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KGREBE

P:\21-1188.01 TCL&P GRAND TRAVERSE SUBSTATION SPLIT\PDS\GV-604 (3—LINE DIAGRAM — BREAKER GV422).DWG

TO AC SCHEMATIC
69KV No.2 MAIN BUS POTENTIALS
SEE SHT. 610

3-LINE LEGEND
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- A \ (ZONE 1, 2, & 3), UNDERVOLTAGE,
5 2 8 B £ g & £ z g 2 = SYNCH CHECK, & RECLOSING RELAY.
5 ® B & 52 B B & 5 B B ® . . 69KV NO.2 MAIN BUS A 311C (BU). . . . PHASE DISTANCE RELAY ZONE 1, 2, & 3
351S. . . . MULTI-FUNCTION RELAY
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g C 311C (DIFF). . . . BUS DIFFERENTIAL OVER-CURRENT & BREAKER SPARING
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B 3 PST ABS 313 12 t—-‘” 705 706 |9 10 —/\_ 3¢ GANG OPERATED SWITCH
[ov425 | N RN % _
C J 16 DISCONNECT SWITCH
(340)  INLN GV422 "
N e
S ot05A MR SEL_311C A POTENTIAL TRANSFORMER
CONN 600/5A Y CURRENT TRANSFORMER
1 s Lug oo 1L Lol 3L L4l 50 Lel 5 ¢ -
4 | LR K oo
K@j LIGHT (R = RED, G = GREEN, W = WHITE)
iz Ors Q17 Org =
CKT. #409
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A ERT - 4 317 10 |1 2 SEL 311C GV422[ [SEL 311C G422
A k Al o o ol o N\A o] VS VS
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KGREBE

P:\21-1188.01 TCL&P GRAND TRAVERSE SUBSTATION SPLIT\PDS\GV—605 (3—LINE DIAGRAM — 69KV BREAKER GV522).DWG

3-LINE LEGEND

311C (PRI). . . . PHASE & GROUND DISTANCE RELAY
(ZONE 1, 2, & 3), UNDERVOLTAGE,
TO AC SCHEMATIC SYNCH CHECK, & RECLOSING RELAY.
69 KV No'gEgAgﬁTBU; OPOTENT'ALS 311C (BU). . . . PHASE DISTANCE RELAY ZONE 1, 2, & 3
351S. . . . MULTI-FUNCTION RELAY
‘ K 587. . . . TRANSFORMER CURRENT DIFFERENTIAL
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° ° c SS. . . . SYNC SCOPE
TS. . . . TEST SWITCH
1200A 69KV \( \( oV 523H
3PST DISC. SW.
o, CRWRVRER) 3-LINE SYMBOL LEGEND
o 40 0 |0 a L02)1 J 2 ] SLIDE LINK CONTROL PANEL TERMINAL
FUSE — TYPE FRN
NIEE f(“z 203 5 204 5& 6 el
O RELAY OR SWITCH TERMINAL
ms 120711 (205 C 706 |9 10
rc T o o 0—/\/—% ® BREAKER TERMINAL POINT
(37¢) L LIS G522 va SHORTING TERMINAL BLOCK
3-2000/5A MR SEL-311C
CONN 600,54 X . POLARITY MARK
3 Of 5 03 Of 1
Nt L GROUND
PANEL 4 PANEL 4 PANEL 4 | RS-
X2 X1 X5 L
ey, 6 G4 O I ) —H1 SURGE ARRESTER (MOCV RATING)
CKT. $414
(BACKUP RELAY)
415-4 415-4 —">~— 39 GANG OPERATED SWITCH
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0. .0
B gllmz 80 719 B 12 |5 ; g ¢ 4 Tr13 Tz 213 J714
PANEL 4
m-3 12 1|8 M1 19 10
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N o V5o (42 54 56 58 LINE POTENTIAL
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2,4,6,X C.T. CKT.
P13 Gis Q7 Qg WHERER|| | CONTINUED ON SHEET 4610
PANEL 4 PANEL 4 PANEL 4 B
c
J 69KV LINE QUTPOOR
o O O O (PRIVARY RELAY) 1200A 69KV v\ LCKT. 13 FUSE BOX 1&)6
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SEL-311C GV522 . L 4Tc=2
l -
g ) PANEL 4
4TC—1 1 X4,
® O—110 ] * = o |
t LU
A METERING POTENTIAL (E9K UNE SY0)
4TC-3[1  4TC-401
B SYNC (I)  SYNC (SN)
¢ > —e—|I" —
C 1-CCPD  (AD) TO 69KV SYNC BUS
" 10.25 KV SEE DWG. 612
Y Y 67/115//67/115V
14 L16 Mg A0 A B C
4TS-3 % C{ % TCLP
CASS ROAD LINE
O3 Qs Oz Org
o O O O
4 5 6 3
BITRONICS GV522
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C.T. CKT
THIS DWG.

