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LANGE #3 
69kV 
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Bl 

23460 
2000A 

23466 
2000A 

ITEM DESCRIPTION 

Al 2x1272 AAC, NARCISSUS 

A2 lx1272 AAC, NARCISSUS 

A3 lx795 ACSR,  TERN 

A4 lx1272 ACSR, BITTERN 

ITEM DESCRIPTION 

Cl 2000:5 CT, SHORTED, TRF=2,0 

C2 2000:5 CT, SET @ 1200:5, TRF=2,0 

C3 2000:5 CT, SET @ 2000:5, TRF=2,0 

C4 

cs 

C6 

C7 1200:5 CT, SHORTED, TRF=2,0 

CB 1200:5 CT, SET @ 1200:5, TRF=2,0 

C9 1200:5 CT, SET @ 600:5, TRF=2,0 

ClO 

FUTURE 

BREAKER 

23461 
230KV 
2000A 

r-:------7 
1@@�@@1 

L ______ _J 

ITEM 

23467 
230KV 
2000A 

DESCRIPTION 

23462 
2000A 

23468 
2000A 

Bl 3,5' IPS SCH40 ALUMINIM BUS 

B2 

RELAY IN SECONDARY CIRCUIT RATED FDR: 

N/A 

15 AMPS SECONDARY 

15 AMPS SECONDARY 

N/A 

15 AMPS SECONDARY 

15 AMPS SECONDARY 

230 kV LINE 

LANGE 

(LNG) 

A3 
(3) 

f-La:>-l I i 
152KV
MCDV 

3 

23474 
2000A 

uL 
rhrh 

Pl 

CCVT-LNG 

23475 
2000A 

I I 1--CQrl 

(3) 

152KV A3
MCDV 

230 kV LINE 

SOUTH RAPID CITY 

(SRC) 

23463 
2000A 
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2000A 

r-------1
(g)@ @@ 

I 23465 
-------� 2000A 

23464 
230KV 
2000A 

P3 

r -9-0- �- -0- 0- 1 
t-----\._).j--UJ---1--�-- ....____ ______ _L__ _____ _.___L_____Jd't CCVT-Tl 

� 
I 234 71 <B• □N� yt

-------� 

23470 
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2000A Bl 

23472 
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(3) 
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,---------7 

XFMR Tl \;' /L TC 
230/69/13,2KV 
90/120/150 MVA 

1 0
I @) 
I (g) 
I 

□NAN/DNAFI/DNAF2 I
I I 

I 

1© (g)@)@ 
I© 
lg 
L_ 

(3) 

48V 
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TD 69 kV SUB 
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(3) 
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ITEM
Al
A2
A3
A4

ITEM
Cl
C2
C3
C4

PB I @-1 @-c1 �- @-c2 -@ 7 
PT-B2 3

3
:��-��- -��� 

mo □ NLYl 6 \JROO 
2000A L ______ _J 

6\JR09 
2000A 

DESCRIPTION 
2x1272 AAC, NARCISSUS 
lx1272 AAC, NARCISSUS
lx795 ACSR, TERN 
lx1272 ACSR, BITTERN

6\JROl 
69KV 

2000A 

r-:------7 
1@@�@@1 

L ______ _J 

ITEM
Bl

6 \JRlO 
69KV 

2000A 

DESCRIPTION 
3,5' IPS SCH40 ALUMINIM BUS

6\JR02 
2000A 

6 \JRll 
2000A 

DESCRIPTION RELAY IN SECONDARY CIRCUIT RATED FOR,
2000:5 CT, SET @ 1200:5, TRF=2,0 15 AMPS
2000:5 CT, SET @ 2000:5, TRF=2,0 15 AMPS
2000:5 CT, SHORTED, TRF=2,0 N/A 
2000:5 CT, SET @ 800:5, TRF=2,0 10 AMPS

69 kV LINE 

LANGE 

<LNG69) 

6 \JR18 
2000A 

A3 

A2 

rhrhP7 

PT-LNG69

PT -BF!
u..J u..J

X Y PIO 

6\JR20 
2000A 

69 kV LINE 

BEN FRENCH #1 

<BFl) 

Al 

6\JR03 
2000A 

Al 

6\JR12 
2000A 

r-:------7 
1 @) @�@@1 

L ______ _J 
6\JR04 

69KV 

2000A 

r-:------7 

1@@�@@1 

L ______ _J 
6 \JR13 

69KV 

2000A 

6\JR05 
2000A 

6\JR14 
2000A 

69 kV LINE 

RAPID CITY CT #4 

(CT4) 

6\JR19 
2000A 

A2 

6\JR06 

X Y P6 

rr, rr, 

PT-CT4

PT-BF2
Y-.J 4.J P9

6\JR21 
2000A 

'---'<X>-l I <3l r- 1 
48kV 

MCDV 

69 kV LINE 

BEN FRENCH #2 

(BF2) 

2000A 

6 \JR15 
2000A 

06-20 SM\/ 

TD 230 kV SUB 

WRC-E-007 

6\JR22 
2000A 

I@- @-c2 �- @-c1 -@) 7 PS 

��-�- -------�►x� PT-Bl

L _J 
6 \JROB 

<B, ONLY)
C 

- - -6\JR-07- -
2oooA

"-t;PPT-\JRC
69KV t 
2000A 

r-:------7 

1@@�@@1 

L ______ _J 
6\JR16 

69KV 

2000A 

PDK C□ NF□ RM!t«i TD CONSTRUCTION RECORDS 

6\JR17 
2000A 

BLACK HTLT,.9 ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

69kV RATINGS ONE-LINE

t-::-::I0-
-:::
19

:--t-;;;:sM
:::
11

:-t-:-:=o -t:::;:;PDK
:;;;:1

_FD_R _c□N_sT_Ru_cn_□N
----:-::::-::-::-:=---:-::::-::-::==-:-------;.,,!""•�•y"'"�.:::.AP _ __::••::.:re�5.:.::/3:!.'..l/::!.IB--I """ ,.,, WR C-E-

Q Q 
8

DATE "'&r' ND, 
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ENGINEERING 

TD ETH S',/ Ill 

RTU <PNL2l 

RTAC 

SEL-3555 

SLOT I-PORT 1 ---'-'-'-=:.._-+L ETH!CAT5E <J 
"1RC-E -OllB 

ROCK RAPIDS, IOWA 
(712) 472-2531

(] ETH2 

PCI2-2 

PCI2-3 

PCI2-4 

PCI2-5 

87L-SRC <PNL3J 
I SEL-311L CH, X

I=::CH, Y 

87L-LNG (PNL3) 
I SEL-311L CH, X

I=::CH, Y 

2IL -LNG69 PR! (PNL B) 
I SEL -421 PORT 2 :1-----.. 

( C245A ) 

"' w"'-
L,._ 

"' w"'-
L,._ 

"' 
w "' -
L,._ 

"' w"'-
L,._ 

"' w"'-
L,._ 

"' w"'-
L,._ 

"' w"'-
L,._ 

"' 
w "' -
L,._ 

"' w"'-
L,._ 

NX64FINX64FINX64FINX64FINX64FINX64FINX64FINX64F NX64F NX64FINX64FINX64FINX64FINX64FINX64FINX64F 

87L-BF1 PRI <PNL9) 
;=J CH, X 

CH, Y SEL-311L I 

87L-BF1 BU (PNL9) 
:=I BAY I SEL-411L I BAY 2 

87L-BF2 PRI <PNL9J 
:=! CH, X SEL -311L I CH, Y 

87L-BF2 BU (PNL9) 
:=I BAY I SEL-411L I BAY 2 

I STATION PHONE :1-----.. 

' 
-r--LIN E CORD 

COM! ®1-t---f,_/1----_c_A _T _s_E_ s_H _I _P _ L_□ _o_s _ E __
-, 

2 3 4 5 6 7 8 

EXPANSION SHELF #1 

9 2 3 4 5 6 7 8 9 

EXPANSION SHELF #2 

� 
-LINE CORD u u u u u u u

COM2 � XXX 

2 l_s-f::J--t-------------------------------------------t_9--<------+I[ PORT 2 PORT 3 
ACP MODEM 

<PNLI) 

87BT1 
� 

PORT 1 

87T1 BU 

PORT 2 

87B2 PRI 

PORT 1 

87B2 BU 

PORT 1 

L.( C-605A ) 

(PNL 4) 

SEL-5872 

(PNL 5) 

SEL-387 

IPNL 1 O) 

SEL-5872 

(PNL 1 O) 

SEL-5872 

□PG',/ TD

.. 
1---f----<•· 

:: 

MUX 
<PNL!l 

COMMON SHELF 

CB'w'-F <D 

,,.-CB'w' RIBBON CABL E 
t 7 ('w' / OC-48) 

"' 
�> o_+-l 1---� CL Uo+ -------.,J 

X 

�� �>t-1 +---..J

5 5 

<USM[}F}!BfilE�Rw==:t�sM'i]FlIBfilE�RD-- SHIP LOOSE

JA CISCO GRID ROUTER 

LJ 3-0/0 
PROVIDED AND CONNECTED BY BHE 

L------t<l-Cl 
4-0

L..:;::::._ ______________ __J 
<PNLI) 

pp 
<SUBSTATION YARD> 

PP#l 

<PNU> 

LANGE 230 kV ---�
1---+----l<--.-1----f�--1 4

<LNG) l 
'----+-----l.<----+-. �  

l 

□PG',/ TD

pp 
<SUBSTATI□N YARD>

SOUTH RAPID CITY ---�
l
-------+--

J
�--{ 4 1---�

l
------+-----✓I

<SRC> .. ., 

BEN 
□PG',/ TD

pp 
(SUBSTATI□N YARD>

FRENCH 1 ---
�

l
--

-+-
-

--l .. <------1----f�--1 
4

<BFD l 
'----+-----l .. <----+-� 

l 
,. 

,. 

87TI PR! (PNL5) XCVR-87TI <PNL5) 2000-TI (XFMR Tl) �------� �------� �------� 
l.__s_ E_L _- _4 _B7_E __ P_□ _R _T _ 2_,:1-----1:sEL-2e14M :1---l 6 1-----i: SEL-2600 :i--�-- HV' 

<RTDMJ L V > FROM XFMR RTDS
'w'RC-E-141B 

PP#2 

<PNU> 

, 
f 

f 

J 
4 

f 
4 

l 

l 

pp 
(SUBSTA TI□N YARD> 

pp 

<SUBSTATION YARD> 

., 

pp 
(SUBSTA TI□N YARD> 

,. 

,. 

J 

f 

--TV, 

□PG',/ TD
LANGE 69 kV
(LNG69)

□PG'w' TD
BEN FRENCH 2

(BF2)

□PG'w' TD
CT4

LEGEND 
0 CATS SHIELDED T'w'ISTED PAIR

® MUL TIMODE FIBER CABLE 'w'ITH
LC CONNECTORS - FURNISHED 
BY D'w'NER 

0 FIBER OPTIC PATCH CABLE,
2-FIBER, FURNISHED AND 
INSTALLED BY BUILDING 
SUPPLIER. 

0 MULTI-FIBER CABLE, FURNISHED
AND TERMINATED BY D'w'NER, 
ONLY FIBERS IN USE ARE 
SHD'w'N, 

® SINGLE MODE FIBER OPTIC
PATCH PANEL , FURNISHED AND 
INSTALLED BY BUILDING 
SUPPLIER, 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

COMMUNICATION NETWORK 

D6-2D SM\/ PDK CONF□RMING TD CONSTRUCTION RECORDS 
DIAGRAM 

i--::�-:-::;:�;:::-E1;;;;•:.::::;:;;:;N1:-7N°=-o.t••;;;;:;;;;;::::ve;;;n1
r□

_R _co_N_sT_Ru_c_n_oN---:R::E::-V-::I::S::1□::N---:D::E::S::C::R::IP::T::I::□:--:N-------i-,:,/!:.v!.:;..,v"'ED,..s:::P:.:::�:._-:::::::.:�;:._::::...:=:�:---1 """ N□. WR C-E -Q 11 A 
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ENGINEERING 

F 

E 

E 

D 

D 

C 

C 

C 

C 

D 

D 

E 

E 

87L-BF2 BU CPNL9) 
I SEL-411L PORT 5C 

: 87L-BF2 PR! (PNL9) 
I SEL-311L PORT 5 

: 87L-BF1 BU (PNL9) 
I SEL-411L PORT 5C 

:87L-BFI PR! CPNL 9) 
I SEL-311L PORT 5 

:87L-CT4 CPNL8) 
I SEL-311L PORT 5 

:51-CT4 CPNL8) 
I SEL-451 PORT 5C 

:21L -LNG69 BU CPNL8) 
I SEL-421 PORT 5C 

:21L-LNG69 PRJ(PNL8) 
I SEL-421 PORT 5C : 

87Tl PR! (PNL5) 
ISEL-487E PORT 5C : 

51HT1 (PNL4) 
I SEL-451 PORT 5C : 

21L-LNG CPNL3) 
I SEL-421 PORT 5C : 

87L-LNG (PNL3) 
I SEL-311L PORT 5 : 

21L-SRC (PNL3) 
I SEL-421 PORT 5C : 

87L-SRC (PNL3) 
I SEL-311L PORT 51

I 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

CAT5E 

ETHERNET 
S\,/ITCH #1 
GE ML3001 

<PNL 2) 

ETHERNET 
SYLIICl::I !Ii; 
GE ML3001 

(PNL 2) 

87L-SRC (PNL3) 
I SEL-311L PORT 6 

: 

CAT5E 

21L-SRC <PNL3) 
I SEL-421 PORT 5D : CAT5E 

87L-LNG <PNL3) 
I SEL-311L PORT 6 

: 

CAT5E 

21L-LNG (PNL3) 
I SEL-421 PORT 5D : CAT5E 

51HT1 (PNL4) 
I SEL-451 PORT 5D : CAT5E 

87Tl PR! (PNL5) 

lsEL-4B7E PORT 5D : CAT5E 

21L-LNG69 PR!(PNLB) 
I SEL-421 PORT 5D : CAT5E 

21L-LNG69 BU <PNLB) 
I SEL-421 PORT 5D 

: 

CAT5E 

51-CT4 (PNLB) 
I SEL-451 PORT 5D : 

CAT5E 

87L-CT4 <PNLBJ 
I SEL-311L PORT 6 

: 

CAT5E 

87L-BFI PR! (PNL9) 
I SEL-311L PORT 6 : 

CAT5E 

87L-BF1 BU (PNL9) 
I SEL-411L PORT 5D : 

CAT5E 

87L-BF2 BU <PNL9) 
I SEL-411L PORT 5D : 

CAT5E 

87L-BF2 PR! (PNL9) 
I SEL-311L 6 I CAT5E 

PORT 
I 

ROCK RAPIDS, IOWA 
(712) 472-2531

cb 0 0 0 0 
o o o o o 

PORT I PORT 2 PORT 3 PORT 4 PORT I 

SLOT C 

SLOT C 

PORT I PORT 2 PORT 3 PORT 4 PORT I 

v v v v v 
� 

cb cb cb cb 

0 0 0 0 0 0 0 0 0 
o o o o o o o o o u

PORT 2 PORT 3 PORT 4 PORT I PORT 2 PORT 3 PORT 4 PORT I PORT 2 PORT 3 

SLOT D SLOT E SLOT F 

SLOT D SLOT E SLOT F 

PORT 2 PORT 3 PORT 4 PORT I PORT 2 PORT 3 PORT 4 PORT I PORT 2 PORT 3 

v v v v v v v v v v 
cb cb cb cb cb cb cb cb cb 

0 
u u u o 

PORT 4 PORT I PORT 2 PORT 3 

SLOT G 

SLOT G 

PORT 4 PORT 1 PORT 2 PORT 3

v v v v 
cb 

CAT5E 

RI□-1 (PNL2) 
CAT5E : PORT 1 SEL-2411 I 

REV MTR-Tl (PNL5) 
CAT5E : PORT I SEL-735 I 

TD RTU 
\,/RC-E-OllA 

CAT5E 

0 0 
o u u u u o u u 

PORT 4 PORT I PORT 2 PORT 3 PORT 4 PORT I PORT 2 PORT 3 

SLOTH SLOT I 

SLOTH SLOT I 

PORT 4 PORT I PORT 2 PORT 3 PORT 4 PORT I PORT 2 PORT 3 

� v v v v v v v 
cb 

CAT5E 

RI□-3 (PNL2) 
: PORT I SEL-2411 I 

RI□-2 (PNL2) 
: PORT I SEL-2411 I 

2 

0 "' 

� lfl 

o � 
PORT 4 PORT I 

PORT 4 PORT I 

v � 

cb 
' ::, o

,,, 

CAT5E 2 

2411-Tl CXFMR #D 
: PORT IA SEL-2411 I 

10 01 10 01 10 01 
PORT 2 PORT 3 PORT 4

SLOT J 

SLOT J 

PORT 2 
1001 

PORT 3 PORT 4

1001 1001 

2411-Tl 
: PORT lB 

(XFMR #D 
SEL-2411 I 

CD 
® 

0 

0 

LEGEN D __ 
CAT5 SHIELDED Tl,/ ISTED PAIR 

CABLE \,/!TH 
FURNISHED 

MUL TIM□DE FIBER 
LC CONNECTORS -
BY 0\,/NER 

FIBER OPTIC PATC H CABLE, 
D AND 

LDING 
2-FIBER, FURNISHE 
INSTALLED BY BUI 
SUPPLIER, 

MULTI-FIBER CABL E, FURNISHED 
Y 0\,/NER, AND TERMINATED B 

□NL Y FIBERS IN U SE ARE
SHD\,/N, 

SINGLE MODE FIBE R OPTIC 
RNISHED AND 
LDING 

PATCH PANEL, FU 
INSTALLED BY BUI 
SUPPLIER, 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

COMMUNICATION NETWORK 

06-20 SMIJ PDK CONFORMING TD CONSTRUCTION RECORDS 
DIAGRAM 

i--::;-:-::::�
9
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ENGINEERING 

NOTES: 
1. DD NOT PLACE MORE THAN TEN (10) JED'S □N EACH SEL2407 OUTPUT \,/ITH STANDARD

IRIG-B AND ND MORE THAN T\,/ENTY (20) JED'S □N EACH SEL2407 OUTPUT FDR
HIGH ACCURACY IRIG-B (SEL400 SERIES RELAYS),

2, MAXIMUM CABLE LENGTH PER OUTPUT IS 40 METERS (131.2 FEET), 

3, ADD 50 □HM BNC TERMINATOR FDR OUTPUTS THAT HAVE FOUR (4) JED'S 
DR LESS □N AN OUTPUT, 

4, IRIG-B SIGNALS SHOULD BE LIMITED TD CONTROL ENCLOSURE DESIGN 
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BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

AC SCHEMATIC 

06-20 KLV 1 PDK CONFO RMING TD CONSTRUCTION RECO RDS 230 kV BUS T1 

t-::
1
-:-
o-
:::-
1'::-t-;;;;

SMll
:;-;:;---r.-::o

:--t::;;;
P
;;;:

D
::::
K ;;;t_r□_R_co_N_sr_Ru_cr_m_N

--=:::-:=:::-:---::====-----h•
.�

•
e
:
e"°
v"
"°
"
;;;v;;;rn

,.Cs
::.:.

M..::IJ _ ___;;•c..•Tc..E �
!-

-,;
1
;:-
9 --1 """ "0· WRC-[-1 

Q 
1

DATE ""&;'" ND. APPi�vED REVISIDN DESCRIPTION BY PDK DATE 1- 19 
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TD CB 23467 
'JRC-E -020 

TD CB 23464 
'JRC-E -021 

TD CB 23467 
'JRC-E -020 

CB 

12Cl 

12C2 

12C3 

12CO 

BC! 

BC2 

BC3 

BCD 

UC! 

11C2 

11C3 

UCO 

7Cl 

TBR 
156 5-

TBR 
156-6 -

m
156-7 -

TBR 
156 8-
_l_

TBR 
146-5 -

T 

m 
146-6
-

TBR 
146-7 -

TBR 
146-8 -. 

TBR 
156-1

TBR 
156-2

TBR 
156-3

m 
156-4

-

m 
146-1

TBR 

r---c 467-C2A

R/BK 

BR 

□/BK

BU/BK 

--{ 464-C2A

R/BK 

BR 

□/BK

BU/BK 
,--------. 

467-C2A

R 

BK 

□ 

BU 

464-C2A

R 

9Ctl!O 

9Ctl!O 

9Ctl!O 
TS5 

P3-Jl 2 

TS5 
P3-J2 6 5 

TS5 
P3-J3 ID 9 

P3-J4 

9Ctl!O 
TS4 

P3-Kl 2 

TS4 

P3:;:K5-

P3-K6-

P3=K7-

P3=KB. 
21L-LNG 

1 -: � :- 7 

Z03 

205 

]Bl,/ ZM 

IC'J 206

207 !AX Zll8

TS5 
3 4 

TS5 
7 8 

TS5 
II 

TS4 
3 4 

TS4 

TD Pl 
(CCVT-LNG) P!X
'JRC-E -021 

m 
144-1 

PIX! 

TBR 
144-2

P1X2 

TBR 
144-3

P1X3 

TBR 
144-4

PlXN 

7C2 
146-2 P3-K2 209 !BX

ZIO 

-=-4-----U------__:._:�:_ ____________________ _:_•o--'" n:
5
:___-1-------0-_J\ 

7 8 

BK 

TD CB 23464 
'JRC-E -021 TBR 

146-3
7C3 

□ 

m 
146-4

?CO 
BU 

m 
144-5

PlYI 
R/BK 

m 
144-6

P3-K3 

P3-K4 

CCVT-!PA 9Ctl!O 

P3-N5 FU32 

FU32 

TS4 
Z13 VAY 21414 13 

=----'--0--''.,-----0--, 

TS4 

TS4 
II 

P1Y2 
P3-N6 

BR 

16 15 

---<>---l-1------------=<:,-:...---------------<)--v'-------<)---------o-- QCC.----'-----()-' '.r-v----. 
3 ' 215 VBY 

ZIG

TD Pl 
<CCVT-LNGl 

P!Y 'JRC-E -021 TBR 
144-7

PIY3 

m 
144-8

� 

ENGINEERING 

PIYN 

ROCK RAPIDS, IOWA 
(712) 472-2531

□/BK

BU/BK 

P3-N7 FU32 
5 6 

TS4 
211 VCY 21018 17 

0"-------'--0--' '.r-----0-➔ 

P3-NB 

NOTES: 

1. ALL \v'IRING TD BE #12, UNLESS NOTED,

TS4 
20 19 

2, MULTI CONDUCTOR CABLE TD BE XHH\v'-2 \v'ITH CPE JACKET, 

LEGEND: 

o INDICATES TERMINAL POINT

� INDICATES SHORTING TYPE TERMINAL POINT 

N 

220 VAZ 219
o--f\r---0 

��,_

1 

------,---::0�: �
1-

4
--

2

-F-

U3

_

3 

___ 
P2Y2

-Q cv,/�1�:SRC) 
L_ 6 ---0 P2YN� 'JRC-E-104 

224 vcz 223
o--f\r---0 

L ___ _J 

P3-J5-

/-
P3-J6-

/-
P3-J7 --

P3-J8-

CCVT-!PA 

P3-Nl 

P3-N2 
BK 

P3-N3 
□ 

P3-N4 
BU 

87L LNG -
- -

TS! TS! 
1z� IA'J 2_fr 1 ' Io."'- 7 3 ----..,_ 
I 

V 

I 

I I 

TS! I ]Bl,/ I TS! 
6_�_5 Z03 _ !c.04 7_ ' 

I
V 

I 
I I 

TS! TS! 
10 ----ri- 9 I Z0:5 _ 

IC'J 
106 

'v -
I u _--,,.

