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1. GE B HEORE BRI RIS -

JIIEWN GE
9/19~9/21 | 2. ZEMEAK Owen Sound FEEEE
] NE] .
Fff ~ GE Interoperability Lab °
JIIEN
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2~ e R PHRE R M
— ~ P741 £2 P742

P741(Central Unit > @& 3) ~ P742(Peripheral Unit  WE 4)/
GE NEl4EEZ oM AERIEREER > Hf P74 N& 9 HIREERE (9
Zones) » A[#EFFELE 28 ([ P742 > lEMHEEF(RESTE & % 0] 2 28 ([E 64

Fixed

LEDs

cover

function |

Bottom

Fixed Serial NaModel User proggammable
fundion LEDs NG andﬁaing\sL cD Topcowr Hotkeys fundion LEDs (tri wlor)
N\ \ / / /
F's = =[]/ . A
i £ il e - 7
S —— N / ! S ————————
\ 2 y ; ——
=E /] <
L Of
o ofpror = @ @ @
o= O rEALTH
N e =) € ®
[
o B Q@0 & €
I\ e e——
—— | = ————
/’ @ ‘:‘ el Iﬁl [ ] \
. L, P
! / | \ N
Userprogrammable furtion Battery compartment Front commsport Download/montor port Fundion Bottom
LED's (tri- olor) keypad cover
= .
3. P741(Central Unit)
Serial No and 1", V Too cover
Ratings p
AN
= I
I T T 1 { —dol
In_1/5 A 50/60 Hz N
[ m— L 4l
L e— ﬂ 9
| | 1co

o |+ Hotkeys
o

)| ol User
— | programmable
function LEDs

compartment

comms port

Down\\oadf
monitor port

4. P742(Peripheral Unit)




H R P741(Central Unit)Z WHEASEXET (WE 5) > EHEBEUI T ¢

al
o
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0
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Os

00000000k &
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»400000000k f

O0» €
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O] O
©

0

Sl
4 I p
é A= ||
- — =g
o |
© | O O 3’ ¥
%
o
'y r'y r'y ry ‘ [ :.. h
]
=] o) T O
| Co-Processor
L Logical Output L I Input Power Board )
gj(t)?nmunic‘a‘t\gn Contact Board Contact Board Supply ngggfj'
Boards Module P3712ENe

5. P741 WEEG %5
BN (Communication Board) : & P741 & Z Al B 7 £ 7 B i 5N
Bt > SIS RS ] E B 4 5 P742
#E oiE B A /B B (Logical Input and Output Contact Board ) :
% 8 4H i A Bl o RERG -
B R f54H (Power Supply Module) : {RFE K& MEE 2 B -

* 2. EEMREEMZE

Nominal dc range Nominal ac range
24 -32V dc dc only
46-110Vde dc only
110-250 V de 100 - 240 V ac rms

Ji B 28 A (Processor Board) -

Main Board : DSP-TMS320C-32 bits-150 Mhz °

Co-processor Board : DSP-TMS320C-16 bits-100 Mhz o

MEfR 2 (Optional Board) @ {RFERKEEHE I IRIG-B Board(GPS BF
RIE ) » DLE 5% Ethernet Board ZNA [(RJ45%3) or (LC*2 +

RJ45%1) or (RJ45%1)]



A P742(Peripheral Unit)Z B fgaest (AE 6) > EBAT

AY
|
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o
o
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%%
o

CELIEIRE RIS
-
D
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|02 0 03[ O3 03018,

(0903020036

i
¢

O <
L | > | | > - || > D ﬁ
ot t .t t ot ot
8 LD!iIG'\L ANALOC 8 LOGICAL 8 LOGICAL POVVER
INPUTS INPUT OUTPUTS INPUTS SUPPLY
O MODULE
4 HIGH BREAK CO-PROCESSOR BOARD
COUTPUTS (Connection to CU wvia oplical fibre)  —  F37i10END

6. P742 WEAG S

® 16 4HEER G A PERG L 8 4 M g L BEEG -

® JEHCL#M AfH4H (Analog Input Module) : ®[#% 1 4H(3 phase + 1
residual )R > BHEME Fy 1A B 5A

