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POV R 2 R IRe€ 8 EE DPR1 Jy Beckwith FTA27ERY M-3425A K
DPR2 [y GE FrA: Y Ge0 RS AU ReE R BR(AIE 1-1) - IS BASR IR DPR3 [y
Beckwith FT/EZERY M-3311A (RaEEEER - 1248 EE LT BHRAML Y reE & ] (Overall
protection relay)DPR4 £ ] GE FirAE ey T35 SEER(4IE 1-2) DL BB AP
SR TR S BB Ak RO B3 I RE - BRI IRERR I EA F g% E
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VT yr  Unit SWFGD-

AUxX.TR-A Unit TR
CcT G AUX.TR-B

NGR
B 1.2 RS EEE R B  TE B HL4E

55T L SR 1 RS R B /R P A T
Rl » BTk Bechwith J GE %65 2 (RS TERRHEFR bk I BEREAF B > £
BELHEE (A -
(—) ~ 21G : Phase distance Relay

RN R P BN N B - h B
e 7 28 R B T e L L BE SR LS SR 5 MR TR 216 - SRR
5 - LIRS S~ S EE - SR A R
i+ 216 (TAILIERSE BN 2 7 (40T REE - 1SRz
Belf 25 Eolie » 5 2/ Zs o7 216 B R RIEIN G A - LR E
(IR 1.3) -

Z: Impedance of main circuit

Zs: Impedance of GTR

1-3 21G Relay &R [ K R FH il



BHHL Z=V/I=R+Ix

Zone 1(under reach) © {1 HJBR S84 JBR SR A (IR 4H i e -

Zone 2(over reach) : {EUHIFERSE R ES = BRI 4H M [ -

& 7 (DR EIEYMG 21G REhE - Z (R EIRENES 21G BifF  — A ich AR
TEIRaE R 1B IR -

(7)) ~ SFEMIE TR B R g

SEEMOE TSR nvRati R - R B G LATT E - ATREE S
TR P (S et - SR E RS AR i b - & S AR T3 AR et e
RF > chPE R 5 US55 1 - TR —E T B R A S RS
TREREAS IR - REMTEE B A B = AR RS RO - AR EESEA - (AL
SR R BN DA PR B f4H.

SR MR T A VIR B R ¢ LsfHDTREt 2 (KB HEE 3.
B AP B ERERTE - —MR[ED S BRI S P B R/ N IEAE A
EMHFED R BT T BRI - SRR s AR = A R R R
B b R BE S B e P B EE R > (¢ |EEE Std. C37.10 IEEE Guide for Generator
Ground Protection : 5.1 Method | High-resistance grounded > % A B AR H [ 25
SURPRHIE 3 2 25 208 — s IR SRS 10A Z N » DURERE 748
Pl S 850 O SZABIRAR o AN BIRIDK JIHAH R 20 PR A s PE LR > st 5 =R 3%
P PR — B S RS e > SRS (A Ky 480V EK 240V 0 B2 |
—{E B R E R ZARE - OB R R - RS — IR S
PEL R B BR RS EL 2 VT PSR LARZ BB R AE - TP R PR st - Ae 7 =C A et
[ BERAIAE 10A DI » HINGRE 2 B R EE B I8 - S0

(A)59GNG : Gen. Ground Fault Overvoltage Relay
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1F > BORIAH G PR EE AT - 35 BEAHEE B PR B AT S SR P MERL (5% ) » B AS
PR(60H2) B BRI EE /N » TUHIRAE TP YRR - B P e REst i - R
FEARERRIETY - SR AR > 2 59GNG SHABIE(IE 1-4) » Rt—#
S9GNG (et il AE b 5% B A T 1 L I 1 T MR ee. 90% ~ 95% . I
e Crag (e 1-5) - AT AR H S5 MERC Bt BB S - 1 RE 2R 100% %% B i 11
i [ (R o

10
Gen. E ] [
Tr a_ |
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: Spuly
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L]
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50%
N Fauk Position 7
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1-5 59 GNG Relay 4% [E]

(B) 59D : Third Harmonic Voltage Differential Relay
— AL LRSI T IO T S B EEA S - S5 S il ) P MR R g A
MHERRE Y =GR (180H2) BB EAFAT » H B RA R/ NS & A/ N e (4
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1-6) - HIL=ZEEIZEBRALLBIMHETRE - DL 59D BEERChurcas Bt o M4 Rh S HH
AN =GR B LL(E & T e R S AR iy T MR R 2 = R R BB e/ N -
BRI -t A Bl 59D =B BRENE - o] FIZRIRGE SF AR T IEREE R 1596 2 147
Rl P (A ] 1-7) - (B VA OREE 2 18240 509 M AT 2 FEHi % - S9GNG £l 59D
AHE AT 2T 100% 4 FBEIE T SedH R IRGE  MREDETIRH DU R T 2 PREE -

+V3rd
Full Load
Netural
Netural Nolead Terminal
Terminal FuII I.oad No Load
No caj
No Lpad
Netural Ful Load
Full Load Terminal

Vi (B)Fault at Netural {CiFault at Terminal

(AINormal Operation
1-6 FEMLE TR EIFI N =IEEE AN

1-7 59D Relay $#4%

TEE BN 100%E TR EIRGERR T S9GNG+59D S5 A HA TR
(1) 27TN : Third Harmonic Under voltage Ground Fault Relay

S EE K R o 27TN SRR NS A P MR =TGR R - B EE
RS A HE B SR MR =GR AR - HERL 27TN EEEEE)
fE o N =GR E IR KLY 0.8~8V » H B4R sl AaRE » RIHEAE 4 i
AR IR E M E =TGR e 5E - RN =TGR BRI -
AT H I B 2R PSR DR (1 1-8) » AR EE Mt A BRI T (R 7
;T:E o
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1-8 27TN Relay H245 =]
(2) 64S : Sub Harmonic Voltage Stator Ground Fault Relay