TO AC SCHEMATIC
BREAKER GV222
(TRANSFORMER #2)

TO 69KV No. 2
MAIN BUS PROTECTION
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. f \
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DWG. 612 DWG. 604 DWG. 605
69KV BUS #2 OUTDOOR 3-LINE LEGEND
FUSE BOX #4
——————————————————————————————————————————————— 311C (PRI). . . . PHASE & GROUND DISTANCE RELAY
(ZONE 1, 2, & 3), UNDERVOLTAGE,
SYNCH CHECK, & RECLOSING RELAY.
311C (BU). . . . PHASE DISTANCE RELAY ZONE 1, 2, & 3
351S. . . . MULTI-FUNCTION RELAY
TTE—1 1751 — — — — 175-1 587. . . . TRANSFORMER CURRENT DIFFERENTIAL
_
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N ® BREAKER TERMINAL POINT
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== BREAKER GV522 ¢~ == T 7T -7 T T " — = — = — = — — — = — n POLARITY MARK
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A
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THIS DWG. N N S . THIS DWG. 5 B 5 B 55 5§ 5 5 © 5 &
o o (e) o
r A PRIMARY RELAYING BACKUP RELAYING g A R S ¥ %5 F 223
N A B ¢ N A B C v v v
| | | | T0 AC SCHEMATIC TO AC SCHEMATIC TO AC SCHEMATIC
z = o o =z = @ Q BREAKER GV422 BREAKER (V522 CIRCUIT SWITCHER GV1129
S £ = = 2 2 2 (SOUTH SIDE) (CASS ROAD) (CAPACITOR BANK #1)
> > > >
= T = = - - = = DWG. 604 DWG. 605 DWG. 612
Q1T Q3 Q5 17B—1
PNL.#1 5]
6| 6] 6] TO 69KV SYNC BUS
D 2 5 R 1782 DWG. 612
2 04 06 5]
o Ol
RO
[ I X I 1 O3 05 = =
:‘ 8~ L2 1% 6_‘ :‘ 0 147 Li6 1§‘ PNL 41 O O
I (i % 1753 1L AL 3L 4L 5L L6L I % 1751 X1 . b 5
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7571 73 95 9 T3 Y15 Y17 2 04 O6 M
L === H L= = BUS TIE SYNC
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OUT102 A03 o——F—o0 AD4 |CLOSE BREAKER GV222 701 0UT102 A03 o——F——o0 AD4
OUTI03 | A05 o——fF——o A0 OUTI03 | A05 o——F—o AQB
OUTI04 | A07 o——F——o A0S OUTI04 | A07 o——F—o A08
0UTI05 | A09 o——F——o A10 0UTI05 | A09 o——fF——o A10
0UT106 A1l o———o A2 0UT106 A1 o——fF—o0 A12
OUTI07 | A13 o——F—o Al4 OUTI07 | A13 o——F—o Al4
ALARM M5 o——4F——o A16 | ALARM TO 87L—ITC-B IN106 THIS ALARM M5 o——4F——o A16 | ALARM TO 87L—ITC-A IN106 THIS
FOR COMPLETE DESCRIPTION OF RELAY INPUT/OUTPUT SEE INSTRUCTION BOOK FOR COMPLETE DESCRIPTION OF RELAY INPUT/OUTPUT SEE INSTRUCTION BOOK