® FEJFH4H (Power Supply Module) @ {RFE R MEH 3 B -

*® 3. EEMREEMR

Nominal dc range Nominal ac range
24-32V dc dc only
46-110Vdc dc only
110-250 V de 100 - 240 V ac rms

® JEHHESEMN (Processor Board)
Main Board @ DSP-TMS320C-32 bits-150 Mhz

Coprocessor Board : DSP-TMS320C-16 bits-100 Mhz -



AR P741 B1 P742 Z (REETNREIHH > 413K 4 AR -

F 4. P741 1 P142 (RETIREHH

ANSI | |EC 61830 Function P741|P742
EYBBI PhsPDIF | Phase segregated biased current differential high speed and delayed busbar protection Yes
8z . Y |

0 GzPPDIF | Check Zone segregated biased phase curent differential high speed and delayed busbar protection | Yes
§7BB/ y . _

\ NeuPDIF | Sensitve earth fault bias current controlled busbar profection Yes

§1czl . .

\ GZNPDIF | Check Zone segregated biased earth current controlled busbar protection Yes
30751 .

p OcpPTOC | Phase overcurrent protecion (2 stages) Yes
Vol eproc | nl

N [Em arth overcurrent protection (2 stages) Yes
fF))[]ST/ DzpPhsPTOC| Dead zone phase protection (short zone befween CTs and open CBs) Yes
‘EIUS” DzpEmPTOC Dead zone earth protection (short zone between GTs and apen CB) Yes
CTS Current transformer supervision Yes | Yes
S0BF | RBRF Breaker failure protection (LBB) Yes | Yes




. ~B95 Plus EiBrick

B95 Plus(Central Unit > #IfE 7) ~ Brick(Bay Unit > @& 8)%4 GE

NE A EZ AN E R ORE EEE > H o BIS Plus W& 6 HIREEEH (6

Zones) > Al B #E 16 {# Bricks ' [ERHEF(REANEEZ 0= 24 (H
5 4R o

HMI Display

Stotus LED  Annunciator Display

Connect USE
= Cable Here

— e

Navigation Buttons Back Button

7. B95 Plus(Central Unit)

1110

S ——

8. Brick(Bay Unit)



A B9S Plus(Central Unit)Z BEAGSCET (ZME 9) - EHHBAT -

D A
Main Processing Card Power
J F C
Process Card Process Card Communications

3 Grounding Post

Port 2

Portl
Port 3

9. B95 Plus WG E%E

BEE M 4H (Power) : DC power = 110, 125, 220, or 250 VDC ; AC power :

115 or 230 V AC-

## K (Communications) * E1#E 2 il Z K4EEE T Port 2 8 Port 3
BE{# B95 plus PAE#E 100 Mbps HYZEE B Gateways ~ HALEEE ~ DA

& EnerVista Software fi% [t &R -

FEH K (Main Processing Card ) : &%E 1 {& IRIG-B Port(GPS I

ME ) 1 (HZ KRG Port 1 Port 1 #7% F(E4ERE 2 48

1 - TETP, FTP, HTTP, SNTP, and Modbus TCP/IP.

jm B R (Process Card) : &5 # UL Bricks ZHAERE - EREE -

PARe 3 ik B g es Dk AR aR a9k - TR R el # 8% 8 & Bricks » Il 2 #%

12 {@ Bus Sources °



AR Brick(Bay Unit)ZBEfg sk et 2@ 10 > HFEALR * “&RES
B (8 o B A G PR RGBS (Point to Point)®E B ~ DL A HEINY

R E T

Connector & - Communicotions

& 3 100 Bose-BX bi-drectional fiber optic Ethernat ehanneds for
|EC B1B50 communications

DC Power Input = 110/250 VDT

Connector ‘B = Outputs
& trip-roted solid state reloy outputs with current and valtage menitaring
Z Form-C outputs
1 mechanicoly bi-stobde lotching refay
Connector ' - DC Inputs
18 internally wetied contact stotus inputs
Tuniversal OC warsduces inputs - RTD, DOmV, potentiometer

Connectar D" = AC Inputs
8 AL cument channels or & AC currents and 4 AC voltages
SAor LAnemingl CTs
500 to 240V nominal VTs