64S (R 7 A R — (R AR 28 AGE R (20H2) BB A (E 95 1] 38 EE At rp P B
PEHTSRBR SR AR > I AR JHE IR (5 A 3% SR A TR R it 2 I
Iy R G > 20Hz (S9N UL CT S 64s B - ESF T T8
e PRI TR o WAER AR o 64S JHIF > IR TR G A Y S BB
(400 1-9 ~ 1-10) » (BB A (R =GR B BRI IEE B A e - AR PRI IR AT R
AT B EAPE B H TSR E DO RE - B — BRI n Rl S H T RE 25 B 2 100%
TE-PEHILORGE - BRE R R b IS = 0K 25 (Coupling Filter) Kz BB BAE A% (Voltage
Injector) > S IEEE K MEs€ P A B (o A iR e 28 3 S W S A PR L
TPRE T

1-9 TGEERENTE TR R ORE



20 Hz

Generator Bupply Voltage
OC 100230 Vs

20 Hz Connection
Band Pass terminals for YT W— L1
Filter Model ADWEE
shown. T
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1-10 64S Relay B745 [E]

S T T PR R O R B e e 4] 1-11

przvq—— et

0% 50% 100%
1-11 S eI E T Rt R (R e &

(=) ~ 46G : Negative Phase Sequence Overcurrent Relay
BRI MR AN P R SERE TR A B ER BT EE
WO ERERGE  DARISE AR R 7 [ V) S T - b — ROEROA i AR - 1
B2 ~ IR R PHE4R B BB EE AR N & R SRR 2 B » S REEE . BT
SR Pl Bl AR B S IR B G2 - AR P A A S B IR AT A N RIS R T A« 72 3
BOVARGHE—ENEEN - & iBEeE S Z S E MR RE K2 - RS RE E



BRI - R 8 R P R S A VIR ] S AN PR EERURV N > DA P R Ip e B B

(46G)Orit - S5 EEI 46G TraBfFIEsT Ryl B - 55— PR B 55 Bk (4l 1-12)

Allowable Generator [ NPS:Negative Phase]

continuous NPS

current
Gen. NPS current
withstand

gl
Alarmonly = | |}
Generator tri
N "
Ll |
[} |
I_I
:I 46-1 Trip
1
46-2 Alarm

1-12 46G Relay Zh{ERs I HIER

(Pd) ~ 78G : Out of Step Relay

EENZG SRR IR R EEA SRR B E I R EE  HE A
HEREN AR E » GV I Rk DAOReE 2 SR IA - & R A B EE ER
[#].Z % F (Power Angle)ZE 90 JEIRF » ] {#iliii T L (HE TR A AN 90 i -
FENREIERRT » AR Z IR RS M RE AR U - —fig
TP AL 30~40 G - DUBIREE ZZathts - nIAHE RS FRE
ERI TR HERE S (A0E 1-13) -

FAEID TR BRI LGIHPUESE K - DL 786 S EE v] fg 38 g A B Ly 7
PRI AR R IR - REEHEEE S E SR E— e P AR (blinder) (£
SEPHPE A RFIHIEE SR CreE #E] - B AF B A [ aREN(F - AR
Basont b R WafE DAIE B f s A R PRy SR EI (A0 E 1-14) - Ryt oo b BREROrbeds

SRS RGERENE > 78G FRHl 60G FEEEERH K -
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Mb 4P Pre- & Post-Fault
Pc
L1 Area T
L2 Power Py=P,
L3 System
L4 Area 1
E, 0, = |
E.IE e\
P, = X sm(eg—es) 0 =0,— 0, 0 aﬁ & 5u 180

1-13 B AR K F AR E

\ Ograratfsr Cagpbidity

i
Y

T, =
) I~ / g el = 0 k"'- s
] e - -
ff " \g‘:—'lx'" 1 ‘:"‘: '
/ AN \
} — }~ \ 1
A1 1\ |
St |
¥ { ] § H) ’ - 1 D E
— | Resitarce (1))
\ . } S = I
\\ !I Laad fosp F DQIET""'*-,I g _
N L \ |
|
1
]
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In'
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Ia'
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1-14 78G Relay Bh{FRFM4: HI4F

(71) ~ 81UG/810G : Under/Over Frequency Relay
TR ERERRES - A 240 EE A B 2 B - I a5

B LR SR BT I RE G (SRR AR B I B AR (AR BURARD 7R
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R& > WTTERAH

1. 84 SRR N S e R EGEE EIE > (B A B E AN B s E TSR -
LR R 3 T (V/ H2)E 8 N SRR By N - (R T RE A AR A B 2R T
PRI RS HIRBI R -

2. S EHRE A DN 2t 2 R BUBRAH A N 2 £ R RPERBU - (15 2 Ak
BAR#EE > GG R I NIASER S - §ARTT R - HAARATEE
BIRAH S 4 SRR - (BRI I0 -

IR R G TR AR BES R Z #uE N A e H AR 2 i S iR

TR EARR 2 18 AR 2R B SIER Z @5 TEFER

RIEIRIER Z S BARAHAE I PR E SRR AR R X P75 [ 58 FL IR = [l - NI AR R A

R EER (RATERE > &R E IR T R R R > RIS R I

H(ESAEEE(81UG/810G) i A s B FAFRIEHI(RGE - It LI PR PR 2 38

RME > ARREGETAAERIRGIGRG: - BB EA RRE - AR S A

IR (20 1-15) > PROBRAEPRARIEE RG] & RS E R 1-1 -

EE 1 1  — Il 1
NN NN NNNNNNY NG
Restricted Time m Operation
81 [a] Er-:-utlng Freq
= 8a Continuous Cperation
z
-
B Restricted Time
- Gperatlng Fne-l:|uer'u:'\jr L|rn|t5 \\\\\
w EE T Ty T T e T Ty T T T uL' L
5T =
\ Prohibited
\Dp—eratlnn
56 ] o , \\\\h“‘u
0.005 0.05 0.50 50. '.'II
0.001 0.01 0.10 1.0 0.0 100.0