9Ctl!O 

- -
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

-
I 

-
I 

I 
Z07 o-J\------6°8 I 

TS! 
1 FU31 VA2 14 13 209 

I 
3 

FU31 TS! 
I VB 4 16 15 210 

I 
5 FU31 TS! I vc 6 18 17 211 

I 
TS! I N 

20 19 212 

I 
I 213 vs 

I 
I 214 VN 

L _J 

06-20 KL V PDK CONFORMING TD CONSTRUCTION RECORDS 

4 

I 

8 -

I 

.Is--
I 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
AC SCHEMATIC 

230 kV LANGE LINE (LNG) 
l--'1::.o-.:;19:......i-'s::.:Mll;:_+-o:....,1-:::P:::DK=+'Fo"'R...:c;::oN"'sr'-"Rccuc'-"nccoN-'--------------------=�-----1-,"

,.!!
"t

!!.
v"

,..
" =-.:::SM.:.:'J:.__;::•

•A
A;;.;
r

r
e
e=---.,.1

1
=_:_l

l

9
9
=-----I """ N□. WR C-[-1 

Q 
3 

DATE ""&;'" ND, •••i�vrn REVISIDN DESCRIPTION •••rrvED PDK

Page 16



TD CB 23467 
'JRC-E -020 

TD CB 23470 
'JRC-E -020 

TD CB 23470 
'JRC-E -020 

TD CB 23467 
'JRC-E -020 

TD P2 
<CCVT-SRCl 
'JRC-E -020 

C9 

C16 

C15 

CIO 

P2Y 

9Cl 

9C2 

9C3 

9CO 

16CI 

16C2 

16C3 

16CO 

!SCI

15C2 

15C3 

15CO 

lOCl 

IOC2 

IOC3 

lOCO 

P2Yl 

P2Y2 

P2Y3 

P2YN 

TBR 

155-1

TBR 

155-2

m 
155-3-

TBR 

155-4

_l_ 

TBR 

166-5
--

m 
166-6 -

TBR 

166-7

TBR 

166-8

TBR 

166-1

TBR 

166-2

TBR 

166-3

m 
166-4

m 
155-5

TBR 

155-6

TBR 

155-7

m 
155-8

-

m 
164-5

m 
164-6

TBR 

164-7

m 
164-8

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

r---c 467-CIA

R 

BK 

□ 

BU 

--{ 470-C2A

R/BK 

BR 

□/BK

BU/BK 
-----.. 

470-C2A

R 

BK 

□ 

BU 

467-CIA

R/BK 

BR 

□/BK

BU/BK 

CCVT-2PA 

R/BK 

BR 

□/BK

BU/BK 

9Ctl!O 

9Ctl!O 

9Ctl!O 

P3-MI 

P3-M2 

P3-M3 

P3-M4 

9Ctl!O 

P3-L5 

P3-L6 

P3-L7 

P3-LB 

9Ctl!O 

P3-P5 

P3-P6 

P3-P7 

P3-PB 

3 

5 

P2Y2 

P2YN 

FU35 
2 

FU35 '

FU35 
6 

TD 21L-LNG 
'JRC-E-103 

NOTES: 
1. ALL \v'IRING TD BE #12, UNLESS NOTED,

P3;:M5-

P3-M6-

P3�M7-

P3�MB-
21L-SRC 

2 
TSB i ZOI IA\,/ Z02

TSB 
Z03 ]Bl,/ Z04 6 5 

0---+---<>--'\ 

TSB 
ID 9 

TS7 
2 

TS7 
6 5 

TS7 
10 9 

TS7 
14 13 

TS7 
16 15 

TS7 
18 17 

TS7 
20 19 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 

Z05 IC\,/ Z06

Z07 !AX ZOB

Z09 

ZII 

Zl3 

215 

!BX 210

ICX 212

VAY Z14

VEY ZIG 

Zl7 VCY ZIB

N 

Z20 VAZ 219
o--f\r--0 

pl 

Z24 VCZ Z23
o--f\r--0 

---

2, MULTI CONDUCTOR CABLE TD BE XHH\v'-2 \v'ITH CPE JACKET, 

LEGEND: 
◊ INDICATES TERMINAL POINT
� INDICATES SHORTING TYPE TERMINAL POINT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

_J 

13 

TSB 
4 

TSB 
7 8 

TSB 
II 

TS7 
3 4 

TS7 
7 8 

TS7 
II 

TSB 14 

15: TSB 16

2 

TD P2 
(CCVT-SRD P2X
'JRC-E -020 

CCVT-3PB 

4Ctl!O 

FU36 P3-Pll 

P3-P12 

P3-Ll 
-

/-
P3-L2 

-

/-
P3-L3 

--

P3-L4 
-

CCVT-2PA 
164-1 P3-PI 

P2Xl 
R 

TBR 

164-2 P3-P2 
P2X2 

BK 

TBR 

164-3 P3-P3 
P2X3 

□ 

TBR 

164-4 P3-P4 
P2XN 

BU 

TBR 

112-5

◊ SP

m 
112-6

P3Y2 

m 
112-7

◊ SP

BK TBR 

112-8

BU 
P3YN 

9Ctl!O 

1 FU34

3 FU34 

5 FU34 

P3Y 

2 

4 

6 

TSIO 
2_ _ I 

r 

TSIO 
6 

1·
5

TSIO 
10 1-9 - -

TSIO 
14 13 

TSIO 
16 15 

i 
I 

I 

I 
I 

I 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

87L-SRC ---

IA 
ZOI _ �02 

' 
V 

Z03 _ 
1B 
' 

�04
V 

IC 
Z0:5 _ �06 - v -

Z07 
0-�

---6°8 

Z09 VA

ZIO VB
0------t--O-J\�-_. 

TSIO 
ZII VC

18 17 
0------t--O-J\�-_. 

TSIO 
Zl2 N 

20 19 
D---+---<>------' 

L 

Zl3 VS 

Zl4 VN

--

FROM P3 
(CCVT-TD 
IIRC-E -020 

7 TSIO 
' 3 -----

I 

I TSIO 
I 7 -
I 

I TSIO 
I II -
I 

-

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

_J 

06-20 KLV PDK CONFORMING TD CONSTRUCTION RECORDS 

SM\/ 0 PDK FDR CONSTRUCTION 

4 

T 

8 

T 

I' 
T -.. 

10-19

DATE DRA\JN 

BY ND APPR□VED 
• BY REVISIDN DESCRIPTION 

DRA\iN 
BY 

APPROVED 
BY 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
AC SCHEMATIC 

230 kV SOUTH RAPID CITY LINE (SRC) 
SM'J 
PDK 

DATE 

DATE 

1-19

1-19

DWG ND. 

WRC-E -1 04 

Page 17



T!-C2A 9C#l0 

ll!8. P5-J5 TS! 
114-9 2 

19Cl 
R/BK 

ll!8. P5-J6 TS! 
114-10 6 

19C2 
BR 

TD XFMR Tl 
\JRC-E -031 C19 

TBR TS! P5-J7 
114-11 10 

19C3 
D/BK 

ll!8. P5-J8 
114-12

19C0 
BU/BK

-
07-CIA 9C#l0 -

ll!8. P5-Kl TS2 
75-1 2 

34Cl 
R 

TBR 
P5-K2 TS2 

75-2 6 

34C2 
BK 

TD CB 6\JR07 
C34 \JRC-E -041 ll!8. TS2 P5-K3 

75-3 10 
34C3 

D 

Il!R P5-K4 
75-4

34C0 
BU

-
16-ClA 9C#l0 -

TBR 
P5-Ll TS3 

105-1 2 
46Cl 

R 

Il!R P5-L2 TS3 
105-2 6 

46C2 
BK 

TD CB 6\JR16 
C46 \IRC-E -042 TBR P5-L3 TS3 

105-3 10 
46C3 

D 

Il!R P5-L4 
105-4

46C0 
BU 

--

PT-5PA 2C#l0 

Il!R 
P5-Nl FU52 TSI 

104-1 2 14 
P5X2 

R 

TD P5 
(PT-BD PSX 

\JRC-E-041 

TBR 
P5-N2 TS! 

104-2 16 
P5XN 

BK 

T!-C3A 9C#10 
TBR 

P5-Ml TS4 
116-1 2 

23Cl 
R 

Il!R P5-M2 TS4 
116-2 6 

23C2 
BK 

TD XFMR Tl 
C23 \JRC-E -031 Il!R TS4 P5-M3 

116-3 10 
23C3 

□ 

TBR 
P5-M4 

116-4
23C0 

BU 
-

T!-C4A 4C#10 -
ll!8. P5-M9 TS5 
116-9 2 

25Cl 
R 

Il!R P5-MIO TS5 
116-10 6 

25C2 
BK 

TD XFMR Tl 
C25 

C, \JRC-E -031 TBR TS5 

� 
PS-Mll 

116-11 10 

«: 
25C3 

D 
-

-

-

ll!8. P5-M12 u 
116-12

25C0 
BU

-
� 

-

;ii 

0 
u 

� 
� 
9 
0 

9"' "' 

� 
0.. 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

i 

5 

9 

5 

9 

5 

9 

13 

15 

5 

9 

5 

9 

I 

I 

I 

I 

I 

I 

I 
� 

87T1 PRI 

YO! 

Y03 

VOS 

Y07 

Y09 

YU 

Y13 

VIS 

Y17 

!AS Y02 

JBS Y04 

JCS voo 

!AT VOS 

!BT no 

JCT v12 

!AU n4 

!BU Y16 

ICU 
vis 

Y19 VAV Y20

Y21 VBV Y22

Y23 VCV Y24

Z0I 

Z03 

zos 

Z07 

Z09 

Zit 

213 

IA\J zo2

IB\J Z04

IC\J ZD6

!AX zoa 

!BX ZIO 

ICX z12 

!YI Zl4 

o--J\r--0 
ZIS IY2 ZIG 

Z17 IY3 Z18 

o--f\r---0 

Z19 VAZ zeo

o--J\r--0 
Z21 VBZ z22

Z23 VCZ Z24

o--J\r--0 
---

7 
TS! 

3 4 

TS! 
7 8 

TS! 
11 

TS2 
3 4 

TS2 
7 8 

TS2 
11 

TS3 
3 4 

TS3 
7 8 

TS3 
11 

TS4 
3 4 

TS4 
7 8 

TS4 
11 

TS5 
3 4 

TS5 
7 8 

TSS 
11 

TS2 FU53 
13 14 2 

TS2 
15 16 

TD XFMR Tl 
(VIA MTR-Tl) C!BA 
\JRC-E-111C 

TD CB 6\JR07 
C35 \JRC-E -041 

TD CB 6\JRl6 
C47 \JRC-E -042 

TD XFMR Tl 
C24 \JRC-E-031 

PT-9PB 2C#10 

ll!8. 
P5-N3 94-2

P9X2

=:E) 

R TD P9 
ll!8. P9X (PT-BF2) 

P5-N4 94-4 \JRC-E -042 
P9XN 

BK 

06-20 

10-19 

DATE 

P5-J9 
lBCll 

P5-J10 
18C2 

P5-Jll 
18C3 

P5-J12 
18C0 

07-CIA 9C#l0 

ll!8. P5-K5 
75-5

35CI 
R/BK 

TBR 
P5-K6 

75-6
35C2 

BR 

ll!8. P5-K7 
75-7

35C3 
O/BK 

Il!R P5-K8 
75-8

35C0 
BU/BK

-
16-CIA 9C#l0 -

TBR 
P5-L5 

105-5
47Cl 

R/BK 

Il!R P5-L6 
105-6

47C2 
BR 

TBR P5-L7 
105-7

47C3 
D/BK 

Il!R P5-L8 
105-8

47C0 
BU/BK

-
Tl-C3A 9C#l0 -

ll!8. P5-M5 
116-5

24CI 
R/BK 

Il!R P5-M6 
116-6

24C2 
BR 

ll!8. 
116-7

P5-M7 
24C3 

D/BK 

ll!8. P5-M8 
116-8

24C0 
BU/BK 

--

NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED,

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH 

LEGEND: 

◊ INDICATES TERMINAL POINT

� INDICATES SHORTING TYPE TERMINAL POINT

KLV PDK CONFORMING TD CONSTRUCTION RECORDS 

SM\/ 0 PDK FDR CONSTRUCTION 

DRA\JN ND, APPR□VED REVISIDN DESCRIPTION BY BY 

TSB 
2 

TSB 
6 5 

TSB 
10 9 

TS9 
2 

TS9 
6 5 

TS9 
10 9 

TS!O 
2 

TSlO 
6 5 

TS!O 
10 9 

TS11 
2 

TS11 
6 5 

TSll 
10 9 

87T1 BU 

,-
--

ZDl IA\Jl Z02 

Z03 IB\Jl Z04

zos IC\Jl 
Z06

Z07 IAIJ2 
Z0B

Z09 IBIJ2 ZIO

Z11 
IC\J2 ne

Z13 IA\J3 Z14 

ZIS JB\J3 ZIG 

Z17 IC\J3 Z18 

Z19 IA \J 4 Z20

221 IB\J 4 222

223 ICIJ4 Z24

7 

L ___ _J 

TSB 
3 4 

TSB 
7 8 

TSB 
11 

TS9 
3 4 

TS9 
7 8 

TS9 
11 

TSIO 
3 4 

TSIO 
7 8 

TSIO 
11 

TS11 
3 4 

TSll 
7 8 

TSll 
11 

CPE JACKET, 

DRA\iN 
BY 

APPROVED 
BY 

BLACK HIT.TS ENERGY ... 

WEST RAPID CITY SUBSTATION 

XFMR T1 

SM\J DATE 1-19

PDK DATE 1-19

AC SCHEMATIC 

DIFFERENTIAL PROTECTION 

DWGN□. 

WRC-E-111 A 
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� 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

TD CB 23464 
C6 IJRC-E -021 

TD CB 23470 
C14 IJRC-E -020 

TD Pl 
<CCVT-LNG> 

PIY IJRC-E -021 

TBR 

145-5
6Cl 

TBR 

145-6
6C2 

Illll. 
145-7

6C3 

TBR 

145-8
6C0 

-
TBR 

165-5
14Cl 

Illll. 
165-6

14C2 

llB. 

165-7
14C3 

TBR 

165-8
14C0 

--
llB. 

144-5
P!Yl 

Illll. 
144-6

PIY2 

Illll. 
144-7

PlY3 

TBR 

144-8
PIYN 

P4-K5 TS ? 

R/BK 

P4-K6 TS ? 
6 5 

BR 

P4-K7 TS 7 
10 • 

O/BK 

P4-KB 

BU/BK 

464-CIA 9C#IO 

TS B 
2 

R/BK 

P4-L6 TS B 
6 5 

BR 

P4-L7 TS B 
10 • 

O/BK 

P4-LB 

BU/BK 

470-CIA 9C#IO 

P4-Ml FU41 TS ? 
2 14 13 

R 

TS ? P4-M2 FU41 
3 4 16 15 

BK 

TS ? P4-M3 FU41 
5 6 18 17 

P4-M4 TS 7 
20 19 

BU 

CCVT-IPB 

4C!l10 

i 

I 

I 

I 

I 

51 HT1 

---7 Z0I JAi,/ Z02 

Z03 

Z05 

Z07 

Z09 

Z11 

Zl3 

Zl5 

Zl7 

!Bl,/ Z04

!Cl,/ Z06

JAX zoa

!BX Z!0

ICX 212

VAY Zl4

VBY ZIG

VCY ZIB

N 

Z20 VAZ Zl9
o--1\,-0 

e 
Z24 VCZ Z23

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

: 
L� _ _J 

TS ? 
3 4 

TS7 
7 8 

TS ? 
II 

TS B 
3 

TS B 
7 

TS B 
II 

FU42 
13 TS B 14 2 

15: TSB 16

TBR 
112-1

0 P3Yl 

Illll. 
112-2

P3Y2 
CCVT-3PA TD P3 

4C!IIO 
TBR P3X 

<CCVT-Tl> 
IJRC-E -020 

112-3
0 P3Y3 

P4-M5 
BK Illll. 

P4-M6 112-4

BU P3YN 

NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED,

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET, 

LEGEND: 

◊ INDICATES TERMINAL POINT

� INDICATES SHORTING TYPE TERMINAL POINT 

06-20 KL V PDK CONFORMING TD CONSTRUCTION RECORDS 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

AC SCHEMATIC 

XFMR T1 OC PROTECTION 

i--,.;
1::..0_.:..:19--+_;;;

sMll
c:.:_+..:.o -+

--
P
::'
D
:".
K 

::::t"-'F□:c.R ..:;c□:cN;;..;ST.;;;Ru;;;.cT..:;1□"'N __
___________ ==-=---------1-,"

,!!
"t

;r,.
v""=,..:S:::.M�IJ----=•

.
::..:
A
A
r
r::..
e
e --c-1

1

-_...:1

1

-=-9
9 
--I """ "0· WR C-[-111 8

DATE ""&;'" ND, •••i�vrn REVISIDN DESCRIPTION •••rrvED PDK
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ENGINEERING 

TD Pl 

(CCVT-LNGl 

',/RC-E -021 

TD P2 

(CCVT-SRCl 

',/RC-E-020 

TD XFMR Tl 

',/RC-E -031 

PIX 

P2X 

CIB 

ROCK RAPIDS, IOWA 
(712) 472-2531

r-( CCVT-IPC 4C#I0 

TBR 
144-1 P5-N5 

P1X1 . . -
R 

-

Il!ll. 
144-2 P5-N6 

P1X2 . . 
BK -

43P1 

P1X3 

IBR ,----7 
144-3 P5-N7 

. . 
I I V I 

□ -- fl 

TBR I 2 I. 

P1XN 
144-4 P5-N8 

. . 
I IBU - 3 - " 

I 
- II 

I 

r-( CCVT-2PB 4C#!O I 12 I- "· 

P2X1 

TBR 
I 

- 11 

I 164-1 P5-N9 FU51 
TS? 

. . 

II I 2 2 
-

R 
-

I I 
-

4 - " 

P2X2 

Il!ll. I 
- II 

I164-2 P5-NI0 FU51 
TS7 

. . 
3 4 4 - BK -

I I 
-

10 - ,c 

P2X3 

TBR 
I 

- 11 

I164-3 P5-Nll FU51 
TS? 

5 6
. . 6 -

□ 
-

I 
-

I
-

8 
" 

P2XN 

Il!ll. I 
- II 

I 164-4 P5-N12 
TS? 

. . 20 - -
L_ ____ ---, � 

BU 

h Tl-C2A 9C#I0 

TBR 
114-5 P5-Jl 

lBCl-"'-?--fhR,-----�:-----------------------------------------�
B
:,.,...,-1r

TS? 

Il!ll. 
114-6 P5-J2 

1ac2-"'-?---+hBii<K--��: -----------------------------------------�12.(Y'-1r

TS? 

IBR 
114-7 P5-J3 

18C3-�:---ft--;
0
:;----:�-----------------------------------------�

16
.(Y'-1r

TS? 

TBR 
114-8 P5-J4 

MTR-Tl 

,---7 
lJJ7 VA 

I 

I 
3 lJJB VB

I 

I 
5 

lJJ9 vc 

I 

I 

' 

19 ZIO 
N 

I 

I 

I 

I TS7 
201 IA 202 

7 
o'---+---<>-/\ .,--('.>---l--_:,,,__;t:,,.,.,:::.__lBCll I I 9 ------A 10 

I \, I 1 

TS7 

II 
o=---+---<>-/\,---c>---+--.::.0--5<:::,,.,-,;::.__18C22 

lJJ3 }B 
I Z04 I 13 -...._,. 14 

' \, I 
1 

15 0::---+----c>-I\ ,---C>---+--.:..0--5<�,:::.._-18C33 

I I 
TS7 

I lJJS IC lJJ6 I 17---..... 18 A 
. \, . 

T 

L ___ _J 

18CO-,-T
--tt--::

B
::-
U
---<:�-------------------------------------------------------------18c□

NOTES: 
1. ALL \-/IRING TD BE #12, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHH\v'-2 w'ITH CPE JACKET.

LEGEND: 

o INDICATES TERMINAL POINT

� INDICATES SHORTING TYPE TERMINAL POINT 06-20

10-19
DATE 

KLV 

SM\/ 

DRA\JN 
BY 

TD 87Tl BU 
CIBA 

',/RC-E-111A 

PDK CONFORMING TD CONSTRUCTION RECORDS 

0 PDK 

ND APPR□VED 
• BY 

FDR CONSTRUCTION 

REVISIDN DESCRIPTION 

TD XFMR Tl 

',/RC-E -031 

TD XFMR Tl 

',/RC-E -031 

C21 

C22 

DR:y""N 
SMw'

APPfyVED 
PDK

TBR 
115-5 

21Cl-� 

Il!ll. 
115-6 

21C2-� 

TBR 
115-7

21C3-� 

21CO 

Il!ll. 
115-8

Il!ll. 
115-9

22C1-� 

22C2 

22C3 

22CO 

IBR 
115-10

Il!ll. 
115-11

Il!ll. 
115-12

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

AC SCHEMATIC 

DATE 

DATE 

XFMR T1 METERING 

1-19

1-19

DWGN□. 

WRC-E-111 C 

Page 20



TD CB 6\vR0!
lvRC-E -041 

TD CB 6\vR!0
lvRC-E -042 

C29 

C41 

--{ 01-C2A ) 9Clll0 TBR 
56-5 PIO:-J5 

29C!--{i_...._---lft---+----------------------------, 
R/BK 

TBR 
56-6 P10-J6 

29C2--<o:---1+----<i:1>--------------------� 
BR 

IllR 
56-7 P10-J7 

29C3--<o:---1+----<i:1>-------------�
D/BK 

TBR 
56-8 PIO-JS 

29CO-
_.l_

"'-->----1+----<i::.-----�
BU/B:;;K�-----... 

IllR --{..__=1=0-�C=2A _ __, 9C#l0 
8782 PRI 

TS! 1 -: -;; :- 7 TS! 
- �� 2 

41Cl --':----lei------<i_>------+-------l------------1--------+-----"-0--�( 
R/BK 

3 ---- 4 
[ I 'v I T� 

41C2 

IllR 
86-6-
-

TBR 

P10-K6 -
-BR 

�---+--,-------,!-----� 

TS! I I TS! 
6 

1'05--�l
-----<10

>-, �8
\, 
,,:,

B 
_,1��•--,

1
----'

1
-<:_ ......__,_____,c,,.,

J
�e 

TS! 

