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TheEedl FERAT -

Device : Typicel phse No of
Function name Use /3 phase
number elements
[ zero phase
49 Stator overload protection Overheating detection for stator - 1
; rat 1 ircuit
21 Phase distance Gener a.t,or s . 3 phase 2
short-circuit failure detection
— Generator / main transformer over ;
" L is . 3 1
24 Over-excitation (V/F) st dsteckon Typical phase
27 Phase undervoltage Under voltage detection 3 phase 2
97TN Third harmonic neutral under | Generator ground fault detection Zero phase 1
voltage
Directional power | Generator reverse electric power .
Z ; V] ase 3
A4 (forward/reverse) detection typiedl phsse
40 Loss of field Field loss detection typical phase )
; Reverse phase over current 3
Negative- ) ‘rent : 1
46 egative-sequence overcurren Aetantion Typical phase
50/27 | Inadvertent energizing Generator failure detection 3 phase 1
50PG | Phase overcurrent for start-up Generator failure detection 3 phase 3
Overcurrent for circuit breaker | Over current detection for back up
i
50BF failure at the time of the CB cutoff failure 3 phase *
Lo f' : . . 3 - o 3 "
51PGN Earth fault overcurrent for | During star‘tmg generator ground Zero phase 1
start-up fault detection
51GN | Earth fault overcurrent Generator earth fault detection Zero phase 1
51V Inverse time overcurrent with | Generator main circuit g ohkE 1
voltage control short-circuit failure detection pha
59 Over voltage Over voltage detection 3 phase 2
4 T di 1
60 VT fuse loss vT fus.e and VT disconnection § phigses 1
detection
64 Ground overvoltage Generator earth fault detection Zero phage 2
64PG | Ground overvoltage for startup Generatar gl;ound fayly daraciion Zero phase 1
during starting
Generator loss of synchronism .
7 . ; . ] hase
78 Out of step detsstion Typical phase 1
81A Frequency accumulator Abnormal frequency detection =
81 Frequency Under/Over frequency detection typical phase G
87 Phase differential Generator internal fault detection 1

3 phases




For the building

instruments

<9
Station service ~—
transformer or
others ‘}VT{‘ LJ
=
VT fuse loss (60)
VT,
el
— =
¢ : Phase differential
e (87)
=% cTr Phase distance (21) b
I;
& Inverse time over
current with voltage —®
control (51V)
T
Directional Power
Forward / Reverse |——a
(32}

1 GRG200 FEEE.Z BRLRMELT T AT -

For major
transformer

Frequency
accumulator (81)

[ Frequency (81}

VIF Over exeitation
(24}

L Over voltage (59)

Phase under
voltage (27)

Loss of Field (40)

Out of Step (T8)

Tnadvertant
energizing (50/27)

T

Stator overload
protection (49}

I

Phase overcurrent
for startup (50PG)

Cor

Negative sequence
overcurrent (46)

Overcurrent for CB
failure (30BF)

]

-

==

vT

!

T

’

NGR Earth

=0z

A

Ground overvoltagel

" T

Third harmonic
neutral under
voltage (2TTN)

(84)

Ground overvoltage)
for startup (G4PG)

Earth fault Over
current (51GN)

Earth fault over

Hecurrent for startup

(51PGN)
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DEVICE FUNCTION DEVICE FUNCTION

NUMBER NUMBER

21P Phase distance backup 59N Neutral overvoltage

24 Volts per hertz 59P Phase overvoltage

25 Synchrocheck 59X Auxiliary overvoltage

27P Phase undervoltage 59 2 Negative-sequence overvoltage

27TN Third harmonic neutral undervoltage 64F Field ground protection

27X Auxiliary undervoltage 64S Sub-harmonic stator ground protection
32 Sensitive directional power 64TN 100% stator ground

40 Loss of excitation 67_2 Negative-sequence directional overcurrent
46 Generator unbalance 67N Neutral directional overcurrent

49 Thermal overload (RTD) 67P Phase directional overcurrent

50BF Breaker failure 68/78 Power swing detection

50G Ground instantaneous overcurrent 81A Frequency out-of-band accumulation
50N Neutral instantaneous overcurrent 810 Overfrequency

50P Phase instantaneous overcurrent 81R Rate of change of frequency

50SP Split phase protection 81U Underfrequency

50/27 Accidental energization 87G Restricted ground fault

51G Ground time overcurrent 87S Stator differential

51P Phase time overcurrent

ifi G60 BEfE 2 BRLR Bl N Fs -

24 J 27p ] 59p ]59_2] 59N M 810 ] 81U  81R

2

Ad—r—(=)
L Aot

GPM-S
T
Y™

G60 Generator Protection System

C
- .III i 40 ‘50,’2?| 21Pi SOPiSONl 51P|SOB 51N| 46 | 49 67P ;67 Zi ETNi 68 ‘ 7 \
"- n—