10. Brick mH a2

AR B9S Plus ZIREIREIHH > AR 5 AR -

% 5. B95 Plus fre&INAEIH H

Device Function
878 Percent bus differential
27 Undervoltage

50 Instantaneous overcurrent
50/74 CT trouble

50/87 Unrestrained bus differential
50EF End fault protection

51 Time overcurrent

50BF Breaker failure

10



— ~ GRB100

GRB100(Central Unit #1[& 11+ Bay Unit #1[& 12) A TOSHIBA 2\ =]
SEZDHAERFEREERRE > NE 448 REZEEHE (4 Zones) > A H#HEZL
Z# 32 {E Bay Unit @ [ERHEEZFReETH 202 32 Mg -

11. GRB10O Central Unit

12. GRBI10O Bay Unit

11



A B GRB100 Central Unit ZHEHGEL ST (XOME 13) » EBEAI T ¢

VCT SPM FEP#1 FEP#2 FEP#3 FEP#4 |10#1 |0#2

13. GRB100 Central Unit 2 B##85% 5T
VCT (Voltage Transformer Module) : #2ft 12 {2 B #H A DL K 1 {§E
IRIG-B Port(GPS H#fE [E] ) -
FEP (Front-End Processing Module) : FEP B #f Bay Unit #£ 2K #Y &1
B E R 1% 35 2 SPM > (& FEP & $ 8 {i Bay Unit > & B GRB100
Central Unit £ 2 7] # 4 {& FEP -
SPM (Signal Processing Module) : SPM ®] /& FEP Ei VCT #% 2K /Y £ &
fEfE— AR - &N -~ R -~ BIPLHF -
[0#1 #5540 © ¥t 12 {8 Binary Inputs B 3 {& Binary Outputs °
[0#2 f54H : #2 (L 3 { Binary Inputs > 13 {& Binary Outputs ~ BA &

2 {# RS-485 Transceivers ©

12




A B GRB100 Bay Unit ZWHEREET (XE 14) > BRI T ¢

CcCT BUMNM1 BUMS

14. GRB100 Bay Unit b #5551
CT (Current Transformer Module) : F&fit 1 4H 3 fHEE Ji g A -
BUM1 Module : % CT 40 8 M| =~ &R E IF A/D Bk - A2 4t 13 E
Binary Inputs B2 2 {# Binary Outputs °
BUMS Module : #2#t 7 {& Binary Inputs * 4 {# Binary Outputs ~ 2L

Fe 2 B R EZRBEAR (Trip) %L -

AR GRBI00 Z PREENREHH » W5 6 Aok °

% 6. GRB100 frE&THREH H %

B Busbar protection

Circuit breaker failure protection

B End-fault and blind-spot protection

13



Vq ~ =fEsrEE H ARG BB EE < CEE s A

® IR TNEETEH (Protection Items)= @ = EEE P741 ~ B9S
Plus ~GRB100 & E.F R AN REETIAE > 40« PE R HE 2= )7 =58 (& Check

Zone) ~ E ks K ERE - CT RERHE -

o NIEEBMMENMS * GRBI00 T Z WM&/ > &HHFE 161kV TIE
CB(50+2) Pri& > 75 55 I ik BH 1 AR &1 - 55 il 3 2 e I i = 0c i) 7 > ] bl
{55 & R 75 oK B 7%

® piAEMIRiE ZEMMBME © GRBIOO & % o] M £ % = 32 (&
Feeders i M X AL S FAK P/S 18 P/S~ 8l & P/S FEMREMAE S (&
% 30 MEEM) ZERIEIRE » SSMAAERE PT41(H B 28

Feeders) ~ B95 Plus(n @ £ 24 & Feeders)HI 4 A 5¢ & FH -

® LT E IEC61850-8-1 2 EENME @« —HNEBEESTILHAH > WILA
& 1) 25 B 9 &0 ER S GOOSE {34 & Station Bus > @0f¢ Station Bus
GOOSE U E » AN EIM R E R B G /EME (interoperability) ©

14



B~ 525

RKIATERR T EINZE K GE A ~ HZA TOSHIBA 2 5] 2 [ g £ Al — (A
B & 7 B = B O P R 58 R B A% L R flo A 0 R E IR B SN TEC 61850 B E
BEM BB > F55 GE AFZH 25 MZ K Oven Sound BHEEE
Fif ~ GE /A 5] Interoperability Lab» &R BE LEWT -