' ' 

105 BlC 106 
TS! 

86-7 P10-K7 10 41C3--':----lei-----.... :>------+-------.._--------l-------+----=-<Y-
rD/BK 

9 

I 
11 

V I T . 
I.BB. 
86-8 PIO-KB 

41CO -,:>----1i,-----<i:1>-------+-------+---------t-------+-------t--
1

·-------
l

t------�
BU/BK 

l�I
I I
I � I
I I
I � I
L ___ J 

35 62 31 56 25 52 

- -87B2Pc□- -86B2 -�87B2PC□--86B2 -�87B2Pc□-�86B2- - --- -,-- - - -,-- -,--

36 68 32 54 26 58 

� 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

TD CB 6\vR0l
lvRC-E-041 

TD CB 6\vRIO
lvRC-E -042 

C28 

C40 

TBR --{ 01-C2A 9Clll0 

28C!-
5
-{i�

-
.... 
1
_-tt-___ Pl

"°'�
-�J_l ________________________ -,

R 

TBR 
56-2 PIO-J2 

2ac2-... :---1+----<i::.-------------------� 
BK 

I.BB. 
56-3 PIO-J3 

2BC3--<o:---1+----<i:1>-------------� 
□ 

TBR 
56-4 PIO-J4 

28CO-
_.l_
"'-->----1+----<i::.-----�

BU
,------... 

I.BB. -{..__=1=0-�C�2A _ __, 9C # 10 
8782 BU 

TS4 ,-:-;;:-7 TS4 
- �I 2 40C1 --<o:----lei------<i_>------+-------l------------1--------+-----"-0--�( 

R 
3 ---- 4 

f 
�-�

1
-----<�''v 

I 1� 

40C2 

I.BB. 
86-2-
-

TBR 

PIO-K2 -
-BK 

�---+-,-------+--,---� 

TS4 I I TS4 
103 BlB 10, � 6 

- ro _
5 

__ �1
-

----(-�' '"'v,-------<-:i----
-

,1
----'

7

-<:_,_____, -----""<1;><
8

:::::
J 

TS4

' ' 

105 B?C 106 
TS4 

86-3 PIO-K3 10 40C3--il:----lei----
0
-�:>------+-------.._--------l-------+----=-o---

(r
9 

I 
II 

V I l 
. 

I.BB. 
86-4 PIO-K4 

40CO -,:>----11,---
B

-
U
--,::.------+-------+---------t-------+-------+--

j
-------

l

t------�

06-20 KLV
10-19 SM\/ 0 

DATE DRA\JN ND. BY 

I �0 I 
I I 
I � I 
I I 
I � I 
L ___ J 

35 106 31 102 25 96 

-�87B28C□--86B2 -�8782BC□- -86B2 --87B2BC□-�86B2
-,-- ·- - -,-- - - -- --,--

36 104 32 108 26 94 

PDK 
PDK 

APPR□VED 

BY 

CONFORMING TD CONSTRUCTION RECORDS 
FDR CONSTRUCTION 

NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED,
2, MULTI CONDUCTOR CABLE TD BE XHH\v'-2 \./ITH CPE JACKET, 

LEGEND: 

o INDICATES TERMINAL POINT
� INDICATES SHORTING TYPE TERMINAL POINT 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

AC SCHEMATIC 

69 kV BUS 2 

DRA\iN SM\v DATE 1-19BY 

REVISIDN DESCRIPTION APPROVED PDK BY DATE 1-19
DWGN□. 

WRC-E-113

Page 21



TD CB 6'v/ROI 
'v/RC-E -041 

TD CB 6'v/R04 
C32 'v/RC-E-041 

TD P7 
(PT-LNG69) P7Y
'v/RC-E -041 

� 

ENGINEERING 

TBR 
55-5

27Cl R/BK 

TBR 
55-6

27C2 BR 

IllR 
55-7

27C3 D/BK 

IllR 
55-8

27CO BU/BK 
--

IllR 
66-1

32Cl 

TBR 
66-2

32C2 
BK 

TBR 
66-3

32C3 
□ 

IllR 
66-4

32CO 
BU 

--

IllR 
64-5

P7Yl 
R/BK 

TBR 
64-6

P7Y2 
BR 

TBR 
64-7

P7Y3 
D/BK 

TBR 
64-8

P7YN 
BU/BK 

ROCK RAPIDS, IOWA 
(712) 472-2531

01-ClA

P8-J5

P8-J6 

P8-J7 

PB-JS 

04-C2A

PB-Kl

PB-K2 

P8-K3 

P8-K4 

PT-7PA 

P8-N5 

PS-N6 

PS-N7 

PS-NB 

9C#IO 
TS4 

2 

TS4 
6 5 

TS4 
10 9 

9C#IO 
TS5 

2 

TS5 
6 5 

TS5 
10 9 

9C#IO 

1 FU82 TS4 
2 14 13 

3 FU82 TS4 
4 16 15 

5 FU82 TS4 
6 18 17 

TS4 
20 19 

NOTES: 

21L-LNG69 BU 
,- IA'vl

L 

ZOI 

203 

205 

207 

209 

211 

213 

215 

217 

202 

IB'vl 204 

IC'v/ 206

N 

!AX zoa

!BX 210

ICX z12

VAY z1,

VBY z16

VCY 218

N 

220 VAZ 219
� 

el 
224 vcz 223 
o--/\r---0 

---

7 

_J 

1. ALL \./IRING TD BE #12, UNLESS NOTED,

TS4 
3 4 

TS4 
7 a 

TS4 
II 

TS5 
3 4 

TS5 
7 a 

TS5 
II 

TS5 FU84 
13 14 2 

15: TS5 16

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET, 

LEGEND: 

◊ INDICATES TERMINAL POINT

� INDICATES SHORTING TYPE TERMINAL POINT 

P6Y2
=:e 

TD P6 

p6yA 
(PT-CT4)

P6YN VIA 51-CT4 
'v/RC-E-115 

TD CB 6'v/ROI 
'v/RC-E-041 

TD CB 6'v/R04 
'v/RC-E-041 

TD P7 
(PT-LNG69) 
'v/RC-E -041 

TBR 
55-1

26Cl 
R 

TBR 
55-2

26C2 BK 

IllR 
55-3

26C3 

IllR 
55-4

26CO 
BU 

--

IllR 
66-5

33Cl 
R/BK 

TBR 
66-6 

33C2 BR 

C33 TBR 
66-7

33C3 
0/BK 

IllR 
66-8

33CO 
BU/BK 

--

IllR 
64-1

P7Xl 
R 

TBR 
64-2

P7X2 BK 

TBR 
64-3

P7X3 
□ 

TBR 
64-4

P7XN 
BU 

01-ClA 9C#IO 
TS! 

PB-JI 2 

P8-J2 TS! 
6 5 

P8-J3 TS! 
10 9 

P8-J4 

04-C2A 9C#IO 
TS2 

PB-K5 2 

PB-K6 TS2 
6 5 

PB-K7 TS2 
10 9 

PB-KB 

PT-7PA 9C#IO 
FUSI TS! 

PB-NI I 2 14 13 

FUSI TS! 
P8-N2 3 4 16 15 

FUSI TS! 
P8-N3 5 6 18 17 

TSI 
P8-N4 20 19 

21 L-LNG69 PRI 
,- IA'vl

L 

201 

203 

205 

207 

ZO'l 

ZII 

213 

215 

217 

Z02 

IB'vl 
204 

IC'v/ 206

N 

JAX zoo

!BX 210

ICX z12

VAY z14

VBY z16

VCY z18

N 

220 VAZ 219
� 

C:' 
224 vcz 223 
� 

---

7 TS! 
3 4 

TS! 
7 a 

TS! 
II 

TS2 
3 4 

TS2 
7 a 

TS2 
II 

PT-SPA 2C#IO 

TS2 FUS3 PS-N11 IllR 
13 14 2 54-1 TD PS 

15: 

P8X2
� TS2 R IllR PBX 

<PT-B2) 
16 PS-N12 54-2 'v/RC-E-041 P8XN BK 

_J 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
AC SCHEMATIC 

06-20 KLV PDK CONFORMING TD CONSTRUCTION RECORDS 69 kV LANGE LINE (LNG69) 

i--::�-:-::::;::-E-r-;;;;.!.:::;:;;:;N"""i:-7N°=-o.-. •• ;;;;:;;;;;::::ve;;;n-r-
F□

_
R

_co_
N

_s
T
_
R

u_c_n_
□N

-:R::E::-V-::I::S::ID::N-:D::E::S::C::R::IP::T::I::D:--:N------i-,:,/!:.v!.:;..,v"'ED,...s:::P:.:.::�:.._-:::::::.:�;:.._.:...:=.:,::;...---1""" N□. WRC-[ -114
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TD CB 61.'R04 
1.'RC-E-041 

TD CB 61.'R07 
1.'RC-E -041 

TD CB 61.'R04 
1.'RC-E -041 

TD CB 61.'R07 
1.'RC-E-041 

TD P6 
(PT-CT 4) 

1.'RC-E -041 

TBR 
65-1 

04/07A 4C#I0 
TBR 
25-1

30Cl-�-----lfl--
-::---

---------+;::-----------------...
R 

TBR 
65-2

TBR 
25-2

C30 l-----30C2-�-----lr!-,
::;:-

---------+--+----------------{
BK 

C37 

C31 

C36 

P6Y 

IllR 
65-3 

IllR 
25-3

30C3-�-----l+------------�+----I-------��

TBR 
76-5

37Cl 

IllR 
76-6

37C2 

TBR 
76-7

37C3 

TBR 
65-5

31CI --

IllR 
65·6 

31C2 --

IllR 
65-7

31C3 -

TBR 

31CO 
65-8 -. 

_l_-
TBR 
76-1

36Cl . 

IllR 
76-2

36C2 

TBR 
76-3

36C3 

TBR 
76·4 

-

36CO 
_l_-
TBR 
74-5

P6Yl 

IllR 
74-6

P6Y2 

TBR 
74-7

P6Y3 

TBR 
74-8

P6YN 

TD 21L -LNG69 BU 
1.'RC-E-114 

□ 

04107B 4C#I0 
TBR 
25-4

R 

IllR 
25-5

BK 

TBR 
25-6

□ 

04-CIA 9C#IO 

PB-LS -
T 

R/BK 

PB-L6 -
T 

BR  

PB-L7 -
T 

0/BK 

PB-LB -
BU/BK T 

PB-Ml -
R -

P8-M2 
BK -

PB-M3 
-

□ 
-

PB-M4 
-

BU -
( 

07-C2A ) 9Cll!O 
\ 

PB-PS FU86 

R/BK 

PB-P6 FU86 
3 4 

BR  

PB-P7 FU86 
5 ' 

0/BK 

PB-PB 

BU/BK 
PT-6PA 

9C#IO 

P6Y2 

P6YN 

TS7 
2
_ 1C

l 
� -

TS7 
6 

1c
5 

� -

TS7 
10 1c-

9 - -

TSB 
2 1c

l - -

TSB 
' 5 - r -

TS8 
10 

r -
9 -

TS7 
14 13 

i 
I 
I 

I 
I 

I 
I 

I 
I 

I 
' 

I 

I 
' 

I 

I 
I 

I 

I 
I 

I 

I 

51-CT4 - - -
ZOl 

!Al,' Z02- -- 'v -

Z03 !Bl,' Z04- -- 'v -

205 
!Cl,' 206- -
'v - -

!AX Z07 zoa- -- 'v -

!BXZ09 
A 

ZIO- 'v -

ZII ICX Zl2
- \, -

Z13 VAY Zl4
o-----0-""\�o-� 

TS7 
16 15 

TS7 
18 17 

TS7 
20 19 

I 
I 
I 
I 

Z15 
VBY ZIG

Zl7 VCY Z!B

N 

z20 VAZ 219 

o----Ay-----0 

e
l 

224 vcz 223 

L�-

NOTES: 

1. ALL \v'IRING TD BE #12, UNLESS NOTED.
2, MULTI CONDUCTOR CABLE TD BE XHH\v'-2 \v'ITH CPE JACKET, 

LEGEND: 

o INDICATES TERMINAL POINT

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

� INDICATES SHORTING TYPE TERMINAL POINT 

7 
TS7 

3 -.......__ 

I 
-

I 

I TS7 
7 ---------

I 
-

' 

I TS7 
II_---...__ 

I 
-

' 

I 
I 

I TSB 
' 3_.......__
I 

-

I TSB 
' 7 ----

I 
-

I TSB 
I II ----
I 

-

I 
I 

I 

I 

13 TS8 

15: TS8 

_J 

PB-LI 
4 -

l 
. 

PB-L2 
8 -

l 
. 

PB-L3 
12 -

l 
T 

PB-L4 
-

T 

4 PB-MS 
T 

-

8 P8cM6 
l 

-

12 P8cM7 
T 

-

PB_MB -

PT-5PB 
TBR 

2C#IO 104·3 
5Y2 

FU87 
14 2 P8-Pll 

R TBR 
16 P8-P12 104-4

BK P5YN 

TD P6 
(PT-CT 4)

1.'RC-E -041 

TD PS 

P5Y 
(PT-BD 

1.'RC-E-041 

P6X 

06-20 

10-19 

DATE 

KLV 

SM\/ 

DRA\JN 

BY 

IllR 
74-1

P6XI 

IllR 
74-2

P6X2 

IllR 
74-3

P6X3 

IllR 
74-4

P6XN 

PDK 

0 PDK 

ND APPR□VED 
• BY

PT-6PA 9C#IO 
PB-Pl 1 FUSS 

R 

P8-P2 3 FUSS 
BK 

P8-P3 5 
FUSS 

□ 

P8-P4 
BU 

CONFORMING TD CONSTRUCTION RECORDS 

FDR CONSTRUCTION 

2 

• 

6 

TSIO 
2 

1<
1 - -

TSl0 
6 

1
r s - -

TSIO 
ID 1r

9 - -

TSI0 
14 13 

TSIO 
16 15 

TSIO 
18 17 

TSIO 
20 19 

REVISIDN DESCRIPTION 

87L-CT4 

I ZOI _ 

- -

7 
TSIO 

!Al,'
3_......___ lo2 4 

I 

I 

I 
T 
I 

I 
T 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L 

V 
-

!Bl,'
Z03 !_04 

'v -

!Cl,'
205 zo, -

'v -

Z07 IP zoa
o--f\r---0 

Z09 VA 

ZIO VB 

Zl1 
vc 

Zle 
N 

213 vs

214 VN 

I
I

I 
I 
I 

I 
I 
' 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

J 

-

TSl0 
7_-

TSIO 
11 --

l �

8 

l �

,, 

,� 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
AC SCH EMA TIC 

69 kV RAPID CITY CT #4 LINE (CT4) 
DRA\iN 

BY 

APPROVED 
BY 

SM\,' 
PDK 

DATE 

DATE 

1-19
1-19

DWGN□. 
WRC-E-115
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3
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5
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3
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4
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6
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7
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AutoCAD SHX Text
12
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ROCK RAPIDS, IOWA 
(712) 472-2531

LEGEND: 

o INDICATES TERMINAL POINT

) 

-- 3-� 

) 

--

,< +YL4
V 

.{ 

(-)YL4 

' - -� 2--
1) 

--

l 

--- - 1

l 

___ _J 

.r +YL2

.r <-lYL2 
V 

f +YL3 
V 

f <-lYL3 
V 

-
V 

1JJ�7 

/' 

.. 

I� --

TER 
!ITT -

TER 
113=2 --

V 

TER 
123="1 

TER 
123-2 

V 

< > YLI0-1

L 

YLIO 

N 

< > YLI0-2

-
V 

YLI0-4 

YLIQ-5 -

.{ 

+YU YU_-4 YL�-4 
V 

V 

< > Yll-1 < > YL2-1 < > YL3-1

L L 
'\ ' 

]+. YL2 ]+. ) YL3 

N 

• '> Yll-2
Yll_-5 

. 

\._ (-)YU 

1�· > l +YL2
-

YL5-4 • > YL5-1 • 'YL6-1

L L 

◄I1 YL5 _r .. YL6 
- -

N N 

< > YL5-2 • • YL6-2
YL5-5 

TBR_, 
1!3=5 > \._ (-)YL2 -

.r +YL3
. 

V -
• > YL12-1

YL12-4 
• 'YL15-1

L L 
/ 

_C ◄ ) YL12 1◄
YL15 

- cc \.

N N 

• > YL12-2 • > YL15-2
YL12-5 

\._ (-)YL3 v 

-
V 

YL13-4 
< > YL13-1 ' > YL16-1

L -- L 
/ 

fr l YL13 ...I1 YL16 

N 

' > YL13-2
YLl�-5 

V 

N 

. YL16-2

06-20

10-19

DATE 

KLV 

SHI/ 

DRA\JN 
BY 

N N 

• > YL2-2 • '> YL3-2
YL2-5-

V 

1�0· >
V 

YL9-4 
• >YL9-1

L 

..I1 ) YL9 

N 

< > YL9-2
YL9-5 

TBR., 
!ITT! ) 

- . 
- -

YL15-4 YLll-4 
• > YLll-1 • >YL14-1

L L 

fr YLII _r ◄ ) YL14
cc '\. cc-� 

N N 

, > YLll-2 • > YL14-2
YLl�-5 YLl!-5 

V -

PDK CONFORMING TD CONSTRUCTION RECORDS 

0 PDK 

ND APPR□VED 
' BY 

FDR c□NSTRUCTI□N 

REVISIDN DESCRIPTION 

• 

L 

◄ _C 
-

N 

' 

YL3-4 --

YL3-5--

-
YLB-4 

'YLB-1 

YLB 

• YLB-2
YL�-5 

-

DR:y""N SMw' 
APPfyVED 

PDK

< > YL4-1

L 
/ 

� 
YL4 

N 

' > YL4-2

• > YL7-1

L 

G 
r
.. YL7 

N 

< > YL7-2

BLACK HIT.TS ENERGY ii!ilfi 

WEST 

DATE 

DATE 

RAPID CITY SUBSTATION 

AC SCHEMATIC 

1-19

1-19

YARD LIGHTS 

DWGN□. 

WRC-E-120A /f'\ 
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� 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

r-C RCPTlA ) 3C#6

ACPNLI 
60A 1I;c 2-1 i 50A 7 RECPJ 111 

L1 -----4-1 T MID\./EST ELEC , 
BK - PR□DUCTS-U051C 

I I 
I I / I I 240V 

240VAC 

I 
RECPT < (, 

I <j> ,, 
I 

I I 
I TBR I 

L 2 -----4-,,--... 
110f1C 2- 2 ,,--... 

I ACPNLI R V / 
50A 

I 
60A 

I 20A 

In ,,--... 

I \; 
,1,

120VAC ,_. 

I 1 20V 

cG »RECPT 

I 
1ioii 2- 3 L ( _J 

N 
AC PNLI 1,/ -

N 

�-- -----------7 -____,A-'-=C
':,:

2-
:--'

3'-'4
--tt

--'-I �
---<:>--

--..------
--,

2C #IO 

(ACP2-C34)-

AC PA NEL 2 '2Rr 
\./RC-E-400 � 

BK I -

N 

'wH 

I 

PI-A11 
A 

Pl-A1 2 
., - AC G il,1-+-<v>-__:_:,=-____ _J 

PD\./ER STRIP 

-----------------

I 

I 

RELAY _".ANEL
J 

AC!�:�:6,'. r,:- - - - -- - - -- - - -- --7 
-----tt--,�.>-----.--------, 

AC PA NEL 2 � 
\./RC-E-400 � 

LEGEND: 

N 

I V 

I 

REC PTi� 

� 

P5-All -
V 

P5-A1 2 
,1 - ACG 

PD\./ER STRIP 

ilt-+--<Q>--------� 
'I - - --- - - --- - - --- - -

◊ INDICATES TERMINAL POINT

I 

I 

RELAY PANEL
J 

--{ RCPT2A 3C#6 

ACPNL 2 
60A TBR i 50A 7 RECPJ Iii; 1 20AC 2-1 

LI -----4-1 T MID\./EST ELEC, 
BK - PR□DUC TS-U051C 

I I 
I I 

/ I I 240V 
240VAC 

I 
RECPT < (, 

I <j> ,,,, 
I

I I 
' 

I TBR 

L 2 -----4-,,--... 
1 2 0,.AC 2- 2 ,,--... 

I AC PNL 2 R V / 
50A

I 
60A

I 20A 

In ,,--... 
r., '1,

I \ ,_. 
I 

120VAC 

I 1 20V 

cG �RECPT 

I 
1J�fc 2- 3 L 0 _J 

N 
AC PNL 2 1,/ -

N 

2C#IO 

( ACP2-C35 )- �-- -----------7 -____,A=C=2-....,3=5
--tt

--'-1�
---<:>--

--..------
--,

I -

AC PANEL 2 � 
\./RC-E-400 � 

-

N 

I 
PD\./ER STRIP 

REC PT@ 

P2-All 
A 

P 2 -A1 2 
., - ACG 

1 1,1-+-<v>-__:_:,=-=====-_j----------

I 

I 

RELAY PANEL
J 

(AC;�:�:�: r,:-- -- ------------7 
-----tt--,�,>-----.--------, 

AC PA NEL 2 � 
\./RC-E-400 � 

-
N 

I V 

I 

REC PT�½' 
'-.iv 

� 

P9-All -
V 

P9-A1 2 

PD\./ER STRIP 

I 

I 

,1 't-+--<◊>----'-"AC=G'----------'
'I - - --- - - --- - - --- - -

RELAY PANEL
J 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

AC SCHEMATIC 

06-20 KLV 1 PDK C□NF□RMING TD C□NSTRUCTI□N RECORDS PANEL AND YARD RECEPTACLES 

10-19 SHI/ 0 PDK FDR c□NSTRUCTI□N DRA..,N 
., r--;:-DA:-:;T:;::E.---:.;;;;.::;:;;:N:-t" N:-::□=-, ... :;;;; •• ;;;;i�;;;:VE;;-1D ------=RE:::-v-::1=s1=□::--:N--:D=E=sc=R=1P=T=1=□ N-:--------i-.,,!,:.�rr""'vED..,...::�:.:::�:....___::::::.:�;:........::c...:=:�:---1 • ..,. ND. w R c- E -1 2 0 B 9" f'\ 
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2C#6 

( 464-DCIA 1l--� 

DCPNLl 

( 

I 
I 

I 

I 

I 
I 

I 
I 

I 
I 

12C#!O 

\464-SlA J

-- -- --
CLOSE CIRCUIT 

Bl3 I B07 + � 51HTI +=
BOB 

i 
CLOSE 

51HTI 
= □UT203 (SUPV CL□SD

12C#!O 

P3P4A 

12C#!O 

( P3P4A 

, P4-Bl 
--

TBR 
\41-1 

,.,--+C64 

I) 5

Bl4 I 

II C 
__ 86BT1 <BLOCK CL□SD-- RESET 13 

BIS 1) 
+ -- S!HT) <BLOCK

Bl6 -- □UT204 
I 

< 

� 

BIS I 
+

> P4-Nl
,R 

, P3-Fl 

21L -LNG <BLOCK 
Bl6 C)

□UT204 

t P3-F2 

h ,BK 
>P4-N2

• >P4-B2

CL□SD 

CL□SD 

-""" - --
BK 

< TBR 
'141-2 

< 
�C64 

I 7 

30A TBR BC 

--

B03 
+ 

--

G 51HTI 

B041 

--

' 

' 

□PEN IND,
l 

P4 !l3 

□ 

TBR 
'i41-3 

�GL64 

' 13 

--

--

RELAY PANEL 4 
--

1-3
- - 43LR

--

•'P4 !l4

- '-
BU 

TBR C '> [4[-4 

,i,,- +TCl-64 

II 

1 
_4 

- "lREMOTD

!40DC1-1 1 
(+)---<>-1:..0------tf-:-----<:A

>--J
"1---0-.---------------------------------------

R • ( (+) 

FU! u-52C cL1ibl, 
',�1'C!;__-Ol::'.:"'j}---1>------o-'-o------��r--'ic----.--------4,__-� 

2 
I,� 

64DC1P I 2 4 3 1-1 1-2 
11 43 I 

--

BO! ) 

--

BOS 
+

R 51HTI + � 51HTI
CLOSE 

B02 ) 

' 'E4-!l5 
- -

y 

' TBR 
> 141-5

,i,,-Tl-64 

ll 9 

IND, B06 

--

BTI 
,. 