'8?6 506G 351G

27TN] 27X J 59X

6&-

83071084.COR
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M-3425A By RS ThAE (R B EE 2 BT A PReEIhAE U F RN °

Protective Functions
Phase Distance (three-zone mho

L characteristic)

24 Volts/Hz (Inverse & Definite Timea)

25 Sync Check

27 Phase Undervoltage

27TN Third Harmonic Undervoltage, MNeutral

32 Directional Power

40 Loss of Field (dual-zone offset-mha
characteristic)

46 Negative Sequence Overcurrent

49 Stator Overload Protection (Positive
Sequence Overcurrent)

50 Instantaneous Phase Overcurrent

50BF Breaker Failure
50DT Definite Time Overcurrent

50N Instantaneous Neutral Overcurrent
50/27 Inadvertent Energizing

51N Inverse Time Neutral Overcurrent

5 Inverse Time Overcurrent, with Voltage

1w i
Control or Restraint
59 Phase Overvaoltage
59D Third-Harmonic Voltage Differential

59N Neutral Overvoltage
9% Milti-purpose Overvoltage
6OFL VT Fuse-Loss Detection

67N Residual Directional Overcurrent
78 Out of Step (mho characteristic)
a1 Frequency

814 Frequency Accumulation
81R Rate of Change of Frequency

a7 Phase Differential Current
BTGD Ground (zero sequence) Differential
IFS IPSlogic
BM Breaker Monitor
TC Trip Circuit Monitoring

Optional Protective Functions
Field Ground Protection/Brush Lift-Off

BAF/BAE Detection
645 100% Stator Ground Protection by
Injection




i M-3425A 7 BR4R B M El TR -

Targets
{Optional)
Integral HMI
{Optional)

Metering

Waveform Capture

IRIG-B
Front RS232
Communication

Rear RS232
Communication

Rear Ethernet
Port (Optional)

Rear RS-485
Communication

Multiple Setting
roups

Programmable /O

Self Diagnostics

Dual Power Suppl
{Optional)
Breaker
Maonitoring
Trip Circuit
Monitoring

Event Log

W (Caloutated) |

580 Line Side

WMEQ%@¢¢

Voliage

M-3425A Typical
Connection Diagram

These functions are available in ili
O the Comprehensive Package. A Utlhty SYStem
subset of these functions are also
available in a Base Package.
This function is available as a u52ﬂ
optional protective function. L
This function provides control for
the function to which it points. \‘L-LJ—}:L
]
2)—(8 -
\-"l'\"%__m 1
g
52

Gen

PBOOOOE

i Metering]

= Mt 3)

|3V (oascutatod)
I e

Malering)

GTH Operating Current
|Saftware Seloct)

G Polarization
|Software Sedect]

i

High-impedance Grounding with Third
Harmonic 100% Ground Fault Protection

©T {Meutral)
(Motas 2 & 5]

Low-impedance Grounding with Ground Differential
and Overcurrent Stator Ground Fault Protection
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Device Number GRG200 G60 M-3425A
21/21P/21 X X X
24 X X X
25 X X
27/127P127 X X X
27TN X X X
27X X
32 X X X
40 X X X
46 X X X
49 X X X
501217 X X X
S0BF X X X
S0DT X
50G X
50N X X
50P/50 X X
50PG X
50SP X
SIGN/51G/5SIN X X X
S1PGN X
S1V/S1P/S1V X X X
59/59P/59 X X X
592 X
59D X
59X X X
60/-/60FL X X
64/59N/59N X X X
64F/64F(64B) X X
64PG X
64 X X
64TN X
672 X
67N X X
67P X
68 X
78 X X X
81(810 & 81U) X X X
81A X X X
81R X X
87/87S/87 X X X
87G/87GD X X
A £ LUE H GRG200 Zhef b - ifi G60 LRERZ -
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B~ FPRIREE S IE R T

FrIRPRE %24t (Special Protection System » i SPS) - {EREEZ I E
T BB RS (- fE s T 25 (Remedial Action Scheme - il RAS)(SHE I
B ILEE SO FEE A A Ef#E (North American Electric Reliability
Corporation - f&jf§ NERC) & H £ R &R - NERC HEF LY 2014 47 11
H 13 HIRE R &R — S PR RAS iE{lEflrsE - R~ FEER A SPS & 1{Efa
2B NG FRE R E ¥ 2 5@ (Federal Energy Regulatory Commission - f&f#
FERC)Z M) » FEBICHEELE Ay 4T 2 Bk R % %47t (Wide Area Protection
System - f&ifg WAPS) » 11 H ARIfH i 224782 2 (LA E (System Stablizing
Controller - f&5f# SSC) -

£ NERC & H BEHFFIRORTE 2230 (SPS) Z e =T » sZ S H & KR A
W EFEEatE(RAS) » 1 NERC BIRE EFEa & (RAS)ESRM T * M S
fistE e —MHaTE » Bt AR RIE B E (FRHNEY R &8 R F - 1 H
B ER UM S0 e 2 S ARG (G it » 78 SEFE e & ((HAE A A PRI sV 3% BB el
Bl S BB ERTR - [ Rkt Bk ~ sERTR BB R GRCE -

