Current transformer (CT) grounding should be applied in accordance
with local codes and conventions.
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mutual understanding that it will not be used in any manner detrimental to the interests of Basler Electric.

It is not the intention of this manual to cover all details and variations in equipment, nor does this manual provide data
for every possible contingency regarding installation or operation. The availability and design of all features and
options are subject to modification without notice. Over time, improvements and revisions may be made to this
publication. Visit www.basler.com to obtain the latest version. Should further information be required, contact Basler
Electric.

For terms of service relating to this product and software, see the Commercial Terms of Products and Services
document available at https://www.basler.com/terms.

The English-language version of this manual serves as the only approved manual version.

When distributed in electronic format:

Adobe® Reader®. Copyright © 1984-2008. Adobe Systems Incorporated. All Rights Reserved. Patents pending in
the United States and other countries. Adobe and Reader are either trademarks or registered trademarks in the
United States and/or other countries.

This product contains, in part, open source software (software licensed in a way that ensures freedom to run, copy,
distribute, study, change, and improve the software) and you are granted a license to that software under the terms of
either the GNU General Public License or GNU Lesser General Public License. The licenses, at the time of sale of
the product, allow you to freely copy, modify, and redistribute that software and no other statement or documentation
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PUBLIC LICENSE Version 2.1, February 1999 refer to www.gnu.org or contact Basler Electric. You, as a Basler
Electric Company customer, agree to abide by the terms and conditions of GNU GENERAL PUBLIC LICENSE
Version 2, June 1991 or GNU LESSER GENERAL PUBLIC LICENSE Version 2.1, February 1999, and as such hold
Basler Electric Company harmless related to any open source software incorporated in this product. Basler Electric
Company disclaims any and all liability associated with the open source software and the user agrees to defend and
indemnify Basler Electric Company, its directors, officers, and employees from and against any and all losses, claims,
attorneys' fees, and expenses arising from the use, sharing, or redistribution of the software. Review the software
website for the latest version of the software documentation.

Preface DECS-250N

CALL US TODAY REQUEST A QUOTE SHOP ONLINE
1-888-POWER-58 parts@genpowerusa.com www.genpowerusa.com


http://www.basler.com/
mailto:info@basler.com
http://www.basler.com/
https://www.basler.com/terms

9440500990 Rev B i

Contents

T Ao Xe LU X £ o PP U PR PPP PRSPPI 1
Features and FUNCLIONS ...ttt e e nnn e e nne e e ne e 1
Y o] o] o= 11T o SR 2
1o = Lo = TP TR 2
Optional Features and Capabiliti®s ............ueiiiiiiiiii e e e e e e e e e 2
S O A oot 3

(070) o] 4 gl FS3F-TaTo I o To [T ox= 1] &= U U PT PRI 5
Front Panel [llustration and DEeSCIIPLION .......coiieiiiiiiii ettt e e e e e e e e e s snbeneeeeeas 5
[T o TU I\ oV o F= L1 T TP PR TP 6
Yo [0Syl To ST= 4] o LTI 7
[ 11 1 F= LA 1= 1 SO 7

P OV BT I DUTS L.tttk st e et e b e n b nbnbnn e 9
(7] g 11 g0l I =0 1Y =T TP PEUPTP 9
L0 0= = 11T TN 0111 PSR 9

LN =T ] = o [T T TR PP PRTRPRPRPRORS 11
Field TranSiEnt PrOtECHION. ........u ittt e e e ettt e e e e e e e ab bbb e e e e e e e e s snnbbeeeeaeeeeaannreees 11
Inverting Style Excitation System CompatiDility ..........ooocueiiiiiiiiii e 11

VOoltage and CUMTENT SENMSING .. .uuiiiiiiie ittt e e e e e ettt e e e e e s e bbbeeeeaaeaeaaasbbbeeeeaaeessasanbeeeaaaeeaanns 13
1=l =Tz 1o gAY o] | r= Vo = TP RTT PR PPPRRTN 13
(1T ol = 1o A O U (=T ¢ | AT TP TP TP 13
[ T0 S o] = o = R 15

YY1 11 (o] g T4~ SO PP PRTP T 17
GeNerator SYNCRIONIZALION.........uueiiiiii ittt e e e e e e et e et e e e e e e s e abbbeeeeeaeeeaannbbbneeaaaeeaann 17
Vo] r= Vo TSIV F= 1 o] o 1 o To U RTT TP PPPPRT 19
Breaker Hardware CoNnfigUIatiON ...........uuuiiiiiei et e e e e e e e e s e e e e e e s s s e e e e e e e snnnnnnees 19
Generator and Bus Condition DELECHION..........coiiiiiiiiieiiie st 20
Generator GOVEINON CONIOL........oiviiiieieiiie ettt e e ne e e nnn e 23

=0 U1 = 140 o SO 25
L= To 11 = U T TN 1Y o To 1= SRR 25
[ (SR o TSy T0 TS T =1 10 o g £ PR 27
TFANSIENT BOOST ...ttt oottt et e oo oo bbbttt e e e e e e s bbbttt e e e e e e e asnbbe et eaaeesaansnbbneeaaeaeaann 28
Operation with Paralleled GENEIAtOrS ...........coii it a e e e e e e e e e s abbbeeeaaaeeeaaas 28
F U [0 1 = Tod (] T PP PTT ORI 30
Y=o L0 ] A T [ = PRSP 32

AUXITTAIY CONTIOL ettt ettt et e oo ook b b ettt e e e e s s bbb be e e e e e e e s aanbbeeeeeaeeeaanbnbbeeeaaaeeaanns 33
AUXIlIary CONIOL INPUE TYPE eeeiiiiiiiiiiii ettt e e e e e bttt e e e e e s e s bt be et e e e e e s s nnbebeeeaaaeaeannbeneeeaeas 33
Auxiliary Control INPUE FUNCLION .........uiiiiiiiee et e e e e e e nb e e e e e e e e snnbeeeeaaeas 33
F D]V A @ 1 0] BTVl 1SS 33
YU 01011 T TR 5/ 01 PRSP 34

CoNtact INPULS AN OULPULS ....ueeiiii ettt e e e e ettt e e e e e e e e snb b e eeeeaeeesaaanbbeeeaeaeeeaannneees 35
L0} o1 7= Tod S ] 010 £ 35
(70} o1 = Tod S 1111 o 1) 36

L (o1 (=To] { o o DO TP TR PO 39
Vo] r= Vo TSI o (o] (=Tox i o] o [P P RTT TR PTPPPPPRTN 39
[ L= (01T To VA = 0] 1= Tox 1 o] o PSR 41
o= g o (o (=t 1 o] o I PP PP PR 42
L= o (0] (=Tt 1o o PSSP PP PR 44
SYNC-CRECK PrOTECLION ....cii ittt ettt e e e e e s e e et e e e e e e s e bbbbe e e e e e e e s ansbbbneeaaaaeaanns 49
Generator Frequency LeSS Than 10 HEIMZ.....cooooiiiiiiiiiiiee ettt a e e e e e e e e 50
107] a1 To 0T =N o] (SR =l (o] (=T i o] o TP PPPPRTN 50

DECS-250N Preface

CALL US TODAY REQUEST A QUOTE SHOP ONLINE

1-888-POWER-58 parts@genpowerusa.com www.genpowerusa.com



iv 9440500990 Rev B

[ =T 53
(@)Y = o1 =\ a (o] T T 1 53
L0 g To (T gy (o1 =N [0 T [ 411 (] 57
Sy = (o] A O UL (=Y o | I 011 58
V2= g 11 111 (=] G 60
(0T C=T ST ot o To [P PRRPT T 60
L8 To [=Tqi = To [U =T on YA g =T PSR 61
LS =T o o T TSP PRI 65
LS T Lo T (o] (o] = PP PTPT R 65
Y (S Y =To 2= 1= 1 1L (] £ 66
Sy e LU ER [ Lo =1 o] o R 72
U (o T bt oL 1 =1 =Y o SO 80
[T L A R SToT 0] (o L= T 81
SequeNnCe-Of-EVENES RECOITING ....vviiiiiiiiiiiiiiie e e s e et e e e e e s s st e e e e e e s st eeaeeesssnsanteeeeeeeessnsnnrnneeeeeesanns 81
[0 = L= B o T o 11 T PR 81
LI (1.0 [ o RS PRERR 85
POWET SYSEEM StADIIZEN .. ..eiiiiii e e e e s e e e e e e s st e e e e e e e e annrnarreaes 87
Supervisory FUNCtion and SettiNg GrOUPS......uuicciiiicriiiieieeeieiiiieireee e e sssenteeeeeee e s s ssanrereeeaeessnnsnnraeeeeaeesanns 87
LI LT Vo) 0 1= =11 o o USSR 87
Y= Lo X112 0T 11 o o T TP PRUP TP 97
F NV 1Y, [0 Yo 97
(O] = T To [ Y = Vo To [T 101
(@] 1 T E\Y, Lo To [STSIR= T Lo B (U Uod 1o 13 102
110X T 0 T o S 105
V(010 ] 1 aTe @01 g 1710 [=] - i]o] o =PSRN 105
L (o1 o i o] 1Y, o] TV PSS 105
Behind-the-Panel MOUNTING ........cuiii i s s e e e e s st e e e e e s st e e e e e e s e snnsbeneeeeeeseansnnnens 105
BRI T RS- T Lo B O oY a1 o1 (o 1= 109
(@ 1T Y= 109
BLIC= 0 0T = U 1577 1= 113
BN/ oY o= I @1 Y T g T=T3 4o o K= RSOSSN 115
BE ST COMS P US® SOFtWAI ... et et et et eeee e e et et e et e et e et e et e et e e et e eeeeeee e et e eeeeseeeseeeeaeeaeeeaeeeeeeseeeeeeeens 119
CT=T =T o= Ll D= ot o] o] 1 o o H PR PPPPTPPRPPP 119
LB =11 F= 1 (o o T 120
Activation of the DECS-250N Plugin for BESTCOMSPIUS® ........ccvovieeieeeeeeeeieeeeeee et 120
YT QU = 7= 124
Y= 1] 0 FS =t o] (o =T PSSR 126
[T g (o T (o] (o] = PP PP PPPTP 127
SettingS File MANAGEMENT .. ... ... it e ettt e e e e e e s bbbt e e e e e e e s e aab bt e e e e e e e e e sanbbbeeeaaaeeaanns 127
AULOMALIC MELEIING EXPOIT ....eeiiiieiiiti ittt e et e e e e e s e s bbb e e e e e e e s e snnbbeeeeaaeeeaanneeees 129
L TNV L0 oo L= L= SRR 130
BESTCOMSPIUS® UPAALES........cveiveeveieeeeeeeeeeeeeteeteeteeteeseseessesesssateseesssesssssssasessestestessesessesesseeseseeseeeens 133
BESTIOQIC™PIUS ..couiiiie ettt es e 135
LYoo 18 T3 1 o] o T 135
OVErview Of BESTIOQICT™PIUS ......ettiiiiiiiiiiiiit ettt et e e e e et e e e e e e e s e saab b e e e e e e e e e saabbbeeeeaaeeaaans 135
[ Yo o o 1= o =P EER 149
Programming BESTIOGIC™PIUS.........ccuiiieiie ettt s e e e e s s e e e e e e s st e e e e e e s s annsrnaeeeaeeeennnnneees 154
BESTIOQIC™PIUS File ManN@gQEMENL .......uviiiiiiiiiiiiieie e e e e e esieee e e e e e s s st e e e e e e s st e e e e e e s s snnrnneneeeeesennnneees 156
BESTIOQIC™PIUS EXAMPIES ....eeiieeeiiiiiiiiee ettt et e e e st e e e e e s st e e e e e e s e annnbneeeeaeeeennnnnnnes 157
(0001011 10T oY1=\ 410 ] o 1T 159
(o Tot= I @00 ] 0010 4101 (07= 1 1(o] o F T 159
Communication With @ SECONA DECS ........cuuuiii e e e e e e e e s e et e e e e e s e ee bbb e eeeas 159
Preface DECS-250N
CALL US TODAY REQUEST A QUOTE SHOP ONLINE