2 

TRIP 

-- --

TRIP CIRCUIT 

18 �'

17 ::) 

B09 '
+ 

:::: 

BIO ' 

TS8 

51HT1 
□UT201 (TRIP)

A241 

#1 

A251) 

19 ' 

20 l 

--

11 

IN06 

IC 

32 

TS8 

--

11-52TI
_,_ 

4 3 

INC 

63GI 

11B 

I l 

--

51HTI <TCMDIN103 

--

43LR 
CLOCAll - ' 
·� 

2-2 2-1 

--

2 I
TS2 

I :::, 

32' 
__ 86BT1
- - TRIP 

38' 

3 ) 
TS2 

4 j 

RELAY PANEL 4 
--

2-4
- - 43LR

2
_ 3 1REMOTD

61 

- ..,1. 63G1X 

62 

,. 
62 ,

, _ 63G2X
61 

- -

I 

I/ 

\. 

I 

I 

I 
I 

I 
I 

/ 

I 

I 

--

12C#!O 

P4P5A 

12C#!O 

P4P5A 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

; '.: 52Y
12

- "52Y --,__ 52n/1 
31

1 
L_ 63GIX RGI 

2

I 

125VDC 

I 

I 

I 

I 

I 

I 

I 
I TBR 

BM! 
ICC- t;-ill...'--[I:'.:FU

'.".

M

'.::

1 
0---,----<i>--_.l&L__,,_ ___

_,.
_

----,�
42M 49M 49M 42M 

'---;;c<il-- ·1 T T 
'"" · , n !CF n , '1-:-__J'""-""� 

<+! 1 I 2 ! 2
3 ,- 46 --, 5 

I 
N06 NC N06 NC 

23 3 
: 49HX � 43RS 

I 
24

... 
4 7 C 33t-bl 

12 1

�: 49MX
1{ 2 ,N ...,

RHX �- 43RS 
2 ' 

C 33hb2 

33 
:,... 49MX 

34 
MP2 

I 

I 

I 

I 

I 

I 

I 

95 
49M BBM I 

2CC_ 
�-, - 3 

96 
ICM 

31 - 4
!CJ 2C6 

_, .... cfilH, 

!CN
Al 

49MX

2 
4BT 

Al 
42M 

7 A2 A2
1 -,...

',-

.<QL
-[I

:'.:FU

'.".

M

'.::

1 

0--.__ __ __j:g;___ ___j>-----!-------,�
4.2M 49M 2CD I T 2CE L ______ ----"'2C,t..F _J 

4 3 4 
I 2 

MN2 
I 

I 

I 

I 

I 

I 
140D_Cl-_2 _2 

(-)-----<>-=,-...:..o------tl
----::

-:--<H�o--<�--------------------------------------
DcPNu BK - (_ (-) 3 

30A 64DCIN 

NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED,

FU! 

2 

7 

2AC I I 
4 

3 4 

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET,

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

LEGEND: 

o INDICATES TERMINAL POINT

27C

7A 
22 l 

44 2 

7H 

1 _ 63G!X
21

52 I 

7B 
21

- 163G2X
2/ 

7C
44

- - 49MX
-

43 
7D 

21 ,
, _ 42M

22 
7E 

32 
-' 42M ' 

31 

4 

7F 

-'52b/l, 

76 

- 152Y
si 2 

7J 

3.BA!
Al 

52C
Al 

52Y
Bl A2 

RY 

6 

7 
,�52b/1 

B 

14

2A 
(-)- 3 4

2 

7 
27TI

Al 

A2 

l!C T 

63GIX 

10 

06-20
10-19

DATE 

KLV 
SHI/ 

DRA\JN 

BY 

PDK 
0 PDK 

ND APPR□VED 
• BY

6.3A 

,c 

5 
: -52n/1 

6 

9D 

! 
Al 

Bl 
52TI 

10

CONFORMING TO CONSTRUCTION RECORDS 
FDR c□NSTRUCTI□N

REVISI□N DESCRIPTION 

--

� 

> P4-El
> R 

P5 QI

2( 
TS6 

I() 

AOII 

--

+ _ - 87Tl PR! CT RIP)
-- □UT101 

A021 

31 
TS6 

4 I 
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� 

> BK 
<, > P4-E:2

RELAY PANEL 5 
-- --

I 

I 

I 

I 

I 
I 

I 
I 

( 
I 

I 

--

12C#!O 

P3P4A 
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<> P4-N3 

� D D

P3-F3 

2 ,.) 
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I :::, 

BO! > 
__ 87L -LNG CT RIP) 
-- □UT201 

B02 

3 �' 
TS3 

4 

P3-F4 
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12C#!O 

--

� 
BU

< > P4-N4

RELAY PANEL 3 
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2 

I I

B09 

TS6 

+ __ 21L-LNG
- - □UT201 
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3 

4 ( 

--

TS6 

I 

I 

I 

I 

I 
I 

I 
I 

I 
I 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
CONTROL SCHEMATIC 

CB 23464 TRIP #1 /CLOSE/MOTOR 
DRA\iN 

BY 

APPROVED 
BY 

SMIY 

PDK 

DATE 

DATE 

1-19

1-19

DWG ND. 

WRC-E -122A /f'\ 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

----- -- _____ T _________ 
TRIP CIRCUIT #2 

-- -- --

--, 

NOTES: 

2 �' 
TS9 

I I ' 

I 

A26 
AO! > 
+ 

=:= 
51HT1 
□UT!Ol <TRIP) 51HT1<TCM2)IN104 

A02 > 
I A27 ) 

I 

3 ) 

TS9 
4 r,

I 

I 

I 

I 

• > P4-Ci ,,P4-C2 
RELAY PANEL 4 

4C#IO 

464-S2A )

2C#IO 
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R 

--
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,Ir +TC2-64 

IIA 

--
BK 

IlIB.' > 142-2

,Ir T2-64 

J 9A 

30A TBR 8T2 11-52T2

--

43LR 
(L□CAU 

--

3-4 
-�

43LR 

3_3 --(REM□TD

R I40DC2-I IB llA _ _..L_ 

(+)--o-

,--...

1 
'-o---++-

:.:..._
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...., 

1 2 f 3 
I ,-... 
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I 

lN□ 6 !NC ->' 63G2X
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I 
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IC 
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I 

I 

I 

I 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

TBR 
I41)_DC2-2. 2B _

(-)---t>-
,--.,.

'-<>---++----<>---(J------;";:®----::-

- 6.fnC2N(-) 3 DCPNL2 
30A 

EK 4 

2 
27T2 

7 

32 
; : 63G2X 

31 
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2 
'-r 

IIAC I 

Al 

A2 
63G2X 
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->' 63GIX,._ 
71 

9AC 

5 
-� 52o/2--
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! 

Al 
6.3A 

Bl 

52T2 

lOA 

1. ALL \./IRING TD BE #12, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHH\.1-2 \./ITH CPE JACKET.

LEGEND: 

o INDICATES TERMINAL POINT

6 �' 

5 

12 > 

=:= 

18 ) 

7 

8 J 

--

TS2 

86BT1 
TRIP 

TS2 

I 

I 

I 

I 

I 

I 

I 

I 

I 

12C#IO P4-E3 
( P4P5A r: 0

P5 Q3 

2 
TS13 

I I) 

AO! 
87Tl BU 
□UT!Ol

A02 

3 ) 

TS13 
4 

P5-Q4 > 

( � 

BU 
P4P5A '

, P4-E4 
12C#IO 

I 

I 

( 

I 

I 

I 

I 

I 

I 

I 

I 

( 
I 

I 

I 

I 
12C#IO > P4-N5

� 
P3P4A y 

P3-F5< 
I 

I 

6 \.. 6 �' 
TS3 TS6 

St 5 J I 

I 

B04t Bil 

A?L-LNG + ::>!L -LNG
□UT202 □UT202

BOSt Bl2 > 
I 

I 

7 7 ) 
TS3 TS6 

s, 8 r, 

I 

I 

P3-F6 

� 

BR 
P3P4A � P4-N6 
12C#IO I 

I 

__ J_ __ RELAY PANEL 5 -- -- -- -- RELAY PANEL 3 -- __ _J 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

CONTROL SCHEMATIC 

06-20 KL V 1 PDK CONFORMING TD CONSTRUCTION RECORDS 
CB 2 3 4 6 4 TR I p # 2

10-19 SHI/ 0 PDK FDR CONSTRUCTION DRA"N 
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□PERA TING CHARACTERISTICS
OPERATING 

DEVICE NOMINAL CURRENT VOLTAGE VOLTAGE RANGE 

52C 125 VDC 3.8 A 90-140 VDC

52T1,2 125 VDC 6.3 A 70-140 VDC
T□ 87L-LNG T□ 21L-LNG AUXILIARY S\./ITCH CONTACTS IOCl,!Ob 
'w'RC-E-155A 'w'RC-E-1558 (FDR CUSTOMER USE) 88M 125 VDC START 48.0 A 90-140 VDC,,..__ ,,..__ RUN 13.0 A 

51 55 59 63 67 81 85 89 93 97 

3J 331 291 251 2J 371 3J 2J 2J 2J 
PBHT BCL 52at

\

81 

52a/
;8

1 

43RS 
34

1 
30

1 
26

1 
2
21 

3
1 

3
1 

2
1 

2
1 

SF6 HEATER TEST SPRING CHARGE CABINET 
ALARM RESET LIGHT SI/ITCH 

52 56 60 64 68 82 86 90 94 98 □FF □N

0 0 053 57 61 65 69 83 87 91 95 99 ' ' ' ' ' I ' 
39 35 31 27 23 39 35 31 27 23 

52b/1 _,, -,' -,, _,, -,, 52b/2 ; ,, -,' -,, -,, -,',,_ tr ,r ,,_ ,- - ,r ,'r ' - ,r MOMENTARY MAINTAINED 40 36 32 28 24 40 36 32 28 24 

' ' ' ' ' ' ' MOMENTARY 
54 58 62 66 70 84 BB 92 96 100 

ALARM C□NTAACTS 

T□ RI□-1 T□ RI□-1 T□ RI□-1 T□ RI□-1 T□ RI□-1 T□ RI□-1
'w'RC-E-181A 1/RC-E-!BIA \IRC-E-181A 'w'RC-E-181A 'w'RC-E-!BIA \IRC-E-181A
,,..__ ,,..__ ,,..__ ,,..__ ,,..__ ,,..__ 

201 202 204 205 207 209 211 212 214 215 217 219 221 222 224 225 227 228 230 231 233 234 

3N□I 

' 

3NOI 

' ' I 

2N□I 

1

,2NC 2N□I 631

' 
31 �t4 31 -

> 

31 -
31 -'t

4 41 -3NC >3NC 81 81 2NC 71 
t

4 

t
4 ,5

1-<J 63GI -<I 63G2
-',t 63GIX -:'.63G2X -<I 49MX -',t 49MX,. -<I ,r 

63G2 63GI 64

1 

,r ,- ,- 1- 1- ,-
3C 3C 82 82 2C' 2C 72 - 27C - 27TI - 27T2 - 27H - 37H

I I I I 3

2 3 
' ' ' ' ' ' ' ' 

200 206 208 210 213 216 218 220 223 226 229 232 
LOIi SF6 LO',/ SF6 SPRING LOSS LOSS LOSS LOSS TANK 
PRESSURE PRESSURE CHARGE OF OF OF OF HEATER 
ALARMS CUT-OUT FAILURE DC DC DC HEATER CURRENT 

ALARMS ALARMS <CL□SD <TRIP D <TRIP 2) AC MONITOR 

BU 
40_,,, - 1 2 

35A 36A 

I 
I 2 

rl 464-AC) 37H SEE 
NOTE 

ACPNLI BSH 16 TBR FUSH 30A I40�C-1 35, u�r
BK 35AA : I

' 35A - (X) 1 2 ' 
1 2 

I 
P 35A o35C '-- 1 3 5 

I 1 > 1 -� 42TH -� 42TH -� 42TH
) 3." -r -r -r 

I I n_ 23SH n_ 23TH � PBHT 2 4 6 
2 ) 2 ) 

I 
4'" 

I P 35B P35D 35E 35F P35G 

I 240VAC 

1J ,J I 
1 � I � I �1 1 

I Al 2 THI TH2 TH3 
I 27H SHll SH12 SH21 SH22 42TH 

I A2 7 
I 

2 2 2 
2 r 2� 2 r 2� 

L2�+�
4�-2 

FUSH 36AI 36A2 P36A3 
R 36 36AA 

I 
36A 

(Y)- 3 4 3 4 
I 

30A 
� I20VAC 
rj I 
N 

I 
TBR 

N 14o/iC-3 41 -

\J ' 
N � - "" 

u l!Q'liLl"' N 

� 

� 

0 43LR ll-52C ll-52TI ll-52T2
u w '" "" 

43LR __J >-

� 
LJ <C c::, LOCAL REMOTE CLOSE TRIP 1 TRIP 2 w LJ :,: 
ca c::, w 

� 
__J "" 

� 

9 1 a-----, f----<, 2 X 

0 0 0 
0 I 
9 3 a-----, f------<> 4 X "'"'

� 
1 a-----, f----<, 2 X 

2 
3 a-----, f------<> 4 X0.. 

I a-----, f----<, 2 
3 

3 a-----, f----<, 4 

� 

X 

MAINTAINED 
MOMENTARY MOMENTARY MOMENTARY 

ROCK RAPIDS, IOWA PUSHBUTTON PUSHBUTTON PUSHBUTTON 

ENGINEERING (712) 472-2531

DEVICE DESCRIPTION MEPPI # MANUFACTURE MANF # 
BC,8Ml,BSH,8Tl,BT2 2 POLE, KNIFE S\IITCH, 30A, 600V STATES COMPANY 

FRONT CONNECTED 402-\1 TYPE SMH 
LIGHT S\IITCH SQUARE D BCL 13177 9001-KS12BH36 Y238 

BU SINGLE POLE, KNIFE S\IITCH, 30A, 600V STATES COMPANY 
FRONT CONNECT 401-A

11-52C,ll-52Tl,11-52T2,PBHT CLOSE/TRIP PUSHBUTTON S\IITCH 12984 
SQUARE D 

9001-KR1BH5Y238 
ELMll□□D SENSORS 2455RBV81510033 23SH THERMOSTAT, CABINET HEATERS 12082 II /B206 BRACKET OR GE IIR50X50 

23TH I, "IAI, IMNK HIK b0L (�0t) ., "' 
1500VAC HIP□T 13242 3100U-0208-0006 
125VDC DPDT RELAY SQUARE D 27C,27T1,27T2 12225 8501KPDR12V63 

27H 240VAC AUX RELAY SQUARE D 12619 8501KPR12V24 

33hb1,33hb2 MECHANISM LIMIT S\IITCH CHARGED □PEN 10253 OMRON 
X-10GM2-B

CURRENT MONITOR, 230VAC ABB 37H 14082 ECS',/6MBHT 
42M 125VDC MOTOR CONTACT□R, 32A 14517 MITSUBISHI 

SD-T21BCDC1252A2B 
42M CONNECTOR FDR THERM-□VRLD TD C□NTACT□R 14537 MITSUBISHI 

UN-TH21 
42TH 200-240VAC CONTACT□R 13A 14337 MITSUBISHI 

S-T12BCAC200V1AIB
43RS PUSHBUTTON SI/ITCH SQUARE D 

9001-KRIBHl Y238 
43LR LOCAL/REMOTE SELECTOR S\IITCH SQUARE D 

9001-KS11BH3Y238 
48T TIME DELAY RELAY 110VDC/120VAC, SQUARE D 14542 0.6-60 SEC 9050JCK13V20 
49M THERMAL OVERLOAD (7-!!Al MITSUBISHI 14528 TH-T25BCKP9A 
49MX,52Y C□NTACT□R RELAY 48VDC 14409 MITSUBISHI 

SRD-T5BCDC4BV3A2B 
49MX ADDER DECK (2 ND 2 NC) 14524 MITSUBISHI 

UT-AX4BC2A2B 
52a/1,52a/2 

AUXILIARY S',/ITCH 20a 20b DI00290H02 MITSUBISHI ELECTRIC 
52b/1,52b/2 DI00290H02 

52C CUlL, CLu,c, lC;J V UC, "" UMM 10020 MCCCI 
10020 

52Tl,52T2 l,UlL, I rur, lC:Jv !JI,,, cu unM 10378 MCCCI 
10378 

63Gl,63G2 SF6 Gas Pressure Switch 71PSIG Dl01010H01 Solon Manufacturing 
New Stvle w/ Tank Heaters 2TC/301 
36VDC RELAY TELEMECANIQUE 63G1X,63G2X 12707 CAD326CD 
ADD-ON AUXILIARY CONTACT BLOCK 4NC TELEMECANIQUE 63G1X,63G2X 12812 LADN04 

88M 120VAC/125VDC, SPRING CHARGE MOTOR CI00306H02 MEPPI 
C100306H02 

50/6011 120/130VAC ROUGH SERVICE GE DR EQUIVALENT CL 
CABINET LIGHT 11462 

FUl,FUMI 15A, 250V, 2 POLE FUSE, FUSETR□N BUSSMANN 
FRN-R-15 \J/HLDR RM25030-2SR 

FUSH 20A, 250V, 2 POLE FUSE, FUSETR□N BUSSMANN 
FRN-R-20 \J /HLDR RM25030-2SR 

FUU 15A, 250V, 1 POLE FUSE, FUSETR□N BUSSMAN 
FRN-R-15 11/HLDR RM25030-1SR 

RCP RECEPTACLE,15A 125VAC HUBBELL 
(INTER NAU HBL5262 

RGl,RG2,RMX,RY RESISTOR 2511 lk □HM 11332 □HMITE
L25JlKOE 

SH11,SHl2,SH21,SH22 CABINET HEATER 240VAC, 150\1 MEPPI Dl01924H02 DIOl924H02 
THI, TH2, TH3 TANK HEATER, 240VAC, 120011 Dl03353H09 MEPPI 

Dl03353H09 

FUU 
40A 

'I I 
40B 

I 2 

LINE RCP 

� 

HOT 
BCL 1 

2 
rl-- -

J_ 40C 

2 

( 
-

vcL 
(INTERNAL> 

-
LINE 
NEUTRAL 

2 

06-20 KLV I PDK C□NF□RMING T□ C□NSTRUCTI□N REC□RDS

10-19 SHI/ 0 PDK F□R c□NSTRUCTI□N

DATE DRA\JN ND. APPR□VED REVISIDN DESCRIPTION BY BY 

NOTES 
1. CLOSING SPRING IS DISCHARGED.
2. AUXILIARY S\IITCHES ARE SHO\IN \IITH BREAKER IN OPEN POSITION.
3. RELAY CONTACTS ARE SHO\IN DE-ENERGIZED.
4. PRESSURE S\IITCHES ARE SHD\IN \IITH LO\I SF6 PRESSURE.
5. KNIFE S\IITCHES ARE SHD\IN □PEN.
6. ---j f-- MAKE CONTACT

lk BREAK CONTACT 

(TDC) 
---l f-- TIME DELAY MAKE CONTACT 
----<L-'l--o-- BREAK CONTACT OF PRESSURE S\IITCH 

� CLOSED CONTACT OF THERMOSTAT 
---<T-o-- CLOSED CONTACT OF LIMIT S\IITCH 
--o � OPEN CONTACT OF LIMIT SI/ITCH 
--o '>i<-o- MAKE CONT ACT 111TH HAND RESET 
---o-/f-o-- BREAK CONTACT I/ITH HAND RESET 
----o/' � OPEN CONT ACT 111TH SPRING RETURN 
--0- CUSTOMER SUPPLIED INDICATING LIGHT

---l f-- CUSTOMER SUPPLIED CONTACT 
__L_ 

--0 0--- PUSH BUTTON MAKE CONTACT 
-----<LLn-- PUSH BUTTON BREAK CONTACT 

7. ',/IRE SPECIFICATION
CABINET HEATER LEAD ',/IRES - 600V SFF-2 12A',/G <IIHITD
CABINET HEATER COVER GROUND - 600V SFF-2 IOA',/G (GREEN) 
GROUNDING CIRCUITS - 600V 12AI/G SIS (GREEN) 
HEATER CIRCUIT - 600V 12A\IG SIS (GRAY) 
TANK HEATER LEAD ',/IRES - 600V TEFLON 14AI/G (',/HITE DR BLACK) 
ALL OTHER CIRCUITS - 600V 14A\IG SIS (GRAY) 

8. TERMINAL BLOCKS
o 8.1 CONTROL CIRCUIT

TYPE AND RATING• GENERAL ELECTRIC, EB-25, 600V, JOA 
TERMINAL SCREII• #10-32 
CAPABLE OF CONNECTION UP TD 10AI/G 

@ 8.2 SUPPLY 
TYPE AND RATING• GENERAL ELECTRIC,EB-1, 600V, !ODA 
TERMINAL SCREII• I/ 4-20 
CAPABLE OF C□NNECTI□N UP TD 4A\IG 

9. \IIRE TERMINATIONS• NON-INSULATED, RING TONGUE, COMPRESSION TYPE,
\/ITH BRAZED SEAM, AND SERRATED BARREL.

