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1. e

1.1 S EHBEERAZNEL .

& SFC START Ui %( START REQUEST 1% » €% BRI {ELfE Generator 8 » (JEHF
Generator FHE A3 MOTOR A f) - Generator BEF7FE) Gas Turbine * & Generator
e RS — E 2R E RS - GAS Turbine 22 Compressor 2S5 A AJRIES » & GAS
Turbine BK M Generator FE Bl S #REL G. T #E1TIE2F » Generator % 2400 r.p.m.HF
SFC OFF » EH GAS turbine 1EH MEEEAE) Generator #8 - & HIPABERIARHEDI % GAS

Turbine #E) G.T. Generator FEAEMEJJHFERISFHIEALE -
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SFC START REQUEST ~ SFC HIGH SPEED SPIN REQUEST OFF  3FC ACCELERATION REQUEST

. SFC HIGH SPEED | SFCLOW SPEED | SFC OFF REQUEST,
EASina fequaat. | KEEPREQUEST | KEEPREQUEST | . 4 3600 r.p.m.
A i : ] ; i =
Turbine | ! ; ! | ! L
rotational speed | | ! : : GT.EEW //
: | . : / | Generator #Z 2400 r.p.m.BF -
| L | | SFC OFF
I ' i >
Output current | | |
h

v

Control mode

Current control Speed control Current control

Operation mode | |Pulse mode Load commutation mode

v

1.2 ST - B{LIEZRE

Generator Step-Up

Generator Transformer
Field il
G 0= ‘ £
ettt
1 | AVR
( DC CB or : 1 !
I
Contactor : : U
) \ YY)
1 \$ | Excitation
Static ! <y Transformer
Exciter » :
oo



Prime Mover
(Mechanical Input)

_— i
M \ :a Three-Phase
e | & ) b Electrical

—_—
y, L Output

& o
DC Field Source
(a)$ET-EEZ B A BRI RS
(b) & RV E R B ST B
(c)Prime Move: Z¥EEMHYTZE)S) - RSy Gas Turbine B2 Steam Turbine ©
(d)DC Field Source :#E#% Exciter 2 DC Bk 21 » PEHISEEEAVEEE -

1.3 SBEME T 2 = HEFUKLAIE

Three Phase

1.5
1.0

—\/ —

0.5 + / /\ \ ——Phase A
D,O—Zv—v—n—m. T T T T T T T T N T ——Phase B
05 45 90/ 135 1&;(\ 225 270 3 380 Phase C

-1.0
-1.5

Magnitude

Degrees

2. B A (TS )
2.1 BABRREHIR AT

BEE TN ERE Capacity: kVA=V; X1, =V, X 1,

PRI BRI EL Vol tage Ratio: ===

N VvV, L4

magnetic flux Core
\
o
v > O Secondary
i j winding
o L | o
I 5 D L
number of turn D
Vi D \2
o O
/g N1
Primary
winding




2.2 BBz ESEREE

Main body JW 2V 29U
Sling point LV Copper bar

_~Lvcoi

__HV Coil

: o A — Transfer Truck
2.3 Bt R sE SR E
HV Bushin b\\ .
X EEEE LV Terminal
= .-Core
[ R 3 E
- B =il LV Coil
Resistance __| ™|~ 7] J HV Coil

Element = S

i
\ /\:‘Fﬁnial Thermometer

r”\; fShielding Separator

———

Wheel —|

Shielding Separator:FHZkF®4%E HV Coil K LV Coil » #'E BiFELRAK

Resistance Element : Fl[ffl Dial Thermometer SR % HEIHE  (#FHERLY 10 £ -
Measurement of insulation resistance:10MQ (or more) per kV(of circuit voltage),
H PR 10MQ - (Fafl]: HV circuit (20kV) :200MQ LV circuit (860V) :&=6MA—10MQ)



2.4 A BRIEERAGRE (B AR REE)

Air Outlet
X Biee
i\\i
P [T B omanp Hot Air
m— - —
Resistance
Element -~
Coil —| —— Dial
Thermometer
|~ Core
/Air Inlet
— ™ Cool Air

NOTE: & Winding Temperature FF% 80CHFEEA Alarm » _EF-E 90 CHEE & Trip °
’gz \ﬁx{%%/n\.

High Voltage Input Bus

Low Voltage Output Bus

X/ &
) 5 |
.t',‘ T

[ wdlll....../




3. BB ERZRBRENLRAME

3.1 Gas Turbine Generator R ELRE

o] HOTE . LBOATDN SISt A4D SOOPE OF S
PULNSE WA 515 . N e
DOME BEFIAE COUMENCININT O MATENAVEE WOFS EUPENT IAE
RECAISE, I PORSELE THAT CDMRATCR (HOST S SL ENEREID =
U T THE CAPACTANCE OF CB KL, EVEN ¥ THE A CB 15 QPN HEDTRN CRE VWG
TIDCOMMETTIG SHTCH A TRCU SHEATE 3 AN CISEUT 10 5 OPENES, oE

A

P GENCRATOR CONIRIL PANEL
CenchamR

GENCRATOR NATK CRCUIT BREARER
e (s

_‘l‘n? :
'*'1359‘?"”
£

A
“+| Generator F,,
O [ T T

Snzm | coim [Fzre
CTiamar | o e GNG [
NZWE | GRIEE TEE




3.2 Steam Turbine Generator TR EELRIE]

Chiab bbb HOTE §, LOGATION SYUBOL AND S0GPE 0

EQUPHENT N

ALLEXTERAL CABLES D MIRIG WATER
AV AR CUBCLE

| GADLE GR BUSOUCT FOR GENERATOR NEL
COCS FIV: CONTAL AT CONTFOL ST
G0+ DISTRBUTED CONTFOLAWD DATE ¢
ER_: DXCTATON TRAVS ORMER
[exc_spemovcmos
GG GEHERATOR GOMTROL TANEL
GEN_: CENERATOR