1-888-POWER-58 parts@genpowerusa.com www.genpowerusa.com



9440500990 Rev B \%

V(oo | o U L3 @] 14T 4[N ] o1 (o= 1 1 o] o NPT PPRTP 160
(07N N OLo] 0710010 a1 ToF= 11 o] o I PR RUPPUPPRPPP 162
Ethernet COMMUINICALION ..........iiii ettt e e e e e st bt e e e e e e e e aanbbereeeaeeeeanneeees 163
PROFIBUS COMMUINICATION ...eeiitiiee ittt ettt e e e e e sttt et e e e e e e s nbbbe e e e e e e e e aanbbeseeaaeeesannnneees 166
(070) 01 To [ U1 = 11410 o U PRRT PO 167
Generator, Field, and BUS RALNGS ......ooiiiiiiiiiiee ettt e et e e e e e s s abb e eeaaaeeeaans 167
Sensing Transformer Ratings and ConfigUration .............cooiiiiiiiiiiiiiii e 168
Bridge Operating PoOwer CONfiQUIALION...........oii iiiiiii ettt e e e e e e e e e e eneeeee 169
) =T (0] I 0 o 1o T SRS 170
(DY Tot 3 ) (o] 1 =1 (T o FAS PP UPPTPPPRPPPRI 171
[ 115 o= 12 U2 1 £ PSSR 172
LYo U ] Y PR SRTPPR 175
PASSWOIT ACCESS ...eeiieitiiiee ittt ettt ettt e sttt e e e sttt e e e s be e e e s sabe e e e s aebeeeeesabeeee e aabe e e e e abbeeeesabbeeeesabbeeeesbbeeaeans 175
0] A ST= o ] 2RSSR 176
LOGIN QN ACCESS CONIOIS ......eeiiiieiiiiiiii ettt ettt e e e e e s e bbb e et e e e e e e saabbbeeeeaaeeaaanbbeseeeaeeesannneeees 177
LT C=T=] X1 o TP PP OUPRPRPPPRPN 179
TIME ANA DALE FOMMEAL.... . itiiiiiiiiiie ittt sttt e st et e st e e s ab bt e e s nbb e e e s nbbeeesanbeeeeennbaeeesanees 179
Daylight Saving Time AdJUSTMENTS........uuiiiiieii e sr e s s e e e e e s s e e e e e e s e snnrereeeaeesennnnneees 179
Network Time ProtoCOI (NTP) ..ottt ettt e e e e et b e e e e e e e e aanbbebeeeae e e e aanneees 179
4L USRS 179
LIS (] o P PRSP OTPRPPPPRPN 183
Real-Time MeteriNg ANAIYSIS .....oooiiiiiiiiii ettt e e e e et b e e e e e e e e e snbbereeeae e e e anneeees 183
FrEOUENCY RESPOINSE ...ttt bbbtttk sttt bnbnbnbnn e 184
THME RESPONSE ..ttt e ettt e e oottt e e e e e s e s bt be e et e e e e e oaabebe e et e e e e e s nnbbbeeeeaaeesannbbbbeeeaaeeesannbbnneeaaans 186
StEP RESPONSE ANAIYSIS....cciiieeriiiiiiee e i ettt e e e s e r e e e e s s st e et e e e s s asnteeeeeaeeesaassteereeeeesannsnrrnnneeeeeaanns 187
N = 1) T 11 [0 1R 189
CAN COMMUNICALTON .iiiiiiieitie ettt e e oottt ettt e e e e e o e abebe e e e e e e e e s anbbbeeeeaesaaaanbbsseaeaeesaannnreees 191
g oo (1o 1o o U PRI 191
CAN PATAMELETS ...ttt e e e e e et e e e s e s b e e ettt e e e s s aa s b e et e e e e e e s e s b be e et e e e e e e snbnrreeeeaeseann 191
Modbus™ COMMUNICALION........ciiiii e 195
g oo (1 ox 1o T o U PP OTPI 195
Y [eTe | o TN IR \Y (oo [=3o) @ 01T =1 1 o] o L PP PPPTP 196
Detailed Message Query and Response for RTU Transmission MOAe ..........oocvuvieeiiiiiiiiiiiiieeeee s 199
DALA FOIMALS ...ttt e e e ettt e e e s e b et e e e e e e e bbb e et e e e e e e s bbb e e et e e e e e annbre e e e e e e e e e nnnnrnees 202
Secure DECS-250N LOQiN Via MOGADUS .......uuiiiiiiiiiiiieie e e ettt e e e e s s st eee e e e e e s s snntnaeeeaeessnnnnnreneeaeesennns 204
MOODUS PArAMELEIS ...ttt sttt e e st e e e sa bt e e s shbe e e e s st be e e e s sabeeeesabbeeeesnbbeeaeans 205
PROFIBUS COMMUNICALION ..eiiiitiiiiiiiiite ettt ettt ee ettt sttt e e sttt e e st e e s st e e e s snbbe e e s enbbeeesanbaeeeennnee 237
(D 1= R Y o1 PP PP P TP PPPPPR PP 237
S U c oottt ————— 240
PROFIBUS PaIAmMELEIS. . .. .uetieiiieeeeiiit ittt e e e ettt e e et e st e e e e e s s be e e e e e e e s s b b e b e et e e e s s aasnbrnreeeeeesaannnnees 240
= TR =T g =T o Lo = PR PR 287
S 0] > T = 287
Preventive IMAINTENMANCE ..........iii ettt ettt st e e e sttt e e e sab et e e s sabe e e e s st beeeessabeeeesabbeeeesnbbeeaeans 287
Cleaning the Front PAn@l........ ... ittt e e e e e et e e e e e e e s sbbbbeeeaaaeeaanns 288
I o8] ][] gTo o] 11T FS PP T TP 288
51U o] o o] ¢ TP TT TP 289
Yo 1Tod ) HTof= 14 [o] o F< 3 TP PEPP 291
(@0 =T = 11 1ol =011 =] PP PPPPUPPRPTP 291
(O] a1 fo] Il =0 1Y =T PP PPPPUPPRPPP 291
Generator and BUS VORAgE SENSING ........uuuiiiiiiiiiiiit et e e e e e e aabb e eeeaaeeeaans 292
GENEratOr CUIMENT SENSING ..uvvvieieeiee e i ittt e e e e e s et e rreaessssatatareeeeesssssstesereaeessaasnraereaaeesanssnsrnneeeeeesanns 292
oo =110 Y [ o UL 292
L0} o1 7= Tod B [ ] 0] £ 293
DECS-250N Preface
CALL US TODAY REQUEST A QUOTE SHOP ONLINE

1-888-POWER-58 parts@genpowerusa.com www.genpowerusa.com



Vi 9440500990 Rev B

(07e] 101 0 g [ T (x> 1 o] g W =lo] £ £ 3 PUTTTRUPPUPPRRPP 293
IRIG Time Synchronization INPUL .........ooii oottt e e e e e e st e e e e e e e e snbeaeeeaeas 294
(00001 7= ol A @ 1111 o101 < T TP 294
LT o N oY= @ U o | PSR 294
=0 111 = U1 T o PSSR 295
Parallel COMPENSALION .........uvviiiiieee i e e e s e s e e e e e e s s e e e e e e s ssstateeeeeeeseansrnseeeeeesannsnreees 295
Generator ProteCtion FUNCLIONS ........coiiiiiiiiii ettt e e et e e e e e e e st e eeaaaeeaanns 296
Field ProteCtion FUNCLIONS ........oiiii ettt ettt e e e e et e e e e e e e e aanbber e e e e e e e e annneees 297
Synchronism Check (25) Prot@CION ... .......uiiiiiii ittt e et e e e e e e seabb e eeaaaeeaaans 297
S €= 11T o 298
V7] =T TN, F= Lo 11T R 298
On-Line OVereXCitation LIMILING ........cciiioiiieiieie i ee e e s s seeee e e e s s s st e e e e e e s s snnnreeeeeaeessnsnnreeeeeeeenanns 298
Off-Line OVereXCitation LIMILING .........coiuiieiiiiea ittt e e e e e e s et e e e e e e e e s saanbbeeeeaaeaaanns 299
Sequence of Events ReCOrdiNg (SER) ........coiiii ittt e e e be e e e e e e anns 299
Data Logging (OSCIllOGrapRy) .......ooo ittt e e e e e e e e e e e e e e aneeees 299
[ 01V o] 0001 o | PRSP PTPPPRPPPRI 299
I3/ 0L =] 299
1 (=] | PP P PP TPPPPPPP PPN 300
PRIYSICAL ...ttt e oot e e e e e e e e bbb et e e e e e e e e bbb b e et e e e e e e aanbrete e e e e e e e anareees 300
R CTo (U] F= 10] 4 VARS £= Vg o F= T o RSP PPPTP 300
PN = 1o Yo T =5 eq o =T K=Y o o 1Y o To LU | SO 301
(CT=T =T =l [ o] {0 g a =1 1 o] o WU PUPPUPPPPPP 301
FFEATUIES ...ttt e e e et n b e bnn e 301
Yo L=T ol {Tor= 14 (o] ¢ KPP PUPPUPPRPPP 301
1S e= 11 = LT o PR PRR PP 303
(00] 0010010 ] Tor= 11T 4 LSRRI 310
[N Tod T g F= U 1= TS g o] 1o o SRR 310
Y [0 1 Lo TR TP PPPTPP 314
Y = 1T g1 (=] g = T (o TP PRTTP 317
Contact EXPanSion MOGUIE ......cooiiiiiie ettt b e e e 319
GenEral INFOMMELION ...ttt e e bt e e sttt e e st bt e e e snbb e e s snbeeee s snneeeas 319
FFEATUIES ...ttt e e e et n b e bnn e 319
SPECIICALIONS ...ttt e e e e et ettt e e e e e s e s abbe st e e e e e e e e abbbeeeeaaeeeaanbbbreeeaaaeeaann 319
10 1S] = | =4 To ] o PP PTTT PO 321
(00] 0010010 ] Tor= 11T 4 LSRR 328
LW Tod T g F= U 1= ST g o] 1o o PSR 328
11 (= o PSSR 330
Y = 1T g1 (=] g = T (o TP PPTTP 330
REVISTON HISTOTMY ..ttt ettt e e e a bt e e s e bt e e s n bt e e e s nbb e e e e nbbe e e s nbaeeeennbaeeeennnes 331
Preface DECS-250N
CALL US TODAY REQUEST A QUOTE SHOP ONLINE

1-888-POWER-58 parts@genpowerusa.com www.genpowerusa.com



9440500990 Rev B 1

Introduction

DECS-250N Digital Excitation Control Systems offer precise excitation control and machine protection in
a compact package. DECS-250N adaptability to many applications is assured through configurable
contact inputs and outputs, flexible communication capabilities, and programmable logic implemented
with the provided BESTCOMSPIus® software.

Features and Functions

DECS-250N features and functions include:

e Five excitation control modes:
Automatic Voltage Regulation (AVR)
Field Current Regulation (FCR)
Field Voltage Regulation (FVR)
Power Factor Regulation (PF)
0 Var Regulation (var)
e Three pre-position setpoints for each excitation control mode
o Internal tracking between operating mode setpoints and external tracking of a second DECS
excitation setpoint
e Two PID stability groups with Auto Tune feature
Remote setpoint control input accepts analog voltage or current control signal
Real-time metering
Optional automatic synchronizer
e Optional integrated power system stabilizer (PSS)
o Generator or motor control modes, accommodates phase rotation changes between
modes
0 Speed and power sensing or speed-only sensing
o Two wattmeter or three-wattmeter methods of power measurement
e Soft start and voltage buildup control
e Five limiting functions:
o0 Overexcitation: summing point and takeover
0 Underexcitation
o Stator current
0 Reactive power (var)
0 Underfrequency
e Twenty protection functions:
0 Generator undervoltage (27)
Generator overvoltage (59)
Loss of sensing (LOS)
Overfrequency (810)
Underfrequency (81U)
Reverse power (32R)
Loss of excitation (40Q)
Field overvoltage
Field overcurrent
Loss of PMG
Exciter diode failure
Sync-check (25)
Eight configurable protection elements
e |RIG or network time synchronization
e Sixteen contact sensing inputs
o Two fixed-function inputs: Start and Stop
o Fourteen programmable inputs

O O0O0Oo

OO0O0O0O0O0O0O0O0O0O0OO0ODO0
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e Twelve contact outputs
o0 One, fixed-function output: Watchdog (SPDT configuration)
o Eleven programmable outputs
¢ Flexible communication
0 Serial communication through front-panel USB port
0 Modbus communication through RS-485 port or Modbus TCP
o Ethernet communication through an optional copper or fiber optic port
o CAN communication with an ECU (engine control unit), optional AEM-2020 Analog
Expansion Module, or optional CEM-2020 Contact Expansion Module
0 Optional PROFIBUS communication protocol
e Data logging, sequence of events recording, and trending
e Optional CEM-2020 Contact Expansion Module provides:
0 Ten contact inputs
o Eighteen contact outputs (CEM-2020H) or 24 contact outputs (CEM-2020)
0 Customizable input and output functions assigned through BESTlogic™Plus
programmable logic
o Communication via CAN protocol
e Optional AEM-2020 Analog Expansion Module provides:
o Eight analog inputs
Eight resistive thermocouple device (RTD) inputs
Two thermocouple inputs
Four analog outputs
Customizable input and output functions assigned through BESTlogicPlus programmable
logic
o Communication via CAN protocol

(ol elNelNe)

Application

The DECS-250N is intended for synchronous generator applications where the DECS-250N controls the
generator output through the application of regulated excitation power to the field. It provides regulated dc
excitation power based on the monitored generator voltage and current and a regulation setpoint
established by the user.

Excitation power is supplied from the DECS-250N by means of a six-SCR, full-wave bridge. It is capable
of two-quadrant operation; it can produce negative as well as positive output power. With nominal
operating voltage applied, the DECS-250N is capable of supplying 20 Adc continuously at a nominal
voltage of 32, 63, or 125 Vdc.

Package

A single, compact package contains all excitation control and power components.

A front panel HMI provides local annunciation and control through a backlit liquid crystal display (LCD),
light-emitting diodes (LEDs), and pushbuttons. Remote annunciation and control is provided through a

flexible communication interface which accommodates Ethernet, Modbus, optional PROFIBUS, and the
optional Interactive Display Panel (IDP-800).

Optional Features and Capabilities

DECS-250N optional features and capabilities are defined by a combination of letters and numbers that
make up the style number. The model number and style number describe options and characteristics in a
specific device and appear on a label affixed to the device.

Introduction DECS-250N
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Style Number

The style number identification chart in Figure 1 defines the electrical characteristics and operational

features available in the DECS-250N.