10. TD RESET 49M PRESS BUTTON ON 49M,
II, TD RESET 49MX □PEN 43RS.
12. ',/IRE NUMBER IS THE SAME AS THE TERMINAL P□INT NUMBER UNLESS

□THERI/ISE IDENTIFIED,
13. ALL PANEL GROUNDING IS ACCOMPLISHED USING A GROUNDING \JIRE

ATTACHED TD THE CABINET GROUND BUS.
14. IN ADDITION TD DEVICE NUMBERS, LABELING FDR KNIFE SI/ITCHES

AND FUSES ',/ILL INCLUDE DESCRIPTIONS PER TABLE BELO\,/,
ALL ENGRAVED LABELS ATTACHED \/ITH SCREWS. 

DEVICE DESCRIPTION 
BC BC 125VDC CLOSE 

BT! BT! 125VDC TRIP I 
BT2 BT2 125VDC TRIP 2 
BM! BMI 125VDC SPRING MOTOR 
BSH BSH 240VAC HEATERS 
BU BU 120VAC RECEPTACLE 

FUl FUl 125VDC CLOSE 
FUT! FUT! 125VDC TRIP I 
FUT2 FUT2 125VDC TRIP 2 
FUMI FUMl 125VDC SPRING MOTOR 
FUSH FUSH 240VAC HEATERS 
FUU FUU 120VAC RECEPTACLE 

15. 43RS MUST BE ACTIVATED ON INITIAL START UP
TD ALL□',/ BREAKER TD CLOSE. 43RS MUST ALSO BE
ACTIVATED TD RESET FROM A SPRING CHARGE ALARM. 

□NH□FF

CJIII NOT USED 
S',/1 CJIII LATCHED 

16, TANK HEATER MONITOR SETTINGS FDR 37H• 
T, I SEC 

S',/2 IC] ZERO I 
□VERCURRENT TRIP• 18 AMPS S',/3 CJIII OUTPUT NORMALLY ENERGIZED 
UNDERCURRENT TRIP, 12 AMPS 
CONTACT 3-4 (NO) CLOSES IF CURRENT DROPS BELD\I 12 AMPS. 
NOTE, \JIRE 35A MUST BE LOOPED THROUGH CURRENT SENSING 1 TIME. 

17. 43LR SI/ITCH IS SHD\JN IN THE LOCAL POSITION

DEVICE 

27C 

27TI 

27T2 

42M 

42TH 

48T 

49M 

49MX 

52Y 

63GIX 

63G2X 

DRA\iN 
BY 

APPROVED 
BY 

FUNCTI□N 

LOSS OF DC CLOSE RELAY 

LOSS OF DC TRIP I RELAY 

LOSS OF DC TRIP 2 RELAY 

MAGNETIC C□NTACT□R FOR BBM 

MAGNETIC C□NTACT□R FOR TANK HEATERS 

TIME LIMIT RELAY FDR 42M (SET AT 30 SEC) 

THERMAL OVERLOAD RELAY (SET AT 9A) 

AUXILIARY RELAY FDR 49M 

ANTI-PUMPING RELAY 

AUXILIARY RELAY FDR 63Gl 

AUXILIARY RELAY FDR 63G2 

THIS DRAWING WAS CREATED FROM 

SM\,/ 
PDK 

MEPPI DRAWING D406757, REV. G 

BLACK Hll,LS ENERGY ... 
WEST 

DATE 

DATE 

RAPID CITY SUBSTATION 

AUXILIARY SCHEMATIC 

1-19
1-19

CB 23464 

DWGN□. 

WRC-E-122C /f'\ 
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BK - {_ (-) 
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ROCK RAPIDS, IOWA 

(712) 472-2531
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RMX L_i_ 
2 

I 
I 

I 

I 

I 

-- -- --

CLOSE CIRCUIT 

A07 ( B07 
+ 

�
21L-LNG -� 21L -LNYi:SUPV
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NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED.
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!AC
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2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET, 

LEGEND: 
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1. ALL \./IRING TD BE #12, UNLESS NOTED,
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0 INDICATES TERMINAL POINT 
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□PERA TING CHARACTERISTICS
OPERATING 

DEVICE NOMINAL CURRENT VOLTAGE VOLTAGE RANGE 

AUXILIARY S'w!TCH CONTACTS !Oo.,!Ob 
52C 125 VDC 3.8 A 90-140 VDC

(FDR CUSTOMER USE) 
52T1,2 125 VDC 6.3 A 70-140 VDC

T□ Bll - Lt«; T□ 21L - LNG T□ B7L -SRC T□ 21L-SRC
IIRC-E-1551 IIRC-E-155B \IRC-E-156A \IRC-E-156B START 48.0 A 

,A--, ,A--, ,A--, ,A--, BBM 125 VDC RUN 13.0 A 90-140 VDC
51 55 59 63 67 81 85 89 93 97 

3J 331 291 251 2J 371 3J 2J 2J 2J 
PBHT BCL 52at

\
81 

52a/
;8

1 

43RS 
34

1 
30

1 
26

1 
2
21 

3
1 

3
1 

2
1 

2
1 

SF6 HEATER TEST SPRING CHARGE CABINET 
ALARM RESET LIGHT SI/ITCH 

52 56 60 64 68 82 86 90 94 98 □FF □N

0 0 053 57 61 65 69 83 87 91 95 99 ' ' ' ' ' I ' 
39 35 31 27 23 39 35 31 27 23 

52b/1 _,, -,' -,, _,, -,, 52b/2 ; ,, -,' -,, -,, -,',,_ tr ,r ,,_ ,- - ,r ,'r ' - ,r MOMENTARY MAINTAINED 40 36 32 28 24 40 36 32 28 24 

' ' ' ' ' ' ' MOMENTARY 
54 58 62 66 70 84 88 92 96 100 

ALARM C□NTAACTS 

T□ RI□-1 T□ RI□-1 T□ RI□-1 T□ RI□-1 T□ RI□-1 T□ RI□-1
\IRC-E-181B 1/RC-E-!B!B \IRC-E-181B \IRC-E-181B 1/RC-E -!BIB \IRC-E-181B 

,A--, ,A--, ,A--, ,A--, ,A--, ,A--, 
201 202 204 205 207 209 211 212 214 215 217 219 221 222 224 225 227 228 230 231 233 234 

3N□I 

' 

3NOI 

' ' I 

2N□I 

1

,2NC 2N□I 631

' 
31 �t4 31 -

> 

31 -
31 -'t

4 41 -3NC >3NC 81 81 2NC 71 
t

4 
t

4 ,5

1-<J 63GI -<I 63G2
-',t 63GlX -:'.63G2X -0 49MX -',t 49MX,. -<I ,r 

63G2 63GI 64

1 

,r ,- ,- 1- 1- ,-
3C 3C 82 82 2C' 2C 72 - 27C - 27TI - 27T2 - 27H - 37H

1 I I I 3

2 3 
' ' ' ' ' ' ' ' 

200 206 208 210 213 216 218 220 223 226 229 232 
LOIi SF6 LOIi SF6 SPRING LOSS LOSS LOSS LOSS TANK 
PRESSURE PRESSURE CHARGE OF OF OF OF HEATER 
ALARMS CUT-OUT FAILURE DC DC DC HEATER CURRENT 

ALARMS ALARMS <CL□SD <TRIP D <TRIP 2) AC MONITOR 

BU 
40_ ,,, - 1 2 

35A 36A 

I 
1 2 

rl 467-AC) 37H SEE 
NOTE 

ACPNL2 BSH 16 TBR FUSH 30A 
150�C-1 35, u�r

BK 35AA : I
' 35A - (X) 1 2 ' 

1 2 

I 
P 35A o35C '-- 1 3 5 

I 1 > 1 -� 42TH -� 42TH -� 42TH
) 3." -r -r -r 

I I n_ 23SH n_ 23TH � PBHT 2 4 6
2 ) 2 ) 

I 
4'"

I P 35B P35D 35E 35F P35G 

I 240VAC 

1J lj I 
1 � I � I �1 1 

I Al 2 THI TH2 TH3 
I 27H SHll SH12 SH21 SH22 42TH 

I A2 7 
I 

2 2 2 
2 r 2� 2 r 2� 

L2�+�
5�-2 

FUSH 36AI 36A2 P36A3 
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I 
36A 

(Y)- 3 4 3 4 
I 

30A 
� I20VAC 
rj I 
= TBR 
N 

I 15o/iC-3 41 -

\J ' N � - "" 
u tlli't!Li!"' N 

� 

� 

0 43LR 11-52C 11-52TI 11-52T2
u w '" "" 

43LR __J >-

� 
LJ <C c::, LOCAL REMOTE CLOSE TRIP 1 TRIP 2 w LJ :,: 
ca c::, w 

� 
__J "" 

� 

9 1 a-----, f----<, 2 X 

0 0 0 
0 I 9 3 a-----, f------<> 4 X =
= 

� 
1 a-----, f----<, 2 X 

2 
3 a-----, f------<> 4 X0.. 

1 a-----, f----<, 2 
3 

3 a-----, f----<, 4 

� 

X 

MAINTAINED 
MOMENTARY MOMENTARY MOMENTARY 

ROCK RAPIDS, IOWA PUSHBUTTON PUSHBUTTON PUSHBUTTON 

ENGINEERING (712) 472-2531

DEVICE DESCRIPTION MEPPI # MANUFACTURE MANF # 
BC,8Ml,BSH,8Tl,BT2 2 POLE, KNIFE S\IITCH, 30A, 600V STATES COMPANY 

FRONT CONNECTED 402-\1 TYPE SMH 
LIGHT S\IITCH SQUARE D BCL 13177 9001-KS12BH36 Y238 

BU SINGLE POLE, KNIFE S\IITCH, 30A, 600V STATES COMPANY 
FRONT CONNECT 401-A

11-52C,ll-52Tl,11-52T2,PBHT CLOSE/TRIP PUSHBUTTON S\IITCH 12984 
SQUARE D 

9001-KR1BH5Y238 
ELMll□□D SENSORS 2455RBV81510033 23SH THERMOSTAT, CABINET HEATERS 12082 II /B206 BRACKET OR GE IIR50X50 

23TH I, "IAI, IMNK HIK b0L (�0t) ., "' 
1500VAC HIP□T 13242 3100U-0208-0006 

27C,27T1,27T2 125VDC DPDT RELAY 12225 SQUARE D 
8501KPDR12V63 

27H 240VAC AUX RELAY SQUARE D 12619 8501KPR12V24 

33hb1,33hb2 MECHANISM LIMIT S\IITCH CHARGED □PEN 10253 OMRON 
X-10GM2-B

CURRENT MONITOR, 230VAC ABB 37H 14082 ECS\,/6MBHT 
42M 125VDC MOTOR CONTACT□R, 32A 14517 MITSUBISHI 

SD-T21BCDC1252A2B 
42M CONNECTOR FDR THERM-□VRLD TD C□NTACT□R 14537 MITSUBISHI 

UN-TH21 
42TH 200-240VAC CONTACT□R 13A 14337 MITSUBISHI 

S-T12BCAC200V1AIB
43RS PUSHBUTTON SI/ITCH SQUARE D 

9001-KRIBHl Y238 
43LR LOCAL/REMOTE SELECTOR S\IITCH SQUARE D 

9001-KS11BH3Y238 
48T TIME DELAY RELAY 110VDC/120VAC, SQUARE D 14542 0.6-60 SEC 9050JCK13V20 
49M THERMAL OVERLOAD (7-!!Al MITSUBISHI 14528 TH-T25BCKP9A 
49MX,52Y C□NTACT□R RELAY 48VDC 14409 MITSUBISHI 

SRD-T5BCDC48V3A2B 
49MX ADDER DECK (2 ND 2 NC) 14524 MITSUBISHI 

UT-AX4BC2A2B 
52a/1,52a/2 

AUXILIARY S\,/ITCH 20a 20b DI00290H02 MITSUBISHI ELECTRIC 
52b/1,52b/2 DI00290H02 

52C CUlL, CLu,c, lC;J V UC, "" UMM 10020 MCCCI 
10020 

52Tl,52T2 l,UlL, I rur, lC:Jv !JI,,, cu unM 10378 MCCCI 
10378 

63Gl,63G2 SF6 Gas Pressure Switch 71PSIG Dl01010H01 Solon Manufacturing 
New Stvle w/ Tank Heaters 2TC/301 
36VDC RELAY TELEMECANIQUE 63G1X,63G2X 12707 CAD326CD 
ADD-ON AUXILIARY CONTACT BLOCK 4NC TELEMECANIQUE 63G1X,63G2X 12812 LADN04 

BBM 120VAC/125VDC, SPRING CHARGE MOTOR CI00306H02 MEPPI 
C100306H02 

50/6011 120/130VAC ROUGH SERVICE GE DR EQUIVALENT CL 
CABINET LIGHT 11462 

FUl,FUMI 15A, 250V, 2 POLE FUSE, FUSETR□N BUSSMANN 
FRN-R-15 \J/HLDR RM25030-2SR 

FUSH 20A, 250V, 2 POLE FUSE, FUSETR□N BUSSMANN 
FRN-R-20 \J /HLDR RM25030-2SR 

FUU 15A, 250V, 1 POLE FUSE, FUSETR□N BUSSMAN 
FRN-R-15 11/HLDR RM25030-1SR 

RCP RECEPTACLE,15A 125VAC HUBBELL 
(INTER NAU HBL5262 

RGl,RG2,RMX,RY RESISTOR 2511 lk □HM 11332 □HMITE
L25JlKOE 

SH11,SHl2,SH21,SH22 CABINET HEATER 240VAC, 150\1 MEPPI Dl01924H02 DIOl924H02 
THI, TH2, TH3 TANK HEATER, 240VAC, 1200\,/ Dl03353H09 MEPPI 

Dl03353H09 

FUU 
40A 

'I I 
40B 

I 2 

LINE RCP 

� 

HOT 
BCL I 

2 
rl-- -

J_ 40C 
2 

( 
-

vcL 
(INTERNAL> 

-
LINE 
NEUTRAL 

2 

06-20 KLV 1 PDK C□NF□RMING T□ C□NSTRUCTI□N REC□RDS

10-19 SHI/ 0 PDK F□R c□NSTRUCTI□N

DATE DRA\JN ND. APPR□VED REVISIDN DESCRIPTION BY BY 

NOTES 
1. CLOSING SPRING IS DISCHARGED.
2. AUXILIARY S\IITCHES ARE SHO\IN \IITH BREAKER IN OPEN POSITION.
3. RELAY CONTACTS ARE SHO\IN DE-ENERGIZED.
4. PRESSURE S\IITCHES ARE SHD\IN \IITH LO\I SF6 PRESSURE.
5. KNIFE S\IITCHES ARE SHD\IN □PEN.
6. ---j f-- MAKE CONTACT

lk BREAK CONTACT 

(TDC) 
---l f-- TIME DELAY MAKE CONTACT 
----<L-'l--o-- BREAK CONTACT OF PRESSURE S\IITCH 

� CLOSED CONTACT OF THERMOSTAT 
---<T-o-- CLOSED CONTACT OF LIMIT S\IITCH 
--o � OPEN CONTACT OF LIMIT SI/ITCH 
--o '>i<-o- MAKE CONT ACT 111TH HAND RESET 
---o-/f-o-- BREAK CONTACT I/ITH HAND RESET 
----o/' � OPEN CONT ACT 111TH SPRING RETURN 
--0- CUSTOMER SUPPLIED INDICATING LIGHT

---l f-- CUSTOMER SUPPLIED CONTACT 
__L_ 

--0 0--- PUSH BUTTON MAKE CONTACT 
-----<LLn-- PUSH BUTTON BREAK CONTACT 

7. \,/IRE SPECIFICATION
CABINET HEATER LEAD \,/IRES - 600V SFF-2 12A\,/G <IIHITD
CABINET HEATER COVER GROUND - 600V SFF-2 IOA\,/G (GREEN) 
GROUNDING CIRCUITS - 600V 12A\IG SIS (GREEN) 
HEATER CIRCUIT - 600V 12A\IG SIS (GRAY) 
TANK HEATER LEAD \,/IRES - 600V TEFLON 14A\,/G (\,/HITE DR BLACK) 
ALL OTHER CIRCUITS - 600V 14A\IG SIS (GRAY) 

8. TERMINAL BLOCKS
o 8.1 CONTROL CIRCUIT

TYPE AND RATING• GENERAL ELECTRIC, EB-25, 600V, JOA 
TERMINAL SCRE\,/, #10-32 
CAPABLE OF CONNECTION UP TD 10AI/G 

@ 8.2 SUPPLY 
TYPE AND RATING• GENERAL ELECTRIC,EB-1, 600V, !ODA 
TERMINAL SCRE\,/, I/ 4-20 
CAPABLE OF C□NNECTI□N UP TD 4A\IG 

9. \IIRE TERMINATIONS• NON-INSULATED, RING TONGUE, COMPRESSION TYPE,
\/ITH BRAZED SEAM, AND SERRATED BARREL.

10. TD RESET 49M PRESS BUTTON ON 49M,
11, TD RESET 49MX □PEN 43RS.
12. \,/IRE NUMBER IS THE SAME AS THE TERMINAL P□INT NUMBER UNLESS

□THER\,/ISE IDENTIFIED,
13. ALL PANEL GROUNDING IS ACCOMPLISHED USING A GROUNDING \,/IRE

ATTACHED TD THE CABINET GROUND BUS.
14. IN ADDITION TD DEVICE NUMBERS, LABELING FDR KNIFE SI/ITCHES

AND FUSES \,/ILL INCLUDE DESCRIPTIONS PER TABLE BELO\,/,
ALL ENGRAVED LABELS ATTACHED \/ITH SCREWS. 

DEVICE DESCRIPTION 
BC BC 125VDC CLOSE 

BT! BT! 125VDC TRIP I 
8T2 BT2 125VDC TRIP 2 
BM! BMI 125VDC SPRING MOTOR 
SSH BSH 240VAC HEATERS 
BU BU 120VAC RECEPTACLE 

FUl FUl 125VDC CLOSE 
FUT! FUT! 125VDC TRIP I 
FUT2 FUT2 125VDC TRIP 2 
FUMI FUMl 125VDC SPRING MOTOR 
FUSH FUSH 240VAC HEATERS 
FUU FUU 120VAC RECEPTACLE 

15. 43RS MUST BE ACTIVATED ON INITIAL START UP
TD ALL□\,/ BREAKER TD CLOSE. 43RS MUST ALSO BE
ACTIVATED TD RESET FROM A SPRING CHARGE ALARM. 

□NH□FF

CJIII NOT USED 
S\,/1 CJIII LATCHED 

16, TANK HEATER MONITOR SETTINGS FDR 37H• 
T, I SEC 

S\,/2 IC] ZERO I 
□VERCURRENT TRIP• 18 AMPS S\,/3 CJIII OUTPUT NORMALLY ENERGIZED 
UNDERCURRENT TRIP, 12 AMPS 
CONTACT 3-4 (NO) CLOSES IF CURRENT DROPS BELD\I 12 AMPS. 
NOTE, \JIRE 35A MUST BE LOOPED THROUGH CURRENT SENSING 1 TIME. 

17. 43LR SI/ITCH IS SHD\JN IN THE LOCAL POSITION

DEVICE 

27C 

27TI 

27T2 

42M 

42TH 

48T 

49M 

49MX 

52Y 

63GIX 

63G2X 

DRA\iN 
BY 

APPROVED 
BY 

FUNCTI□N 

LOSS OF DC CLOSE RELAY 

LOSS OF DC TRIP I RELAY 

LOSS OF DC TRIP 2 RELAY 

MAGNETIC C□NTACT□R FOR BBM 

MAGNETIC C□NTACT□R FOR TANK HEATERS 

TIME LIMIT RELAY FDR 42M (SET AT 30 SEC) 

THERMAL OVERLOAD RELAY (SET AT 9A) 

AUXILIARY RELAY FDR 49M 

ANTI-PUMPING RELAY 

AUXILIARY RELAY FDR 63Gl 

AUXILIARY RELAY FDR 63G2 

THIS DRAWING WAS CREATED FROM 

SM\,/ 
PDK 

MEPPI DRAWING D406757, REV. G 

BLACK Hll,LS ENERGY ... 
WEST 

DATE 

DATE 

RAPID CITY SUBSTATION 

AUXILIARY SCHEMATIC 

1-19
1-19

CB 23467 

DWG ND. 

WRC-E -123C /f'\ 
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C, I 
� (-) 

,--... 
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u"' 
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u 
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� 

ENGINEERING 

TBR 
160DC1-l ~ - J 

R - ( (+) 
70DCIP 

TBR 
160]1Cl-2 . 2

BK - _( (-) 
70DCIN 

lCC-

I+) 

2cc �-- -

ROCK RAPIDS, IOWA 

(712) 472-2531

8Hl 

'-,_ FUHl 

I ·1 2 
!CD

I T 
1 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 

FUHI 
2CD 

I T 3 4 3 4 

23 

24 

12 

I 

95 

96 

3 
- 49MX

4 
!CK

1 
'. 49HX 

2 
!CL T 

49M 

!CH 

12C#IO 

( 470-SIA 

!CE

ND6 

� 
43RS 

7 
C 

RMX L_i_ 
2 

I 
I 

I 

-- --
CLOSE 

A07 I) 

--
CIRCUIT 
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�
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I 

I 

I 
( 

I 
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I 

L 
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\ R 

J 
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I) 5
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!CH

33 
43RS _: 49MX 

34 

2CG 

12C#10 

P3P4A 

12C#10 

P3P4A 

42M 49M 

ADS I 

A09 1
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21L -SRC <BLOCK□

AD9 1

87L SR -- □u-r
1
osc <BL□CK

AID 

� 
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,R/BK 

P4-N7 

15 I) 
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17 
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< 
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BK 
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�· 4 6 ' 5 
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88M I 

MN2 
I 

31
!CJ
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I , - 48T 
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I IlCN 2 Al Al 48T 42M I 49MX 
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3 

NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED.

--

--

!AC 

2 I 

2AC 

4 3 

2. MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET.

LEGEND: 

◊ INDICATES TERMINAL POINT

B03 
+ 
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FU! 
I 

FU! 
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. 
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I 
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06-20 KLV 
10-19 SHI/ 

DATE DRA\JN 

BY 
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0 
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43LR 
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2-2 2-1

PDK 
PDK 
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BY 
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10 

CONFORMING TD CONSTRUCTION RECORDS 
FDR CONSTRUCTION 

REVISI□N DESCRIPTION
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DRA\iN 
BY 

APPROVED 
BY 

- --

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

CONTROL SCHEMATIC 
CB 23470 TRIP #1 /CLOSE/MOTOR 

SMIY DATE 

PDK DATE 
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NOTES: 
"'"'

� 1. ALL \./IRING TD BE #12, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHH\./-20.. 