Time (Minutes)

1-15 HRIFRAH S SR SR
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% 1-1 SERIEEIR G S BEESOE

HR D [E] R . Pickup Delay
— Device Output
61.5~58Hz IRt (Hz) (cycles)
58 ~57Hz 15 #5(900 cycle) 810G(#2) Trip 62 180
57Hz IR 3 #1(180 cycle) 810G(#1) | Alarm 61.5 6
61.5~62Hz 15 #5(900 cycle) 81UG(#1) | Alarm 58 6
62Hz DL | 3 #)(180 cycle) 81UG(#2) Trip 57 180

(75) * 24G : Gen. Over Excitation Relay (V/Hz)

TRIZ V=K o ) =k(V/f) 0B R IRERE HERE e mmayuaaE ¢ i
saT 0 BB AR L (V/H2) iR - & 48 AR 5 B AR EEL Lo B RO 52
A AR A VB R RS S T E e TE S - LER R IR e R W B » B — B
e 0 BBk (A0 1-16) -

1.45
1.40
=
Nt|.35
B
&
1.30
1.23 [24G(#18INV) Trip |
1.20 - [50G Trip |
- A
& I\
LY
.15 AN -
= GEN. V/Hz WITHSTAND
AN, 7
1.10 |24G(#2) Alare | S //
~_
1.05
o
% 1.00
h| 095
= 0.1 1.0 10.0 100.0 1000.0 10000.0
TIME (sec.)

1-16 24G Relay Sh{ERF R

(£) ~ 27G : Under Voltage Relay
FERAWBIR - (REBRREREFRAFEHEE 95% 8 E ERE) » £ RIHKERR
RET e iE RS SR S E T A B - ML EREE o] CReE S SR B ek - B
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Hep T AL AR s (411 1-17)

(/\) ~ 59G : Phase Over Voltage Relay

& H BT ER (AVRIEE S N ZR > HEEs SRS 800 G
AR RN A B AT e S8 A S BE P - B S B R g T T Wiz
/NALE 24 Ry AEEIE - FTLUATEERERE A (F & 24 Ry (VR IRE - HENFSE
(EIE =3 AR NS E FEFR(1.05 PU.) (A& 1-17) » HHRFRAERERE E R
A NS B RIS Ry B BT T -

M

[& 1-17 27G B2 59G Relay EhEHFMERISR
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(J1) ~ 51V : SYSTEM PHASE FAULT RELAY
(ISR N SR By RS - R R S A
150%200% + FREL TRt haH » LR BRIRGIAL (238 TEEE —RLTE By Rt

1-18) -
1000
F
Eﬁ A I GEN. RATED CURRENT
= u L
F 1 i
'] A
100 1
=
\ &
‘ 1
‘ “ 1 51V
\ \
Lsv |
//\ Gen. Short-Time Withstand Limit
10 | —— 3 t (sec) = 40/ - 1)
‘\ ’,/ Where | = Gen Rated current (pu)
X g 2
[ | MIN. FAULT CURRENT \ i
AT GEN. TRANSF. HV \ N /
TERMINAL \ K
1 \‘ my
LY
A |
h, \\
N, .
N K
\ \
L N \
0.1 = LY
T |l LY
| MAX. FAULT CURRENT | LY N
I I ‘\ L\
\ 3
I,
0.
1. 000 10. 000 100. 000 CURRENT (kAJ 1000. 000

1-18 51V Relay Zh{ERFIE SR

(4) - 49G : Stator Overload Relay
SEMEENEE R BN - AR KB ERE LA 596 N R IE R » TR
PRIEMT » AR B B E i Hee e - B TR AR BRI
TET-GR4H 2 BVERIRANE 1-19 4LEMGATR - K T IRE R EIRE T et EEE
PEE > 49G BRSSPSR S S - AR SE P EEBAR (A& 1-20) -
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HE >

Overexcited

Incregsng pressure
[coaling!

*... Rotor Limited (Heat = |,’R;)
Limited by OEL

* Stator Limited (Heat = I.°R)

Resctive Power

Underexcited

Limited by SCL

Stator End Core Limited (Heat)
---------- Limited by MEL

[l 1-19 ¥ EERAH RS Bl AR E

10000 Gty ‘PR L and
e ] Al
— N Trip]
1000
100 &
T .
‘ 1
k) |
i
10 e \
'_E .'. LY
T “alh by, |
£ 0 |
]
s
L‘\. e
w '-\_‘\ k_“‘ |
b N |
o i
"“ = -‘h - -
. :\-\
001 S WET
i Ho
3
|
oo - |
Gen. Stator Currert [RA]

1-20 49G Relay BfERFE LR

32G : Reverse Power Relay

B BRI BN IROC R SB[ R BRI Rk P S FE A S

SEMGHEELGE

> PRI SR R LRI B 2 7 U (R A Bl i

16



% o J5 IS F B RN B BN 2 Y E GRS » w2 BT R B R
IR RR(AR IR [B] S 2 87 BN S B 2 i b oS B - TR 481
TLMERES SR g4 - DI IR EE2G) (HM B TR AR E(E - J5 e
SCEAAFIRFENTE > HZRAE it o 5 e B B B 755 O ] [ A R > [N EEZR
I EBHERFRIECE

PRAH S A RN - YA E AR S5 B - T2 e S RIS R IR Eh
ZEBEN MRS AR - Hek LU ER T EE%(32 RY)Eh{E RIS AReAH (4]
1-22) > HHAERE 0/ UmiAE 2 -

Gen,
Tr

o>
TURBINE

: - 32G
[MOTOR |
CT (

1-21 32G Relay 245 [E]

% own | ET—
345kY GIS 52HA1
jopen |
343KV GIS 52H-2 :l =
open

1-22 32G Relay {2 @

(+-=) ~ 40G : Loss of Excitation Relay
SR MEE TS SR - WA R BARS SRS - SRR AR
NZE - GiEpE BN - SR RIF A R 2 A E A S8
EREER AT n % NN 3 Et S LRI SPNL S P N R Y Sy = o il =1