— ~ fIZ& A Owen Sound EEETBFT

Owen Sound FHEEE T (WE 15)UNIMERLZ KA > H
h% K Hydro One 8 1/ 5 4% > Owen Sound B ESEAT 2 251 B &

FEZs 5 BE BT (Transformer Station) » H [ AWI[E] 230kV 43 T # &

W& 230kV/44kV #EEEES o 4 230kV Bus > EEERES T M 44kV £ OF B
fftes -

H

B 15. f1ZE K Owen Sound %5 = &5 & Fy
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BEMMANETEEME 2 EEMZ LR " GE Hard Fiber Process Bus
System, (A& 16) > 7E M R4 FHME 2 CT &k PT % & & (5 9% 5 & 18 i
EHEE Brick & Brick HUEE K DA B i SR SR BE # 1% > & 8 Hard Fiber
Outdoor Cable {247 Hard Fiber Cross Connect Panel » ffj Hard Fiber
Cross Connect Panel HYIZJAE %0 A I+ — % > 0 AIMIRIBE BRI E K - K
FHEA R 98 48 Indoor Fiber Cable A X EERE AR » HINIE RAHGE
Fi 4 2 K488 ~ Bh¥ BE (Point to Point)##$E » Rt EEEY £ 2
e HRER)EEEBEMFREZARERE -

Brick

__., Switchyard
| .

e

=~
Control house

|
‘, Cross Connect Panel )
- i

Relay Indoor Fiber Cable

Hard Fiber Outdoor CaBleJ :

16. GE Hard Fiber Process Bus System
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S EE AT N i B S AR (44kV) Z (REE B BE ¢ BR 4R Or 3 EE BE GE D60 ~ MAIN
CB {% s E ¥ GE F60 - TIE CB {%: E ¥ SEL 451 - i It i 5R 28 38 (8
IEC 61850-8-1 £RM GOOSE - ifii ¥ 88 % &% (230kV) Z B &5 (R€ B BE GE
ToO0 NERERE S AN ZEFE  HAlliEHE GRS IFERE RS
FrNER 2 REEREAE - WE 17 i e

17. ST IR & 7 B A &
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FEREARET > & NIFERFEHE RS EE > R REER GE

D60 & #%E 4% GOOSE 2%t Trip &fl 5% B BT 65 4% CB> LLRR B & & > 17 2% Block

HIEE FFE#1 MAIN CB {£# 2 EE GE F60 ~ TIE CB £z E EE SEL 451 (40

18) -
(B 87T, 51 CB 87T, 51
GE T60 GE T60
230kV|[ A 230kY | A
) L\ AVAN
LIV N BEE A\ A
44KV |[Y (3 30) 44KY | V(i k)
S SN
#1 MAIN | (B 5.9'.5..]:.‘?.“.5 #2MAIN | CB | GEF60
i
MEVHIBUS | o= _ 44 kV 2 BUS
(B F——
: 676N o 676N
: SEL 451  SEL451. _‘
CB 1L OB |:| OB | foraakv#2 BUS) (or 4V 1 BUS) CB || CB CB
GOOSE:Tiip “1 (GOOSE:Block) .
ault |
;" (GOOSE:Block)
ks | B B8 ME  BR  BR
515N 515N 515IN

SUSIN £ SUSIN G 515N
GED60: GED60: GE D60

GED60  GED60  GE D60

18, MRy - MBI EEE ZBERP

18



& Mg CB INEUA IR W BBy > e fRE&EEEE GE D60 KA 5

£ H Block 58 & Eif#1 MAIN CB fR:€&EEE GE F60 ~ TIE CB f#:& &

SEL 451 » {R{%#Z B E##1 MAIN CB -~ TIE CB - DLFS 8 & & (40 &

19) -
cp 18751 g 871,51
GE T60 GE T60
230kV||A 30Ky | A
AYA A A A%
LEB AN 2EB AN
44KV| [V (i) | XY | V(i)
{\ GOOSE:Trip
{S15IN GOOSE:Trip 515N
HLMAIN | CB |3 (\ R MAN | OB | GEF6)
quuu.'
MEVHIBUS  |§ qub 44 kV#2BUS
: B ———
: 676N TN
. TIE o
: SEL 451 | SEL4S| | ‘
CB 11 OB |:| OB | (foraskv2BUS)  (for 4dkV#iBUS) | B || CB | [ CB
GOOSE: Ttip ”l' (GOOSE: Bleck) .
ault|
t ] (GOOSE: Block)
TR R TR
SUSIN £ SISIN§ - SISIN SISIN. SISIN 515N
GEDG0} GED6O0:  GE D6 GED6) GEDS0 GE DS0