RN FEHFFEIE R RGOSR TN 2 1R ARE Z BT 540 HEES S
S (contingencies) » 5 N-2 i R4 G EEREATRIE » ARt 3155

MBI IRE 28 - ALY ITHERS 2 SRRl ~ 208 ~ Mty
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IROREE 28t FC BRI ER R e (T B ERPA S 247 - IR Z &
FOMSEA —BE > BUE LR TRk IReERS(LIR R — Tk
{5 (MU FRtE) - T PReE B (E B ) S & (FR e B ] SE S 2 4E5)) ©
BETTiED GE A IS H s B 1 ~ FEH K OREE 3t © 3% S8 L ZRIEH]
e~ B0 48 = (IEEE C37.118 Standard for Synchrophasors)ffiiy » & 2 #id
2 S H AR B PMU(synchroPhasor Measurement Unit) THEE
IED(Intelligent Electronic Device : ZE2RIEE T-35'F) » BEfH [F20 H &0 2478 2%
ith Z FEER ~ B/ INE A R o SRR A & R r2s (Phasor
Data Concentrator - i PDC)i &t e {EH A2 0, - FREE R ZEmR 0 2 JE
FH#ES - R R4 Z A EE R EAL - B EDLA S H Al Zdt 2 B
IR BB T Z ¥ B E BUEZIMERE R IRIBAEZ &
BTN - BEERAVHENE Z RS IR AT S - 2EREIm IR R SRR IR

W% L IR
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Wide Area Analytics

Visualization Wide Area Analytics

e Awareness through advanced analytics

s Wide area analytics in Phasor Data
Concentrators

Energy Sector Application Examples

L ]

Operators with measured grid stability indices

L]

Resonant modes and damping levels

Poles plotted to show stability & control points

Dynamic loading

Synchrophasor Analysis from any PMU

Synchrophasor based monitoring:

X complementary solutions to
imagination ot work traditional SCADA for enhanced

system stability and reliability

FITRR ZHK ~ BERGE s 1~
PMU: Phasor Measurement Units ¢ 5.5 PMU THEEZ” IED o
PDC: Phasor Data Concentrator - {5]%1 GE Multilin P30 PDC -

Wide Area Communications: SONET(Synchronous Optical NETworking :
[EE RS - 55 - IIFFA < — s SRl - MR 2 A
JEF fitr £ SDH(Synchronous Digital Hierarchy : [E20 8175 =)
Multiplexers(Z% T.8%) °

Software Visualization Applications: 742 L& F#kEs -

-16-



Advanced Stability & Monitoring Applications: #E[&EEFE E S K B 15 FE

2z -

Hrr GE Multilin P30 PDC 2 ThRE 7 BRIE 40 T B -

Bringing Scalability to PDC Solutions

/ P30 PDC \
Primary Power Secondary Power
Supply Supply
R

PMU Inputs . PMU Clients
2Uptosopmy I Collector Processing Output WM Y -upto8Client
inputs Module Module Module C::ﬂ:;':oﬂs

*1to

*1to 120 Data Reception « Time Alignment Data Broadcast
frames/sec. * Data
Structuring

frames/sec.

Applications

Historian
Module Module
K 100K values/sec /
Multilin P30 PDC: high capacity, i Base System
@ " modular, expandable platform
imagination at work
. Expansion Modules

H A1 GE k¢ SEL 23 E] £ i 2 #ifir A\ E@ 5 (Digital Relay)s5[#g (it PMU Ijy
AE - M GE BEE.Z PMU Life Ryi#Elificts - SEL FEEZ PMU Tt 5 AT
i - AL T H s B 2 PRI IR ZOREE AL PMU ZHEE - S E Al
O B > & SEL FEEHA PMU Ijfe - GE EEEAIRIFA PMU ZhgE -
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A 22 B PMU DR Z B sUER BRI B ORag 4V IEH] - 1

AR BB 5 25 (PDC) s A5 B2 A B IE SRS - (=) B T 4 (S pa F B [F)20
{1 PE /2 (SDH)EES -

GE feth Z I IRaE S8 BN =] H A BEERF IR OReE S8 Z EBEE
GE Bigifri& At 2 (B &

B RS EREREEEA PMU ThaE 2 B 2R T4 E (IED)/

fir 7 FE B (Digital Relay) » R A HTRIT S0 H RIS - (278
R R ] » R TS SAMARS - 2 AR

Yl PN

SR
BB E N 8 Z I B SR RAS -

GE JEIsk R 2 Z diRE Fy -

FBETEASTE 5 R W BT AR PMU DA 2

Sag
= B,

T-4EE (IED)/# {ir X E ¥ (Digital Relay) ~ #H & &4 1 23(PDC) L [H]
A ENI S (SDH)FERE -
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