K
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BTt sRERRER A AT ~ S0 R EA RN - BRI E SRR

FRNE  (ET IR E R K - A R SR DR ERE ) B EE A
EEFE » EBRGRE - FEME LM EH MY =S > a HEEEEK b.
IR A e HYMNIBE S BIH TR - DIACHEFEEE(40Ry) (HIH ST 2Pk
i o PR R L OReg (AT 1-23) -

+X

-R +HR
Diameter= 1.0pu 1\ X,
Offset= —
2
/ Machine
‘/ Capabllity
»
SSSL
4+—MEL
Diameter = Xq
X

1-23 40G Relay #¢ BRI RE
(-+=) ~ 60G : VT Fuse Loss Relay
LR ES R ReE R R 2 (E5RAE . — » @ DA FUSE 1RE{R3& - B4t
BREE . FUSE GRS - (ra&EEER G ikt ALARM S 3B 4H (5 57 i SEAHBH EE 5% » [N FUSE
RATLRE S A G IEME R BA(E 5T - INILAERME T A 2 5 60G EEE
(SSRGS EE b > DA (- ERBRES >~ FUSE BN (a8 BB EE SRS (E (LI fE 1-25)-

—O—— 3%

Protective Voltage Voltage
Relays Balance Regulator
Relay

- - (VT FUSE LOSS DETECTION)
1-24 60G Relay 4% [E
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ANN & AVR LOCK
21G . Phase Distance Relay
27G . Phase undervolmge Relay

60G

810G : Over Frequency Relay

81UG : Under Frequency Relay

326G : Reverse Power Relay

40G : Loss of Excitation Relay

78G : Out of Stap Relay

iillil_,_il

51V : System Phase Fault Relay
[E 1-25 60G Relay EifH[#H Relay Ej{FHEH

(-F-PU) ~ 50/27 : Inadvertent Energization Relay
BT EREEENIE - [N S 3RR(F - GRS i RS 22 5 s 25
PISEEIRIA > (E1SRAHAE B SRIRT B 28I FTRIDINNER - Ryl m] fE S 2R i th DA BR
e o R EERIP L R —(E-F I PRIC B 2 KA % FRTRE E R A B 15
UAh > SR E A REEREN — BN - FRBERC R R R - 4R T RIRHAT
INEEER VTR - & S AR D vl b T BRI R S AN ISR > WA R I A
FREAARE -
b ZHIEE ~ A PR (e B T B OReE - BRI KNS IREE D
IR EENIARIAR (S0+27) AR ENENNLACREE - (50/27G) /2 H S8 BRI Im BRI A8 BRI » 1%
AHARIR I BRI 27G B - & BRI e e A B ERIAUAE AR HIT Bk B s 25
N2 ERAHIEE TGS > REETEA GEhE - HOraE @R E4E 1-26 Fr

7T—\- °
[50 Current 1> pu I >
E:ll;:p » Qutput
(27 Undervoltage V< pu —| 5s 250msp—=
Dropout
Delay

(Delay is built=in logic.)
1-26 50/27 Relay {RE#ZE#E
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(+71) ~ SEFEREBAR ~ PRI R B Ba BoA A SR (4] 1-25)
% 1-2 (raEEREED AR ]

“F:]?IIaNYD Descripticn Device No.|Alarm sl;ig?k::iri:z,
FIIASC DISTANCLC 21G O
GENERATOR OVER EXCITATION(V/Hz) 24G Q Q
UNDER VOLTAGE RELAY 276G O
REVERSE FOWER 32G ®)] @)
LOS3S COF FIELD 40G O
NEGATIVE PHASE SEQUENCE OVERCURRENT 460G 0] 0]

STATOR OVER | QAD 49G @] @]
INADVERTENT ENERGIZING 5027G @]

DPR1&2 |SYSTEM PHASE FAULT RELAY (VOLTAGE RESTRAIN) 51V o
THIRD HARMONICS VOLTAGE DIFFERENTIAL RATIQ 59D @)
FHASE OVERVOLTAGE 549G @]
GCNCRATOR GROUND IAULT(95%) 59GNG
VI FUSE LOSS UG
OUT OF STEP 718G 0
FREQUCHNCY ACCUMULATICON 81A ®)]

UNDER/OVER FREQUENCY 81UG/OG @] O
GENERATOR PHASE DIFFERENTIAL 870G @)

DER3 FTR HV SINF INSTANTANFOLIS / PHASF OVFRCURRFNT [R0TF/A1TF @]
CTR PIIASC DIFTCRENTIAL B7TC O

DFR4 UVERALL UIFFERENTIAL B8rG1 C

(FXC) ROTOR GROUND FAUIT B4F @]

Tioohm cizss hach-out relay

w .l 966 I 345k GIS CB

cT

II: Turhine trip
protsetion cps. ""'"'l 66T I

1-27 Lock-out Relay(86)BkHi i f2
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Z ~ BECKWITH {R7& FEEERFAG BAHNAS -
(—) ~ BECKWITH {Re&eE 52748

BECKWITH HYE iz 34 R IRE BT 2T RV EREE - B RN s
FTA S BRI P B ~ 2R F ORGE S SR BRI IR (N R O > SOmT A
P & 2 S5 B MR BE IR {5 FHHY BECKWITH (ra&EEEE fy M-3425A S8 e % (r
RS EEE K M-3311A Eftdl R (RaE BRI » S RO at ST H B TR 5%
B SRR L I 2 (RGeS - -

BECKWITH B SR EL %A & IPScom S-3400 - $e i )5 (Y S e B2
A 0 AJHECERR ERRERE DR EEE H o R (E R BRI T2 8
JE > LUTHE M-3425A BEEE(ES 4

() ~ M-3425A FR{E7 A R 20

Human-
Status Machine Target
Indicator Interface{HKI) Module

Beckwith
Relay Model

Output
Indicator

2-1 M-3425A IEE EEVES
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IRIG-B

4~

Communication  Inputs

-\,

ELECTRIC CO. INC. ;&"
Ll

Alarm Outputs Outputs

COMTACT WITH TURNMALS NAY|CAMET GURGTRIC SMOCK  MODEL WIS
CRMTACT RATMGS 6K BETRURTGH MANUAG .