GG GEN. NEUTRAL GROUNDIN CUBIS
TR+ G, TRAVSFORVER

7B ISOLATED PHASE BUSDUCT

NP WA SUPERVSORY PAYELTOR W
[ GFR - GENERAIOR PROTECTION RELAY F1
[ERECT

STC_SIEA CONROL SYSTEW

VTS VT & 5A CUBICLE
TP TRANSTORUER PROTECTON FELX
W3 MERWEIITE BUS0LCT

feaumon]
FLEASE NAKE SURE THAT FOLLOING AC
'DONE BEFORE COUVENCENENT OF MANT

BECAUSE, T IS POSSIBLE THAT GENERATC
e e
ETR srsdinhs et hond]
ikl
B
e [
B 1
O L i
e | f
8]
e
AVR i -
Ll g il
7 =
i B
i | i
BUSDUCT Toﬂ &
3
S
s

B

e [PImiaIr

| Generator l‘ i

w7 | e L |
N B B

T s | GNG
srvme | srame

3.3 GCP(Generator Control Panel)Z¥EE etz

TEIRE:
FARNEEHG [E25 85 81 - H Synchronize Mif%3EE & Check Voltage( AV) »

Frequency( AF) » Time( A )@ BT & E RAA A E ST AGHRE -

o

- <

ST




R BRI A

4 .GENERATOR & EXCITATION TRANSFORMER PROTECTION % 2% & Bihi 2 BR 2 {1140

4.1 FEH L IRE R RIE

Generator
Transformer
SZGH] Unit Auxiliary
Transformer
T £
G60 | M-3425A |
Excitation
Transformer
11t
Pass Filter Generator

1
b
_



4.2 Bt B RREs 2 P8 B AR E

Generator
Transformer

Unit Auxiliary
52G Transformer

T35 é
Excitation

G Transformer

NGR TR E 20Hz Band | | 20Hz

Pass Filter Generator

4.3 Generator Protection Relay Panel (GPR)Z¥E4(REBER

1200

500

TRADE MARK.
JE

FEIhRE: f .*
|

BN

RESERMBEREER L
BRI

420

M-3425A&G60 -

BRERZREERET

250 X 20
i

T35

230&

20 120 hh J12Q _ 180 \350

T )
il 1]
HHHHHIELE
MUAE

| % |
=
1401140, 140 140 140 |

g B R 2 RS R BT

| DRAWING POCKET (A4 SIZE
1

1150 l

T35

660

F BB (RSB i =

200

1501150, 25178
FRONT VIEW




4.4 GPR:Generator Protection Relay (i ZE{FHEIEE)

Generator Protection Relay DPR1: M-3425A(Manufacturer: Beckwith)

M-3425A
GENERATOR PROTECTION
Iningrated Proteciion Syetems

:::E—u -

By = WA

OUTELTE

TARGETS

\SE UNDERVOLTAGE

OVERVOLTAGE

STATOR GND

IGND OVERVOLT
DIRECTIONAL POWER

PHASE DISTANGE

LOSS OF FIELD

QUT OF STEP

BREAKER FAILURE

S0/27 INADVERTENT ENRGNG

6OFL VT FUSE LOSS

IPHASE OVERCURRENT
PHASE OVERCURRENT sav |
NEUTRAL O/C : SON/S1N |
SPLIT PHASE DIFF 5007
STATOR OVERLOAD a9
NEG SEQ OVERCURRENT 46 |
FIELD GND/BRUSH LIFT 64F/8 |
FREQUENGY 81/81R/B1A |
PHASE DIFF CURRENT 87 |
FF/DIR O/C 87GD/67N |
TRIP CIRCUIT MONITOR Te )
IPS LOG LOGIC |

OoOuUTPUTS

ouT 3
ouT a

Generator Protection Relay DPR2 : G60(Manufacturer:

ouT s
ouT 6

GE)

- GEN. PROT. RELAY .
SR -}

LED Group 2 LED Geoup 3
} OPERATED o 41D OPERATED
z WA TR OPERATED

iNEBdEE RN R
iMEEEEEEE N

) Multilin G

DU Generator Protection System

10



& OEN. PROT. RELAY ».
W o oopRr W

(T T e
AT T O TRV

N 0

IO R

i
u

IREBEREEASEE O R BB IREERE N
o :

—FEEAERYELET philosophy EKF GPR B BE(E 35 SR M PRI R RS » R A RS2
F(E S BRI P i B AV ER 5y > & Generator ~ AVR ~ GCP ALl fmE 4 > 5 GPR ZBHR
FHEBEE A (U1:GMCB ~ GIS ~ SWGR) ©

11



AVR.
FUSE. VT. FUSE-

é@l GCP.
_; GPR.

h 4

ALARM.

X

Operator.

GPR(Generator Protection Relay Panel)FTiU(E5E 1 B45 Fy Wik :

Trip {E5%

540 Excitation System trip ~ GAS Turbine Trip ~ SFC Trip % » 33K Generator WAH
P Trip Z{Z5% » 18 GPR &4 HB AR (E 57 2K S TR AR -

Equipment {Sb‘}ﬁ :

PEAREH] Generator R EFEEEFR(Z5% 15 4E DPR 1% Check B R BA{FH#E Z Relay Setting
WA R A 0 & 5 e (E 28 H PR S SR B oK B THE (A kG -

5.1 60 : VT FUSE LOSS DETECTION ZBFREH# B EE

R
60 VT FUSE LOSS DETECTION(voltage balance relay)iei@Bi@miaH VT Fh#Eg —2(H] >~
—AHERR - EH T —4H VT (R ARIGETY > relay BEEMERL alarm (E97% © HEREE
—{[& NOT #EfgRT > 254" 0" (E9RE|HAM relay 2 freg e {H H LA PR E9% - N
FUSE EL R R A fE A5 (R 2 BB BME T T (e I AR 22 VT RI1S B8 B 2 Re lay $97ERF 60 Re lay
MOAPREE#E R -

—(O—1— §§
To @ =T0

Protective Voltage Voltage
Relays Balance Regulator
— L Relay

- - (VT FUSE LOSS DETECTION)
Application of a Voltage Balance Relay

12



5.2 24G:GENERATOR OVER EXCITATION RELAY (V/HZ) EEhEEEE
fEa -

S TR R S R L FEE 1T Exciter RIEIEHISE M Y N E SRR
{8 HEMPERIRE R (B8 i BB S 2HEH] - RILE AVR HURRER e OVER
EXCITATION » #3887 Overvoltage(V) » Hi¥ V/Hz become greater 2 Overheating

in the generator > SFEEMERIE ZE IR IEIVRIR -

MTR
g / Gen. withstand curve
E GCB %
110 24-2(Trip) R P
24G
G
e 24-1(Alarm)
100

Time (minutes)

24G RELAY BIfEfR{E:

(1) 24-1: Alarm.