PSS Terminals /3 1°" Communication Protocol
N) None S) Spring type 1) 100Base-T Ethernet
P) Power system C) Compression type 2) 100Base-F Ethernet
stabilizer
P0076-01
Power Supply Input Power Frequency Synchronizer 2"° Communication Protocol
L) 24/48 Vdc 1) Low (50/60 Hz) N) None N) None
C) 120 Vac/125 Vdc 2) High (61 to 420 Hz) A) Auto synchronizer P) PROFIBUS™
3) High Voltage (480 Vac
at 50/60 Hz) NOTES
/A\ A DECS-250N with style XX3XXXX accepts 480 Vac operating
power at 50/60 Hz to provide a 250 Vdc nominal power output.
& Compression type terminals are available for the current
sensing (CT) inputs, operating power input, and power output
connections only.
Figure 1. DECS-250N Style Chart
Storage

If a DECS-250N will not be placed in service right away, store it in the original shipping carton in a
moisture- and dust-free environment. The temperature of the storage environment must be within the

range of —40 to 85°C (-40 to 185°F).

Electrolytic Capacitor Considerations

The DECS-250N contains long-life aluminum electrolytic capacitors. For a DECS-250N kept in storage as
a spare, the life of these capacitors can be maximized by energizing the device for 30 minutes once per
year. Refer to the energizing procedures provided in Maintenance.

DECS-250N
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Controls and Indicators

All controls and indicators are located on the front panel and consist of pushbuttons, LED indicators, and
a liquid-crystal display (LCD).

Front Panel Illustration and Description

DECS-250N controls and indicators are illustrated in Figure 2 and described in Table 1. The locators and
descriptions of Table 1 correspond to the locators shown in Figure 2.

DECS-250N

CALL US TODAY
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v J: J: v
Null PSS Internal Pre- r Limits o

Edit Reset
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Figure 2. Front Panel Controls and Indicators
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Table 1. Front Panel Control and Indicators Descriptions

Locator

Description

A

Display. The liquid crystal display (LCD) serves as a local source of information
provided by the DECS-250N. The LCD displays operating setpoints, loop gains,
metering, protection functions, system parameters, and general settings. The 128 by
64 dot pixel, backlit LCD displays white characters on a blue background.

Pre-Position Indicator. This red light emitting diode (LED) lights when the active mode
setpoint is at any of the three pre-position (predefined) settings.

Limit Indicators. Two red LEDs indicate when the active mode setpoint reaches the
minimum or maximum value.

Scrolling Pushbuttons. These four buttons are used to scroll up, down, left, and right
through the menus displayed on the LCD (locator A). During an editing session, the left
and right scrolling pushbuttons select the variable to be changed and the up and down
scrolling pushbuttons change the value of the variable.

Reset Pushbutton. This button cancels editing sessions, resets alarm annunciations
and latched alarm relays, and can be used for quick access to the metering screen.

Communication Port. This type B USB jack connects the DECS-250N with a PC
operating BESTCOMSPIus® for local communication. BESTCOMSPIus is supplied with
the DECS-250N.

Caution

In accordance with the guidelines defined in USB standards, the USB
port on this device is not isolated. To prevent damage to a connected
PC or laptop, the DECS-250N must be properly tied to ground.

Edit Pushbutton. Pressing this button starts an editing session and enables changes to
DECS-250N settings. At the conclusion of the editing session, the Edit pushbutton is
pressed to save the settings changes.

Null Balance Indicator. This green LED lights when the setpoint of the inactive
operating modes (AVR, FCR, FVR, var, and PF) match the setpoint of the active
mode.

PSS Active Indicator. This red LED lights when the integrated power system stabilizer
is enabled and can generate a stabilizing signal in response to a power system
disturbance.

Internal Tracking Indicator. This red LED lights when any inactive mode (AVR, FCR,
FVR, Var, or Power Factor) is tracking the setpoint of the active mode to achieve a

“bumpless” transfer when changing active modes.

Menu Navigation

The DECS-250N provides local access to DECS-250N settings and metering values through a menu
structure displayed on the front panel LCD. An overview of the menu structure is illustrated in Figure 3.
Movement through the menu structure is achieved by pressing the four scrolling pushbuttons.

Controls and Indicators DECS-250N
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DECS-250N Menu

Metering « » Metering Explorer
Settings « » Settings Explorer * Generator
. « General Settings * Power
Metering Summary Screen < » e« Generator voltage, « Communication * Bus
field current and * Field
) . P
voltage metering System Parameters « PSS

. * Configuration Settings (optional L
values, regulation . Setpogi]nts gs (op ) * Synchronization

setpoints, and « PSS (optional) * Aux Input

contact inputs .S ; * Tracking
ync/Voltage Matching
* Protection * Control Panel
« Programmable Inputs * Status
P0074-19 « Reports

* Programmable Outputs
* Logic

Figure 3. Menu Structure Overview

Adjusting Settings

A setting adjustment is made at the front panel by performing the following steps.
1. Navigate to the screen listing the setting to be changed.

2. Press the Edit button and enter the appropriate username and password to gain the needed level
of security access. (Information about implementing and using username and password
protection is provided in the Security section of this manual.)

3. Highlight the desired setting and press the Edit button to view the setting editing screen. This
screen lists the setting range or the permissible setting selection.

4. Use the scrolling pushbuttons to select the setting digits/selections and adjust/change the setting.

Press the Edit button to save the change.

Display Setup

BESTCOMSPIus® Navigation Path: Settings Explorer, General Settings, Front Panel HMI

HMI Navigation Path: Settings, General Settings, Front Panel HMI

Front panel display appearance and behavior can be customized to meet user preferences and site
conditions. These BESTCOMSPIus settings are illustrated in Figure 4.

LCD

LCD setup includes a contrast adjustment” to suit the viewing angle used or compensate for
environmental conditions. The ability to reverse the display colors® is provided to accommodate lighting
conditions and user preferences.

Sleep Mode

Sleep mode® reduces the demand on control power by turning off the LCD backlight when no pushbutton
activity is seen for the duration of the LCD Backlight Timeout setting®.

Language

Language modules are available for the DECS-250N. Once a language module is implemented it can be
enabled via the Language Selection setting®.

DECS-250N Controls and Indicators
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Screen Scrolling

The display can be set to automatically scroll through a user-selected list™ of metered values. This feature
is enabled and disabled with the Enable Scroll setting®. The rate at which scrolling occurs is configured
with the Scroll Time Delay setting".

Front Panel HMI

LCD Setup

Contrast Yalue [%]

7
[ Irwert Display

Sleep Mode Setup
Sleep Mode

Enabled v

LCD Backlight Timeout (3]
B0

Language Setup

Language Selection

English “

Screen Scrolling Setup
Enable Scral

Enabled v

Scrall Time Delay [z]

:

Scrollable Metering Settings
+)- [[] GY Primary

+)-[] GC Primary
+)- [[] CC Primary
+ [[] Frequency
#)- [[] Power Primary
+)- [ PF Primary
#)- [[] Energy Primary
+- ] BY Primary
+- [] Field Primary
#- [] PSS Primary
#)- [[] Sunchronization Primary
# ] A Input
#)- [[] Tracking
+)- [] Real Time Clock
+- [] Contact Inputs
+) [[] Contact Outputs
[] Device ID

VAV VA NVA VAN VANV VA VA VAVAVEANVEAVAVANVEAN

Figure 4. Front Panel HMI Settings

" Contrast Value (%): Adjustable from 0 to 100 in 1% increments.

® Invert display: Deselect for white characters on a blue background. Select for blue characters on a white
background.

¢ Sleep Mode: Enable or disable.

® LCD Backlight Timeout: Adjustable from 0 to 120 seconds in 1 second increments.

® Language Selection: Select English, Russian, Spanish, or German.

F Scrollable Metering Settings: Select from main categories of GV Primary, GC Primary, CC Primary,
Frequency, Power Primary, PF Primary, Energy Primary, BV Primary, Field Primary, PSS Primary,
Synchronization Primary, Aux Input, Tracking, Real Time Clock, Contact Inputs, Contact Outputs, or
Device ID. Follow this selection by the desired parameters within each category.

¢ Enable Scroll: Enable or disable.

" Scroll Time Delay (s): Adjustable from 1 to 600 seconds in 1 second increments.

Controls and Indicators DECS-250N
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Power Inputs

Power is applied to two separate inputs: control power and operating power. The control power input
supplies power to an internal power supply that provides power for logic, protection, and control functions.
The power stage uses the operating power input as the source for the converted excitation power that it
applies to the field.

Control Power

Two inputs supply the DECS-250N with control power. One input accepts dc control power and the other
input accepts ac control power. The level of acceptable control power voltage is determined by the style
number. One of two levels is possible. Style Lxxxxxx indicates a nominal voltage of 24 or 48 Vdc and
accepts a voltage range of 16 to 60 Vdc. Style Cxxxxxx indicates a nominal voltage of 120 Vac/125 Vdc
and accepts a voltage range of 90 to 150 Vdc and 82 to 132 Vac (50/60 Hz). One input (either dc or ac) is
sufficient for operation but two inputs provide redundancy (for style Cxxxxxx only). When both control
power inputs are used, an isolation transformer is required for the ac input. DC control power is applied at
terminals BATT+ and BATT—. AC control power is applied at terminals L and N.

Operating Power

Operating power is applied at terminals A, B, and C. To achieve the desired level of excitation, the
appropriate operating power input voltage must be applied. Table 2 lists the acceptable operating power
voltage ranges for the DECS-250N. The operating power frequency range for the DECS-250N is listed in

Table 3.
Table 2. DECS-250N Operating Power Specifications
Desired Nominal Applied Operating
Excitation Power Voltage Power Voltage Range
63 Vdc 100 to 139 Vac
125 Vdc 190 to 277 Vac
250 Vdc 380 to 528 Vac, 50/60 Hz (style xx3xxxx)
Table 3. DECS-250N Operating Power Frequency Specifications
DECS-250N Operating Power
Style Number Frequency Range
XXLXXXX 50/60 Hz
XX2XXXX 61 to 420 Hz
XX3XXXX 50/60 Hz (480 Vac input, 250 Vdc output)
DECS-250N Power Inputs
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Power Stage

The power stage supplies regulated dc excitation power to the field of a brushless exciter. Excitation
power is supplied at terminals F+ and F-.

DECS-250N power stage operating power accepts single- or three-phase ac power from a transformer or
PMG. Power Stage operating power is applied at terminals A, B, and C. The GND terminal serves as a
ground connection.

The DECS-250N power stage employs a six-SCR, full-wave bridge that converts the ac operating power
input into dc excitation power. It is capable of two-quadrant operation; it can produce negative as well as
positive output power as long as positive current is flowing in the machine field (in excess of the minimum
holding current required for the SCRs). The DECS-250N power stage is capable of supplying 20 Adc
continuously at nominal voltages of 63, 125, or 250 Vdc.

Nominal DECS-250N operating power levels include 480 Vac for a 250 Vdc continuous exciter field
requirement (style XX3XXXX), 240 Vac for a 125 Vdc requirement, or 120 Vac for a 63 Vdc requirement.
The frequency range of the operating power voltage is determined by the DECS-250N style number. Style
XX1XXXX indicates an operating power frequency of 50 to 60 hertz, style XX2XXXX indicates a
frequency of 61 to 420 hertz, and style XX3XXXX limits the frequency to 50 or 60 hertz (for an operating
voltage of 480 Vac).

Field Transient Protection

Fault conditions such as generator overloading or loss of synchronism can induce transients into the field
circuit. If this energy is not dissipated, it has the potential to damage the power stage SCRs. The
DECS-250N has two modes of field transient protection.

Most voltage transients are less than 150 microseconds in duration and are limited to a safe level by
internal DECS-250N components.

During major system faults, an SCR crowbar circuit protects the DECS-250N power stage. When field
overvoltage is detected, the power stage SCR firing pulses are blocked, the crowbar circuit is energized,
and a crowbar annunciation is made. During a normal shutdown, the same actions are taken but no
crowbar annunciation is made.

Inverting Style Excitation System Compatibility

The DECS-250N power stage can be configured for operation in the negative direction to supply the
control windings of an inverting style excitation system.

DECS-250N Power Stage
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Voltage and Current Sensing

The DECS-250N senses generator voltage, generator current, and bus voltage through dedicated,
isolated inputs.

Generator Voltage

Three-phase generator sensing voltage is applied to DECS-250N terminals E1, E2, and E3. This sensing
voltage is typically applied through a user-supplied voltage transformer, but may be applied directly.
These terminals accept three-phase, three-wire connections at terminals E1 (A), E2 (B), and E3 (C) or
single-phase connections at E1 (A) and E3 (C).

The generator voltage sensing input accepts a maximum voltage of 600 Vac and has a burden of less
than 1 VA.

The transformer primary and secondary winding voltages are entered in settings that the DECS-250N
uses to interpret the applied sensing voltage and calculate system parameters. The phase rotation of the
generator sensing voltage can be configured as ABC or ACB. Information about configuring the
DECS-250N for the generator sensing voltage is provided in the Configuration chapter of this manual.

Typical generator voltage sensing connections are illustrated in Figure 5.

3-Phase Generator Voltage 1-Phase Generator Voltage
Sensing Connections Sensing Connections
® ®
GEN ® GEN ®
© ©
LAAN AAN
YTYTY N Y TY YN
E1|E2|E3 E1|E2|E3

P0074-20

DECS-250N DECS-250N

Figure 5. Typical Generator Voltage Sensing Connections

Generator Current

Generator current sensing inputs consist of three phase-sensing inputs and a sensing input for cross-
current compensation.