[e¥e, feYo) | aXoTeXCleY:

I

JOCRERACAIERAENANARGANARARAGO®

I

=

PiS ISELF-TEST] L3

Il
e G | R N R S

TPUTS

o

Tt . " w——'c—f Fr2PE1 P52
gy P e [

\L]

2O e e @ BeEae &

P51

o) CNCNCNCRS
Q| o~ o e g e m@
o Bt el

. Mrvacsstens O manou L Osamon
Current Power Supply
Voltage InButs
Inputs np!
Inputs
B T 2B T
2-2 M-3425A & ML
These functions are available in the ili
O Comprehensive Package. A subset of Utlllty SVStem
M-3425A Typical Connection these functions are also available in
Diagram a Base Package.
This function is available as a E
optional protective function.
This function provides control for
M-3425A the function to which it points.
Targets o
(Optional) o o -
Integral HMI VT (Note 1)

(Optional)
Metering %é ‘f crx::d;an
Waveform Capture 52
T | Gen
Front RS232 E
Communication
ot olololololo

Communication (Metering) VT (Note 1)

A

Rear Ethernet
Port (Optional)

Rear RS-485

(ote3)
Communication @

Multiple Setting
Groups

Programmable /0

Self Diagnostics

Dual Power Supply
(Optional)
(Metering)

Breaker

Monitoring AN\ 3Vo (Calculated) 67N Operating Current
Vs (Software Select)

Trip Circuit

Monitoring

Event Log

I
67N Polarization o 51N
(Software Select) o
Le!
3Vo (Calculated)

S Vx
59D Line Side ?
Voltage
(software Select) g}@

High-impedance Grounding with Third Low-impedance Grounding with Ground Differential and
Harmonic 100% Ground Fault Protection Overcurrent Stator Ground Fault Protection

[l 2-3 M-3425A FEEE FRARE

CT (Neutral)
(Notes 2&5)
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2-Line by

Anti-Aliasing Low-Pass Filters (LPF) 24-
Character
VTs & CTs ,~ Display
DSP Flash-
Analog Multiplexer | pam rogrammab
le ROM
fromret
regramma n | Digital || Dual- | | Processor
Gain Am 14-bit Signal Ported
Arll;.lo.?_:a- Processor RAM
'gita (DSP) - EEPROM_|
Converter
M BBRAM,
u Clock with
-1 battery
X backup
Address/Data
us
IRIG-B | Relay (g, .¢,o
MMI " Target Com Time Cotnstac Inputs
Module || Module) ports input

[l 2-4 BECKWITH {RaEEREEAE

P
27TH Mautral Undervolmgs
=@ Chanvobags

=@fd Mautral Ovanckags
=2 Voh. D, 3rd Har.

£7 Phasa Und
=2 Phaze Chva

250 Diead Vok

EREAKER MONITOR
«—BRER trpckt ipslog—

)

VOLTAGE RELAY BYNG CHECHK RELAY ST#.TL'S_
VOLT curr Tregq wihz -3 « Tield stator symc -3 =oonTig sys STAT =
anvohsge = 255 Sync Chak Wobaga Salus

Current Stabas
Fraquency Status
WiHz Saatuz
Powar Satus

I d

St Braaker Monilorning

24 Daf Timae Vols'Hartz
24 Inw Tima VohzsHariz

)

Sabus
Sy Thack Stabus
Brcaker Mon &co Stolus
814 accumulaion Siatus
In'Count Saitus
Timar Stabus
Aclay Temperatune
Counlers
Tims of Last Powsrup
Emor Codes
Chacksums

WIEW TARGET HISTORY )
= TARGETS ozc_rec oomm — )

Stator Gind Ralay

Sync Chack Palay
Ercakar Mcon Faby
Trig Chki Mon Raby

" CURRENT RELAY *  Presel Accumulaiors
| velt CURR Trag w/Hz = = Claar sccumudators
= s lluag Saq Owarcumant TRIF CIRCUIT WONITOR
= =0 Inst Crarcumant — i —3
= 527 Inadverient Enargizing \,_CBrkr TRPCKT ipslog
= =0BF Ereaksr Failuns = Trip Circuit Moritor
=  =0DT Dof Tima Cwercurr -
= 200 Imst Dwercurrent =
IFS LOGIC
= =M Inw Tims O rit
D e Soaer Deedond | Brkr trpokt IFSLOG=
= 21V Inw Tima Cwercurrent . H
= =7 Dilerental Ovarcumr IPS Logis
= E7ED0 Gnd DF Cwencur CONFIGURE RELAY
= &M RAss Dir Crwrcumr ., FCONFIG sys stat —#
" FREQUENCY RELAY *  Vobage Ralay
| wolt curr FREQ winz —+ = Curant Palay
= 21 Frequ =  Fraquency Ralay
= =R Rate of Ghange Frag . up""'h‘f"",:{ﬁ':‘;"‘ Rlay
= =14 Frequancy Acosm *»  Lesa of Fisld Felay
™ WOLTS PER HERTZ RELAY N 1';"1' F"'E;L“‘ 'a‘""hi'
. valt curr Treq W/HZ -3 = Fiak Gnd aﬁfy e

i POWER RELAY
& PWR LoT Tuse dist

0,

=2 Diredional Power

7 LoSs OF FIELD RELAY

2

IPEL=gic Ralay

i

OSCILLOGRAPH RECORDER

Wisw Targat Hisbory
“ targets 055 _REC comm —:-:I

(

SETUP SYSTEM
«conTig SYS stat —»