(2) 24-2 - Trip the generator.

ReEEH .

24G BHEIRANGIESE BRI R > RILE turbine trip @ FAEEAY » KR RIS EE DL
HiERIIHT

Logic Diagram :

24G#2 * 86G > Generator Trip

Gen. Circuit Breaker Open
Gen. Field Circuit Breaker Open

24G#1 > Alarm

*36G : Lock-out relay for Generator Trip

13



5.3 21G: PHASE DISTANCE RELAY [H#i (FE@E) TEEE
fEa -

BRI LI R SRS A R A AR IR - Ry TR R R B R B SR B - 216G (ROH]
fie VT 2l 2 [HPUE - Bi#E 5 (Impedence means the electrical distancce in
electrical circuit.) > FrlL 216 EEHINE VT 2ETHEESIHDUE Z > WELEE Z FHUE
Zs LLER EHERD Z /NS Zs Iy A IR E AR LR & 24(F 955 GMCB 2% Trip Generator ©
(21G Relay fF A Generator Transformer Protection Relay B{fi{rig)

Z: Impedance of main circuit
X A

Zs:Impedance of GTR

>
R

Zone 1(under reach): {EM Step-up transformer(FHEEEERES ) (K ERHIARER H[E -
Zone 2(over reach) : {EM] Step-up transformer(FEREEERES ) = BRI 4R PRI [ -
Relay ENfFEMH&F - B e E Z AL Zone 2 SR s

& 2L Zone 2 [EYN—>21G AEIPE -

& LA Zone 2 BEN—21G EHfE -

Logic Diagram :

2141
2142 »
]—'- 86T > Turbine Trip
60 —N—
Turbine Trip for turbine
Gen. Circuit Breaker Open
* 86T : Lock-out relay for Turbine Trip Gen. Filed Circuit Breaker Open

14



5.4 27 :UNDERVOLTAGE RELAY {REERREEEE

iR
WM b B RS EES 0 27 Relay active BFEriA (=S58 (AND EERRT) -

[EIF A% 52G Relay (S EEA% () Ry EEIRAERT 52G Breaker =< OPEN @ [RIb &4t 0 HY(S5E

FI NOT #E4R ) F& 60 Relay (VT FUSE TEHFF&r i, 0 HY(S5EE] NOT ZERR) » 4K i

B H(ESE” 17 2 21GA B Undervol tage Z{S5%1% % GCP & Remote Alarm » &5 H{KFEER
ﬁf:

o operator °

Logic Diagram :

1 1
| I 1 |
' | Protection relay unit ' GPR |
E ' | Under Voltage 27 > ! !
i _ - 1 I :
1 1 1
'| Generator circuit breaker 526 | | 4 L & > 21GAX » GCP i
'| Opened ! |
| | | |
1 1 1 !
: i _’®LAMP | » Remote i
' | VT FUSE LOSS DETECTION 60— 1 |O—» ; Alarm :
! 0 : l
1 1
1 1

5.5 32G:Reverse Power Relay a4 IEE

PRt -
{E0H] Generator ZIH P » % Tubine 2 energy power supply cut off B » 4ME8

BIFER#E(E Generator B8 B Motor » NEARETE) turbine » HHEIFEENF 52G Open A BT
HIEEVE o % Turbine overheated #ERHEHE -

15



OPERATING SITUATION

2. Generator acts as motor

and drives the turbine.
GCB VT
@
TURBINE E(I\ |
~_ 32
~ G

3. Being rotated by the generator,
the turbine is overheated.

1. When energy supply to
the turbine is cut off.

it

(1) & 32G REMESEAHL Steam turbine B » Turbine BYEE R & RIS A A AR 4G REIT IR -
(2) ‘& 32G RENEZE4 1A Gas turbine B » HA[EEE A K K HIERURNE -
Logic Diagram :

32#2

————  seT Turbine TRIP

*86T : Lock-out relay for Turbine Trip

60 —PF—

* Turbine Trip for turbine
*60 : VT fuse failure * Gen. Circuit Breaker Open

* Gen. Filed Circuit Breaker Open

Sequential Trip:

32#1

ST TRIP

[ 866 Gen. Trip

60 X

*86G : Lock-out relay for Generator Trip » Gen. Circuit Breaker Open
«60 : VT fuse failure + Gen. Filed Circuit Breaker Open

5.6 46: NEGATIVE PHASE SEQUENCE RELAY i #ifHFBEE
PRt -
S TR NI AR R I ] BE A E S EEA = AR S R 18 R R N A AR R TR

B EEAHPRE ST » AR R A S NG Ra R - LSS Bty SNl A ik

16



(B AR A RSt~ FEAH B R R A RS b ) P R R RS - IS R S (R
HEEREER  HEENEMHPER - PR REE ST B AT R B E
*EF? E@/}IL jjlél/]%“ f

Single line diagram:

I
) ?Mm
© 1

CT

L]

46 RELAY BhfEfR{E: (ex. & B fH K C MHEALAMHRIRRS TSN - A A PlrEm L)
A B C

Gengrator
Extirrrial fault

—

L

(&)

1]

A B C
ex.Two phase short circuit

|C\

46 RELAY BIESLERRG:

17



NPS=Negative Phase Sequence

Allowable Generator
continuous NP3

current Gen. NPS current
withstand

Generator trip.