NOTE

Current transformer (CT) grounding should be applied in accordance
with local codes and conventions.

Phase Sensing

Three-phase generator sensing current is applied to DECS-250N terminals CTA+ and CTA—, CTB+ and
CTB—, and CTC+ and CTC- through user-supplied current transformers (CTs). Single-phase generator
sensing current is applied to DECS-250N terminals CTB+ and CTB-. The DECS-250N is compatible with
CTs having 5 Aac or 1 Aac nominal secondary ratings. The DECS-250N uses this secondary rating, along
with the CT nominal primary ratings to interpret the sensed current and calculate system parameters.

DECS-250N Voltage and Current Sensing
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Information about configuring the DECS-250N for the generator sensing voltage is provided in the
Configuration chapter of this manual. Typical generator phase-current sensing connections are shown in
Figure 6.

®
GEN ®
FaVaVa @

[c1a+[cra-[eTedcTB]CTC ] CTC]

DECS-250

P0074-21

NOTES

1. If only one CT is used, connect it to the B-phase.

2. Three-phase current sensing is required for PSS
applications.

Figure 6. Typical Generator Current Sensing Connections

Cross-Current Compensation

Cross-current compensation (reactive differential) mode allows two or more paralleled generators to
share a common load. As shown in Figure 7, each generator is controlled by a DECS-250N using the
DECS-250N cross-current compensation input (terminals CCCT+ and CCCT-) and a dedicated, external
current transformer (CT) to sense generator current. The resistors shown in Figure 7 are used to set the
burden and may be adjusted to suit the application. Ensure that the power rating of the resistors is
adequate for the application.

CT
GEN 1 ey |
1 ohm
CCCT+
DECS-250N
CCCT-
og CCC ] LOAD
Enable
1ohm Contact
cceT+
DECS-250N
CCCT-
B PO074-22
GEN 2 | [
CT
Figure 7. Connections for Cross-Current Compensation
Voltage and Current Sensing DECS-250N
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NOTE

If a machine is taken offline, then the secondary winding of that
machine’s cross-current compensation CT must be shorted.
Otherwise, the cross-current compensation scheme will not function.

Bus Voltage

Bus voltage monitoring enables bus failure detection, generator and bus voltage matching, and
synchronization of the generator with the utility/bus. These features are discussed in the Synchronizer
chapter of this manual. Three-phase bus sensing voltage is applied to DECS-250N terminals B1, B2, and
B3. This sensing voltage is typically applied through a user-supplied voltage transformer, but may be
applied directly. These terminals accept three-phase, three-wire connections at terminals B1 (A), B2 (B),
and B3 (C) or single-phase connections at B3 (C) and B1 (A).

The bus voltage sensing input accepts a maximum voltage of 600 Vac and has a burden of less than 1
VA.

The transformer primary and secondary winding voltages are entered in settings that the DECS-250N
uses to interpret the applied sensing voltage. Information about configuring the DECS-250N for the bus
sensing voltage is provided in the Configuration section of this manual.

Typical bus voltage sensing connections are illustrated in Figure 8.

3-Phase Bus Voltage 1-Phase Bus Voltage
Sensing Connections Sensing Connections
< ——--B > < —-—-B >
GeniH‘: us ® Genin; us ®
GEN H H ® GEN H H ®
H b © H b ©
MAAALS WAANAS
YTY YT CYTYTY N
@ |B1|B2 B3 B1|B2|BS
<
8 ( DECS-250N DECS-250N
Figure 8. Typical Bus Voltage Sensing Connections
DECS-250N Voltage and Current Sensing
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Voltage and Current Sensing DECS-250N
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Synchronizer

DECS-250N controllers with a style number of xxxxAxx are equipped with an automatic synchronizer that
acts to align the voltage, phase angle, and frequency of the generator with the bus. The synchronizer
function includes compensation settings for the generator breaker and bias control settings for the
generator governor. Related synchronizer features include voltage matching and bus condition detection.

Generator Synchronization

BESTCOMSPIus® Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Synchronizer
HMI Navigation Path: Settings, Sync/Voltage Matching, Synchronizer

Two modes of generator synchronization are available: phase lock loop and anticipatory”. In either mode,
the DECS-250N matches the voltage, phase angle, and frequency of the generator with the bus and then
connects the generator to the bus by closing the generator breaker. Anticipatory mode has the added
capability of compensating for the breaker closing time. (Breaker closing time is the delay between the
issuance of a breaker close command and closure of the breaker contacts.) The DECS-250N
compensates for the breaker closure time by monitoring the frequency difference between the generator
and bus and calculating the advance phase angle required to close the breaker at a zero-degree phase
angle.

Frequency Correction

Generator frequency correction is defined by the slip frequency and further refined by the breaker closing
angle. The slip frequency setting® establishes the maximum allowable deviation of the generator speed
(frequency) from the bus frequency. The Min Slip Control Limit setting® and Max Slip Control Limit setting®
are used to calculate the slip frequency error and to provide continuous slip frequency control while in
phase lock synchronization. If the slip frequency magnitude is above the Max Slip Control Limit, the error
is set equal to the Max Error in the opposite polarity. If the slip frequency magnitude is below the Min Slip
Control Limit, the slip frequency error is 0. When it is between the two limits, the error is calculated
internally by the DECS-250N. Slip frequency error is shown in Figure 9.

To minimize the impact on the bus during synchronization, the generator frequency can be forced to
exceed the bus frequency® at the moment of breaker closure. If this is the case, the DECS-250N will drive
the generator frequency higher than the bus frequency before closing the breaker. The breaker closing
angle setting” defines the maximum allowable phase angle difference between the generator and bus.
For breaker closure to be considered, the slip angle must remain within this setting for the duration of the
sync activation delay®.

I I
I I
| | I
I | I
| Slip Error |
| =Max(-) |
1

Slip Error |
=Max (+) |
I P0064-49

Slip Error =0

Figure 9. Slip Frequency Error

Voltage Correction

Voltage correction is initiated when the generator voltage is outside the defined voltage window. The
voltage window setting" is expressed as a percentage of the bus voltage and determines the band of
generator voltage surrounding the bus voltage where breaker closure will be considered. Enabling the
Vgen>Vbus setting' causes the DECS-250N to drive the generator voltage higher than the bus voltage
prior to synchronizing. A generator to bus PT matching level’ setting is provided to compensate for step-
up or step-down transformers in the system. The DECS-250N adjusts the sensed generator voltage by

DECS-250N Synchronizer

CALL US TODAY REQUEST A QUOTE SHOP ONLINE
1-888-POWER-58 parts@genpowerusa.com www.genpowerusa.com



18 9440500990 Rev B

this percentage. This setting also appears on the Voltage Matching screen, below. When the value is
changed, it is reflected in both places.

Angle Compensation

An angle compensation” setting is provided to offset phase shift caused by transformers in the system.
The angle compensation value is added only to the bus angle. For example, it is given that the generator
and bus are synchronized but the DECS-250N metered slip angle reads —30°. Equation 1, below,
illustrates the DECS-250N slip angle calculation. This means that the generator angle is lagging behind
the bus angle by 30° due to transformer phase shift. To compensate for this phase shift, the angle
compensation setting should contain a value of 330°. This value is added to the metered bus angle
resulting in an adjusted slip angle of zero degrees. Only the metered bus angle is affected by the angle
compensation setting, the metered generator angle is not biased by the DECS-250N.

G — (B + A) = Slip Angle
Equation 1. DECS-250N Metered Slip Angle

Where:
G = metered generator angle
B = metered bus angle
A = angle compensation value

Failure of Synchronization

Generator synchronization is aborted if generator synchronization fails to occur within a timeframe"
established by the user.

BESTCOMSPIus generator synchronization settings are illustrated in Figure 10.

Synchronizer

Synchronizer
V| Enabled Fgen = Fbus Sync Activation Delay (s)

Sync Type Enable 0.1
Phase Lock Loop Disable Sync Fail Activation Delay (s)

Slip Frequency (Hz) Vgen > Vbus 50
0.30 Enable

@ Disable |I|
Angle Compensation ()

0.0

Gen to Bus FT Match Level (%)

100.0

Min Slip Contral Limit (H:
0.00

2
fah

[°]

t

=
2]
LA

Max Slip Control Limi
0.30

Valtage Window (32)
20

=] [=]

@
=

Ereaker Closing Ang
100

[7]

Figure 10. Generator Synchronizer Settings

" Sync Type: Select Anticipatory or Phase Lock Loop.

® Slip Frequency: Adjustable from 0.1 to 0.5 Hz in 0.05 Hz increments.

 Min Slip Control Limit: Adjustable from 0.1 to 2.0 Hz in 0.1 Hz increments.

® Max Slip Control Limit: Adjustable from 0.1 to 2.0 Hz in 0.1 Hz increments.
£ Fgen>Fbus: Select Enable or Disable.

F Breaker Closing Angle: Adjustable from 3 to 20° in 0.5° increments.

¢ Sync Activation Delay: Adjustable from 0.1 to 0.8 s in 0.1 s increments.

" Voltage Window: Adjustable from 2 to 15% in 0.5% increments.
'Vgen>Vbus: Select Enable or Disable.

’ Gen to Bus PT Match Level: Adjustable from 0 to 700% in 0.1% increments.

Synchronizer DECS-250N
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“ Angle Compensation (°): Adjustable from 0.0 to 359.9° in 0.1° increments.
" Sync Fail Activation Delay: Adjustable from 0.1 to 0.8 s in 0.1 s increments.

Voltage Matching

BESTCOMSPIus® Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Voltage
Matching

HMI Navigation Path: Settings, Sync/Voltage Matching, Voltage Matching

When enabled”, voltage matching is active in AVR control mode and automatically adjusts the AVR mode
setpoint to match the sensed bus voltage. Voltage matching is based on two parameters: band and
matching level.

The voltage matching band® defines the window in which the generator voltage must be for voltage
matching to occur.

The generator to bus PT matching level® defines the percentage of the sensed bus voltage to which the
generator sensed voltage will be adjusted.

Voltage matching settings are illustrated in Figure 11.

Voltage Matching

“oltage Matching

[l Enabled

Band (%]

05
Gen ta Bus PT Match Level (%]
1000

VAV V Vi VAV NV Vi VAV N VAV VA VA VAV VN

Figure 11. Voltage Matching Settings

* Voltage Matching: Select Enabled to enable function.
® Band: Adjustable from 0 to 20% in 0.1% increments.
© Gen to Bus PT Match Level: Adjustable from 0 to 700% in 0.1% increments.

Breaker Hardware Configuration

BESTCOMSPIlus Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Breaker
Hardware

HMI Navigation Path: Settings, Sync/Voltage Matching, Breaker Hardware

The DECS-250N can control and monitor a generator breaker. Breaker hardware settings are illustrated
in Figure 12.

Breaker Failure

When a close command is issued to the breaker, the DECS-250N monitors the breaker status and
annunciates a breaker failure if the breaker does not close within the time defined by the breaker close
wait delay”. Typically, the wait delay is set to be longer than the actual breaker closing time.

Generator Breaker

The DECS-250N must be configured® with the generator breaker characteristics before the breaker can
be controlled by the DECS-250N. Breakers controlled by pulse or continuous control inputs® are
supported. During anticipatory-mode synchronization, if the generator breaker is serving to tie the
generator to the bus, the DECS-250N uses the breaker closing time® to calculate the optimum time to
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close the breaker. For a pulse-controlled generator breaker, the breaker open® and close’ pulse times are
used by the DECS-250N when issuing open and close commands to the breaker. When setting the pulse
times, the open and close times should be set at or longer than the breaker closing time setting.

If desired, breaker closure is possible during a dead bus condition® and/or dead generator condition".

Caution

Use caution when connecting a “dead” generator to a “dead” bus.
Undesired system damage can occur if the bus becomes energized
while a “dead” generator is connected to it.

Breaker Hardware

Gen Breaker
Breaker Cloze Wait Time (2]

02

Generator Breaker Hardware

Gen Breaker Open Pulze Time [z]

@ Configured Cloze Pulse Time [2]
Contact Typs Breaker Closing Time (ms)
O Pulse 100 EI
() Continuous

Dead Gen Close Enable
(®) Dizabled
() Enabled

Dead Bus Close Enahle

(%) Dizabled
() Enabled

(=]

VAV VeV VAV V VA VA V2 VA VA VA VA VA VA VA VAN

Figure 12. Breaker Hardware Configuration Settings

* Breaker Close Wait Time: Adjustable from 0.1 to 600 s in 0.1 s increments.

® Gen Breaker: Select Configured or NOT Configured.

¢ Contact Type: Select Pulse or Continuous.

® Breaker Closing Time: Adjustable from 0 to 800 ms in 5 ms increments.

£ Open Pulse Time: Adjustable from 0.01 to 5 s in 0.01 s increments. Setting is available only when
Contact Type is Pulse.

F Close Pulse Time: Adjustable from 0.01 to 5 s in 0.01 s increments. Setting is available only when
Contact Type is Pulse.

¢ Dead Bus Close: Select Disabled or Enabled.

" Dean Gen Close Enable: Select Disabled or Enabled.

Generator and Bus Condition Detection

BESTCOMSPIus® Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Bus Condition
Detection

HMI Navigation Path: Settings, Sync/Voltage Matching, Bus Condition Detection

The DECS-250N monitors the voltage and frequency of the generator and bus for determining when a
breaker closure is appropriate. Generator and bus condition detection settings are illustrated in Figure 13.
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Generator Condition

A dead generator is recognized by the DECS-250N when the generator voltage decreases below the
dead generator threshold” for the duration of the dead generator activation delay®.