� 

LEGEND: 

0 INDICATES TERMINAL POINT 

ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531
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□PERA TING CHARACTERISTICS
OPERATING 

DEVICE NOMINAL CURRENT VOLTAGE VOLTAGE RANGE 

52C 125 VDC 3.8 A 90-140 VDC

52T1,2 125 VDC 6.3 A 70-140 VDC
TD 87L-SRC TD 21L-sRc AUXILIARY S\./ITCH CONTACTS !Oo.,!Ob 
\IRC-E-156A IIRC-E-156B (FDR CUSTOMER USE) 88M 125 VDC START 48.0 A 90-140 VDC,,,,_,_ ,,,,_,_ RUN 13.0 A 

51 55 59 63 67 81 85 89 93 97 

3J 331 291 251 2J 371 3J 2J 2J 2J 
PBHT BCL 52at

\

81 

52a/
;8

1 

43RS 
34

1 
30

1 
26

1 
2
21 

3
1 

3
1 

2
1 

2
1 

SF6 HEATER TEST SPRING CHARGE CABINET 
ALARM RESET LIGHT SI/ITCH 

52 56 60 64 68 82 86 90 94 98 □FF □N

0 0 053 57 61 65 69 83 87 91 95 99 ' ' ' ' ' I ' 
39 35 31 27 23 39 35 31 27 23 

52b/1 _,, -,' -,, _,, -,, 52b/2 ; ,, -,' -,, -,, -,',,_ tr ,r ,,_ ,- - ,r ,r ' - ,r MOMENTARY MAINTAINED 40 36 32 28 24 40 36 32 28 24 

' ' ' ' ' ' ' MOMENTARY 
54 58 62 66 70 84 BB 92 96 100 

ALARM C□NTAACTS 

TD RID-! TD RID-! TD RID-I TD RID-I TD RID-I TD RID-I 
1/RC-E-IBIB 1/RC-E-!BIB 1/RC-E-!BIB 1/RC-E-IBIB 1/RC-E -!BIB 1/RC-E-!BIB 
,,,,_,_ ,,,,_,_ ,,,,_,_ ,,,,_,_ ,,,,_,_ ,,,,_,_ 

201 202 204 205 207 209 211 212 214 215 217 219 221 222 224 225 227 228 230 231 233 234 

3N□I 

' 

3NOI 

' ' I 

2N□I 
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MAINTAINED 
MOMENTARY MOMENTARY MOMENTARY 

ROCK RAPIDS, IOWA PUSHBUTTON PUSHBUTTON PUSHBUTTON 

ENGINEERING (712) 472-2531

DEVICE DESCRIPTION MEPPI # MANUFACTURE MANF # 
BC,8Ml,BSH,8Tl,BT2 2 POLE, KNIFE S\IITCH, 30A, 600V STATES COMPANY 

FRONT CONNECTED 402-\1 TYPE SMH 
LIGHT S\IITCH SQUARE D BCL 13177 9001-KS12BH36 Y238 

BU SINGLE POLE, KNIFE S\IITCH, 30A, 600V STATES COMPANY 
FRONT CONNECT 401-A

11-52C,ll-52Tl,11-52T2,PBHT CLOSE/TRIP PUSHBUTTON S\IITCH 12984 
SQUARE D 

9001-KR1BH5Y238 
ELMll□□D SENSORS 2455RBV81510033 23SH THERMOSTAT, CABINET HEATERS 12082 II /B206 BRACKET OR GE IIR50X50 

23TH I, "IAI, IMNK HIK b0L (�0t) ., "' 
1500VAC HIP□T 13242 3100U-0208-0006 
125VDC DPDT RELAY SQUARE D 27C,27T1,27T2 12225 8501KPDR12V63 

27H 240VAC AUX RELAY SQUARE D 12619 8501KPR12V24 

33hb1,33hb2 MECHANISM LIMIT S\IITCH CHARGED □PEN 10253 OMRON 
X-10GM2-B

CURRENT MONITOR, 230VAC ABB 37H 14082 ECS',/6MBHT 
42M 125VDC MOTOR CONTACT□R, 32A 14517 MITSUBISHI 

SD-T21BCDC1252A2B 
42M CONNECTOR FDR THERM-□VRLD TD C□NTACT□R 14537 MITSUBISHI 

UN-TH21 
42TH 200-240VAC CONTACT□R 13A 14337 MITSUBISHI 

S-T12BCAC200V1AIB
43RS PUSHBUTTON SI/ITCH SQUARE D 

9001-KRIBHl Y238 
43LR LOCAL/REMOTE SELECTOR S\IITCH SQUARE D 

9001-KS11BH3Y238 
48T TIME DELAY RELAY 110VDC/120VAC, SQUARE D 14542 0.6-60 SEC 9050JCK13V20 
49M THERMAL OVERLOAD (7-!!Al MITSUBISHI 14528 TH-T25BCKP9A 
49MX,52Y C□NTACT□R RELAY 48VDC 14409 MITSUBISHI 

SRD-T5BCDC4BV3A2B 
49MX ADDER DECK (2 ND 2 NC) 14524 MITSUBISHI 

UT-AX4BC2A2B 
52a/1,52a/2 

AUXILIARY S',/ITCH 20a 20b DI00290H02 MITSUBISHI ELECTRIC 
52b/1,52b/2 DI00290H02 

52C CUlL, CLu,c, lC;J V UC, "" UMM 10020 MCCCI 
10020 

52Tl,52T2 l,UlL, I rur, lC:Jv !JI,,, cu unM 10378 MCCCI 
10378 

63Gl,63G2 SF6 Gas Pressure Switch 71PSIG Dl01010H01 Solon Manufacturing 
New Stvle w/ Tank Heaters 2TC/301 
36VDC RELAY TELEMECANIQUE 63G1X,63G2X 12707 CAD326CD 
ADD-ON AUXILIARY CONTACT BLOCK 4NC TELEMECANIQUE 63G1X,63G2X 12812 LADN04 

88M 120VAC/125VDC, SPRING CHARGE MOTOR CI00306H02 MEPPI 
C100306H02 

50/6011 120/130VAC ROUGH SERVICE GE DR EQUIVALENT CL 
CABINET LIGHT 11462 

FUl,FUMI 15A, 250V, 2 POLE FUSE, FUSETR□N BUSSMANN 
FRN-R-15 \J/HLDR RM25030-2SR 

FUSH 20A, 250V, 2 POLE FUSE, FUSETR□N BUSSMANN 
FRN-R-20 \J /HLDR RM25030-2SR 

FUU 15A, 250V, 1 POLE FUSE, FUSETR□N BUSSMAN 
FRN-R-15 11/HLDR RM25030-1SR 

RCP RECEPTACLE,15A 125VAC HUBBELL 
(INTER NAU HBL5262 

RGl,RG2,RMX,RY RESISTOR 2511 lk □HM 11332 □HMITE
L25JlKOE 

SH11,SHl2,SH21,SH22 CABINET HEATER 240VAC, 150\1 MEPPI Dl01924H02 DIOl924H02 
THI, TH2, TH3 TANK HEATER, 240VAC, 120011 Dl03353H09 MEPPI 

Dl03353H09 

FUU 
40A 

'I I 
40B 

I 2 

LINE RCP 

� 

HOT 
BCL 1 

2 
rl-- -

J_ 40C 

2 

( 
-

vcL 
(INTERNAL> 

-
LINE 
NEUTRAL 

2 

06-20 KLV 1 PDK CONFORMING TD CONSTRUCTION RECORDS 

10-19 SHI/ 0 PDK FDR c□NSTRUCTI□N 

DATE DRA\JN ND. APPR□VED REVISIDN DESCRIPTION BY BY 

NOTES 
1. CLOSING SPRING IS DISCHARGED.
2. AUXILIARY S\IITCHES ARE SHO\IN \IITH BREAKER IN OPEN POSITION.
3. RELAY CONTACTS ARE SHO\IN DE-ENERGIZED.
4. PRESSURE S\IITCHES ARE SHD\IN \IITH LO\I SF6 PRESSURE.
5. KNIFE S\IITCHES ARE SHD\IN □PEN.
6. ---j f-- MAKE CONTACT

lk BREAK CONTACT 

(TDC) 
---l f-- TIME DELAY MAKE CONTACT 
----<L-'l--o-- BREAK CONTACT OF PRESSURE S\IITCH 

� CLOSED CONTACT OF THERMOSTAT 
---<T-o-- CLOSED CONTACT OF LIMIT S\IITCH 
--o � OPEN CONTACT OF LIMIT SI/ITCH 
--o '>i<-o- MAKE CONT ACT 111TH HAND RESET 
---o-/f-o-- BREAK CONTACT I/ITH HAND RESET 
----o/' � OPEN CONT ACT 111TH SPRING RETURN 
--0- CUSTOMER SUPPLIED INDICATING LIGHT

---l f-- CUSTOMER SUPPLIED CONTACT 
__L_ 

--0 0--- PUSH BUTTON MAKE CONTACT 
-----<LLn-- PUSH BUTTON BREAK CONTACT 

7. ',/IRE SPECIFICATION
CABINET HEATER LEAD ',/IRES - 600V SFF-2 12A',/G <IIHITD
CABINET HEATER COVER GROUND - 600V SFF-2 IOA',/G (GREEN) 
GROUNDING CIRCUITS - 600V 12AI/G SIS (GREEN) 
HEATER CIRCUIT - 600V 12A\IG SIS (GRAY) 
TANK HEATER LEAD ',/IRES - 600V TEFLON 14AI/G (',/HITE DR BLACK) 
ALL OTHER CIRCUITS - 600V 14A\IG SIS (GRAY) 

8. TERMINAL BLOCKS
o 8.1 CONTROL CIRCUIT

TYPE AND RATING• GENERAL ELECTRIC, EB-25, 600V, JOA 
TERMINAL SCREII• #10-32 
CAPABLE OF CONNECTION UP TD 10AI/G 

@ 8.2 SUPPLY 
TYPE AND RATING• GENERAL ELECTRIC,EB-1, 600V, !ODA 
TERMINAL SCREII• I/ 4-20 
CAPABLE OF C□NNECTI□N UP TD 4A\IG 

9. \IIRE TERMINATIONS• NON-INSULATED, RING TONGUE, COMPRESSION TYPE,
\/ITH BRAZED SEAM, AND SERRATED BARREL.

10. TD RESET 49M PRESS BUTTON ON 49M,
II, TD RESET 49MX □PEN 43RS.
12. ',/IRE NUMBER IS THE SAME AS THE TERMINAL P□INT NUMBER UNLESS

□THERI/ISE IDENTIFIED,
13. ALL PANEL GROUNDING IS ACCOMPLISHED USING A GROUNDING \JIRE

ATTACHED TD THE CABINET GROUND BUS.
14. IN ADDITION TD DEVICE NUMBERS, LABELING FDR KNIFE SI/ITCHES

AND FUSES ',/ILL INCLUDE DESCRIPTIONS PER TABLE BELO\,/,
ALL ENGRAVED LABELS ATTACHED \/ITH SCREWS. 

DEVICE DESCRIPTION 
BC BC 125VDC CLOSE 

BT! BT! 125VDC TRIP I 
BT2 BT2 125VDC TRIP 2 
BM! BMI 125VDC SPRING MOTOR 
BSH BSH 240VAC HEATERS 
BU BU 120VAC RECEPTACLE 

FUl FUl 125VDC CLOSE 
FUT! FUT! 125VDC TRIP I 
FUT2 FUT2 125VDC TRIP 2 
FUMI FUMl 125VDC SPRING MOTOR 
FUSH FUSH 240VAC HEATERS 
FUU FUU 120VAC RECEPTACLE 

15. 43RS MUST BE ACTIVATED ON INITIAL START UP
TD ALL□',/ BREAKER TD CLOSE. 43RS MUST ALSO BE
ACTIVATED TD RESET FROM A SPRING CHARGE ALARM. 

□NH□FF

CJIII NOT USED 
S',/1 CJIII LATCHED 

16, TANK HEATER MONITOR SETTINGS FDR 37H• 
T, I SEC 

S',/2 IC] ZERO I 
□VERCURRENT TRIP• 18 AMPS S',/3 CJIII OUTPUT NORMALLY ENERGIZED 
UNDERCURRENT TRIP, 12 AMPS 
CONTACT 3-4 (NO) CLOSES IF CURRENT DROPS BELD\I 12 AMPS. 
NOTE, \JIRE 35A MUST BE LOOPED THROUGH CURRENT SENSING 1 TIME. 

17. 43LR SI/ITCH IS SHD\JN IN THE LOCAL POSITION

DEVICE 

27C 

27TI 

27T2 

42M 

42TH 

48T 

49M 

49MX 

52Y 

63GIX 

63G2X 

DRA\iN 
BY 

APPROVED 
BY 

FUNCTI□N 

LOSS OF DC CLOSE RELAY 

LOSS OF DC TRIP I RELAY 

LOSS OF DC TRIP 2 RELAY 

MAGNETIC C□NTACT□R FOR BBM 

MAGNETIC C□NTACT□R FOR TANK HEATERS 

TIME LIMIT RELAY FDR 42M (SET AT 30 SEC) 

THERMAL OVERLOAD RELAY (SET AT 9A) 

AUXILIARY RELAY FDR 49M 

ANTI-PUMPING RELAY 

AUXILIARY RELAY FDR 63Gl 

AUXILIARY RELAY FDR 63G2 

THIS DRAWING WAS CREATED FROM 

SM\,/ 
PDK 

MEPPI DRAWING D406757, REV. G 

BLACK Hll,LS ENERGY ... 
WEST 

DATE 

DATE 

RAPID CITY SUBSTATION 

AUXILIARY SCHEMATIC 
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1-19

CB 23470 
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(712) 472-2531
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NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED.
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2. MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET.

LEGEND: 

o INDICATES TERMINAL POINT
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CONFORMING TD CONSTRUCTION RECORDS 
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NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHH\v-2

LEGEND: 

INDICATES TERMINAL POINT 

KLV I PDK C□NFORMING T□ CONSTRUCTION RECORDS 
SHI/ 0 PDK FDR CONSTRUCTION 

DRA\JN ND. APPR□VED REVISI□N DESCRIPTION BY BY 

\./ITH CPE JACKET. 
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NOTES 
I. CLOSING SPRING IS DISCHARGED.
2. AUXILIARY SVITCHES ARE SHDVN VITH BREAKER IN OPEN POSITION.
3. RELAY CONTACTS ARE SHDVN DE-ENERGIZED.
4. PRESSURE SVITCHES ARE SHDVN VITH LOI,' SF6 PRESSURE.
5. KNIFE Sl,'ITCHES ARE SHDl,'N OPEN.
6. AMBIENT TEMPERATURE ABOVE -5'C/23'F
7. ------j �DRMALLY OPEN CONTACT

1 k: NDRMALL Y CLOSED CONTACT
(TDC) 

------j f---TIME DELAY NORMALLY OPEN CONTACT 
� CLOSED CONTACT OF PRESSURE Sl,'ITCH 
-----0--0----- CLOSED CONTACT OF LIMIT SVITCH 
---o '>Ka-- NDRMALL Y OPEN CONT ACT l,'ITH HAND RESET

8, VIRE SPECIFICA TIDN 
CABINET HEATER LEAD VIRES - 600V SFF-2 12 AVG (l,'HITD 
TANK HEATER LEAD VIRES - 600V TEFLON 12 AVG (\,'HITE DR BLACK) 
GROUNDING CIRCUITS - 600V 12 A\IG SIS (GREEN) 
GFR CIRCUIT - 600V 12 A\IG SIS (GRAY) 
ALL OTHER CIRCUITS - 600V 14 A\IG SIS (GRAY) 
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TYPE AND RA TING• GE EB25B12
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TYPE AND RATING, MARATHON KULKA 672 GP 06 

10. \/IRE TERMINATIONS• NON-INSULATED RING TONGUE, CDMPRESSIDN TYPE.
11. \/IRE NUMBER IS THE SAME AS THE TERMINAL PDINT NUMBER UNLESS □THER\IISE IDENTIFIED.
12. ADDING JUMPERS BET\IEEN PDINTS TBlA-19 & 20 AND TBIA-19A & 20A ALL□\/ BREAKER TD TRIP
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13. TD RESET 49MX OPEN BC.
14. TD RESET 49M PRESS THE RESET BUTTON ON 49M.
15. !Oi: SPARE TERMINALS \/ILL BE PROVIDED.
16. DEVICE 37TH SETTINGS,
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NOTES 
I. CLOSING SPRING IS DISCHARGED.
2. AUXILIARY SVITCHES ARE SHDVN VITH BREAKER IN OPEN POSITION.
3. RELAY CONTACTS ARE SHDVN DE-ENERGIZED.
4, PRESSURE SVITCHES ARE SHDVN VITH LOI,' SF6 PRESSURE.
5. KNIFE Sl,'ITCHES ARE SHDl,'N OPEN.
6. AMBIENT TEMPERATURE ABOVE -5'C/23'F
7. ------j �DRMALLY OPEN CONTACT

1 k: NDRMALL Y CLOSED CONTACT
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------j f---TIME DELAY NORMALLY OPEN CONTACT 
� CLOSED CONTACT OF PRESSURE Sl,'ITCH 
---0--0--- CLOSED CONTACT OF LIMIT SVITCH 
-o '>Ka--NDRMALL Y OPEN CONT ACT l,'ITH HAND RESET

8, VIRE SPECIFICA TIDN 
CABINET HEATER LEAD VIRES - 600V SFF-2 12 AVG (l,'HITD 
TANK HEATER LEAD VIRES - 600V TEFLON 12 AVG (\,'HITE DR BLACK) 
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GFR CIRCUIT - 600V 12 A\IG SIS (GRAY) 
ALL OTHER CIRCUITS - 600V 14 A\IG SIS (GRAY) 

9, CONTROL TERMINAL BLOCKS DESIGNATED BY ( o+
TYPE AND RA TING• GE EB25B12 
TERMINAL SCRE\I• 10-32 \/ASHER HEAD 
CAPABLE OF CONNECTION UP TD 10 AVG 
TERMINAL BLOCKS DESIGNATED BY ( � 
TYPE AND RATING, MARATHON KULKA 672 GP 06 

10, \/IRE TERMINATIONS• NON-INSULATED RING TONGUE, CDMPRESSIDN TYPE. 
11. \/IRE NUMBER IS THE SAME AS THE TERMINAL PDINT NUMBER UNLESS □THER\IISE IDENTIFIED.
12, ADDING JUMPERS BET\IEEN PDINTS TBlA-19 & 20 AND TBIA-19A & 20A ALL□\/ BREAKER TD TRIP

FDR LO\/ SF6 GAS PRESSURE. BREAKERS SHIPPED \/ITH JUMPERS REDMVED. 
13. TD RESET 49MX OPEN BC.
14. TD RESET 49M PRESS THE RESET BUTTON ON 49M.
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NOTES 
L CLOSING SPRING IS DISCHARGED, 
2, AUXILIARY SVITCHES ARE SHDVN VITH BREAKER IN OPEN POSITION, 
3, RELAY CONTACTS ARE SHDVN DE-ENERGIZED, 
4, PRESSURE SVITCHES ARE SHDVN VITH LOI,' SF6 PRESSURE, 
5, KNIFE Sl,'ITCHES ARE SHDl,'N OPEN, 
6, AMBIENT TEMPERATURE ABOVE -5'C/23'F 
7, ----j �DRMALLY OPEN CONTACT 

1 k: NDRMALL Y CLOSED CONTACT
(TDC) 

----j f---TIME DELAY NORMALLY OPEN CONTACT 
� CLOSED CONTACT OF PRESSURE Sl,'ITCH 
----<T-o- CLOSED CONTACT OF LIMIT SVITCH 
---o '>Ka--NDRMALL Y OPEN CONT ACT l,'ITH HAND RESET

8, VIRE SPECIFICA TIDN 
CABINET HEATER LEAD VIRES - 600V SFF-2 12 AVG (l,'HITD 
TANK HEATER LEAD VIRES - 600V TEFLON 12 AVG (\,'HITE DR BLACK) 
GROUNDING CIRCUITS - 600V 12 A\IG SIS (GREEN) 
GFR CIRCUIT - 600V 12 A\IG SIS (GRAY) 
ALL OTHER CIRCUITS - 600V 14 A\IG SIS (GRAY) 

9, CONTROL TERMINAL BLOCKS DESIGNATED BY ( o+
TYPE AND RA TING• GE EB25B12 
TERMINAL SCRE\I• 10-32 \/ASHER HEAD 
CAPABLE OF CONNECTION UP TD 10 AVG 
TERMINAL BLOCKS DESIGNATED BY ( � 
TYPE AND RATING, MARATHON KULKA 672 GP 06 

10, \/IRE TERMINATIONS• NON-INSULATED RING TONGUE, CDMPRESSIDN TYPE, 
IL \/IRE NUMBER IS THE SAME AS THE TERMINAL PDINT NUMBER UNLESS □THER\IISE IDENTIFIED, 
12, ADDING JUMPERS BET\IEEN PDINTS TBIA-19 & 20 AND TBIA-19A & 20A ALL□\/ BREAKER TD TRIP 

FDR LO\/ SF6 GAS PRESSURE, BREAKERS SHIPPED \/ITH JUMPERS REDMVED, 
13, TD RESET 49MX OPEN BC, 
14, TD RESET 49M PRESS THE RESET BUTTON ON 49M, 
15, !Oi: SPARE TERMINALS \/ILL BE PROVIDED, 
16, DEVICE 37TH SETTINGS, 
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NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET.
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NOTES 
I. CLOSING SPRING IS DISCHARGED.
2, AUXILIARY SVITCHES ARE SHDVN VITH BREAKER IN OPEN POSITION.
3, RELAY CONTACTS ARE SHDVN DE-ENERGIZED,
4, PRESSURE SVITCHES ARE SHDVN VITH LOI,' SF6 PRESSURE.
5, KNIFE Sl,'ITCHES ARE SHDl,'N OPEN.
6, AMBIENT TEMPERATURE ABOVE -5'C/23'F
7, ------j �DRMALLY OPEN CONTACT

1 k: NDRMALL Y CLOSED CONTACT
(TDC) 

------j f---TIME DELAY NORMALLY OPEN CONTACT 
� CLOSED CONTACT OF PRESSURE Sl,'ITCH 
---0--0--- CLOSED CONTACT OF LIMIT SVITCH 
-o '>Ka-- NDRMALL Y OPEN CONT ACT l,'ITH HAND RESET

8, VIRE SPECIFICA TIDN 
CABINET HEATER LEAD VIRES - 600V SFF-2 12 AVG (l,'HITD 
TANK HEATER LEAD VIRES - 600V TEFLON 12 AVG (\,'HITE DR BLACK) 
GROUNDING CIRCUITS - 600V 12 A\IG SIS (GREEN) 
GFR CIRCUIT - 600V 12 A\IG SIS (GRAY) 
ALL OTHER CIRCUITS - 600V 14 A\IG SIS (GRAY) 

9, CONTROL TERMINAL BLOCKS DESIGNATED BY ( o+
TYPE AND RA TING• GE EB25B12 
TERMINAL SCRE\I• 10-32 \/ASHER HEAD 
CAPABLE OF CONNECTION UP TD 10 AVG 
TERMINAL BLOCKS DESIGNATED BY ( � 
TYPE AND RATING, MARATHON KULKA 672 GP 06 

10, \/IRE TERMINATIONS• NON-INSULATED RING TONGUE, CDMPRESSIDN TYPE, 
11. \/IRE NUMBER IS THE SAME AS THE TERMINAL PDINT NUMBER UNLESS □THER\IISE IDENTIFIED,
12, ADDING JUMPERS BET\IEEN PDINTS TBlA-19 & 20 AND TBIA-19A & 20A ALL□\/ BREAKER TD TRIP

FDR LO\/ SF6 GAS PRESSURE. BREAKERS SHIPPED \/ITH JUMPERS REDMVED, 
13. TD RESET 49MX OPEN BC,
14, TD RESET 49M PRESS THE RESET BUTTON ON 49M.
15, !Oi: SPARE TERMINALS \/ILL BE PROVIDED.
16, DEVICE 37TH SETTINGS, 

aT - 6 SECONDS

OVER 
CURRENT 
FAULT 

UNDER 
CURRENT 
FAULT 

- 15 AMPS

- SET BY DISCONNECTING A SINGLE
TANK HEATER AND ADJUSTING DIAL
UNTIL ALARM ACTUATES.