Time

{ Alarm only. ‘

|

T

__E::i‘::::::

/

\ 46-1 Trip

46-2 ‘Alarm NPS current

Logic Diagram :

46-1 ALARM
46-2 ‘ 86G > Generator Trip
*86G : Lock-out relay for Generator Trip Gen. Circuit Breaker Open

, Gen. Field Circuit Breaker Open
*60 : VT fuse failure

5.7 87G: GENERATOR DIFFERENTIAL RELAY Z%EBi47=EHEE

Tkt -
TE 85 B E T4 > MR A R S R SN R b s BRI R S S8 B

FINAR > 5 2 EREAY IR G R IR IEA S M i - 11 BB S Tl 5 el K S e &
STl - (ERETERGS T BVRE B R A A R BRI 2 T 8 - SRR A & BE IR
E > Ry T REEIR D E TERIEIREE R S A AN PR R R A L R R A

18



SINGLE LINE DIAGRAM:

87G ENfE[RE:

<Normal situation>

CTZ
—
| <| i |
| Coil2 = >
| i3 . |
1 i 4 A ,\C0|l3. .
./ G \ y VY |
| .
\ /‘l l = i1 :
T jceilz= i
|
CTZ -
| out

<Internal faults>

T

aF

I out

MTR

CT

CT

In normal situation,

i1=1i2.
Therefore,
13=i1-1i2
=0.
Setting ratio > (i1-i2)/i1 = 0.

If there are any internal faults,

i1#i2.
. g

Therefore,
i3=i1-i2
#0.
Setting ratio < (i1-i2)/i1

[

19




NOTE: 11 means current into the generator. 12 means current from the generator.

87G RELAY EffFaE mrft:

i2

(i1—-i2)

Operation Not .
il

x100(%) > Setting ratio

Operation

W

(11—-12)

x100(%) < Setting ratio

-4 il H
HUM opesen —
g T

NOTE: 87G 2IFH BB EEEFR AR - LU NRIHE
(DBEEANRER/N > LI ERE -
(2)CT ZFPE i E] -

Logic Diagram:

i1

87G » 86T g TURBINE TRIP

* Turbine Trip for turhine
* Gen. Circuit Breaker Open
* Gen. Filed Circuit Breaker Open

*86T : Lock-out relay for Turbine Trip

5.8 64S: GENERATOR GROUND FAULT (100%)(SUB HARMONIC VOLTAGE

DIFFERENTTAL RATIO)Z BBt I pRa€ BEEE (100%)
RO
TE R RGE P SRS HE 2 4 SR R A B AT 5 5 28T (B S R B I T4
AHAVREMEITLY 8096 F] 95% - NS E S A P b R BE i R l% - SIS ERERE
PEREHLAOTE S (EILIE T 2 N o B st 38 A= Ak 8 2 A LU IR = A R B BB > 2
PR - (i TR E R -

1009 3¢ B E T MR IR 1A 8 — (a7 B a5/ E A 20 AR (S50 E 34 E

=
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P VRGN SRR s . A - ISR OREERY EEBRLE 10096 HY (R E T-SReH R i [ &

FE RS EEARIT (ATERE 20 BREAESRFAE) -

Single Line Diagram:

©

—_J

A} g % Injection
Unit

20 Hz
Supply
Generator Voltage
11 20 Hz Dc
Band Pass AT = WV
Filter 1A2 [ Vi
1B1 1Ba aa 1A3
’7 .
o[\
1A1 2A3
,,,,,,,,,,, ) : 3A2
s Ll el |
Transformer IL T( E 9 1 i Shielded aA3 3A1
= ! !
J ] ] _ High
— i« Vohage
*— ! !
= : : 64S Relay
Low _)_,.F-vi i S
Voltage ! i =
1 1 &
-
3
! I'y

Fig. 1. 20 Hz injection grounding network

64S BhE R :

Generator
Ground fault

Injection
Unit

64S
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1. fEIERHEEEF > 20 Hz (YR~ & CT it A %] 64S RELAY -
2. Bt R PR ER: - 20 Hz RYEER & L7 HiE# CT it AF] 64S RELAY -
RELAY A -

Logic diagram -

64S > 86T

A 4

TURBINE TRIP

* Turbine Trip for turbine
* Gen. Circuit Breaker Open
* Gen. Filed Circuit Breaker Open

*86T : Lock-out relay for Turbine Trip

. Lock out Relay(FAsH4EEEZS) 7r4d

6.1 Lock out Relay(FAsH4EEERS): 86G for Generator Trip

S52H S52H
H _ —
e | —
Generator GENERATOR | 866G
Trip LOCKOUT -52G Trip
~41E Trip

86G Relay BOfEMRMF:

‘& 86G Relay BEULEILLT command & relay signal B (excitation system trip »
generator trip request ~ generator negative sequence overcurrent 46G ~ stator
over load 49G ~ generator overvoltage 59G ~ generator over excitation 24G ~
generator out of step 78G~generator circuit breaker 52G~field circuit breaker
A1E) » #3EH GMCB Trip 52G ~ Field Circuit Breaker 41E Trip @ FHRHEHER>
%7 A28 8 reset e

22



6.2 Lock out Relay(PA#H4EESS) 86T for Turbine Trip

92H S52H
| | | —
| I | N——
Turbine
. TURBINE 36T
Trip LOCKOUT
-52G Trip
*41E Trip
=Turbine Trip 526G

86T Relay ENfFMHRAF:

& 86T Relay HULZEILLT command & relay signal B¥(distance 21 ~ reverse
power 32 ~ generator loss of field ~ inadvertent energizing 50/27 ~ system phase
fault relay 51V ~ generator ground faul t(95%) 59GNG ~ generator over frequency
810G ~ generator under frequency 81UG ~ generator differential 87G~ generator
over current(start up) 50PG ~ SFC trip command) * f&F#EH, GMCB Trip 52G ~ Field
Circuit Breaker 41ETrip ~ Turbine Trip » FEFFEEFERR 2 1% 77 0] &K HF8)) reset -

6.3 Lock out Relay(FAsE4EESS) 86U for Unit Trip
Unit UNIT

S52H 5§H
. 9 LockouT L28Y

-52G Trip
“41E Trip
~Turbine Trip

-SWGR Trip
-GIS Trip

52G

g 41E

SWGR CB

23



86U Relay BhHEMRMA::
& 86U Relay BULEILLT command & relay signal B(ETR. phase over current

50/51TE~ETR. phase differential 87TE~ trip signal command) * BFi%H GMCB Trip 52G ~
Field Circuit Breaker 41E Trip ~ Turbine Trip ~ SWGR Trip ~ GIS Trip » FHFHIEHE
br2 1% 7 A& FE) reset ©