A failed generator is recognized when the generator voltage or frequency does not meet the established
generator stability criteria for the duration of the failed generator activation delay®. Generator stability
parameters are described in Generator Stability.

Generator Stability

Before initiating a breaker closure (tying the generator to a stable or dead bus), the generator voltage
must be stable. Several settings are used to determine generator stability. These settings include pickup
and dropout levels for overvoltage®, undervoltage®, overfrequency’, and under-frequency®. Recognition of
generator stability is further controlled by a generator stability activation delay"”. Breaker closure is not
considered if the voltage conditions are not within the stability pickup and dropout settings for the duration
of the stability activation delay.

Bus Condition

A dead bus is recognized by the DECS-250N when the bus voltage decreases below the dead bus
threshold' for the duration of the dead bus activation delay’.

A failed bus is recognized when the bus voltage or frequency does not meet the established stability
criteria for the duration of the failed bus activation delay”. Bus stability parameters are described in Bus
Stability.

Bus Stability

Before initiating a breaker closure (tying the generator to a live bus), the bus voltage must be stable.
Several settings are used to determine bus stability. These settings include pickup and dropout levels for
overvoltage", undervoltage", overfrequency", and underfrequency®. Recognition of bus stability is further
controlled by a bus stability activation delay”. Breaker closure is not considered if the voltage conditions
are not within the stability pickup and dropout settings for the duration of the stability activation delay.

DECS-250N Synchronizer

CALL US TODAY REQUEST A QUOTE SHOP ONLINE
1-888-POWER-58 parts@genpowerusa.com www.genpowerusa.com



22

9440500990 Rev B

Bus Condition Detection

Generator Sensing
Generator Condition Settings
Dead Gen Threshold [Primary V]

0

Gen Failed Activation Delay (2]
01

Generatar Stahle
Owervoltage Settings
Pickup [Primary 4]

Dead Gen Activation Delay (3]

01

Drropout [Primary ¥ |E|

Undervoltage Settings
Pickup [Primary ]

Dropout [Primary W)

130 WLL 127 115 WL 17
Crverfrequency Setings Underfrequency Settings

Pickup [Hz] Dropout [Hz) Pickup [Hz] Dropout [Hz)
E2.00 E1.20 58.00 58.20

Gen Stable Activation Delay ()
01

Bus Sensing
Bus Condition Settings

Dead Bus Threshold [Primary %)
30

Bus Failed Activation Delay (2]

01

Bus Stable

Owervoltage Settings
Pickup [Primary ]

Dead Bus Activation Delay [z]

01

Drropout [Primary W)

Undervoltage Settings
Pickup [Primary ]

Dropout [Primary %) E

130 WL-L 127 115 WL-L s
Overfrequency Settings Underfrequency Settings

Pickup [Hz] Dropout [Hz) |E| Pickup [Hz] Dropout [Hz) @
E2.00 E1.80 58.00 58,20

Bus Stable Activation Delay (3]
01

Figure 13. Generator and Bus Condition Detection Settings

* Dead Gen Threshold: Adjustable from 0 to 600,000 Vac in 1 Vac increments.

® Dead Gen Activation Delay: Adjustable from 0.1 to 600 s in 0.1 s increments.

© Gen Failed Activation Delay: Adjustable from 0.1 to 600 s in 0.1 s increments.

® Generator Stability Overvoltage Pickup and Dropout: Adjustable from 10 to 600,000 Vac in 1 Vac
increments.

£ Generator Stability Undervoltage Pickup and Dropout: Adjustable from 10 to 600,000 Vac in 1 Vac
increments.

F Generator Stability Overfrequency Pickup and Dropout: Adjustable from 46 to 64 Hz in 0.05 Hz
increments.

¢ Generator Stability Underfrequency Pickup and Dropout: Adjustable from 46 to 64 Hz in 0.05 Hz
increments.

" Generator Stability Activation Delay: Adjustable from 0.1 to 600 s in 0.1 s increments.
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' Dead Bus Threshold: Adjustable from 0 to 600,000 Vac in 1 Vac increments.

’ Dead Bus Activation Delay: Adjustable from 0.1 to 600 s in 0.1 s increments.

“ Bus Failed Activation Delay: Adjustable from 0.1 to 600 s in 0.1 s increments.

* Bus Stability Overvoltage Pickup and Dropout: Adjustable from 10 to 600,000 Vac in 1 Vac increments.
" Bus Stability Undervoltage Pickup and Dropout: Adjustable from 10 to 600,000 Vac in 1 Vac increments.
" Bus Stability Overfrequency Pickup and Dropout: Adjustable from 46 to 64 Hz in 0.05 Hz increments.

° Bus Stability Underfrequency Pickup and Dropout: Adjustable from 46 to 64 Hz in 0.05 Hz increments.

* Bus Stable Activation Delay: Adjustable from 0.1 to 600 s in 0.1 s increments.

Generator Governor Control

BESTCOMSPIlus Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Governor Bias
Control Settings

HMI Navigation Path: Settings, Sync/Voltage Matching, Governor Bias Control Settings

During synchronization, the DECS-250N adjusts the generator voltage and frequency by issuing speed
correction signals to the speed governor. Correction signals are issued in the form of DECS-250N output
contact closures. These correction signals may be either continuous or proportional®. When proportional
correction is selected, the correction pulses are of varying widths® and intervals®. Initially, long pulses are
issued when the frequency difference between the generator and bus is large. As the correction pulses
take effect and the frequency difference becomes smaller, the correction pulse widths are proportionally
decreased.

Governor bias control settings are illustrated in Figure 14.

Governor Bias Control Settings

Biaz Control Contact Type
Propotional Pulze %

Correction Pulse 'Width [z]

w

Correction Pulse Interval [z)

[
VAV VA VA VAVEAVEAVAVEAVEAVEVAVEVAVEAVAVEVEAN

Figure 14. Generator Governor Control Settings

* Bias Control Contact Type: Select Continuous Pulse or Proportional Pulse.
® Correction Pulse Width: Adjustable from 0 to 99.9 s in 0.1 s increments.
¢ Correction Pulse Interval: Adjustable from 0 to 99.9 s in 0.1 s increments.
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Regulation

The DECS-250N precisely regulates the level of supplied excitation power in each of the five available
regulation modes. Stable regulation is enhanced by the automatic tracking of the active-mode setpoint by
the inactive regulation modes. Pre-position setpoints within each regulation mode enable the DECS-250N
to be configured for multiple system and application needs.

BESTCOMSPIus® Navigation Path: Settings Explorer, Operating Settings, AVR/FCR/FVR and VAR/PF
HMI Navigation Path: Settings, Operating Settings, AVR/FCR/FVR and VAR/PF

Regulation Modes

The DECS-250N provides five regulation modes: Automatic Voltage Regulation (AVR), Field Current
Regulation (FCR), Field Voltage Regulation (FVR), var, and Power Factor (PF).

AVR

When operating in AVR (Automatic Voltage Regulation) mode, the DECS-250N regulates the excitation
level in order to maintain the generator terminal voltage setpoint” despite changes in load and operating
conditions. AVR setpoint (or operating point) adjustment is made through:

e Application of contacts at DECS-250N contact inputs configured for raising and lowering the

active setpoint

e Application of an analog control signal at the DECS-250N Aukxiliary Control input.

e The BESTCOMSPIus Control Panel screen (available in the BESTCOMSPIus Metering Explorer)

e Araise or lower command transmitted through the DECS-250N Modbus port

The range of adjustment is defined by Minimum® and Maximum® settings that are expressed as a
percentage of the rated generator voltage. The length of time required to adjust the AVR setpoint from
one limit to the other is controlled by a Traverse Rate setting®. These settings are illustrated in Figure 15.

FCR

When operating in FCR (Field Current Regulation) mode, the DECS-250N regulates the level of current it
supplies to the field based on the FCR setpoint®. The setting range of the FCR setpoint depends on the
field rated data and other associated settings. FCR setpoint adjustment is made through:

e Application of contacts at DECS-250N contact inputs configured for raising and lowering the

active setpoint

e Application of an analog control signal at the DECS-250N Auxiliary Control input

e The BESTCOMSPIus® Control Panel screen (available in the BESTCOMSPIlus Metering Explorer)

e Araise or lower command transmitted through the DECS-250N Modbus port

The range of adjustment is defined by Minimum"™ and Maximum?® settings that are expressed as a
percentage of the rated field current. The length of time required to adjust the FCR setpoint from one limit
to the other is controlled by a Traverse Rate setting". These settings are illustrated in Figure 15.

FVR

FVR (Field Voltage Regulation) mode enables generator modeling and validation testing in accordance
with WECC testing requirements. FVR mode can also be used to smooth the transfer from the active
DECS-250N to a secondary DECS.

When operating in FVR mode, the DECS-250N regulates the level of field voltage it supplies to the field
based on the FVR setpoint'. The setting range of the FVR setpoint depends on the field rated data and
other associated settings. FVR setpoint adjustment is made through:

e Application of contacts at DECS-250N contact inputs configured for raising and lowering the

active setpoint

e Application of an analog control signal at the DECS-250N Auxiliary Control input

e The BESTCOMSPIus Control Panel screen (available in the BESTCOMSPIus Metering Explorer)

e Araise or lower command transmitted through the DECS-250N Modbus port

DECS-250N Regulation
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The range of adjustment is defined by Minimum’ and Maximum® settings that are expressed as a
percentage of the rated field voltage. The length of time required to adjust the FVR setpoint from one limit
to the other is controlled by a Traverse Rate" setting. These settings are illustrated in Figure 15.

AVR/FCR/FVR Setpoinis

Automatic Voltage Regulator (AVR)
Setpoint (Primary V)

Field Current Regulator (FCR)
Setpoint (Primary A)

Field Voltage Regulator (FVR)
Setpoint (Primary V)

[120.00 0.10 10.00

Min (% of rated) Min (% of rated) Min (% of rated)
70.0 0.0 0.0

Max (% of rated) Maox (% of rated) Maz (% of rated)

-n

120.0

-nn

120.0 150.0

ud

Traverse Rate (s) Traverse Rate (s) Traverse Rate (s)

(=] [o] [=] [>]
] = = [

20 20 20

Figure 15. AVR, FCR, and FVR Regulation Settings

* AVR Setpoint: Range of adjustment is based on the rated generator voltage and limited by the AVR Min
(B) and Max (C) settings.

® Min (% of rated): Adjustable from 70 to 120% in 0.1% increments.

€ Max (% of rated): Adjustable from 71 to 120% in 0.1% increments.

® Traverse Rate (s): Adjustable from 10 to 200 seconds in 1 second increments.

® FCR Setpoint: Range of adjustment is based on the rated field current and limited by the FCR Min (F)
and Max (G) settings.

F Min (% of rated): Adjustable from 0 to 120% in 0.1% increments.

¢ Max (% of rated): Adjustable from 0 to 120% in 0.1% increments.

" Traverse Rate (s): Adjustable from 10 to 200 seconds in 1 second increments.

' FVR Setpoint: Range of adjustment is based on the rated field voltage and limited by the FCR Min (J)
and Max (K) settings.

’ Min (% of rated): Adjustable from 0 to 150% in 0.1% increments.

“ Max (% of rated): Adjustable from 0 to 150% in 0.1% increments.

" Traverse Rate: Adjustable from 10 to 200 seconds in 1 second increments.

Var

When operating in var mode, the DECS-250N regulates the reactive power (var) output of the generator
based on the var setpoint®. The setting range of the var setpoint depends on the generator ratings and
other associated settings. Var setpoint adjustment is made through:

Application of contacts at DECS-250N contact inputs configured for raising and lowering the
active setpoint

Application of an analog control signal at the DECS-250N Auxiliary Control input

The BESTCOMSPIus® Control Panel screen (available in the BESTCOMSPIlus Metering Explorer)
A raise or lower command transmitted through the DECS-250N Modbus port

The range of adjustment is defined by Minimum® and Maximum® settings that are expressed as a
percentage of the generator rated kVA output. The length of time required to adjust the Var setpoint from
one limit to the other is controlled by a Traverse Rate setting®. A Fine Voltage Adjustment Band setting®
defines the upper and lower boundaries of voltage correction when operating in var or power factor
regulation modes. Var mode settings are illustrated in Figure 16.

Power Factor

When operating in Power Factor (PF) mode, the DECS-250N controls the var output of the generator to
maintain the Power Factor setpoint™ as the kW load on the generator varies. The setting range of the PF
setpoint is determined by the PF — Leading® and PF — Lagging" settings. The length of time required to
adjust the PF setpoint from one limit to the other is controlled by a Traverse Rate setting'. A Fine Voltage
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Adjustment Band setting® defines the upper and lower boundaries of voltage correction when the
DECS-250N is operating in Var or Power Factor regulation modes. PF Active Power Level’ establishes
the level of generator output power (kW) where the DECS-250 switches to/from Droop
Compensation/Power Factor mode. If the level of power decreases below the setting, the DECS-250
switches from Power Factor mode to Droop Compensation mode. Conversely, as the level of power
increases above the setting, the DECS-250 switches from Droop Compensation mode to Power Factor
mode. A setting of O to 30% may be entered in 0.1% increments.