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P:\21-1188.01 TCL&P GRAND TRAVERSE SUBSTATION SPLIT\PDS\GV—710 (DC SCHEMATIC — #2 XFMR RELAYING).DWG
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| R 64 R16 c
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I
I
(=) i
87-T2 (SELS87>
INPUT/ SEL-587 FUNCTION E\FJFG
OUTPUT TERMINALS . 86-TP (ES 7808D)
IN1 201 o—(N)—0 202 | CS GV329 52a STATUS THIS 5 C E—
Lr
OuT! 203 o——F—0 204 [TRIP 86—T2 (PRIMARY OVER—CURRENT) THIS CONT. CONTACT DESCRIPTION B%VEVE
ouT2 205 o—— —o 206 @ TRIP |RESET
IN2 207 o—N2—o0 208 |BREAKER GV222 52a STATUS THIS H; B—C X |DC NEG THIS
0UT3 209 o—— o0 210 | TRIP 86—T2 (DIFFERENTIAL) THIS +F F—G X |TRIP SOURCE THIS
0UT4 211 o——F—o0 212 | GV329 BREAKER FAILURE INITIATE 701 "M —HF=13 | 1113 X |BLOCK CLOSE CS GV329 711
ALARM 213 o—— o0 214 |70 SEL501 YIN THIS 12 —HH{p—18 | 12-18 | X TRIP CS GV329 TCI 711
POWER 215 216 | POWER THIS 15 — k17 | 1517 X
FOR COMPLETE DESCRIPTION OF RELAY INPUT/OUTPUT SEE INSTRUCTION 16 —FAf—14 | 16-14 | X
BOOK. 21 — H}— 23 | 21-23 X
22 —| b 28 | 22-28| x
25 —| - — 27 | 25-27 X
26— }— 24 | 26-24 | X
S0P /S1P /SIN-T2 (SELSOIYYS 31— }— 33 | 31-33 X  |BLOCK CLOSE BREAKER GV222 701
32 — - 38 | 32-38 | X TRIP BREAKER GV222 701
INPUT/ SEL-501 FUNCTION REF, 35 — - — 37 | 35-37 X
OUTPUT TERMINALS DWG. 36 —||dl— 34 [36-34 | X
XIN 201 o—@&N—o0 202 | ALARM FROM SEL351S RELAY THIS 41— 43 | 41-43 X
XOUT1 203 o——F—o 204 |TRIP 86-T2 (PRIMARY OVER-CURRENT)|  THIS 42 — - |— 48 | 42-48 | X AMBER LIGHT THIS
X0UT2 205 o——F——o 206 45 — - }— 47 | 45-47 X
YIN 207 o——m——o 208 |ALARM FROM SEL587 RELAY THIS 46 —|HF— 44 | 46-44| X
YOUT! 209 o——F—>0 210 | TRIP 86—T2 (NEUT. OVER—CURRENT) THIS 51 — - F— 53 | 51-53 X [BLOCK T2 FANS 837
YOUT2 211 o——F—o 212 52 — —}F— 58 | 52-58 X STATION ANNUNCIATOR (WINDOW "C1”) 752
ALARM | 213 o——F—o0 214 |70 SEL351S IN106 701 55 —}—|— 57 | 55-57 X
POWER | 215 216 | POWER THIS 56 —HF— 54 | 56-54 | X
FOR COMPLETE DESCRIPTION OF RELAY INPUT/OUTPUT SEE INSTRUCTION
BOOK.
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AIR BREAK SWITCH GV=321 CONTROL CIRCUIT CIRCUIT SWITCHER GV =329 CUNTROL CIRCUIT
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8/7/B—69BUS