7. BHEZHEMIRESEEE DPR2” GE-G60” =M /M4E
7.1 R
IEH#R(ES M E

Bright LED Annunciator Easily Labeled LED’s Large Bright Display Secure Door Locking

16 User-Programmable 3 User-Pushbuttons RS$232 Communications Port
Pushbuttons

T - 1R

%":: Ot v |
LU T TTTT T TR
CE =
Vs [lsadite willseialllisgisy
eeeeee L-I020-2 0-0-00)
U002 0100 020302020
OO0 eee LOeeee
oo oee eooeee
2020102020 Leeeee
002 0-I0-00) 003000
L0202 0-100) L0202 02000
O 0eeee L2002 0-20-30)
%_} \ﬂ_LY_/
Optional Optional Optional Optional T CPU module Power
direct contact CT/NT or contoct module {T module shownl supply
inputfoutput input/output  contact input/output module
module module |n|::;-'é;:lts|,:ut module
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P BRI 4H &

Wide angle hinge allows for easy module extraction

EEVECV ST I NI

Power Supply

Central Processor (CPU) & Comms
CT/VT Inputs

Digital Inputs/Outputs
Transducer Inputs (DCmA, RID)

Inter Relay Communications

(@

o O

Managed Ethernet Switch
IEC61850 Process Bus

=t o O

FyRE:
a. Common hardware FLEYINEIFREAE I
b. Plug and play modules FEHEE]FHIEH
c. Exchangeable modules H]EE#a 7 14l

7.2 FEER:
a. Reduce spare part cost and handling FEEE4ERERLAAAL - T DUR D5
P (R ADRAE
b. Swap modules among different relay models (power supply, 1/0 modules,

etc) RNERIGEA Relay o DL HAFEAH -

25



c. Upgrade and expand hardware seamlessly & Drastically reduce the
impact of hardware updates (FF4J S HETREEAG 1] DUE BEE AR AH fredgnedh
KRRV T R By A e 28 )

d. Common software tools for configuration, monitoring, diagnostics(f#
FIAH E]HYEREG T BAGEE ~ Bafil ~ FrfRe& Zax i BoIRRE feag ) »

e. Reduce training efforts HFRZEME—IERAGHIIGR » BV nl#E A L S AU 5% -

7.3 BT RHEER
<H& RS IE B>

~GEN. PROT. RELAY .|
< 0PRZ

LED Group 3
41D OPERATED
AIE TRP OPERATED

LED Group 4
40 PICKUP.
48 PICKUP
496 PICKUP
59G PICKUP

L seaNG PICKUR
24 PIGKUP
645 PICKUP.

E 81Fre PIGKUP
476 PICKUP
1A PIGKUP

T BIVPICKUP

=
]
Bl
i =
u
L}
| |
u
i u
o
| |
-

T HTRe



<CT/PT MODULE K J& S HEtE A >

).‘l.' sseeeceees
S -o--Sa-0

——— A
AN

} I!
|
! !é
{1
1
|
{'n
F

2\ s 2k 2 2 K
Ak A WHEHED R R

CTfir%—?%/f“«Z!«’ﬁ Fulz imE 0 ¥ 4 Module
NS XRIFE AL DT RD G




<POWER SUPPLY MODULE ZEJE{it FEfE4H N S i s>

st NEEE A Bk (it GPS [E P IS g EE R
<Fr H R T>

28



ceu DIGITAL /O
SN 6U

2 & Form.A Qutputs

FOWER gy No monitaring

4 Digital Inputs.

R
OWER BATING
ERY 5

MDOEL URSUH
SERIALABLICO7002381
MFG.DAT E%ap 17,2007

Fax: (905) 201-2098
(NORTH AMERICA)
1800 547 s62g

CE v

$R/EFfit WIRING CONNECTION B2 ERE 4R 1R

NOTE:

14Ga stranded wire with suitable

disconnect devices is recommended.

HEAVY COPPER CONDUCTOR
OR BRAIDED WIRE

S

SWITCHGEAR )

GROUND BUS y -~
\ B8

M-

RELAY

827758A7.
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7.4 G-60 CPU 2 ReEERE K A H LR E

ANSI device numbers and functions

o]

Device number | Function Device number | Function
21P Phase distance backup 51N Neutral time overcurrent
24 Valts per hertz 59N Meutral overvoltage
25 Synchrocheck 59P Phase overvoltage
27P Phase undervoltage 59X Auxiliary overvoltage
27TN Third harmonic neutral undervoltage 59 2 MNegative-sequence overvoltage
27X Auxiliary undervoliage B4F Field ground protection
32 Sensitive directional power 645 Sub-harmaonic stator ground protection
40 Loss of excitation B4TN 100% stator ground
46 Generator unbalance 67 2 Negative-sequence directional overcurrent
49 Thermal overload (RTD) 67N Neutral directional overcurrent
S0BF Breaker failure 67P Phase directional overcurrent
50G Ground instantaneous overcurrent 68 Power swing blocking
S50N Neutral instantaneous overcurrent 78 Out-of-step protection
S0P Phase instantaneous overcurrent 810 Overfreguency
505P Split phase protection (not shown in 81R Rate of change of frequency
diagram)
50/27 Accidental energization 81U Underfrequency
516G Ground time overcurrent 87G Restricted ground fault
51PV Phase time overcurrent with voltage 875 Stator differential
restraint

Single-line diagram (subscript indicates number)

Supervised Close

24 ] 27p ] 59p |59 2] 59N

(o)

810 ] 81U ¥ B1R

- ‘ 40 ‘50!2?‘ le‘ SOP‘SON ‘51W|5{IB! 51N‘ 46 | 49 67P ‘6? 2‘ E?N‘ 68 ‘

I'- ietering

.f'\f"\l_ )

G60 Generator Protection System

'B?G 50G ;151G

27TN] 27X ] 594

2
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T-35 CPU ZREER K R E R E

ANST device numbers and functions supported

Device Function

number

50/87 Instantaneous Differential Overcurrent
51G Ground Time Overcurrent

51P Phase Time Overcurrent

87T Transformer Differential

Single-line diagram

Calculate Calculate Calculate
Restralmt Amps Operate Amps 2nd. 5th harmonlcs

Metering

Transducer Input FlexElement™

T35 Transformer Management Relay
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Ly TAIPOWER