19. TFeERE s H CB Bt A Flky - MHENERE Z B EFHP
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FEREARE T

=K ERH] 44kV #1 BUS &M AR R - SEERT

N 2 85 4% O & B BF GE D60 B M % (M 2 & & - Bt R i #1 MAIN CB fr&€

B B¥ GE F60 ~ TIE CB fRe& 5% SEL 451 Bi{E &P > ML EEMERESE

W~ EEEPR GOOSE R E s # » NItE A A TIE CB fra& E B SEL 451

Block &5k &£ #2 MAIN CB frz€ & 5% GE FoO (A& 20) -

------------ ‘Black
CH R?T,ﬂ‘ lllllllllll . B H?T,S'
{GE T60 | : GE Té0
230kV| A . 20§ | A
] A\ :
ULV [V . 44KY | Y(Hsb)
(\ GOOSE:Ttip: |
e - GOOSE:Trip SISIN
HIMAIN [[CB i oo frnnne ' {\ #IMAIN | CB | GEreo | GOOSE: Block
44KV 1 BUS i: et MLV BUS
CB pronnnnnnnnyg
Faul 67167N FOIEIN | e
SEL 431 1SEL 13
CB |1 B | [ OB (orsskve2Bus) (forddicipusy | B || CB | | CB
we B8 ER mE MR W&
SISIN SI5IN 51/5IN SISIN - SI5IN - 515IN
GED60 GED6O  GE D6D GED6) GED60 GE D60

20. 44kV #1 BUS #(f& - fHEH E B 2 8{E 1B P

20




H#1 MAIN CB R &L IEH BUETES > (k Or 58 177 5 o b 2 R 25 (R &

BEE S DEREG T AREEESSEM CB: %5 TIE CB N M AIE

W ELETES » TIE CB £ & 52 SEL 451 B RN FE 25 H Block {98 &= #2 MAIN CB

i€ B GE F6O0 » IRIRaE s Cu i #2 MAIN CB fr# & 5% GE F60 51 #)fF

PR (A0 fE 21) -

M\Tip(SLE#ES)
----------- LOUSE Bleck
cg ST Pa— g 187151
{GE T60 : GE T60
230v| A 230§ | A
; A\ :
9RE : BEE
Mk YR ) : 44K | V() .y
N GOOSE:Trip : N\ EQ__OSE.TM
S + GOOSE:Trip SUSIN |
KIMAIN | CB .GEFﬁﬂ! """""" f {\ #2MAIN | CB E{;]:l*ﬁJ_GOOSE:BlBek
44KV #1 BUS 1 ‘ _ o MKV BUS
(| —
fFault L1 R— O e
SEL 451 C sl :
CB [ B | | OB | foraakviaBus) (forddkViBus) _CB || CB | [ CB
R MR @R BE B4 WA

SISING SISIN SIGIN

SISING SISIN - 515IN
GED60  GED60  GE D60

GED60 GED60  GE D60

21. 44kV #1 BUS #[% H MAIN CB ( TIE CB % Bl 5 B
> HE B Z B EER
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— ~GE Interoperability Lab

GE Interoperability Lab(XI1[E 22)fi £ il £ K& $% i 2 GE #ff & h
O R 2012 FE BRI - F Z A KM AE [EC 61850 #E#E N » GE & 5% B 1
T Wi EEE > 40 © ABB ~ SIEMENS ~ SEL ~ ALSTOM (E. #% GE ff )% - iz 1tk
H AR S E AR RE J7 B g R E M AR A AR b Y B B8 B - GE [ g 5 Al B AT
T8 B N e R P M &S 0 DL R - DLiR S GE BB 2 i 5 58
jj o