NOTE: RUN \/IRE THROUGH SENSING LOOP 2 TIMEs. 

17, TIMER SETTINGS: BLACK IS THE S\IITCH 
CN ....... arr 
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NOTES 
I. CLOSING SPRING IS DISCHARGED.
2. AUXILIARY SVITCHES ARE SHDVN VITH BREAKER IN OPEN POSITION.
3. RELAY CONTACTS ARE SHDVN DE-ENERGIZED.
4, PRESSURE SVITCHES ARE SHDVN VITH LOI,' SF6 PRESSURE.
5. KNIFE Sl,'ITCHES ARE SHDl,'N OPEN.
6. AMBIENT TEMPERATURE ABOVE -5'C/23'F
7. -------j �DRMALLY OPEN CONTACT

1 k: NDRMALL Y CLOSED CONTACT
(TDC) 

-------j f---TIME DELAY NORMALLY OPEN CONTACT 
� CLOSED CONTACT OF PRESSURE Sl,'ITCH 
---<T-O- CLOSED CONTACT OF LIMIT SVITCH 
--o '>Ka--NDRMALL Y OPEN CONT ACT l,'ITH HAND RESET

8, VIRE SPECIFICA TIDN 
CABINET HEATER LEAD VIRES - 600V SFF-2 12 AVG (l,'HITD 
TANK HEATER LEAD VIRES - 600V TEFLON 12 AVG (\,'HITE DR BLACK) 
GROUNDING CIRCUITS - 600V 12 A\IG SIS (GREEN) 
GFR CIRCUIT - 600V 12 A\IG SIS (GRAY) 
ALL OTHER CIRCUITS - 600V 14 A\IG SIS (GRAY) 

9, CONTROL TERMINAL BLOCKS DESIGNATED BY ( o+
TYPE AND RA TING• GE EB25B12 
TERMINAL SCRE\I• 10-32 \/ASHER HEAD 
CAPABLE OF CONNECTION UP TD 10 AVG 
TERMINAL BLOCKS DESIGNATED BY ( � 
TYPE AND RATING, MARATHON KULKA 672 GP 06 

10, \/IRE TERMINATIONS• NON-INSULATED RING TONGUE, CDMPRESSIDN TYPE. 
11. \/IRE NUMBER IS THE SAME AS THE TERMINAL PDINT NUMBER UNLESS □THER\IISE IDENTIFIED.
12, ADDING JUMPERS BET\IEEN PDINTS TB!A-19 & 20 AND TBIA-!9A & 20A ALL□\/ BREAKER TD TRIP

FDR LO\/ SF6 GAS PRESSURE. BREAKERS SHIPPED \/ITH JUMPERS REDMVED. 
13. TD RESET 49MX OPEN BC.
14. TD RESET 49M PRESS THE RESET BUTTON ON 49M.
15. !Oi: SPARE TERMINALS \/ILL BE PROVIDED.
16. DEVICE 37TH SETTINGS,

aT - 6 SECONDS

OVER 
CURRENT 
FAULT 

UNDER 
CURRENT 
FAULT 

- 15 AMPS

- SET BY DISCONNECTING A SINGLE
TANK HEATER AND ADJUSTING DIAL
UNTIL ALARM ACTUATES.

NOTE: RUN \/IRE THROUGH SENSING LOOP 2 TIMEs. 

17. TIMER SETTINGS: BLACK IS THE S\IITCH
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

TANK HEATER CIRCUIT CABINET 
HEATER 
CIRCUIT 

RECEPTACLE 
AND LIGHT 

CIRCUIT THIS DRAWING WAS CREATED FROM 
MEPPI DRAWING MD401932, REV. G 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

SWITCH 23474 89a/89b CONTACTS 
CONTACT 

1 o--------j f--o 2 
89n 

3 o H o 4
89b 

5 o--------j f--o 6 
89n 

7 0 jl O 8 

89b 

9 o--------j f--o 10

89n 

110 H 012 
89b 

13 o--------j f--o 14 
89n 

150 H 016 
89b 

17 o--------j f--o 18 
89n 

19 o H o 20
89b 

FUNCTION DRA�ING REFERENCE 

87L-LNG �RC-E-155A 

SPARE THIS DRA�ING 

21L-LNG �RC-E-155B 

SPARE THIS DRA�ING 

STAGES ARE FIELD SET AS 'n' DR 'b' CONTACTS AND ARE
ADJUSTABLE IN 15 DEGREE INCREMENTS, 

3 

4 

◄ > TBR
191-5

, ! 23474' 89b 

> TBR
191-7

7 I) 

; � 23474 
89b 

8 " 

Ill& Ill& 
,191-6 < 191-8 

"--___,..-_.:, 
SPARE 

SWITCH 23475 89a/89b CONTACTS 
CONTACT 

I o--------j f--o 2 
89o 

30 ll 0 4 
8% 

5 o--------j f--o 6 
89o 

10 ll 00 
8% 

9 o--------j f--o 10 
89o 

110 ll 012 
8% 

13 o--------j f--o 14 
89o 

150 ll 016 
8% 

17 o--------j f--o 18 
89o 

19 o ll o 20
8% 

FUNCTION DRA�ING REFERENCE 

87L-SRC �RC-E-156A 

SPARE THIS DRA�ING 

21L-SRC �RC-E-156B 

SPARE THIS DRA�ING 

STAGES ARE FIELD SET AS 'n' DR 'b' CONTACTS AND ARE
ADJUSTABLE IN 15 DEGREE INCREMENTS, 

< TBR 
192-5

3 , 

; � 23475 
89b 

4 , 

7 

8 

◄ > TBR
192-7

, ! 23475 
' 89b 

Ill& Ill& 
>192-6 , 192-8 

"--___,..-_.:, 
SPARE 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

AUXILIARY SCHEMATIC 

06-20 SMIJ I PDK CONFORMING TD CONSTRUCTION RECORDS 230 kV GOAB AUX SWITCHES 

10-19 MEL O PDK FDR CONSTRUCTION 
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SWITCH 6WR18 89a/89b CONTACTS 
CONTACT FUNCTI□N DRAw'ING REFERENCE 

1 0------1 f--o 2 
89n 

3 o H o 4
89b 

5 0------1 f--o 6 
89n 

1 o H o 0

89b 

9 0------1 f--o 10 
89n 

110 H 012 
89b 

13 0------1 f--o 14 
89n 

150 H 016 
89b 

17 0------1 f--o 18 
89n 

19 o H o 20 
89b 

21L -LNG69 PR! w'RC-E-166A 

SPARE THIS DRAw'ING 

21L -LNG69 BU w'RC-E-166B 

SPARE THIS DRAw'ING 

STAGES ARE FIELD SET AS 'n' DR 'b' CONTACTS AND ARE
ADJUSTABLE IN 15 DEGREE INCREMENTS, 

<> TER 
11-5

1 > TBR
11-7

3 " 7 
; � 61/RIB 

89b 
: � 61/RIB 
' 89b 

4 " 8 

ENGINEERING 

ll& ll& 
> 11-6 , 11-8 

"-----.,---_.::, 
SPARE 

ROCK RAPIDS, IOWA 
(712) 472-2531

SWITCH 6WR19 89a/89b CONTACTS 
CONTACT 

1 0------1 f--o 2 
89n 

3 o H o 4
89b 

5 0------1 f--o 6 
89n 

1 o H o 0

89b 

9 0------1 f--o 10 
89n 

110 H 012 
89b 

13 0------1 f--o 14 
89n 

150 H 016 
89b 

17 0------1 f--o 18 
89n 

19 o H o 20
89b 

FUNCTION DRAw'ING REFERENCE 

87L-CT4 w'RC-E-167A 

SPARE THIS DRAw'ING 

51-CT4 w'RC-E-16 7B 

SPARE THIS DRAw'ING 

STAGES ARE FIELD SET AS 'n' DR 'b' CONTACTS AND ARE
ADJUSTABLE IN 15 DEGREE INCREMENTS, 

<>m 
12-5

3 , 

; � 6\JR19 
89b 

4 , 

TBR 
> 12-6

SPARE 

7 

8 

"ll& 
12-7

: � 6\JR19 
' 89b 

TBR 
, 12-8 

SWITCH 6WR2O 89a/89b CONTACTS 
CONTACT 

1 0------1 f--o 2 
89n 

30 H 0 4 
89b 

5 0------1 f--o 6 
89n 

10 H os 
89b 

9 0------1 f--o 10 
89n 

110 H 012 
89b 

13 0------1 f--o 14 
89n 

1so H 016 
89b 

17 0------1 f--o 18 
89n 

19 o H o 20
89b 

FUNCTION DRAw'ING REFERENCE 

87L-BFI PR! w'RC-E-168A 

SPARE THIS DRAw'ING 

87L-BFI BU w'RC-E-168B 

SPARE THIS DRAw'ING 

STAGES ARE FIELD SET AS 'n' DR 'b' CONTACTS AND ARE
ADJUSTABLE IN 15 DEGREE INCREMENTS. 

<> ll& 
13-5 

3 " 

; � 6\JR20 
89b 

4 ) 

TER 
> 13-6

SPARE 

7 

8 

>m
15-7

: � 6\JR20 
' 89b 

TER 
, 13-8

SWITCH 6WR21 89a/89b CONTACTS 
CONTACT 

1 0------1 f--o 2 
89n 

3 0 jt O I 
89b 

5 0------1 f--o 6 
89n 

, o H o e

89b 

9 0------1 f--o 10 
89n 

110 H 012 
89b 

13 0------1 f--o 14 
89n 

1so H 016 
89b 

17 0------1 f--o 18 
89n 

13 o H o 20
89b 

FUNCTI□N DRAw'ING REFERENCE 

87L-BF2 PR! w'RC-E-169A 

SPARE THIS DRAw'ING 

87L-BF2 BU w'RC-E-169B 

SPARE THIS DRAw'ING 

STAGES ARE FIELD SET AS 'n' DR 'b' CONTACTS AND ARE
ADJUSTABLE IN 15 DEGREE INCREMENTS, 

<> ll& 
14-5

3 , 

; � 6\JR21 
89b 

4 ) 

TBR 
> 14-6

SPARE 

7 

8 

> ll&
14-7

: � 6\JR21 
' 89b 

TBR 
14-8

SWITCH 
CONTACT 

1 0------1 f--o 2 
89n 

3 0 H 0 4 
89b 

5 0------1 f--o 6 
89n 

7 0 H 0 8 
89b 

9 0------1 f--o 10 
89n 

11 0 H 0 12 

89b 

13 0------1 f--o 14 
89n 

15 0 H 0 16 

89b 

17 0------1 f--o 18 
89n 

19 o H o 20
89b 

6WR22 89a/89b CONTACTS 
FUNCTION DRAw'ING REFERENCE 

87T1 PR! w'RC-E-161A 

87T1 PR! w'RC-E-161A 

6w'R07 BLOCK TRIP TC#! w'RC-E-127A 

6w'R07 BLOCK TRIP TC#2 w'RC-E-127B 

6w'R16 BLOCK TRIP TC#! w'RC-E-130A 

6w'R16 BLOCK TRIP TC#2 w'RC-E-130B 

STAGES ARE FIELD SET AS 'n' DR 'b' CONTACTS AND ARE
ADJUSTABLE IN 15 DEGREE INCREMENTS, 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

AUXILIARY SCHEMATIC 

06-20 SM\J 1 PDK C□NF□RMlNG T□ C□NSTRUCTI□N REC□RDS 69 kV GOAB AUX SWITCHES 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531
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23-:l, 

LTC COMPARTMENT 

120V,50',/ 
1 HTR-1 

1
I I 

120V,30',/ 
1 HTR-2 1
I I 

I20V ,140',/ 

x1,0 
•" 

1 7 2 

1 HTR-4 
1

I I 

120V,30',/ 
-j HTR-5: 

Xl14 LS ' I x1,9 
~ 

I LT • 1 2 
• 

1 2 " 
I ' 

x1,2 
C • 

L TC 240/120VAC x1 ,7 MOTOR 8. CONTROL X1 '1 PD',/ER SUPPLY • 
• (SEE ',/RC-E-14ICl 

Xl16 
-• 

LEGEND 
SYM, QTY, 

4-1,2
8-1,2 
8-3
8-4 
8-5
8-6
8-7
8-8
8-9
8-10
23

MANUFACTURE 

LS 
EATON 
EATON 
EATON 
EATON 
EATON 
EATON 
EATON 
EATON 
EATON 
STEG□ 

DESCRIPTION 

CODLING FANS C□NTACT□R, 32AMP, 120VAC
CODLING FANS CB,, 2-P□LE, 30AMP
CODLING CONTROL CB,, 1-P□LE, 15AMP
LIGHT 8. N□N-GFI RECEPTACLES CB,, 1-P□LE, 20AMP
CABINET HEATER CB., 2-P□LE, 15AMP
L TC ACCS. 8. CONTROL CB,, 1-P□LE, I5AMP
L TC MOTOR CB,, 1-P□LE, 15AMP
L TC P,T SUPPLY CB,, 1-P□LE, 15AMP 
SEAL-IN PANELS 125VDC PD',/ER SUPPLY CB,, 2-P□LE, 15AMP
SEL-2411,2600D 125VDC PD',/ER SUPPLY CB., 2-P□LE, 15AMP
CONTROL CABINET HEATER THERMOSTAT, 240VAC 

26T,L
27-1
27-2
30

2 
2 
1 

1 

1 
1 

1 

1 

1 
1 

1 
2 
1 

1 

I 
1 
2 

1 

1 

1 

3 
3 
3 
3 
1 
2 
1 

1 

2 
1 

1 

1 

24 
1 
2 
1 

1 
1 

1 

1 
1 
1 

2 
1 

1 

1 
1 
1 
1 
1 

1 

16 
15 
2 

QUALITR□L
POTTER-BRUMFIELD 
POTTER-BRUMFIELD 
SEL 

MANUFACTURE II 

MC-32A-AC1206022
EGE2030FFG
EGBI015FFG
EGBI020FFG
EGE2015FFG
EGB1015FFG
EGBI015FFG
EGB1015FFG
EGE2015FFG
EGE2015FFG
01140.9-00
TR6000-00029406
KRPA-llAG-240
KRPA-llAG-240
241101A2X3A3A5Xl840
10250Tl311
10250Tl323
10250Tl311
10250T3043

TANK 8. LTC □IL TEMPERATURE GAUGE
CODLING FANS LOSS □F PD',/ER RELAY, 240VAC
L TC LOSS □F AC PD',/ER RELAY, 240VAC
PROGRAMMABLE AUTOMATION CONTROLLER 

43C
43FL2 
43LR
43L□R
43MA
49BL2,3
49Ql,2,3
49Rl,2,3
49T-1,2,3
63NS
63SPL2 
63PR1 
63PR2 
63XPL2 
71T
7IL
84
88-1124
90 
96-1,2 
ACT 
CAB 
FU 
HS 
HT 
LS 
LT 
PB-AC 
PB-DC 
RTDl 
RTD2 
RTD3 
RTD4 
RTD5 
RTD6 
RTDM 
SB 
TB 
TP-R/BK 

27-1

EATON 
EATON 
EATON 
EATON 
ELECTRDS',/ITCH 
□HMITE
□HMITE
□HMITE 
QUALITR□L
DELTA STAR
QUALITR□L
QUALITR□L
QUALITR□L
QUALITR□L
QUALITR□L
QUALITR□L
REIN HAUSEN
KRENZ
REIN HAUSEN
HUBBELL
BECK',/ITH
',/IE GM ANN
MARATHON
SELECTA-S',/
STEG□ 
SELECTA-S',/ 
STEG□ 
MARATHON 
MARATHON 
□MEGA
□MEGA
□MEGA 
□MEGA
□MEGA
QUALITR□L
SEL
GENERAL EL.
GENERAL EL.
NE',/ARK

27-2

9203DD
L61JR60
L61JR60
D50K3RO
TR6000-00029403
DEL TAIR
900-014-02
XPRD00-00036022 
208-60U
909-300-01 
LLG032-00025700
<BY RMJ
RMV-11-1500-72.5
F26X-A14 712-108
TC250-P-P-El-00
HBL52621
M-0169A
60X36Xl6 
F30A2S 
SS206-I5-BG 
02810,0-00 
SS214-14-BG 
02542,3-11 
1423123 
1422123 
PR-12-2-100-1/ 4-9-E 
PR-12-2-100-1/ 4-9-E 
PR-12-2-100-1/ 4-9-E 
PR-12-2-100-1/ 4-6-E 
PR-12-2-100-1/ 4-6-E 
103-04 7-01 
2600DOIX 
EB27B12S 
EB25B12 
257-102/3

4-1 4-2

CODLING CONTROL BANK1/BANK2 SELECTOR S\JITCH 
CODLING MAN/OFF/AUTO CONTROL S',/ITCH 
LTC LOCAL/REMOTE SELECTOR SYITCH 
LTC LOYER/OFF/RAISE SELECTOR S',/ITCH 
L TC MAN/AUTO LATCHING SY RELAY, 125VDC 
',/ELL HEATER, 0.6 □HM
YELL HEATER, 0.6 □HM
VARIABLE RESISTOR, 3 □HM
YINDING HOT-SPOT TEMPERATURE GAUGE 
AUTOMATIC INERT GAS SYSTEM 
SUDDEN PRESSURE RELAY (SPRJ 
TANK PRESSURE RELIEF INDICATOR 
LTC PRESSURE RELIEF INDICATOR 
SUDDEN PRESSURE SEAL -IN PANEL 125VDC 
TRANSFORMER □IL LEVEL INDICATOR
L TC □IL LEVEL INDICATOR
VACUUM TYPE LOAD TAP CHANGER 
CODLING FANS 1140 RPM, SINGLE PHASE, 1/3HP, 208/230V 
LTC AUTOMATIC CONTROL PANEL ',/ITH TC250-67 ADAPTER 
125V, 15AMP, N□N-GFI TYPE DUPLEX RECEPTACLE
L TC AUX. CURRENT TRANSFORMER 
CONTROL CABINET 60Hx36Yx16D 
FUSE HOLDER 2-P□LE ',/ITH (2) lOA NON TYPE FUSE
CABINET HEATER CONTROL SYITCH 
CONTROL CABINET FAN HEATER 240V, 400',/ 
CONTROL CABINET LIGHT SYITCH 
CONTROL CABINET LED LIGHT 
PD',/ER SUPPLY TERMINAL BLOCK, 3-P□INT
PD',/ER SUPPLY TERMINAL BLOCK, 2-P□INT 
HV YINDING TEMPERATURE RTD, 100 □HM PLATINUM
L V ',/JNDING TEMPERATURE RTD, 100 □HM PLATINUM 
TV ',/JNDING TEMPERATURE RTD, 100 □HM PLATINUM
TOP □IL TEMPERATURE RTD, 100 OHM PLATINUM
L TC □IL TEMPERATURE RTD, 100 □HM PLATINUM
AMBIENT TEMPERATURE RTD, 100 □HM PLATINUM
RTD INPUT MODULE, 125VDC, ',/ITH ST FIBER OPTIC PORT 
SHORTING BLOCK, 12-P□INT
TERMINAL BLOCK, 12-P□INT
LTC PT TEST PLUG 

LOSS OF MAIN AC LOSS OF L TC AC COOL. GROUP 1 COOL. GROUP 2 
PD',/ER PD',/ER ON ON 

1

�
(\J O') 
l/1 .... 
(\J (\J 

"--y-) 
ALARM 

1

� 
(\J O') 
l/1 .... 
(\J (\J 

"--y-) 
ALARM 

TD 30,DO! 
(',/RC-E-141B) 

TD 30,DO! 
(',/RC-E-141B) 

43Fl,2 
CODLING CONTROL S',/, "' w POSITION 

u _J 
0 � � D 

� � � � 
CONTACTS � D <1: 

1 13 o--, f--o 14 ND X
>---+--+--+---< T2 23 o--, f--o 24 ND X 

�r�· 
"--y-) 
STATUS 

TD 30,E□I
(\JRC-E-141B) 

43C 

;r�· 
"--y-) 
STATUS 

TD 30,E□I
(\JRC-E-141B) 

CODLING LEAD BANK SELECTOR S\JITCH 

"" 
u D_J"'

,._, ,&>"1. 

q,# 0 '1-t,.

CONTACTS 

POSITION 

"' "' z z
<1: <1: 
"" "' 

1 1 o-J1--o 2 NC X 
Tl 3 a-H-<> 4 ,-N-□+-

-+-x
--1 

2 1 o-J1--o 2 NC X 1--+--+-� Tl 3 o-H-<> 4 ND X 

NOTES 

\./IRING DIAGRAM SYMBOLS 

-0- TERMINAL, CONTROL CABINET

---®-- TERMINAL, PD',/ER BLOCK

--<ID-- TERMINAL, NITROGEN CABINET

---0-- TERMINAL, LTC MECHANISM
-0- TERMINAL, LTC AUTOMATIC CONTROL

-0- TERMINAL, SPR SEAL -IN PANEL
J JUMPER 

--1..j f-L- ',/IRING TERMINATION ID
_.!�-jfl- \JIRE COLOR CODE CBK,R, .. etc.J 

--0- LIGHT COLOR CODE <BS,',/S)
- P.T AND C.T POLARITY

L ALL EQUIPMENT IS SH□YN IN DE-ENERGIZED P□SITl□N,
2. INDICATING DEVICES ARE SHD',/N \JITH TEMPERATURE,

PRESSURE, AND LEVELS AT NORMAL □PERATI□N C□NDITI□N,

THIS DRA',/ING 'wAS CREATED FROM DEL TA 
STAR DRA',/ING F843450, SHEET 1, REV. 1. 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

CONTROL SCHEMATIC 

06-20 SH\/ 1 PDK CONFORMING TD CONSTRUCTION RECORDS X FM R T 1 

2-2020 SHI/ 0 PDK F□R CONSTRUCTION DRA'JN 
., r--::D::A-:;:T-::E--r--;;.;;;.:y;:;.,,.