AESOURCE &
uPoaTE. [

(-
=~ sl

7.5 GE (REERLTHAE “EnerVista”

__EnerVista
LAUNCH ¥ PAD

1ol WANG CHEN FAN Version 5.03

- i — | " —
"” « REGISTER € sour € HELP

SOFTWARE & DOCUMENT MANAGEMENT

2 DOCUMENT SOFTWARE oy i -
IED SETUR LIBRARY LIBRARY SUBSCRIPTIONS

SETTINGS FILE
MANAGEMENT MANAGEMENT

DEVICE SETUP

REPORTS

[> Setup any GE Multilin Device from one Application

2 Intuitive Graphical Interface

2 Quick Connect Communications
= Off-line Settings Management

o Copy and Paste Setting Files

o Onscreen Phasor Diagrams

Dlhmrw&pmtmmsmmds

2 Manuals 2 Firmware Updates
2 Drawings o FAQs
2 Application Notes = Guideform Specs
3 Service Bulletins > Brochures

[} Receive automatic notification of any new updates.
> E-Mail Notification
2 Automatic Downloads
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PIHEEE :
1. Enervista UR Setup FuAGEE - ¥ NI HTas i
2. BERERI{AIEERE RELAY

”Elle _Qllne Offline View
ERS SEES

N e

i NewDevice 1

Please selectan Interface. =
E tan Interface
Ethernet

Moderm

Senal

A. WEEEEEGR L Ethernet: 1 IP Address SEENFRE L RELAY 2 TP [6]—4838 - (2 75 AR [EIfirk -
LI G0 e Hit Y
Press the MENU key until the Settings menu displays.
b. Navigate to Settings = Product Setup = Communications=y Network = IP Address
Setting.

i i J ewice Mame MNew Device
St T —
- NewDewvice 1 —

Ethernet -

IP Address. . . .:

Subnet Mask . . : 255.0.0.0

For Helo. press F1 . ' %
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L

= ——

| Eite anine g e S
Ak » SEE » SERAEEEE » HEES » - F=iE. P
a = e s = . e — = o) —
U =xmpEs A . = 4 i (TCP, =
e L
e ﬂﬁ;ﬁﬁﬁgﬁi%ﬁﬁ??j ﬁ:ﬁﬂ;lﬂgigﬁihi'é}‘ﬁ% IP #E < A -
| WP Atheros ARSBWB222 Wireless Netwrork Adapter ‘ TR SRR R Y P 2 -
L REC. 8 1P =it IP Address
BB T TEIEE O g;iz;;} :f éiﬁzs)_ FHBRE
Bzclient for Microsoft Networks
d 1P Tk eT: 0 .18 . 5 . 1
003 RIS - Jt‘o
gFﬂe and Printer Sharing for Microsoft Networksiﬁ_ ?ﬁ%ﬁ%{[}) 000
= SR g TRREO):
- SEREEREBAT RS 4 R (TCR/PA) i

W wa Link-Layer Topology Discovery Mapper [/0 Driver

i Link-Layer Topology Discovery Responder %H&%Zéﬁ gﬁi(\z\\%ﬁmﬁ ’ IP ﬁiiﬂ:zﬁ‘x Ej)

el R IP Address. ...........:10.1685.2

i

fea e o L T TN SubnetMask . ..........1255.0.0.0
=l e [ ]

J |

\
For Heln. nress F1

i Serial 7Pz

Enen ety —
“ File Online Offline View| Device Setup
RS B DS

GB0-N0B-HKH-F8L-HBA-MBM

For Help, press F1
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e View Action Security Window Help

BEREV B QDN bR

B |#F K A

| | S| '

Interface: COM3: 19200 8 1

(= Settings

|

L e

Cie
il

Produet Setup
System Setnp
=+ AC Inputs
+ Current
Veltage
Power Systam
- Bignal Sources
Breakers
Swritches
+ FlexCurves
(# - Phasor Measurement Unit
FlexLegic
Gronped Elements
Control Elements
Inputs/Outputs
Transducer [K3
Testing
Front Panel Label Designer
Protection Summary
ommands

B Current // New Site 1: G60: Settings: System Setup: ACL. |- __EnerVista,
B soe | Bmeswrs|  Bpeaun| 84 Reser |  UTEVAL SET UP
| PARAMETER [ CTH i cTmi
Al Phase CT Primary 15000 A 15000 A
Phase CT Secondary 5A A
‘Ground CT Primary 400 A 5A
Ground CT Secondary 5A 5A

e

ST

For Help, press F1

|G60 | Settings: System Setup: AC Inputs

'Screen ID: 155

"W Cunent .|

EBESRE A
[Online Window x|
& Device Sotup |G Quick Connect | B swe | Gaestors|  @oefaur| 84 meser | UEWALL
Dovice |G60 = XD TYPE. i _SYNTAX J ¥
View Graphic View ; View.
FlexLogic Entry 94 NOT 1Input
Flex States _i FlexLogic Entry 95 Contact Inputs On 41E OFF On(H5c)
- Ethernet FlexLogic Entry 96 AND 2 Input
. D?rsct Inputs FlexLogic Entry 97 Assign Virtual Output =#41D TRP OP (VO17)
Direct Devices FlexLogic Entry 98 Protection Element SRC1 VT FUSE FAIL OP
Teleprotection Channel Tests FlexLogic Entry 99 Protection Element SRC2 VT FUSE FAIL OF
GOGSE Ulnteger Inputs Fiext naic Entry 100 T ZInpt

=l

Metering
Stator Differential
= Source
Phase Current
~Ground Current
Phase Voltage

FlexLogic Entry 101

Assign Virtual Output

=60G OP (VO18)

FlexLogic Entry 102

Virtual Outputs On

86T TRP OP On (VO15)

FlexLogic Entry 103

Virtual Outputs On

86G TRP OP On (VO16)