= Wiew Racord Staus
Clear Records

Recordar Swetup

COMMUNICAT ION

Clear Targst History
“— Targets osC_rec COMA —:!j

COM3 Satup
Communication address
Comm Access Coda
Ethernel

Input Activated Proflcs

" & pwr LOF Tuse dist Activa Ssipant Profle
- - Copy &ctive Profila
42 Loss of Fisld Nnﬁml Wolmge
: Hominal Cumant
(T V. T. FUSE LOSS RELAY V. T. Configuraticn
_ & pwr los FUSE dist — Dola- Transtorm

&FL W T. Fusa Loss

" PHASE DISTANCE RELAY
= pwr LoT Tuss DIST —3

21 Phase Distance
7= Cas of Step

 FIELD GROUND RELAY
W +=FIELD stator sync —#
£4BF Fiald Ground

)

7 STATOR GROUND RELAY
L # fTield STATOR sync —#

E4'E Stabor Ground

Phasc Rolabion

5027 Magnitude Sekact
s500T Spkphase Opoarats
Pulss Ralay

Latchad Cutputs
Aslay Ssalin Time
Activa Input Stale

W.T. Phase Ralio
Muulral Ratiz

W.T. WX Ratio

C.T. Phase Ratio

C.T. Meutral Ratic

SETUP UMNIT
« SETUP exit

Sohwara Varsion
Saral Humber

Aker Access Codes
Usar Contred Humber
Usar Logo Lins 1

Usar Logo Line 2
Clear Quiput Countans
Clewar alarm Courer
Diata & Tima

Claar Error Codas
Ethamat Firmwars Wer.
Dingnostic Mode

EXIT LOGAL MODE
& setup EXIT

HNOTE: Dependingon which functions are puchased, somes
MENLS My Not appaar.
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=)~ EERHAREAS

Beckwith BEEEIHLREAG Ky IPScom S-3400 - 3% BEEE 7 2 DA T s = RS232 »
RS485 £R 51|75 1 (Serial Port) ~ 4GS (TCP/IP) ~ Hiigt(Modem) - HEFZE IR AG EL 2R
iR - IPScom S-3400 FRAGHY 5 E B2l 5 =0kt B (S5 - W] BB BE P T 28
FESHEE  HE Setup(3E 24 ERE ~ &R - CT ~ VT ~ EBERDIRE ~ A S
%) ~Targets H % Sequence of Events SE{f-4C§% - Oscillography J57 40825 ~ Profile

BagER - BEkieEE - (RSN EE 2-6 ~ 2-7) -

== IPSCom {New File) _[8]x]

Fie Comnunlcatlor Monitor ~ Relay  Tools  windows — Help
Q @Semn 2y Meterlrg| {5 Phagor Diagram | 88 Sefpaints -

I_ T
¥
Windows
Unconnected _Cascads
Connected
h J Primary Metering & Status
Open New Secondary Metering & Status
Save Open Accumulator Status
Save as Phasor Diagram
Compare Phase Distance
Close Loss of Field Tools
VO Map «Print Out of Step T
Al Selpoints [#-Print Preview Sync Scope 5 ity »| Change Comm Access Code
0 Map EXIT Function Status User Information Change User Access Code
87T Dual Slope Relay Communication —
Output Test
Counter & Error Codes
. - Change Communication Address
Firmware Update Setup Comm Port
Connect/Communication Calibration Data Setup
Retrieve
Restore
Communication Cconnect Y
v
Disconnect Serial Part —
. TCPAP Setup *| Setup System
Open Terminal Window | | pyo o, Targets Relay Setpaints
5 of Events Setup Date & Time
Selu.p -+ i Display VO Map
Re_'trlwe Profile Display All Setpoints
Trigger Write File to Relay
Clear Read Data from Relay
B View
- Clear
™ Setup
| Retrieve Reset LED
Switching Method View
Select Profile Clear

Copy Active Profile

Download from Relay
Upload to Relay

[ 2-6 IPScom S-3400 i fe4E s
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File
. |l Save | B Secondary Metering |

Communication  Monitor

2-7

)~ ZSNERERE
HGRRIAGRERE T LR —
ZSH U -
RS BECER

2-11) o

W File Communicston Montor Relsy Took Windows Help
i seve (B Sexondory Meterng | (5 Phasor Diogram 8 Sepoints +

S LITRE]

KAWL R PGRREEAR
#EFT CT/PT [HEE ~ My ~ REER TR 2 B E (A1E] 2-8 ~ 2-9)
RS RO A B BRIy L By PR (201 2-10

Tools
Setup
Demand Status
Targets
Through Fault

Windows Help

Sequence of Events
Oscillograph
Profile

Write File to Relay
Read Data from Relay

#E

B LB BRH A P

% Fie Communcaion Mntor Reley Toch Windows Hep
i Srve | [ Secendary Metering | (2 Phasor Disgram | 3 Setpcints =

Currents (A) Power Currents (A) Voltages (V) Impedance (Ohm) — |
rrase s [IEETH reat ) [IEEETI oty o000 EENCEREY oo | e INIEN Ly o |
[Tl oo | Reactive yvar) [IIETTN prasos NI Praseo [NETTHN oc [IEITENN by o |
O oo | Apparent (va) prosec NN Procec ETEINN c» NI ec & [INTECE

c RCUCN oo0: [NNERTN o0 MEENTEN oo | sc x [T
pos.ses. [EEEETH Eoner e bos soq NERMN  Aoot TN | o oo NN e — |
L Neg Seq NN  eovor EEENTEE | veo Seq IENTONN cax IEETEN
 Frequency ZoroSoq NN coon NI | ZeoSeo NENNONN | Pos soo n IEEEENEN
Frequency (Hz) [HIEIEXNEE 0w ETTIN 4 IETTIN vx [T | | Posseq x ETEEEEN
vz () [IIEEE Low Frog Injection 3rd Harmonie Power (p.u) - Frequency

rocor +z=) [IETTI wy | v roal IEEEE || Froquency (i NN
) I vxo) I || Reactve NN vz ) I
S > real (ma) IR voun [T | Aevarent IR | Rocor ar) [ 000 |