SEL 311C BUS

P:\21-1188.01 TCL&P GRAND TRAVERSE SUBSTATION SPLIT\PDS\GV-713 (DC SCHEMATIC — #2 MAIN BUS PROTECTION AND BKR FAILURE).DWG
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! /2(J)A\ 11—2
(-) 0 .
86B—BUS (ES 7808D) 86BF—BUS (ES 7808D)
B,,C POSITIONS B,,C POSITIONS
CONT CONTACT DESCRIPTION REF CONT CONTACT DESCRIPTION REF
. DWG . DWG
() TRIP |RESET () TRIP |RESET 69 KV MAIN BUS DIFFERENTIAL & BREAKER FAILURE PROTECTION RELAYS
o N
B—C X DC NEG THIS B—C X DC NEG THIS
F .G F .G
A F—G X TRIP SOURCE THIS A F—G X TRIP SOURCE THIS
1N ——F— 13 | 11-13 X BLOCK CLOSE BREAKER GV422 704 1N — 13 | 11-13 X BLOCK CLOSE BREAKER GV422 704
12 418 2218 [ X TRIP BREAKER GV422 TCI 704 12 418 2218 | x TRIP BREAKER GV422 TCT 704
15 — k17 | 15-17 X BLOCK CLOSE BREAKER GV722 707 15 —4k— 17 | 15217 X BLOCK CLOSE BREAKER GV722 707
16 — 1 [16-14] X TRIP BREAKER GV722 TCi 707 16 — - — 1 [ 16-14 | X TRIP BREAKER GV722 TCI 707 87B-69BUS (SEL311C)
21 — 4k 23 | 21-23 X BLOCK CLOSE CIRCUIT SWITCHER GV329 711 21 — b 23 | 21-23 X | BLOCK CLOSE CIRCUIT SWITCHER GV329 711
22 — -} 28 |22-28] X TRIP CIRCUIT SWITCHER GV329 TC 711 22 —| 28 [22-28| X TRIP CIRCUIT SWITCHER GV329 TC 711 INPUT/ SEL-311C=5692 FUNCTION g\/EV(F;
25 — k¥ 27 | 25-27 X BLOCK CLOSE BREAKER GV522 705 25 — 4k 27 | 25-27 X BLOCK CLOSE BREAKER GV522 705 OUTPUT TERMINALS :
26 —| - }— 2% [26-24| X TRIP BREAKER GV522 TCT 705 26 — - }— 2% |26-24| X TRIP BREAKER GV522 TC 705 IN1O1 M7 © @ o A8 |86B LOR STATUS THIS
31—k 33 | 31-33 X 31— 33 | 31-33 X
38 38 IN102 A19 © @ o A20 |868 TRIP COIL MONITOR THIS
32— — 32-38 | X TRIP BREAKER GV422 TC2 704 32— }— 32-38 | X TRIP BREAKER GV422 TC2 704
35—k 4k 37 | 35-37 X BLOCK CLOSE BREAKER GV222 701 35 —k Ak 37 | 35-37 X BLOCK CLOSE BREAKER GV222 701 IN103 A21 © @ o A22 |BKR. GV422 52a STATUS THIS
36 — -} 3% |[36-34] X TRIP BREAKER GV222 TCI 701 36 — - }— 3% [36-34] X TRIP BREAKER GV222 TCT 701 .
41— 43 | 41-43 X BLOCK CLOSE CIRCUIT SWITCHER GV1129 715 41— 43 | 41-43 X BLOCK CLOSE CIRCUIT SWITCHER GV1129 715 IN104 ] A5 © @ ° A24 |BKR. GV522 520 STATUS
42— }— 48 [42-48] X TRIP CIRCUIT SWITCHER GV1129 TC 715 42 —{ - — 48 [42-48]| X TRIP CIRCUIT SWITCHER GV1129 TCT 715 NIO5 | A25 o @ o A%
45—k 4r— 47 | 45-47 X 45 — Lk Ik 47 | 45-47 X
46— ** [46-44| x TRIP BREAKER GV522 TC2 705 46— — ** [ 46-44 | x TRIP BREAKER GV522 TC2 705 N106 | AZ7 © @ ° A28 THIS
51 —f—=— 53 | 51-53 X 51 —f—t— 53 | 51-53 X OUTIOl | A0l o——F—o A02 |TRIPS 86-B LOR THIS
52 —|}—}— 58 [s52-58| X TRIP BREAKER GV222 TC2 701 52 — }— 58 [s2-58| X TRIP BREAKER GV222 TC2 701
55 ——k— 57 | 55-57 X 55 ——k— 57 | 55-57 X 0UTI02 | A03 o——F——0° A04
56 —| - }— 54 |56-54]| X TRIP BREAKER GV722 TC2 707 56 — —— 54 |56-54| X TRIP BREAKER GV722 TC2 707 oUTI0s | acs 206
61 —F4F— 63 | 61-63 X 61 —F— 63 | 61-63 X
62 —{— 68 |62-68| X AMBER LIGHT THIS 62 — - }— 68 |62-68| X AMBER LIGHT THIS 0UTI04 | A07 o——F—o A8
65 —F4F— 67 | 65-67 X 65 —-4k— 67 | 65-67 X
OUTIO5 | A9 o——fF—o A10
66 —| - }— 64 |66-64]| X 86—B LOR STATUS THIS 66 — - }— 64 |66-64] X
71— 73 | 71-73 X 71—k 73 | 71-73 X OUTI06 | A1l o——fF—o A12
72 78 | 72-78| X 72 78 | 72-78| X
— —A OUTI07 | A13 o——F—o Al4
75 —4k— 77 | 75-77 X 75 —k4k— 77 | 75=77 X
76 {74 |76-74| X 76 —{ - F— 74 |76-74| X ALARM | A15 o——4f——o A16 | ALARM TO RTAC IN2 750
81 —F4F— 83 | 81-83 X 81 ——F— 83 | 81-83 X
FOR COMPLETE DESCRIPTION OF RELAY INPUT/OUTPUT SEE INSTRUCTION BOOK
82 ——{— 88 |82-88| X 82 —|}—{}— 88 |82-88| X
85 —4k— 87 | 85-87 X 85 —k4r— 87 | 85-87 X
86 —|—{— 84 |86-84| X 86—B LOR STATUS (WINDOW “C2") 752 86 —| - }— 84 |[86-84| X 86—BF LOR STATUS (WINDOW "C3") 752
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P:\21-1188.01 TCL&P GRAND TRAVERSE SUBSTATION SPLIT\PDS\GV—715 (DC SCHEMATIC — #2 BUS CAP BANK CKT SWITCHER).DWG
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