Power Factor mode settings are illustrated in Figure 16.

var/PF Setpoints

Fine Voltage Adjustment Band Reactive Power Control (var) Power Factor Control (PF)

Fine Voltage Adjustment Band Setpoint (Primary kvar) Setpoint

20,00 0.00 1.000
Min (%) PF - Leading

PF Active Power Level ,7
0.0 -0.800

PF Active Power Level

’D.Di ! Maoc (%) PF - Lagging

. 100.0 0.800
Traverse Rate Traverse Rate
= o P [
Pre-position 1 Pre-position 1
Ti r)

Figure 16. Var and Power Factor Regulation Settings

" Setpoint: Range of adjustment is based on the generator ratings and limited by the Var Minimum (B) and
Var Maximum (C) settings.

® Min (% of rated): Adjustable from —100 to 100% in 0.1% increments.

¢ Max (% of rated): Adjustable from 0 to 100% in 0.1% increments.

® Traverse Rate (s): Adjustable from 10 to 200 seconds in 1 second increments.

£ Fine Voltage Adjustment Band: Adjustable from 0 to 30% in 0.01% increments.

F PF Setpoint: Range of adjustment is determined by the PF Min (B) and Max (C) settings.
¢ PF — Leading: Adjustable from —1 to —0.5 in 0.005 increments.

" PF — Lagging: Adjustable from 0.5 to 1 in 0.005 increments.

' Traverse Rate (s): Adjustable from 10 to 200 seconds in 1 second increments.

’ PF Active Power Level: Adjustable from 0 to 30% in 0.1% increments.

Pre-Position Setpoints

Each regulation mode has three pre-position setpoints which allow the DECS-250N to be configured for
multiple system and application needs. Each pre-position setpoint can be assigned to a programmable
contact input. When the appropriate contact input is closed, the setpoint is driven to the corresponding
pre-position value. Each pre-position function has two settings: Setpoint and Mode. The setting range of
each pre-position setpoint” is identical to that of the corresponding control mode setpoint. The Mode®
setting determines whether or not the DECS-250N will respond to further setpoint change commands
while the pre-position command is being asserted. If the pre-position mode is Release, setpoint change
commands are accepted to raise and lower the setpoint while the pre-position command is being
asserted. Additionally, if the inactive pre-position mode is Release and internal tracking is enabled, the
pre-position value will respond to the tracking function. If the pre-position mode is Maintain, further
setpoint change commands are ignored while the appropriate contact input is closed. Additionally, if the
inactive pre-position mode is Maintain and internal tracking is enabled, the inactive mode will maintain the
inactive setpoint at the pre-position value and override the tracking function. A portion of the pre-position
setpoints for var and PF modes are illustrated in Figure 17. (Pre-Position Setpoints for AVR, FCR, and
FVR modes are similar and not shown here.)
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e-positidn 1 Prefosition
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Figure 17. Pre-Position Setpoints

* Setpoint: Range of adjustment is based on the generator ratings and limited by the Var Minimum and
Var Maximum settings.
® Mode: Select Release or Maintain

Transient Boost

The transient excitation boosting function improves response to successive faults by providing increased
excitation support. When a simultaneous line current increase and line voltage decrease occurs, the
DECS-250N compensates by elevating the voltage setpoint above the nominal setpoint. When the line
voltage recovers, the voltage setpoint is restored to the nominal value.

Fault detection is controlled by a voltage threshold” setting, a current threshold® setting, and a duration®
setting. Fault voltage threshold is expressed as a percentage of the AVR setpoint and fault current
threshold is expressed as a percentage of the rated field current. The duration setting determines how
long a fault condition is tolerated before the setpoint is adjusted.

Setpoint adjustment is controlled by a voltage setpoint boosting level®, a clearing voltage threshold®, and
a clearing voltage delay”. The setpoint boosting level is expressed as a percentage above the AVR
setpoint. Transient boost is disabled once the line voltage recovers above the clearing voltage threshold.
The clearing voltage threshold is expressed as a percentage below the AVR setpoint. The clearing
voltage delay determines how long the line voltage must exceed the clearing voltage threshold before
setpoint adjustment is terminated.

Transient Boost

Discontinuous Transient Excitation Boosting

| Enable

Fault Voltage Threshold (32) Voltage Setpoint Boosting Level (%)
800 200 @

Fault Current Thresheld (%) Clearing Voltage Threshold (%)
1200 100

Minimum Fault Duration (ms) Clearing Voltage Delay (ms)

Figure 18. Transient Boost Settings

" Fault Voltage Threshold (%): Adjustable from 0.0 to 100.0%, in 0.1% increments.

® Fault Current Threshold (%): Adjustable from 0.0 to 400.0%, in 0.1% increments.

¢ Minimum Fault Duration (ms): Adjustable from 0 to 1,000 ms, in 1 ms increments.

® Voltage Setpoint Boosting Level (%): Adjustable from 0.0 to 100.0%, in 0.1% increments.
£ Clearing Voltage Threshold (%): Adjustable from 0.0 to 50.0%, in 0.1% increments.

F Clearing Voltage Delay (ms): Adjustable from 0 to 1,000 ms, in increments of 1 ms.

Operation with Paralleled Generators

BESTCOMSPIus® Navigation Path: Settings Explorer, Operating Settings, Parallel/LineDrop
Compensation

HMI Navigation Path: Settings, Operating Settings, Parallel/LineDrop Compensation
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The DECS-250N can be used to control the excitation level of two or more generators operating in
parallel so that the generators share the reactive load. The DECS-250N can employ either droop
compensation or cross-current compensation (reactive differential) schemes for reactive load sharing. A
separate load sharing function enables each machine to share the load proportionally without incurring a
voltage and frequency droop.

Paralleled generator settings are illustrated in Figure 19 and described in the following paragraphs.

Reactive Droop Compensation

Droop compensation serves as a method of controlling reactive current when the generator is connected
in parallel with another energy source. When droop compensation is enabled”, the generator voltage is
adjusted in proportion to the measured generator reactive power. The reactive droop compensation
setting® is expressed as a percentage of the generator rated terminal voltage.

Note

For droop compensation to operate, the PARALLEL_EN_LM logic
block must be set true in BESTIlogicPlus programmable logic.

Cross-Current Compensation

Cross-current compensation (reactive differential) mode serves as a method of connecting multiple
generators in parallel to share reactive load. When reactive load is shared properly, no current is fed into
the DECS-250N cross-current compensation input. Improper sharing of reactive load causes a differential
current to be fed into the cross-current compensation input. When cross-current compensation is
enabled®, this input causes the DECS-250N to respond with the proper level of regulation. The response
of the DECS-250N is controlled by the cross-current compensation gain setting” which is expressed as a
percentage of the system nominal CT setting.

Application information about cross-current compensation is available in the Voltage and Current Sensing
section of this manual.

Network Load Sharing

In a multiple-generator application, the load sharing function ensures equal generator reactive-power
sharing. It operates in a similar manner to cross-current compensation but without the external hardware
requirements and distance limitations. Instead of sharing load based on the CT ratio, load is shared on a
per-unit basis calculated from the generator rated data. Sharing of load information between DECS-250N
controllers is accomplished through the Ethernet port of each DECS-250N communicating over a peer-to-
peer network dedicated for the load sharing function. Each DECS-250N measures the reactive current of
its associated generator and broadcasts its measurement to all other DECS-250N controllers on the
network. Each DECS-250N compares its level of reactive current to the sum of all measured currents and
adjusts its excitation level accordingly.

Network load sharing implements a fading droop function based on the droop setting, washout filter gain,
and washout filter time constant. During transients, load sharing will droop according to the droop
percentage and washout filter gain settings. The droop characteristic will fade with a time constant
according to the washout filter time constant.

A Load Share ID setting identifies the DECS-250N as a load sharing unit in the network. Checking a Load
Sharing Unit number box allows any DECS-250N load sharing units on the network with that Load Share

ID number to share load with the currently connected DECS-250N. It is not necessary for the Load Share
ID to be unique for each unit. This allows for load sharing units to be grouped.

Load sharing settings consist of an Enable checkbox® and Droop®, Gain®, Washout Filter Time Constant”,
Washout Filter Gain' and Load Share 1D’ settings.

Line Drop Compensation

When enabled”, line drop compensation can be used to maintain voltage at a load located at a distance
from the generator. The DECS-250N achieves this by measuring the line current and calculating the
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voltage for a specific point on the line. Line drop compensation is applied to both the real and reactive
portion of the generator line current. It is expressed as a percentage of the generator terminal voltage".

Refer to Figure 19 for an illustration of the Line drop compensation settings.

Parallel/Line Drop Compensaiion

Droop Compensation
[~ Enable

Reactive Droop Compensation (% of rated)

Line Drop Compensation
[~ Enable

Line Drop Compensation (% of rated)

Cross Current Compensation

[~ Enable

Cross Current Compensation Gain (% of rated)

MNetwork Load Share

[ Enable

Droop (%)

00 W Load Sharing Unit 1 V¥ Load Sharing Unit 9

Gain ¥ Losd Sharing Unit2 ¥ Load Sharing Unit 10

0.00 ¥ Load Sharing Unit 3 IV Load Sharing Unit 11

\Washout Filter Time Constant W Load Sharing Unit4 [ Load Sharing Unit 12

1o ¥ Load Sharing Unit 5 ¥ Load Sharing Unit 13

’7‘;‘.’;:“’“ Filter Gain D ¥ Losd Sharing Unit6 W Load Sharing Unit 14
¥ Load Sharing Unit 7 IV Load Sharing Unit 15

Load Share ID

,17 [+ Load Sharing Unit 8 ¥ Load Sharing Unit 16

Figure 19. Paralleled Generators and Line Drop Compensation Settings

* Droop Compensation Enable: Place a check in the checkbox to enable droop compensation.
® Reactive Droop Compensation: Adjustable from 0 to +30% in 0.1% increments.

© Cross-Current Compensation Enable: Place a check in the checkbox to enable cross-current
compensation.

® Cross-Current Compensation Gain: Adjustable from —30 to +30% in 0.1% increments.

£ Load Share Enable: Place a check in the checkbox to enable load sharing.

F Load Share Droop: Adjustable from 0 to 30% in 0.1% increments.

¢ Load Share Gain: Adjustable from 0 to 1,000 in increments of 0.01.

" Load Share Washout Filter Time Constant: Adjustable from 0 to 1 in increments of 0.01.

' Load Share Washout Filter Gain: Adjustable from 0 to 1,000 in increments of 0.01.

’ Load Share ID: Adjustable from 1 to 16 in increments of 1.

“Line Drop Compensation Enable: Place a check in the checkbox to enable line drop compensation.

* Line Drop Compensation: Adjustable from 0 to 30% in increments of 0.1%.

Autotracking

BESTCOMSPIus® Navigation Path: Settings Explorer, Operating Settings, Autotracking
HMI Navigation Path: Settings, Operating Settings, Autotracking.

Internal regulation mode setpoint tracking and external setpoint tracking are standard features on the

DECS-250N. Autotracking settings are illustrated in Figure 20.
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Internal Setpoint Tracking

In applications using a single DECS-250N, internal tracking can be enabled” so that the inactive
regulation modes track the active regulation mode.

The following examples demonstrate the advantages of internal tracking:

e |If the excitation system is operating online with internal tracking enabled, a loss of sensing condition
could trigger a transfer to FCR mode. Autotracking minimizes the impact that a loss of sensing
condition has on the exciter’s ability to maintain the proper excitation level.

e  While performing routine testing of the DECS-250N in backup mode, the internal tracking feature
allows a transfer to an inactive mode that will result in no disturbance to the system.

Two parameters control the behavior of internal tracking. A delay setting® determines the time delay
between large system disturbance and the start of setpoint tracking. A traverse rate setting® configures
the length of time for the inactive mode setpoints to traverse the full setting range of the active mode
setpoint.

External Setpoint Tracking

For critical applications, a second DECS-250N can provide backup excitation control. The DECS-250N
allows for excitation redundancy by providing external tracking and transfer provisions between
DECS-250N controllers. The secondary DECS-250N can be configured to track the primary DECS-250N
setpoint. Proper redundant excitation system design allows for removal of the failed system.

NOTE

Periodic testing of the backup system must be performed to ensure
that it is operational and can be placed in service without warning.

Like internal tracking, external setpoint tracking uses enable/disable®, delay®, and traverse rate” settings.

Auto Tracking

Internal Tracking External Tracking (Secondary DECS)
Internal Tracking Enabled Estemal Tracking Enabled |E|

Delay 2] Delay [2)
01 01
Traverse Rate (3] Traverse Rate (3]

200 200

Figure 20. Autotracking Settings

* Internal Tracking Enabled: Place a check in the checkbox to enable internal tracking.

® Internal Tracking Delay: Adjustable from 0 to 8 seconds in 0.1 second increments.

¢ Internal Tracking Traverse Rate: Adjustable from 1 to 80 seconds in 0.1 second increments.
® External Tracking Enabled: Place a check in the checkbox to enable external tracking.

£ External Tracking Delay: Adjustable from 0 to 8 seconds in 0.1 second increments.

F External Tracking Traverse Rate: Adjustable from 1 to 80 seconds in 0.1 second increments.

DECS-250N Regulation
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When the Auto Save setting is enabled, the DECS-250N automatically saves the active setpoint in one-
minute intervals. Otherwise, the setpoint which was last sent to the DECS-250N is retained. Figure 21
illustrates the Setpoint Configure screen.