Interoperability !
lab |

22. GE Interoperability Lab
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KAFEmEFR OV E)r B FHHEH TEF 2% SEL# - GE#
fRETEEE NI GE JE Mg F Bl /¢ Interoperability Lab fi# H 7 SEL 411L
EEE (48 23)81 GE L0 EEE (W1 24) » B KR &S W RCR B R s A =
Z &% W {E TEC 61850-8-1 FEAET - % i GOOSE H g B AL A & -

#H IR

23. SEL 411L &EEE

24. GE L90 % &%
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. & GE L90 T E2 > PUSH BUTTON 1 AR A& &4H% » SEL 411 T E=

B AT EERE - 0 5% AR 5 m e B e

STEP 1: i SEL 411L & EEEL GE L90 EEE 2 1P fir ik % & Ky [4
— @ WHER ICDER A IEC 61850 MAE 4
E & o wE 25 -

25.% & SEL 411L & EEH GE LO0 R 2 e ¥ &

24



STEP 2 : g% GE L90 #&&# PUSH BUTTON 1 ARF&EEHE > WIE 26 -

mable u‘hnnsHIUP gk Rlj21: Settings: Proouct aeup
| ot | 070 | VIEWALLS

0 “; _'_' _.'.'_ PBY
i Prog Pushbutton 1 Funcion | Latched |
ko TTop oA 1 USER PB 1 |
Prog Pushouton 1 0n Text | {57
Prog Pushbutton 1 Off Text | |
{Prou Pushiutton 1 Hold \ 013 |.
[ Prog Pushbition 1 5e. | OFF |
| Prog Pushbution 1 Resel TR OFF
| Prog Pushibution 1 Autoreset Funchion | Disabled
|| Frog Pushbution 1 Autoreset Delay | I |
Pm_gmmmmmmd: OFF =
‘| Prog Pushbuton 1 Local Lock OFF S i @
| Proa Pushbiton | Grop-Out Trmer N
f
it CEERlRIES 1
G Dﬁablﬁv_—___J"'
. Enabled p

MOTOR THERMAL
CAPACITY' USED: 252

[
User-programmable pushbuttons 1to 16

PUSH BUTTON 1

26. ¥ GE L90 EE PUSH BUTTON 1 jREE:N &

oR |

25



STEP 3 : GE L90 % EF /% &H 5. GOOSE f{# 2% &= STATION BUS » #I[&E 27 -

27. GE L90 B2 ¥ 5. GOOSE {#3% % STATION BUS

STEP 4 : SEL 411L TEEEL STATION BUS #2U%x GOOSE =H & » #l&E 28 -

28. SEL 411L FEEEL STATION BUS Uk GOOSE #H &



STEP 5 : SEL 411L % B 2 U 21HYERE VBOOT M &1 5% i Al B k& PBY »

WIlE 29 -

————— —-_—==]
O, 87L O) RECLOSE||
- 1 |

EReIeEaIS SEL=411L | O evaseeo @ | ENABLE | @ ) ENABLE |
LABORATORIES PROTECTION AUTOMATION CONTROL | oy | ] ) 1
| \ T T
O] COMM ) - o] 1
[ PB2) | SCHEME | SPARE |
@ 10 st o e i 'ENABLE | ! |
10 TIME O 87LLOST : | ! ] |
1 Ol ALT N 7 ol¢ T

O comm O ETLAM | I
! i I'SETTING | (PB9) ! SPARE !
Vo sare o | I ! !
10 ZONE1 o 79ResET ! : ! 1 |
1 ! O} RELAY : 0| 1
10 zoez | O tstockour 1Y (pB4| 1 TEST | (PB10) ! SPARE |
:O ZONE3 O 79CYCLE | : MODE : y
+ 10 zonE4 ! ! t l,
o O 255YNCH CEE o BREAKER
1 O PHASE A 0 50 | | ENABLE : | CLOSED |
! I
:0 PHASE B o5 | : 1 : 7

I 1
:0 PHASE C O Lop | O: MANUAL | O: BREAKEF{
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[1] GE A=t ik -

[2] TOSHIBA AEfeftr ##

[3] INSTRUCTION MANUAL BUSBAR PROTECTION RELAY GRB10O -
[4] INSTRUCTION MANUAL B9S5 Plus e

[5] TECHNICAL MANUAL NUMERICAL BUSBAR PROTECTION RELAY(P741, P742 & P743) -
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