FlexLogic Entry 104

OR

2 Input

FlexLogic Entry 105

Assign Virtual Output

= Osc Tiigger (VOG4)

e an i g FlexLogic Entry 106 Protection Element PHASE OV1 OP
D J FlexLogic Entry 107 Protection Element OVERFREQ 1 OP
Energy FlexLogic Entry 108 Protection Element UNDERFREQ 1 OP
Frequency FlexLogic Entry 109 Protection Element PHASE UV1 OP
Current Harmonics FlexLogic Entry 110 4Input
Voltage Hurmonics | | FlexLogic Entry 111 Assign Virtual Output = Relay Trip (VO20)
. Zesiioen o [ =1 | |FiexLogic Entry 112 End of List
- FlexLogic Entry 113 End of List
[Offine Window ~ % || |Flextogic Entry 114 End of List
Files FlexLogic Entry 115 End of List
FlexLogic Entry 116 End of List
FlexLogic Entry 117 End of List i

|G60 | Settings: FlexLogic

|Screen1D: 171

" [ FlexLogic. [T Flex Log... | I Underfre...| I3 Tracking

. Phase Vo..| [ Frequenc

=t agic Graphic // New
”-Eile Online Offline View Action Security Window Help
|WG@I§‘@\§@E£\@\QE§EI%%‘;& & | i A‘
| Online Window < x|
% Dovice Setup | Quick Con % Soe || mestor| | @pemue| | Bmerst| VAL
o7 =410 TR OF (VoI
98 C
Systam Setap AR VT T PAT O ORQ) —wGorcom |
FlexLogic B % SRCLVT FUSE FALL 02 - i
FlexLogic Equatic 100 o) - : ;
FlexLogic Timers 101 B !
FlexElements
Nen-Wolatile Late
- Groupsd Elements 102 §5T TP OF O (V015 :
& Control Blements | | ;00 e S SOSCRICerE (0ag
= Inputs/Outputs - T !
Contact Inputs 104 oRey mocem 1
Contact Input Thi 105 =osc !
& Virtual Inputs
Contact Outputs — .
Virtnal Cutputs L0 RO M
Resetting oV H
Disect Inputs | & ke SRR o)
Direct Outputs |
(v Telsprotiction  _| = |
S Teansdwan T I
FiE=— G
~ Files N

[ FlexLogi.., [7 Flex Logi.. |

|G60 | Settings: FlexLogic




R E Y B EM(AETEE DPR1” M-34257" A N4E
8.1 M-3425A 25 E

san 'T;'Iﬂm’

mrr.’.:h;’t'lf Frd """‘

Display s
automatically disabled
"Relay OK" LED vhen there are no
On or Blinking active tamets

Note:
a. WIRER “REE" SEBC “RELAY OK” LED SRR, ForatiA &

Hik e

B RELAY I m] RE G TR (A st A bR > (H n] RE G B 2Rk B A BERIR IR 22 -

& RELAY Jz RS B U - NS (s A5 -
b. TimeSynch: & IRIG—B{ TR IS =2 -
c. Breaker Closed: & INPUT 1 FHE&HG =& o
d. Target: EHFLUNIE RELAY HEAERZATE S -
e. PSlandPS2: n]&H~HRFIEE & PS1 5% PS2 -

8.2 TAERA]
ot
a.  PYEB PT Al CT (yiEHz 120V/5A ZF 5V
b. EHE@EEE—(F LPF(LOW PASS FILTER) ©
c. ERERHASHRACH PGA MR R BN (E 98
d. DSP#{TEIEH
e. EHEERHE I/ O FliEEH
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— A HAAE

ESNISEG IS E

2-Line by
Anti-Aliasing Low-Pass Filters (LPF) 24-
Character
VTs & CTs Display
a 3§ (] System
RAM
Vb 3E (.
Flash-
< DSP
v O Analog Multiplexer gam Programma
c ble ROM
v. ¥o
Host
Programmabl . Digital Dual- Processor
- 14-bit Signal Ported
Iy | Analog-to- igna
Digital  Processor RAM
. g (DSP) EEPROM
i O Converter
M BBRAM,
b U Clock with
1. (i X battery
backup
i Address/Data
A |
Bus
Power
Rel
. I$|G -B Coen?gc Status Supply
ic . MM Target Com Lame + Inputs
Module Module) ports input S
Power
in }g ' Supply
AN A
8.3 AHEA EH#EIEEREA
WOLTAGE RELAY SYHC CHEGK RELAY ESTATUS ™
WL T curr Treg w/h=z — — Tisld STRLTOr Syoc —F oonTig sys STAT —
-  =v Phass Undermohags - =255 Sync Checdk - Woksae Simius
= =@ Phase Theareokags = 25D Dweaod Wk = Current Seabus
-~  =ZFTH Mauiml Underwolmge -  Frequency Stalus
- EeM Oweneoksae EREAKER MONITOR - WH=z Siatus
- =80 Hautral Chanokbags —BERKR trpokt AipsLog—s - Powar Smbas
- == Woh. CiH. =nd Har = Sat Broaker PMorilonng - 5'.",..': p=e =gl
7 GURASNT RELAY =  Presel Accumulmicrs -  Breaker Mcn scc Stolus
\ ¥OLlt CURR Treg wiHz — -  Clear accumwioicrs - B1A sccumulados Siadus
- I Diut Status
Toasw Seq Owarcumant TRIF CIRGCUIT MONITOR - Timer
D T e ising |_=Bre Tercer ipsicg— T Ooimy Temperesrs
- 598F Eroaksr Failurs - Trip Circuit Moritor = Time of Last Powsrup
- CosfF Tima Crecrcurr - Emor Codes
- ‘E"‘:“"" Imst Crrcrcurnent T IEr= LosIc = Chacksums
= E1F Inw Time Owamcumant it et TESL O
- f?vs?am_rp\-.algd . L L b = = I: WIEW TARSET HISTO®EY ™
- = v Tima Crecrcurman - ; . =c =
T S I Tima e IPS Logis — TARGETS oSc_rec comm —* )
-  =FGE0 Snd DFF Creercur I-’ EOMEIeURE RELaer = Wisw Target Hisbory
- =7 Ass CAr Creancum —CONFIG Sys stat — ., - Clear Targst Hisbory
g
T FREQUENSY RELAY - Wokaos Reluy CSCILLOGRAPH RECORDER
\__¥olt curr FAEQ wihz —3 - Cument Ralay — Targets 0OSC_REC comm —
o Freau -  Fraguency Felay e e— -
o E1R Rens ol Shanae Freq - EE’.:’J‘.‘:{J.',‘;‘“ Retay - Clonr Fecords oo
=  =1a Frequancy Acosm - Lozs of Fisld Ralay = RAscorder Selup
WOLTS PER HERTZ RELAY - M. Fuse Loss FRsloay
. ¥olt curr Trag WiHD - F,’;mﬁ';"aﬂﬁ,.““’" E
- =4 Oef Time Yol Herz Stanor Gind H"h'f;ﬁ,
- =4 Inw Tima WohsHans Brcakar Mon Fa by
e EEiEs EE e - J Trie Tk Mon Raky
& PWR loT Tuss aisT = | T j
- == Chrectional Povsr -
- — — L TeonTig SWE ostat SETUP UMIT
LoSS OF FIELD RELAY =  Input activated Prolies — SETUS axixt
LY pwr LoFE Tuss disws - Active Sepont Prolie Orm—
- - i - Sohwars Wersion
= ao Loo= of Fisld D ReRLATESLyEe - Saral Humber
¢ w. W, FUSE LoSS RELAY - 3“1'5"',:-_?;%;:;:“' L e AT e
= Pwr los FUSE aisT — . DeHav Tromelomn - User Loge Line 1
- Phaze P = - o L Li =
= ESFL W. T. Fus= Lo== . Doimr Mogniode Scloc Cloar gt Courdars
T PHASE DISTAMCE BELATY .5:.?,?,: mla;ﬂmn Dparats - g‘:h:.r;_lrairm Countsr
.= pwr loT Tuse DIST —> il =  Clear Errcr Codes
=7 Fhese Dictance - Aslay Ssabn Tims = Ethemst Firmewars Wer.
- 7= ol S1ep - _:::_:I:rh.-ﬁplrlpq.ll:':?l:;n - Diognostic Mcdc
" FIELD GROUND RELAY T M-I Hewral Ratis TSI Locar MooE :l
|+ FIELD stator sync —* T BT Phose Ratio SETVR
- =4BF Fiald Ground - C.T. Meutral Ratic
T STATOR GROUND RELATY