Setpoint Configure

Setpoint Configuration

Auto Save

Disabled -
Figure 21. Setpoint Configure Setting
Regulation DECS-250N
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Auxiliary Control

BESTCOMSPIus® Navigation Path: Settings Explorer, Operating Settings, Auxiliary Inputs

HMI Navigation Path: Settings, Operating Settings, Auxiliary Inputs

The DECS-250N accepts an external analog control signal for auxiliary control of the regulation setpoint.
Aucxiliary setpoint control is possible in all regulation modes: AVR, PF, Var, FCR, and FVR. The control

signal can also be used for limiter scaling or power system stabilizer control. Auxiliary control settings are
illustrated in Figure 22.

Auxiliary Control Input Type”®

Either a voltage or current control signal may be used for auxiliary control. Terminals I+ and |- accept a 4
to 20 mAdc signal. Terminals V+ and V- accept a —10 to +10 Vdc signal. An adjacent terminal labeled
GND provides the connection for a recommended cable shield. The input type is selected in
BESTCOMSPIus.

Auxiliary Control Input Function®

The analog control input can be used for auxiliary control of the regulation setpoint, as a power system
stabilizer test input, or for limiter scaling.

PSS Test Input

The auxiliary control input can be used for control of the optional power system stabilizer function during
testing and validation. More information is provided in the Power System Stabilizer section of this manual.

Limiter Scaling

When the auxiliary control input is configured for limiter scaling, the stator current limiter (SCL) and
overexcitation limiter (OEL) low-level values can be automatically adjusted. Automatic adjustment of the
SCL and OEL is based on six parameters: signal and scale for three points. The signal value for each
point represents the accessory input voltage. The scale value defines the limiter low level as a percentage
of rated field current for the OEL and rated stator current for the SCL. For accessory input voltages
between two of the three defined points, the low-level limiter setting is linearly adjusted between the two
scale values. Limiter settings and limiter scaling are discussed in detail in the Limiters section of this
manual.

Setpoint Limits
Minimum and maximum setpoint limits are observed when the With Limit box is checked.

Auxiliary Control Gains

When a current input type is selected, the input current is converted internally by the DECS-250N into a
voltage signal in the range of —10 to +10 Vdc. The DECS-250N uses the following equation when
converting the applied current into a voltage.

2
Vaux = (Iaux — 0.004) X (

0.016) - 100

Equation 2. Input Current to Voltage Signal Conversion
Where: Vaux is the calculated voltage signal and laux is the applied current in amperes.

For setpoint control, Vaux is multiplied by the appropriate regulation mode auxiliary gain setting.

DECS-250N Auxiliary Control
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In AVR mode, the auxiliary control signal is multiplied by the AVR gain setting®. The result defines the
setpoint change as a percentage of the rated generator voltage. For example, applying +10 Vdc with an
AVR gain of 1.0 raises the AVR setpoint 10% of rated generator voltage. This example also applies to the
following modes.

In FCR mode, the auxiliary control signal is multiplied by the FCR gain setting®. The resulting value
relates to a percentage of the rated field current.

In FVR mode, the auxiliary control signal is multiplied by the FVR gain setting®. The resulting value relates
to a percentage of the rated field voltage.

In Var mode, the auxiliary control signal is multiplied by the Var gain setting”. The resulting value relates
to a percentage of the rated apparent power (kVA).

In Power Factor mode, the auxiliary control signal is multiplied by the PF gain setting® to define the PF
setpoint change.

If the auxiliary input is unused, all auxiliary control gains should be set to zero.

Summing Type"

The auxiliary control signal can be configured to control the inner or outer regulation control loop.
Selecting the inner loop limits auxiliary control to AVR, FCR, and FVR modes. Selecting the outer loop
limits auxiliary control to PF and Var modes.

Auxiliary Input
Input Type Auxliary Gain Settings
Input Type AVR (Mode) Gain
S 100
FCR (Mode) Gain
Input Function 100 |E|
Input Function ]
DECS Input 2 FWR (Made) Gain
1.00 E
[ With Limit .
VAR (Mode) Gain
Summing Type 1.00
Summing Typs PF (Mode) Gain

Inner Loop v 1.00

Figure 22. Auxiliary Input Settings

" Input Type: Select Voltage or Current.

® Input Function: Select DECS Input, Limiter Scaling, or PSS Test Input.
¢ AVR (Mode) Gain: Adjustable from —99 to +99 in 0.01 increments.

® FCR (Mode) Gain: Adjustable from —99 to +99 in 0.01 increments.

® FVR (Mode) Gain: Adjustable from —99 to +99 in 0.01 increments.

F Var (Mode) Gain: Adjustable from —99 to +99 in 0.01 increments.

¢ PF (Mode) Gain: Adjustable from —99 to +99 in 0.01 increments.

" Summing Type: Select Inner Loop or Outer Loop.

Auxiliary Control DECS-250N
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Contact Inputs and Outputs

Sixteen isolated, contact sensing inputs are available for initiating DECS-250N actions. Twelve sets of
output contacts provide annunciation and control.

Contact Inputs

BESTCOMSPIus® Navigation Path: Settings Explorer, Programmable Inputs, Contact Inputs
HMI Navigation Path: Not available through HMI.

Sixteen contact inputs are provided for initiating DECS-250N actions. Two of the contact inputs are fixed-
function inputs: Start and Stop. The remaining 14 contact inputs are programmable. An additional 10
contact inputs are available with the optional Contact Expansion Module (CEM-2020). Contact Basler
Electric for ordering information.

All contact inputs are compatible with dry relay/switch contacts or open-collector outputs from a PLC.
Each contact input has an isolated interrogation voltage and current of 12 Vdc at 4 mAdc. Appropriate
switches/contacts should be selected for operation with this signal level.

NOTE

The length of wiring connected to each contact input terminal must not
exceed 150 feet (45.7 meters). Longer wiring lengths may allow
induced electrical noise to interfere with the recognition of contact
inputs.

Start and Stop Inputs

The Start and Stop inputs accept a momentary contact closure that enables (Start) and disables (Stop)
the DECS-250N. If the DECS-250N receives Start and Stop contact inputs simultaneously, the Stop input
takes priority. Start contact input connections are made at terminals START and COM A. Stop contact
input connections are made at terminals STOP and COM A.

Programmable Inputs

The 14 programmable inputs can be connected to monitor the status of excitation system contacts and
switches. Then, using BESTlogic™Plus programmable logic, these inputs can be used as part of a user-
configured logic scheme to control and annunciate a variety of system conditions and contingencies.
Information about using the programmable inputs in a logic scheme is provided in BESTlogicPlus
Programmable Logic.

To make the programmable contact inputs easier to identify, you can assign a custom name” that relates
to the inputs/functions of your system. Figure 23 shows a portion of the BESTCOMSPIlus Contact Inputs
screen where each of the 14 inputs can be assigned a custom name.

DECS-250N Contact Inputs and Outputs
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Contact Inputs >
Input #1 Input #2 Input #3

Label Text Label Text Label Text

INPLUIT 1 INFUT 2 INFUT 2

Input #5 Input #6 Input #7

Label Text Label Text Label Text

INPUT & INPUT & INPUT 7

Input #9 Input #10 Input #11 >
Label Text Label Text Label Text

INPUT & INFUT 10 INFUT 11

Figure 23. Contact Input Label Text

" Label Text: Enter a string of up to 64 alphanumeric characters.
See Terminals and Connectors for an illustration of the programmable input terminals.

Contact Outputs

BESTCOMSPIus® Navigation Path: Settings Explorer, Programmable Outputs, Contact Outputs
HMI Navigation Path: Not available through HMI.

DECS-250N contact outputs consist of a dedicated watchdog output and 11 programmable outputs. An
additional 18 contact outputs are available with the optional Contact Expansion Module (CEM-2020H).
The optional CEM-2020 provides an additional 24 contact outputs. Contact Basler Electric for ordering
information.

Watchdog Output

This SPDT (Form C) output changes state during the following conditions:

e Control power is lost
e Normal firmware execution ceases
e Transfer Watchdog Trip is asserted in BESTlogicPlus.

Watchdog output connections are made at terminals WTCHD1 (normally open), WTCHD (common), and
WTCHD2 (normally closed).

Programmable Outputs

The 11 programmable, normally-open contact outputs can be configured to annunciate DECS-250N
status, active alarms, active protection functions, and active limiter functions. Using BESTlogicPlus
programmable logic, these outputs can be used as part of a user-configured logic scheme to control and
annunciate a variety of system conditions and contingencies. Information about using the programmable
outputs in a logic scheme is provided in BESTlogicPlus Programmable Logic.

To make the programmable contact outputs easier to identify, you can assign a custom name” that
relates to the functions of your system. Figure 24 shows the BESTCOMSPIlus Contact Outputs screen
where each of the 11 outputs can be assigned a custom name.

Contact Inputs and Outputs DECS-250N
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Contact Outputs
Output #1

Label Text

OUTPUT 1|

Qutput #4
Label Text
OUTPUT 4

Qutput #7
Label Text
QUTRUT 7

Output #10
Label Text
QUTPUT 10

Output #2
Label Text
OUTPUT 2

Output #5
Label Text
OUTPUT B

Output #38
Label Text
OUTFUT 2

Output #11
Label Text
QuUTPUT M

Output #3
Label Text
OUTPUT 3

Output #6
Label Text
OUTPUT &

Output #9
Label Text
OUTPUT 3

Figure 24. Contact Output Label Text

" Label Text: Enter a string of up to 64 alphanumeric characters.

See Terminals and Connectors for an illustration of the programmable output terminals. Contact output
electrical ratings are listed in Specifications.
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Contact Inputs and Outputs DECS-250N
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Protection

The DECS-250N offers protection relating to generator voltage, frequency, power, field parameters,
rotating exciter diodes, power input failure, and generator-to-bus synchronism. Configurable protection
elements supplement this protection with additional, user-defined system parameters that have multiple
pickup thresholds per parameter. Most protection functions have two groups of settings labeled Primary
and Secondary. Two setting groups enable independent protection coordination which is selectable in
BESTlogic™Plus.

Voltage Protection

BESTCOMSPIlus® Navigation Path: Settings Explorer, Protection, Voltage
HMI Navigation Path: Settings, Protection, Voltage Protection

Voltage protection includes overexcitation, generator undervoltage, generator overvoltage, and loss of
sensing voltage.

Overexcitation (Volts per Hertz)

Volts per hertz protection is annunciated if the ratio of the per-unit voltage to the per-unit frequency
(volts/hertz) exceeds one of the Volts per Hertz Pickup Level” settings for a definite amount of time®. If the
Volts per Hertz Pickup level is exceeded, timing will continue until the volts per hertz ratio drops below the
dropout ratio (95%). Volts per hertz protection also guards against other potentially damaging system
conditions such as a change in system voltage and reduced frequency conditions that can exceed the
system’s excitation capability.

Several volts per hertz settings enable the DECS-250N to provide flexible generator and generator step-
up transformer overexcitation protection. An inverse square timing characteristic is provided through the
Inverse Time Pickup Setpoint® and Time Dial® settings. These settings enable the DECS-250N to
approximate the heating characteristic of the generator and generator step-up transformer during
overexcitation. A linear reset characteristic is provided through the Reset Dial® setting. Volts per hertz
protection can be enabled and disabled” without altering the pickup and time delay settings.

Two sets of fixed-time, overexcitation pickup settings are available through the Definite Time Pickup #1,
#2 and Definite Time Delay #1, #2 settings.

The following equations represent the trip time and reset time for a constant V/Hz level. Volts per hertz
characteristic curves are illustrated in Figure 25 and Figure 26.

T, = Dr - T, =Dy x E, x100
(V / HZMEASURED _]} FST
v/ HZommaL
Equation 3. Trip Time Equation 4. Reset Time

Where:
T, = time to trip
T, = time to reset
D, = time dial trip
D, = time dial, reset
E, = elapsed time
n = curve exponent (0.5, 1, 2)°
FST=full scale trip time (T,)
E./FST =fraction of total travel toward trip that integration had progressed to. (After a trip, this value
will be equal to 1.)

BESTCOMSPIus overexcitation settings are illustrated in Figure 27.

DECS-250N Protection
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V/Hz Characteristic

1000.0
X
NN
N
Generator Limit
Inverse
, 1000 105%, TD=1.9 =
T \\
5 ~—_
8 e — P Transformer [ imit
) ——
‘E \
(]
E
100
Definite
118%, 6s
D2871-42
02-12-04
1.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
100% 105% 110% 115% 120% 125% 130% 135% 140%
Percent of Nominal V/Hz
Figure 25. V/Hz Characteristic — Time Shown on Vertical Axis
V/Hz Characteristic
140%
135% 1
Transformer Limit
130% -
N
T
> 125% A
©
£
§
120% 1
.Z. ° Generator Limit
o /
s Definite
e 115% 118%, 65
4
110% -
Inverse
105%, TD=1.9
105%
D2871-43
02-12-04
100% ‘ ‘
1.0 10.0 100.0 1000.0
Time in Seconds
Figure 26. V/Hz Characteristic — Time Shown on Horizontal Axis
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Overexcitation (24)
Primary

Made

Enabled -
Curve Exponent
-

Inverse Time Pickup (V/Hz)

0.050

Secondary

Made

Enabled -
Curve Exponent
b

Inverse Time Pickup (ViHz)

0.00 0.00
Time Dial Time Dizal

0.0 @ 0.0 @
Reset Dial Reset Dial

0.0 0.0
Definite Time Pickup 1 (ViHz) Defimte Time Pickup 1 (WiHz)
0.00 0.00
Definite Time Delay 1 (s) Definite Time Delay 1 (s)
0.050 0.050
Definite Time Pickup 2 (ViHz) Definte Time Pickup 2 (ViHz)
0.00 0.00
Definite Time Delay 2 (s) Definite Time Delay 2 (s)

0.050

Figure 27. Overexcitation Protection Settings

* Definite Time Pickup: Adjustable from 0 or 0.5 to 6.00 in increments of 0.01.