[ | Inputs (e
TR m [T T [ e e e power Facor [ETIIEEN
m [ T B T Ul PR T FL erushv. (mv) [IEEEE
’ 1 ; fistg insul. (ohm) [N

} : 20 | e N 0 T [ [ St
£) 1 11 2 | 1 " LA ‘ IRIGB Sync [ 0. [ w2 [ 13 [ W [ 15 [ 18 |BreskerClosed  Targals
70 |0HE 18 20 [ 21 22 2 I 720 T T Y I T [OscTrggered  RIGE Sync

System | 10 Setup | Output Seakin Time |
- Betiings -

Nominal Voltage: 150 500 ¢ 1 ruwoom
Nominal Cumrent: | 400 050 «] _| »lED0(A)
Phas Roblion:  (~ ACB & ABC
50027 Magnitode Select  ~ RMS + DFT
S0DT Spbt Phaoe Diff: & Disable " Enable
Delte-Y Trntforme © Disable " Delt-AB  Delin-AC

" Liwe o Ground & Line-Grownd 1o Line-Lue

~¥.Tend CT Ratio
V.. Phase Rotio: | 2174 10 ¢ | ] 65500 (1)
VT NeutnlRatio: [ 10 10 4] | ] 65500 (1)
YIVERsto: | 10 10 ¢ | ] 65500 (1)
CT.Phase Rati: | 6000 14| ] 63500 1)
CT NewnlRsgo: [ 10 14| | 65500 (1)

a7 a0
[a7 207
W oo
v oo o

-50

.29%\% X AE

=g ‘E' [SI=]

KE&HE

[

el
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Relay Setpoints x| WElmiofbed L =]
2 % 51N SFR 87 n |m |
ive Sequence Imverse Time. Field Ground Phase
Phase Distance Nmm Protection Defferential curment Gk Dot || 20 b s _| o 1 e tnals
u B 51V 876D oo | I MEa ] MEaDwm
VolsHz Stator Inverse Tima 100% Stator Ground T frier L4 LRI | 3 | il e
Overexcitaion | | Overioad Protection | | Phase Overcurrent | | Ground Protection | | Defferential curment
——— T Phahoey by
= 50 L] &N IPSlogic FIL MYl CAiFyCidrCrTca FRCITCRrCiIri
Fewidual Dwachonal o e et B T N T i o I
Sync Check || Phase Overcument | | Phase Overvoltage || Overcurrent IPSlogic CECFACR CACA ERE FRE N e rTn
o S06F 530 78 BM "
Phase Harmonic
Undervoltage Bresker Failure | | Voltage Differensial Outof Step Bresker Monitoring e [ W 1] o] i (i Ll
7N 5007 E | 81 TC 12y ign
T e ||k T Gt | TG CiCa D) LA FEERETER [FRETET L)
N Overcurrent Neutral Frequency o r FrECE CHRFAT» R e r 'l S0 i BE wd B
el Ll e e A Fearfanrercarn
2 [ sm | s 814
Instantanecus. Mult-purpose Fraguency
Directional Power | | Neutral Overcurrent | | Overvoltage || Accumuistion Ly
0 5027 SOFL 81R Ty Froarst [ :Ij G E Bapi
Tnadverient VT Fuse-Loss Fmte of Change Wl il i ]| L)
Loss of Field Energizing Detaction of Frequency
_— — s
Display All Setpoirts | Disglay VO Map | ok | b | e |
=] SEEEST “%&;miz
2-10 EEER EHT RS
/0 Map =1ol x|
: |l Save &f Print  [Q Print Preview
Qutputs Blocking Inputs
|12345 60708 "n12 34 56
2 5 o =
i
24 DT 22|
v
250
25 255
#1
27 #2)
3]
#1
27T =
#1 15 om 7 E
32 =2 I.-_ 1
#3
; =
0 wﬁ + !
==
o7
. I
T2t
5 Al
2 d
A2}
o —altr
B0BE 50BF {2}
—=ﬂ1i =7
=0T )
50N £
son7)- [ 5] !
oot
B e Sl =t

2-11 2R el B HH R R AR R

(F1) ~ EBEENEL - S AR ~ B0 ~ SRR KA (SN BRI AE S BbRR (555 -
WA FFAC#R(SOE) SO AT sk - 41 N IE] -

[l Fle Ede Vew Test Parameters Window Heb

Oleldl & Bim x| 0= e b 8x] 2Rl

1 e | [ Srmany Metoing | (5 Phaee Disgrim i S +

W e Commuicaor Mostor Rey Tich Nedow Hep

-|® ¥
-&x

senup S50 | Zoomin € Zowm DT

CMCI9E £ Vokaon & Mo emgllies Conbured
V[ v [ oasme | ] na | nia
2 | 018 RETIS 2 | nfa nia
3[ =mv e | |3 nla s
- CMC2566 Cunert  mmnmmu :
T RN | nia s
2 I 1.780 & TR0 |2 I nfa na
3 I 1.780 & 16500 * 3 | nfa nia
i + - Binary Outgads
123 4
oW A: [ 0C Frrr
Siep
Tiphs: Clvlmhn-l Soe | 500 * |:| ' “_
Tuansiy [Pr123 o] Tme [ 1w.E P
I ZatoSeep. |-a- \C

5

Positive Sequence Impedance (Ohm):
| 1410 |24.50

Cirle Diameter (Ohmj:
166 |

Cirdle Offset (Chm):
24

55

21

Directioral Flement (Degres):
o

2-12 FEEEU R, 40Ry BH{TE]

26

e



| Sove | B Secondery Meteing (B Phaior Disgram ) Setpoints

Event Log Viewer,

Open |

Close |

Print Surnmary I

Print Detai ]