= Tield STATDOR sSynoc

=

- SR Stabor Grcosed

Depaencing on which functions are purchasssd,

ST

MSNUS MsSy ot appearn
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8.5 M-3425A fEAEREAR B AR E

M-3425A

M-3425A Typical Connection

Diagram

Targets
(Optional)
Integral HMI
(Optional)

Metering

Front RS232
Communication

Rear R5232
Communication

Rear Ethernet
Port {Optional)

Rear RS-485
Communication

Multiple Setting

Programmable I/O

5
E; 2
-
o

Self Diagnostics
Dual Power Supply
{Optional)

Breaker
Monitoring

Trip Circuit
Monitoring

Event Log

Vo (Calculated) 4

]

Utility System

50
BFPh

DBOOE®E

{Metering|

590 Line Side 7

Valtage

(Software Select)

67N Polarization
(Software Select]

e @e®

1_ CT [Residual}

52
Gen

IMetering)

67N Dperating Current
{Software Select)

L
L

Tsh

CT (Neutral]

N leeeo-
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8.6 IPScom S-3400 #X#& 7148 (M-3425A)

~ = IPSCom (New File)

Cormmunication

&= Sen:on|jery Meterirg|

fula]

;Ie

nicor  Relay

@ Phador Diagral

Tools  indows

& Setpaints -

Help

(5] x]

Windows
P
‘Connected
¥ Primary Metering & Status
Open New Secondary Metering & Status
Save Open Accumulator Status
Save as Phasor Diagram
Compare Phase Distance
Close Loss of Field Tools
p Print Ot of Step
Il Setpoints [+ Print Preview Sync Scope Security —>| Change Comm Access Code
0 Map T Function Status User Information Change User Access Code
87T Dual Slope Relay Communication ——
Output Test
Counter & Error Codes
v - Change Communication Address
Firmware Update Setup Comm Port
Connect/Communication Calibration Data Setup Ethernet
Retrieve
Restore
CDI'I'I'm;II:atWI‘I Connect L
Disconnect ?&g:lppn“ *| Setup System
Open Terminal Window Modem Targets Relay Setpoints
Seq of Events Setup Date & Time
Setup < Oscillograph Display 'O Map
Retrieve Profile Display All Setpoints
Trigger Write File to Relay
Clear Read Data from Relay

8.6.1 EFFE T
& Wi 4R 7 1. Serial port , 2. Ethernet

Seri

Switching Method
Select Profile

Copy Active Profile
Download from Relay
Upload to Relay

al Port

Device

Device Address: |1

-

Protocol: |BECO

=

Comm Access Code: | [~ Save

Echo Cancel: |~ ( for Fiber Optic Loop)

Comm
Comm Port: ICOMZ
Baud Rate: 9600
Data Bit: '8
Parity: INONE
Stop Bit: |1

»| View

¥

Setup
Retrieve
View
Claar

39

Clear
Reset LED




8.6.2 IPScom S-3400 Relay

Relay Setpoints x|
21 46 51N 64F/B 87
Negative Sequence Inverse Time Field Ground Phase
Phase Distance Overcurrent Neutral Overcurrent Protection Differential current
24 49 51V 64S 87GD
Volts/Hz Stator Inverse Time 100% Stator Ground
Overexcitation Overload Protection | | Phase Overcurrent | | Ground Protection | | Differential current
25 50 59 67N IPSlogic
Instantaneous Residual Directional
Sync Check Phase Overcurrent | | Phase Overvoltage Overcurrent IPSlogic
27 50BF 59D 78 BM
Phase Third Harmonic
Undervoltage Breaker Failure Voltage Differential Ovut of Step Breaker Monitoring
27TN 50DT 59N 81 TC
Third Harmonic Definite Time Over/Under Trip Circut
Undervoltage. N Overcurrent Neutral Overvoltage Frequency Monitoring
32 50N 59X 81A
Instantaneous Multi-purpose Frequency
Directional Power | | Neutral Overcurrent Overvoltage Accumulation
40 50127 60FL 81R
Inadvertent VT Fuse-Loss Rate of Change
Loss of Field Energizing Detection of Frequency
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