® Definite Time Delay: Adjustable from 0.05 to 600 seconds in increments of 0.001 seconds.
¢ Inverse Time Pickup: Adjustable from 0 or 0.5 to 6.00 in increments of 0.01.

® Time Dial: Adjustable from 0.0 to 9.9 in increments of 0.1.

£ Reset Dial: Adjustable from 0.0 to 9.9 in increments of 0.1.

F Mode: Select Enabled or Disabled.

¢ Curve Exponent: Select 0.5, 1, or 2

Generator Undervoltage

An undervoltage pickup condition occurs when the sensed generator terminal voltage decreases below
the pickup setting”. An undervoltage trip condition occurs if the generator voltage remains below the
pickup threshold for the duration of the time delay setting®. Generator undervoltage protection can be
enabled and disabled® without altering the pickup and time delay settings. Undervoltage pickup and trip
elements in BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the
condition. BESTCOMSPIus generator undervoltage settings are illustrated in Figure 28.

Generator Undervoltage

27 Element
Primary Secondary
Mode Mode

Enabled W Enabled “

Pickup (Pnmary V) Pickup (Primary V)

1 0

Time Delay (s)

01

Figure 28. Generator Undervoltage Protection Settings

Time Delay (s)
0.1

[=] [=]

* Generator Undervoltage Pickup (V): Adjustable from 0 to 600,000 Vac in 1 Vac increments.
® Generator Undervoltage Time Delay (s): Adjustable from 0.1 to 60 seconds in 0.1 second increments.
¢ Generator Undervoltage Enable/Disable: Select Enabled or Disabled.

DECS-250N Protection
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Generator Overvoltage

An overvoltage pickup condition occurs when the sensed generator terminal voltage increases above the
pickup setting”®. An overvoltage trip condition occurs if the generator voltage remains above the pickup
threshold for the duration of the time delay setting®. Generator overvoltage protection can be enabled and
disabled® without altering the pickup and time delay settings. Overvoltage pickup and trip elements in
BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the condition.
BESTCOMSPIus® generator overvoltage settings are illustrated in Figure 29.

Generator Overvoliage

59 Element
Primary Secondary
Mode Mode

Enabled Enabled

Fickup (Primary V)

C
Fickup (Primary V)
L :

Time Delay (s) Time Delay (s)

01 0.1

Figure 29. Generator Overvoltage Protection Settings

* Generator Overvoltage Pickup (V): Adjustable from 0 to 600,000 Vac in 1 Vac increments.
® Generator Overvoltage Time Delay (s): Adjustable from 0.1 to 60 seconds in 0.1 second increments.
¢ Generator Overvoltage Enable/Disable: Select Enabled or Disabled.

Loss of Sensing

The generator voltage is monitored for a loss of sensing (LOS) condition. LOS protection settings are
illustrated in Figure 30.

In the DECS-250N, a loss of sensing event is calculated using sequence components. A loss of sensing
event occurs when the positive sequence voltage drops below the balanced” setting percentage of the
AVR setpoint, or when the negative sequence voltage increases above the unbalanced® setting
percentage of the positive sequence voltage. A delay timer® is started when the event occurs, delaying
the alarm by a predetermined time

A LOS condition can be used to initiate a transfer to manual (FCR) control mode®. It also can be
configured in BESTlogicPlus to initiate other actions. Protection can be enabled and disabled® without
altering the individual loss of sensing settings.

LOS protection is automatically disabled when a short circuit exists. A short circuit is detected when the
measured current is greater than twice the rated current for a single-phase CT connection and when the
positive sequence current is greater than twice the rated current for a three-phase CT connection.

Loss of Sensing

LOS Element
Mode

Disabled -
Time Delay (s)

20
Voltage Balanced Level (%)
88
Woltage Unbalanced Level (%)

250

Transfer To Manual

Disabled - @

Figure 30. Loss of Sensing Protection Settings
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* Voltage Balanced Level: Adjustable from 0 to 100% in 0.1% increments.

® Voltage Unbalanced Level: Adjustable from 0 to 100% in 0.1% increments.
° Time Delay: Adjustable from 0 to 30 seconds in 0.1 second increments.

® Transfer to Manual: Select Disabled or Enabled.

® Mode: Select Disabled or Enabled.

Frequency Protection

BESTCOMSPIus® Navigation Path: Settings Explorer, Protection, Frequency
HMI Navigation Path: Settings, Protection, Frequency Protection 81

The frequency of the generator terminal voltage is monitored for overfrequency and under-frequency
conditions.

Overfrequency

An overfrequency condition occurs when the frequency of the generator voltage exceeds the 810 pickup
threshold” for the duration of the 810 time delay setting®. Overfrequency protection can be enabled and
disabled® without altering the pickup and time delay settings. Overfrequency pickup and trip elements in
BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the condition.
BESTCOMSPIus overfrequency settings are illustrated in Figure 31.

Frequency
510 Element
Primary Secondary
Mode Mode
Civer w Qver v
Pickup (Hz) Pickup (Hz)

an

00

Time Delay (s)

01

Figure 31. Overfrequency Protection Settings

Time Delay (s)
0.1

[=] [=]

* Overfrequency (810) Pickup (Hz): Adjustable from 30 to 70 hertz in 0.01 hertz increments.
® Overfrequency (810) Time Delay (s): Adjustable from 0.1 to 300 seconds in 0.1 second increments.
¢ Overfrequency (810) Mode: Select Disabled or Over.

Underfrequency

An underfrequency condition occurs when the frequency of the generator voltage decreases below the
81U pickup threshold” for the duration of the 81U time delay setting®. A voltage inhibit setting®, expressed
as a percentage of the rated generator voltage, can be implemented to prevent an underfrequency trip
from occurring during startup when the generator voltage is rising toward the nominal level.
Underfrequency protection can be enabled and disabled” without altering the pickup, delay, and inhibit
settings. Underfrequency pickup and trip elements in BESTlogicPlus can be used in a logic scheme to
initiate corrective action in response to the condition. BESTCOMSPIus® underfrequency settings are
illustrated in Figure 32.

DECS-250N Protection
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Frequency
81U Element
Primary
Mode
Under

<

Pickup (Hz)

an

Time Delay (s)
0.1
Veltage Inhibit (%)

en

i

[o] [=] [>]

[2]

Secondary
Mode

Under
Pickup (Hz)

an nn

Time Delay (s)
0.1
Veltage Inhibit (%)

en

-

Figure 32. Und

erfrequency Protection Settings

* Underfrequency (81U) Pickup (Hz): Adjustable from 30 to 70 hertz in 0.01 hertz increments.

® Underfrequency (81U) Time Delay (s): Adjustable from 0.1 to 300 seconds in 0.1 second increments.
© Underfrequency (81U) Voltage Inhibit (%): Adjustable from 50 to 100% in 1% increments.

® Underfrequency (81U) Mode: Select Disable or Under.

Power Protection

BESTCOMSPIlus Navigation Path: Settings Explorer, Protection, Power
HMI Navigation Path: Settings, Protection, Power

Generator power levels are monitored to protect against reverse power flow and loss of excitation.

Reverse Power

Reverse power protection guards against reverse power flow that may result from a loss of prime mover
torque (and lead to generator motoring). A reverse power condition occurs when the flow of reverse
power exceeds the 32R pickup threshold” for the duration of the 32R time delay®. Reverse power
protection can be enabled and disabled® without altering the pickup and time delay settings. Reverse
power pickup and trip elements in BESTIlogicPlus can be used in a logic scheme to initiate corrective
action in response to the condition. BESTCOMSPIus reverse power protection settings are illustrated in

Figure 33.

Reverse Power

32R Element
Primary
Mode
Enabled

<

Pickup (%)
Time Delay (s)

oo
u.y

[=] [=]

Secondary
Mode

Enabled
Pickup (%)

Time Delay (s)

nn
U

A[e]

Figure 33. Reverse Power Protection Settings

" Reverse Power (32R) Pickup (%): Adjustable from 0 to 150% in 1% increments.
® Reverse Power (32R) Time Delay (s): Adjustable from 0 to 300 seconds in 0.1 second increments.
° Reverse Power (32R) Mode: Select Disabled or Enabled.

Loss of Excitation

The loss of excitation element operates on excessive var flow into the machine, indicating abnormally low
field excitation. This element protects controlled generators as well as motors. A diagram of the 40Q

Protection
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pickup response is illustrated in Figure 34. BESTCOMSPIus settings are described below and shown in
Figure 35.

Generator Protection

During loss of excitation, the generator absorbs reactive power from the power system which can
overheat the stator windings. The Loss of Excitation element acts on the principal that if a generator
begins to absorb vars outside its steady-state capability curve, it has likely lost its normal excitation
supply. The element is always calibrated to the equivalent three-phase power even if the connection is
single-phase.

The Loss of Excitation element compares the reactive power to a map of the allowed reactive power as
defined by the Pickup setting. The Loss of Excitation element remains in a pickup condition until power
flow falls below the dropout ratio of 95% of the actual pickup. A time delay is recommended for tripping.
For settings well outside the generator capability curve, adding a 0.5 second time delay helps prevent
transient fault conditions. However, recovery from power system swings after a major fault may take
several seconds. Therefore, if the unit is to pick up near the steady-state capability curve of the generator,
longer time delays are recommended. See Figure 34 for detalils.

Motor Protection

The DECS-250N compares the real power (kW) flowing into the motor with the reactive power (kvar)
being supplied. Operation of synchronous motors drawing reactive power from the system can result in
overheating in parts of the rotor that do not normally carry current. The 40Q pickup response is shown in
Figure 34.

+Q
— — — _
S~
~
~ - Ve
-
>
7
P \
-~ \ Generator
P - \ Capability
~ \ Curve
7
Ve | 40Q
-P — +P  Response
| Curve

Tripping Region

P0074-38

-Q
Figure 34. Generator Capability Curve vs. 40Q Response

Pickup and Trip

A loss of excitation condition exists when the level of absorbed vars exceeds the loss of excitation (40Q)
threshold” for the duration of the 40Q time delay®. A time delay setting of zero (0) makes the Loss of
Excitation element instantaneous with no intentional time delay. If the pickup condition subsides before
the time delay expires, the timer and pickup are reset, no corrective action is taken, and the element is
rearmed for any other occurrences of loss of excitation.

The 40Q threshold is expressed as a percentage of the rated var flow for the machine. Loss of excitation
protection can be enabled and disabled® without altering the pickup and time delay settings.
BESTCOMSPIus® loss of excitation settings are illustrated in Figure 35.

DECS-250N Protection
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Loss of Excitation

40Q Element
Primary
Mode

Secondary

Mode
Enabled - Enabled -

Pickup (% of Rated vars) Pickup (% of Rated vars)

: ’
Time Delay (s) Time Delay (s)

00 0.
Figure 35. Loss of Excitation Protection Settings

* Pickup (% of rated vars): Adjustable from 0 to 150% in 1% increments.
® Time Delay: Adjustable from 0 to 300 seconds in 0.1 second increments.
 Mode: Select Disabled or Enabled.

Field Protection

BESTCOMSPIlus Navigation Path: Settings Explorer, Protection, Field
HMI Navigation Path: Settings, Protection, Field

Field protection provided by the DECS-250N includes field overvoltage, field overcurrent, an exciter diode
monitor, and power input failure.

Field Overvoltage

A field overvoltage condition occurs when the field voltage exceeds the field overvoltage threshold” for the
duration of the field overvoltage time delay®. Field overvoltage protection can be enabled and disabled®
without altering the pickup and time delay settings. Field overvoltage pickup and trip elements in
BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the condition.
BESTlogicPlus field overvoltage settings are illustrated in Figure 36.
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Figure 36. Field Overvoltage Protection Settings
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" Field Overvoltage Pickup (V): Adjustable from 0 to 325 Vdc in 1 Vdc increments.
® Field Overvoltage Time Delay (s): Adjustable from 0.2 to 30 seconds in 0.1 second increments.
° Field Overvoltage Mode: Select Disabled or Enabled.

Field Overcurrent

A field overcurrent condition is annunciated when the field current exceeds the field overcurrent pickup
level” for the duration of the field overcurrent time delay. Depending on the selected timing mode®, the
time delay can be fixed or related to an inverse function. Definite timing mode uses a fixed time delay®. In
inverse timing mode, the time delay is shortened in relation to the level of field current above the pickup
level. The time dial® setting acts as a linear multiplier for the time to an annunciation. This enables the
DECS-250N to approximate the heating characteristic of the generator and generator step-up transformer
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during overexcitation. The field current must fall below the dropout ratio (95%) for the function to begin
timing to reset. The following equations are used to calculate the field overcurrent pickup and reset time

delays.
. _ A XTD
pickur. = p 4 JC+ D x MOP
Equation 5. Inverse Field Overcurrent Pickup
Where:
twp = time to pick up in seconds
=-95.908
B =-17.165
C =490.864
D =-191.816

TD =time dial setting <0.1, 20>
MOP = multiple of pickup <1.03, 205>

0.36 xTD

Ti = Tunp 2 _ 1
IMereset (MOPyeser)? — 1

Equation 6. Inverse Field Overcurrent Reset

Where:
Time,.,, = maximum time to re