Mo I Ewent Summary

i~ Event Recard 511

504

505

506

507

508

509

05/07 /2005, 17:00:46.403
F4EDT: Drop

F4E IT: Pickup

05/07 /2005, 17:00:46.424
F4E1T: Drop

05/07 /20085, 19:37:26.759
FE45: Pickup/Trip

FES= H#1: Pickup

05/07 /2005, 19:37:26.734
FE4S: PickupdTrip

FE9« #1: Drop

05/07 /2005, 19:37:26.879
FE45: Drop

05/07 /2005, 19:37:26.899
Input Pickup: 5 B

Output Drop: B7 8

05/07 /2005, 19:37:26.933

FE45: Drop

05/07 /2005, 19:37:26.953
Input Pickup: 5 B

Output Drop: 67 8

Function PickupTripsed — O Pickup & Tnpped
e® 218 o0 328 = Ry @@ var 5
e 2152 2@ 40 @@ 51N @8 645
@@ 21 eewn ee sy @@ 67N DT
S8 24DT @ 40V @@ 50 M @@ ETNIT
@@ 240TH2 @@ 40VCE2 @@ 5082 P 76
@@ 24m @@ 4607 @508 TR R
@& 250 @@ 60 @@ 55D o8 2
@® 55 D@ @@ s5aN N &P 8113
een LT ET @@ 59N £ o) a1
@@ 2782 S 504 @@ 50N £ @@ BIAH
L1 Y L1 Tk L1 U O 1A E2
@@ 2ITHNN @@ S0BF @@ 50 £2 @R AL
@S 27TNZ @@ 500TN @@ GOFL e AL
ee N 9500752 @@ EiB @9 sIArs
@@ 2 8 50N @@ G4F 81 @ 81A 26
Inputs

1 2 3 4 5 ]

a 10 11 12 13 14
Outputs

1 2 3 4 5 6

a 10 il 12 13 14

18 io 20 2 22

N

2-13 EEEE HIRRREUR AR

@@ BIRE
Y YGEF
@@ETN
@874
@@ 87GD
@@ IPsLA
@@ IPSL 82
@@ IPSL 83
@& IPSL 84
@@ IPSL 85
@@ 5L G
@8 BEM
®eT1C

A
i —Woltages )] 1 1 Impedance [Ohm) -
Wi (1107 VB [110.8 WE [110.2 Rab [15.27 ¥ab [3.48
WM [23 v 14 3rdH [0.00 Rbc [1604  %bo|[358
YP5[110.6 VNS 0.6 YZ50.0 Fca |15.43 ¥oa 415
— Currents [A]- 1 1 Others-
14 ]4_03 1B ]4_03 IC ]4_12 WiHz [%] 1.2
la 40 b [408 le (413 Frequency (Hz) |49.75
IPS [4 060 INS [0 053 IN (EX] Current Profile 1
=f B
2o ’ It [Vae [ Uni]#
e alue Ll
PUT 1T 2r3f 4 WEWV E Detay 520 .
DRI 12 3r+rsC e Ll S
| Phase ang. -41.2 :
: : | F59D ratio 0.00
Hutrck | |field nsulation >100 k..
PUT 1T 203 4rsVeV 7V 8 ||vBush 1685 i
— Y stator 1.4 LA
v CERT RO (E2R (SN A (i BT Gl sedl] - e 112 s

E3

2-14 SOE 448

(7N) ~ P4 ka3 Oscillograph Record Kz 73 AfT#K#G IPSplot :

ST 4C 6% 25 Oscillograph Record

Inputs VU{EH H (411E] 2-15)° SR 4Lk [PScom S-3400 HAETROE FAER

J:-}'l_;—\—r

5% & Partition~ Post Trigger Delay~ Trigger
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B IPSplot pluse SEEE S 43 Hr RSB FIGEE T 497 > IPSplot(pluse) » T3k
IR T R R - BB RIS SR RS
S5 ] L ES BT 2-16) -

Setup Oscillograph Recorder X|| Retrieve Oscillograph Record x|
[} Sottings Record | Triggered Date/Time [ Status ]
Parttions: | 4 Parttions: 168 Cycles -] 1 174un2014 12.03:34.007 Ful Record

Post Trigger Delay: [ 10 5 4| | | 95(%)
—Trigger Inputs

Ma 2 3 e s e =7 =

i I R i A s N A
—Trigger Outputs

Vi W2 M2 W4 W5 e W7 M2 )

rs FoFCi1 C2 013 i Cis Cie —File Format

[E7 I8 D9 IE20 FHi21 22 [023 & BECO (".osc) " Comtrade (“cfg:"dat)

swe | Cancel | Retreve [[ Cancel |

2-15 I ACEREsRLE

ZBk Edt Wew semnos window Heb

B PSP - [MI520: (7 A-WORK Shared | Scott_Screenprinks" Wayne\ 6 7.05C] @ =
=18 x|

= DL TICR »u|@1a_z|rvm:...«p o | 2= g o

2y ral '(“. 7 a r‘"—
.'ll \ £ ."' ". r \ ,u

\ [\ tha@or dqs lay sﬁoﬁvn at'

\ j /ét Markeﬁ#1 Idcatlon ”a,l__)_,"'

"', / ". ,.’f 1\| i.'f | I"'I "1 / 1'.' ."F \ I.'r \'.
||I i I.II I.' III |l.l I'. I.il | II. t II| '||. ;. \
1504 = 5 / II"'. -; % I\'JIII II"\. j II J \q."ll I"..r.l I
[T 4 [ ™ My Y ] Fal 7\ 7 "\ 7 A i
B '-._\ f “E I |I I". I i I-l \ i\ / '.II / |\ / [ | Y /
.II\ Y I'l. .a". \1I / \. I I'. : H\ L l|l A |il { ! .'I 1 I'l '|I I-I
l'\- I 1. i\'\ .'..'.f Il... J |I Il : \ I| |Il II I.II 1 | :'I ; J|I | I.ll III III
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