::""1--:N-::
□
=-.t •• ;;;.;;;i�;;;VE�D:r------::R::E::-V::l::S::I□::N-:--:D::E::S::C::R::I::P::T::I□::N-:-------1-,.!:�.r"'v v"'E

D
.,..:�::::��--:::.:��:=---.:.: =..:: �:;�::::��:........i D'JG ND. W R c- E - 1 4 1 A � f'\ 
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( 

2Ctl10 

Tl-DCA )--

49T-1 
HV \./INDING TEMPERATURE 

C□□LING STAGE 1 
6s·cS',/1 

"' 

2 3 

C□□LING ST AGE 2 ss·c 
S',/2 4 5 6 

" ► 

7 10 

TRIP 125� S\i4 11 12 

300 301 302 303 304 305 306 307 308 309 310 311 

"---y---) 
TD STAGE I 

CODLING 
(\./RC-E-141A) 

"---y---) 
TD STAGE 2 

CODLING 
(\./RC-E-141A) 

71T 

OIL LEVEL TRANSFORMER 
ALARM 

1 ,.__J I 2 Ii,, 3 
\ '7, " 

"' 

360 361 362 

� 
ALARM 

TD 30:D07 

TRIP 
4,.___J I 5 Ii, 6 

" 

'71 'II 

► 

0 
363 364 365 

TRIP TD 
CUSTOMER 

� 
ALARM 

TD 30:D15 

� 
TRIP TD 

CUSTOMER 

71L 

OIL LEVEL L TC 
ALARM TRIP 

1, 11 2 I J, 3 i...___J 1 5 1 i, 
6 

\ 1(71 "II '71 'II 

'" 
0 

366 367 368 

� 
ALARM 

TD 30:D09 

" ► 

369 370 371 

TRIP TD 
CUSTOMER 

DC PNLl TBR 

XFlDCP 

C□□LING STAGE 1 
e.s·c 

S'wl 

"' 

2 3 

49T-2 
L V \./INDING TEMPERATURE 
C□□LING ST AGE 2 

as·c 

S'w2 4 5 6 

" ► 

7 

ALARM 
10s·c 
S',/3 

8 • 10 

TRIP 
12s·c S',/4 11 12 

312 313 314 315 316 317 318 319 320 321 322 323 

� � � 
TD STAGE 1 

CODLING 
(\./RC-E-141A) 

TD STAGE 2 
CODLING 

(\./RC-E-141A) 

ALARM 
TD 30:D15 

63PR1 

PRESSURE RELIEF 
TRANSFORMER 
�: ��

0 
372 373 374 

� 
ALARM 

TD 30:E07 

63PR2 

PRESSURE RELIEF 
LTC 

\ ----1: �� 

CJ 
375 376 377 

� 
ALARM 

TD 30:E09 

� 
TRIP TD 

CUSTOMER 

63SP1 

SUDDEN PRESSURE 
TRANSFORMER 
-J: .:� 

CJ 
378 379 380 

� 
ALARM 

TD 63XP1 

JOA 11opc-1 � 
250 s-10

(+)>-�,

T

"-2---fl-------nR-�->-
-

--ffv-
-

.R.,><_:)-----_--------,--<, 

T
' 252 

LTC REMOTE CONTROL 
(\./RC-E-I41C) 

�----A~----� 
(...J _J _J _j\ 
D D D D

I 

I 

I 

I 

I 

uA
> 
If) 
(\J 

I 

I 

I 

TD LTC 
CONTROL <

\./RC-E-141C 

/( +) ---<I- ( + ) 

(-) ---11-(-) 

> 

TD SUDDEN PRESSURE 
RELAYS 

THIS SHEET 
<BOTTOM LEFT) 

30 
SEL-2411 

SLOT 
A 

SELF DIAG. 
ALARM TD 

51HT1 
\./RC-E -161C 

� 

01 < 03 

GND< 

= 

-� 
□UTIOI

PS SELF TEST --
ALARM TD - -
CUSTilMER 

--

02, 04 

SLOT 
C 

Cl! O! O! Cl!
I- I- I- 1-
z z z z 
D D D D 
u u u u 

w w w wI- I- I- I-
D D D D ::E :i: :i: :E W W_J W WO!.o:::: O!<e: O!w O!wD ::::, Vl UI- UZ u- u)r:I- :::::> I- <I: I- <[ I-D.....J <[ ....J ::E ..... Hl:::: ....J .....J 

264 264 262 262 

QI I 03 ' 05 ) 07 

02 < 04 , 06 , 08 

SLOT 
D 

- 1 
.-!..;; � 
(\J 4 

01 <

IN 
401 

02 < 

C□□LING STAGE 165°C S',/1 

"' 

2 3 

49T-3 
TV \./INDING TEMPERATURE 
C□□LING STAGE 2 

as·c 

S',/2 4 5 6 

" ► 

7 10 

TRIP 
12s·c S'w4 11 12 

C□□LING STAGE 1 70°C S',/1 2 3 

26T 
TANK OIL TEMPERATURE 

C□□LING STAGE 2 
ao·c 

S',/2 4 5 6 

" ► 

7 

ALARM 
9o•c 
S',/3 8 • 10 

324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 

� 
TD STAGE I 

CODLING 
(\./RC-E-141A) 

63SP2 

� 
TD STAGE 2 

CODLING 
(\./RC-E-141A) 

� 
ALARM 

TD 30:D15 

� 
TRIP TD 

CUSTOMER 

63NS-N2 SYSTEM 

� 
TD STAGE I 

CODLING 
(\./RC-E-141A) 

SUDDEN PRESSURE 
LTC 

, N2 CYLINDER TANK TANK , 

\ rl l I>' ., 

CJ 
383 384 385 

� 
ALARM 

TD 63XP2 

ru 1
.-!.. ;; � 
(\J 4 

273 

-0.. -x-�(") 

03 

IN 
402 

04, 

6 

ru 0.. -
x -� (") 

7 

274 

6 

7 

L□'w' PRESS. HIGH PRESS. LD'\r/ PRESS, 
<200PSI > 7.5PSI <0.2PSI 
HK" "HH HH 

(I) ® (4) (S) c, (8) 

388 389 390 391 392 393 

"---y---) "---y---) "---y---) 
ALARM ALARM TO ALARM TD 
TO 30:DOS CUSTOMER CUSTOMER 

389 361 367 )343 355 307 

(/) 2
z:=(") 

R R BL/BK BL/BK -

"' I 
I--- _J __ 
- -- ---

,.._ BK ,.._ BK 

I-__ ...J -� I -� M 
....o-- ....O-r- 1--r-:): ru R/BK ru R/BK � "' 

J388 360 366 l 342 354 306 

05 

06 

IN 
403 

07 

08 

IN 
404 

09 < 

IN 
405 

10 <

11 

12 

IN 
406 

13 

IN 
407 

14 " 

15 <

IN 
408 

16 <

319 

ru 
I __ M I---:):"' (/).., 

318 

� 
TD STAGE 2 

CODLING 
(\./RC-E-141A) 

331 

330 

SLOT 
E 

� 
ALARM 

TD 30:D11 

43 - ru 43 
I :;:: I == 

"' 44 "' 44 

01 

IN 
501 

02 , 

275 

� 
TRIP TD 

CUSTOMER 

"' 2/3 <e 22 
_J :;:: :E: =(") (") 
"' 2/4 "' 24 

276 

03 

IN 
502 

04, 

277 

05 

06 

IN 
503 

SPARE 10·c S',/1 

"' 

2 3 4 

" 

26L 
LTC OIL TEMPERATURE 

7 12 

348 349 350 351 352 353 354 355 356 357 358 359 

��� 
SPARE TD SPARE TD ALARM 
CUSTOMER CUSTOMER TD 30:D13 

� 
TRIP TD 

CUSTOMER 

RTDM 
SEL-2600D 

373 376 

- R "' --0.. - -
ru R "' -c.. -� 

� BK � BK 

372 

07 09 ) 

IN IN 

375 

504 505 

08 10 > 

01 

0� 
SLOT AI 

Z 01 

TD ETH, 
SI./ #2 

\./RC-E -OIIB 

□ => "' 

P□1n IB 
0 0 
0 0 

PORT IA 

w 

• o---A--+-0_ I +
RTDl > 

HV \./INDING TEMP. > ',/ 2 _ TO ITEM 28 0--'-i-+--+-o 
SEE \./RC-E-33IB 0--8-"--v-

-
1;,0

- 3 RTN

RTDI 

__/ t----------i • 
0---A--+-O- 4 +

RTD2 > 
L V \./INDING TEMP. > ',/ 

TD ITEM 28 o-�++-+-0_ 5 - RTD2 
SEE \./RC-E -33IB 

o-�•�•+-t,o 6 RTN
__/ t-- - - - -----< 

o--"--1--+-0: 7 +
RTD3 :, 

TV \./INDING TEMP.· > 
" 

TD ITEM 28 o-�++-+-o_ 8 - RTD3 
SEE \./RC-E -331B 

RTD4 
TOP OIL TEMP. 

TD ITEM 28 
SEE \./RC-E-331B 

RTDS 
L TC OIL TEMP. 

TD ITEM 60 
SEE \./RC-E-331B 

RTD6 
AMBIENT TEMP. 

TD ITEM 31 
SEE \./RC-E -331B 

PORT 3 
0 ·:::: 0 

PORT F 
0 ·:::: 0 

PORT 2 

00 
TX RX 

o-�•�•+-t,o 9 RTN
__/ t----------i • o-�-A--+-o_ 10 +

'> 
'> 
o--"c++--+-o 11 - RTD4 

0--"-"--v--t,0- 12 RT N
__/ t----------i 

• o-�-A--+-o_ 13 +
> 

> .., o-�++-+-o~14 - RTD5 

o-�•�•+-t,o 15 RTN
__/ t----------i • 0---A--+-o.., 16 +

'>

'> ',/ o-�++-+-nv!7 - RTD6 

BK0--=-'f--t,o 18 RTN
__/ t----------i 

o!9 N/C 

020 IN+ CONTACT
INPUT 

o 21 IN-

022 N/C 

023 N/C 

>--+--o -2 4 + 

RTD7 

RTD8 

RTD9 

RTDIO 

RTDII 

RTD12 

+ 270

- 280

RTN 290 

+ 300

- 310

RTN 320 

+ 330

- 340

RTN 350 

+ 360

- 370

RTN 380 

+ 390

- 400

RTN 41 o 

+ 420

- 430

RTN 440 

FIBER ll(r XIX)+, OPTIC= 

I GRD 
507 395 265 266 207 206 

�---+---------<--------+-------<l---+----+-----e----<-------------+--------<>----------- ♦-----------+-+---------------+-o-25 -

125VDC 
PD\,/ER 
SUPPLY 

I 

I 
TBR 

_!_
0-c---+1---=,----

1_1 �o �
o-

c_-_2
_-fl

�
.-----

2
0
�

�
1 

�-------
-------

---,,0
' , 

(-)>--
--

-3o ~4 BK -

\ yy 

3~ 15A ~4 

XFlDCN 

63XP1 
TANK SUDDEN PRESS. 

QUALITR□L 909-300-01
280 

.--, 
Cl... 
(/) 
(") 

378 

251 1 2:
<
-) 

0--------j> 15A o,4.,--------+-{

ENGINEERING 

GRD 
509 

ROCK RAPIDS, IOWA 
(712) 472-2531

11 

3 

1 

6 

63XI 

9 

2 63X2 

12 DL TAG JI 
125VDC 3-4 

13 48VDC 2-3 

252 

} 
ALARM 

TD 274 30:D03 

381 

382 

TRIP 
TD 

87TI PR! 
'JRC-E -161A 

253 

(\J 
Cl... 
(/) 
(") '° 

GRD 
510 

63XP2 
L TC SUDDEN PRESS. 

\..�---� �----

L TC REMOTE CONTROL 
(\./RC-E-141C) 

QUALITR□L 909-300-01

11 

3 

1 

6 

63X1 

9 

2 63X2 

12 □LTAG JI 
125VDC 3-4 

13 48VDC 2-3 

252 

} 
ALARM 

TD 274 30:D03 

386 

387 

TRIP 
TD 

87TI PR! 
\,/RC-E-161A 

NOTE, DEVICE STAMPING ON 63XPL2 
PINDUT DIFFERS FROM SCHEMA TIC. 
PLEASE MATCH DS DRA\./INGS, 

"'� 
w<C :, :;,□-0.. I w 
ul 
<[U "' 
z:>��<[ :>: 
IL D 
(/) (/) D _J 

""� 
w<C :, :;, □-0.. I w 
ul 
<[U "" 
u:> f-� 
_J 
Lo 

(/) D 

><W 
ZIY <[::::, ,-v,

(/) uw>--"'
_J 0.. 

z w A A ::::,
(/) 

:, D
_J 

:, D
_J 

><W 
ZIY <[ ::::, >-->--<[ u 0::>--W_J 0..:>: w f-

I t.:J�I 

\./IRING DIAGRAM SYMBOLS 

--0-- TERMINAL, CONTROL CABINET
---0-- TERMINAL, PD\./ER BLOCK
---@-- TERMINAL, NITROGEN CABINET 

> I 

---0-
-0-
--0-

TERMINAL, L TC MECHANISM 
TERMINAL, L TC AUTDMA TIC CONTROL 
TERMINAL, SPR SEAL -IN PANEL 

-�J�_ JUMPER
----Y f,S--- \./IRING TERMINA TIDN ID
� � \./IRE COLOR CODE <BK,R, .. etc.) 
--Q-- LIGHT COLOR CODE <BS,\./S)
------ P.T AND C.T POLARITY 

z� D :'\ 
(\J ::; I .. w I -u
0.. "" 

::::,:>
□�
(I' 

CJ z� _J D D u 

...JW� 
□f-U 
IY □-
1-::E! 
ZWI DC>'.W U I u u "'
f- :,_J �

NOTES 

"'z 

TD ETH. 
SI./ ti! 

\./RC-E-011B 

I. ALL EQUIPMENT IS SHD\./N IN DE -ENERGIZED POSITION.
2. INDICATING DEVICES ARE SHD\./N \./ITH TEMPERATURE,

PRESSURE, AND LEVELS AT NORMAL OPERA TIDN CONDITION,

V 
0\./NER 

CONNECTION 
TD 87TI PORT 2 
VIA SEL -2814M 

\./RC-E-161A 

_L
r-+-o26 GND 

GRD 
508 

ST-ST MM FIBER 
Tl-F2 

THIS DRA\./ING \./AS CREATED FROM DEL TA 
STAR DRA\./ING F843450, SHEET 2, REV. 0. 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

CONTROL SCHEMATIC 

06-20 SHI/ PDK CONFORMING TD CONSTRUCTION RECORDS X FM R T 1 

r-;:�::
-
:-:;�:::;:-r""'..;;;:.::::;::::N:-"'t-:N::

0
0=-.1:: •• ;;;:;;;;;::v;;en;t-

F

_□
R
_c□_ N_sr_

R
_uc_r_m_N--:R::E::-V-::I::S::I=□:--:N--:D=E::S::C::R::I=P=T::ID::N-:------""1-,:,,/:.!:1,�,.�"'ED.,....:�::.::.:��--=:::::�::;-:..:=.::�:;:��:::�:_-1D',/G 

N□. WR C-E -1 4 1 B 
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203 
8-6 & 8-7 L TC P□'w'ER SUPPLY 120/240VAC

<SEE 'w'RC-E -141Al 204 
C 

I �1• •

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

202 
l 

205 

--
X11 •
72 

XI•
2 

• 

L TC,8-2 

8-7 LTC MOTOR 120VAC 

7 8-6 LTC CONTROLS 120VAC

90

TAPC□N

I 

3 

2 

4 

GRD.,,b.
505 = 7 

43LR 43MA Kl 
REMOTE AUT□ 259 2611/3111/4 1211 14 

II II 8 
K2 

9 

MANUAL 
II 

262 
11 1 I 13 

LOCAL 260 AUTO 

I
Y II 

1/1 41 112 1611 18 

MANUAL 263 1511 17 

I 

-- -- -- -- -- --
X11 • 
14 

XI: 012 

84Y 
'" " 

CONTROL 
POWER-UP CS-A CIRCUITRY 86X 

SEE .. 

Rk� REINHAUSEN 
MD-III "' 

MOTOR DRIVE 
DRAIJINGS 
SHEET 2,3 

-Hf-
L□w'ER

VIM " 
CIRCUITRY 

SEE � REINHAUSEN 
MD-III � MOTOR DRIVE f--

DRA'w'INGS � SHEET 2 f--

FU Xl:229" • 
" 

84M/ 
84H-1 LS-I 

GRD
506

T 

201 

258 

30 
□UT 303

R�I? _ 

05 I I 06 
□UT 304

LD
I�

ER 

0-7 I I 08

--
XI: 010 

L□IJER

8-8 

15A 200 TBR 
111-11 257 

2 
� P3X2 12Cll10SH 

TP 
Y/BK 

,© 0
BK R 

ACT� !. -
• ► 

1 • ► �- -
5:0,2A RATIO 

43L□R 
L□rlER 

1/131 IJ/14 
RAISE 

II 

1/231 11/24

206 

-- -- --
• Xl1 XI• 

11 27 

RAISE L□IJER

201 

--

• • 

TBR 
111-12 FROM P3XN PT-Bl • BR/BK Xl 'w'RC-E-041 

0 

SB1151 
x1--

j� SB:152 
X2-

-
CT/GRD502

207 

-- --
XI• • XI• 
28 15 

GRD/504 
-

-i-XI• 0 XI•
PE 7

<P5X) 

--

• XI• • 6 

RAISE Qt □FF' GRD 

f- STEP BY STEP RAISE / LOWER C□NTINUI□US
RAISE C□NTACT□R

e-
C[IHR□L CIRCUITRY 

SEE REINHAUSEN 
HD-III MOTOR DRIVE 

L□WER C□NTACT□R
e--

DRA'wlNGS 
SHEET 3 

84L 

Z1 r::1 RETURN
-e-.. 

"' 
dJR 

LOCKOUT RELAY 
Xl 152 

86X • 

86RL
-0-

LOCKOUT ALARM LIGHT 

, ' 
86GL

-0-
SUPERVISORY PD\r/ER LIGHT 

, ' 

84R 
-H-

M□T□R 
DRIVE LS-2 CIRCUITRY 84H-2 8-2 8-2 

Tl 
LI SEE REINHAUSEN-HD II1 MOTOR DRIVE 

DRAIJINGS: 

- � - I -
T2 SHEET l 

84L 

� 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
L_ L

GRD 

_l_ _J 

I 
_J 

FDR DETAILED MD-III SCHEMATICS SEE 
REINHAUS:EN �AWINGS: 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

LTC LEGEND 2 3 4 5 6 -11 -15161718 -2425"6,'7�8!/9JO 1J21J 1 2 3 4 JJ 1 
101/C-NO 
101/C-NC ---. 

8-2
49 
49RL
CS-A
LE 
LP 
LR 
LS-1,LS-2
SP 
VIM 
VS'w' 
84H-1,2
84L 
84M
84R
84Y
84Z
86 
86GL
86RL
86X 
CLL 
CLR 
IOI 

102 
186,187 
113A,113B
120AL 
120AR 
122,123

MOTOR PROTECTIVE BREAKER
MOTOR THERMAL RELAY 
MOTOR THERMAL ALARM INDICATING LIGHT <RED)
RAISE/LD'w'ER CONTROL S'w'ITCH 
LIGHT EMITTER 
LIGHT PIPE 
LIGHT RECEIVER 
END POSITION S'w'ITCH 
SUPERVISI□N P□'w'ER 
VACUUM INTERRUPT□R MONITOR 
VACUUM S'w'ITCH 
HAND CRANK INTERLOCK S'w'ITCH
MOTOR L□'w'ER C□NTACT□R 
MOTOR 
MOTOR RAISE C□NTACT□R 
COUPLING RELAY FDR AUTOMATIC PASSAGE OF P□SITI□NS
AUXILIARY C□NTACT□R 
SEQUENCE MONITOR 
SUPERVISORY P□'w'ER INDICATING LIGHT <GREEN)
LOCKOUT INDICATING LIGHT <RED) 
LOCKOUT AUXILIARY C□NTACT□R 
L□'w'ER END P□STI□N S'w'ITCH 
RAISE END POSITION S'w'ITCH 
CAM-OPERATED S'w'ITCH 
CAM-OPERATED S'w'ITCH 
MONITORING NON-DIRECTIONAL CONTROL CAM SW-ITCH
DIRECTIONAL CAM S'w'ITCH 
L□'w'ER SEAL DIRECTIONAL CAM S'w'ITCH
RAISE SEAL DIRECTIONAL CAM S'w'ITCH 
CAM-OPERATED DIRECTIONAL S'w'ITCH 

102/C-NO 
102/C-NC;;,,t-i,-M""

120AR, 120AL/C-N �-+-M-+-+-1-+-+-l-+-+-t-+-+-t� 
1 13A,113B/C-NC 

187 /C-NO 
187/C-NCl-l-+-t-+-+-I-I
186/C-N 
186/C-NC 
199/C-NO 
199/C-NIO-.--. 
180/C-NO +-+-t-+-t-+-+-l-+-+-l-+-M-+-l-l--+-1-
180/C-NC +-t-+-+-+....,

122/C-NO 
122/C-NI0-. -"4 
123/C-NO 
123/C-NI0-. --..,,"1-

CLL,CLR/C-NC ------====-

········· ·····�·····�·····

□NE PHASE SH□'w'N
ALL PHASES ALIKE

SEL, TRANS, 'w'INDING S'w', 

P-1

PREV,
AUTO 

P-2

�------------<1P-4 

PREV,
AUTO 

LP 
,j-[E7 
Ir-®'-, I
I I 
I I 

CT 
BY-PASS

S'w', 

P-3

SEE REINHAUSEN MD-III MOTOR DRIVE DRA'w'INGS
FDR COMPLETE LTC LEGEND 

202 8-6 L TC ACCESSORIES 120VAC 204 
<SEE 'w'RC-E-141A) 

X2A:1
x1,3 • f-------, I HTR-1 2 

23-1 X2A:7 
• I HTR-4 2

HTR-5 

X2B•l •f----------------,-J I HTR-2 2 

LTS x20,4 X3•1 
Xl:4 • f-----o--ic:=,,-0------------j • • 

I 

PS 

16L LTC REMOTE P□SITI□N 16R 
P□TENTI□METER 40 □hPI PER

90 STEP 1280 □h� TOTAL 

TAPC□N 
• SM3813

LT 
' 

'w' 

, 

, 

X2A:4 
• f----------------1 • Xl•8

S'w'ING FRAME INTERNAL 

STATIONARY PANEL 

X3•2 X20•5 
f-----1 • f----1• f----------, • X1•9
' 2 

125VDC SUPPLY 

\JRC-E-141B 
250 (+)

::::, <J: 
LL o 

43MA 
30 

(-) 251 
C') 

::::, <J: 
LL g 

... 

43MA P2 

{
'w' 

LSR 
□UT 301 I LTC MANUAL/AUTO S'w'ITCH 

4-20MA 
TD 30•ZOl/30•Z02 BK 

('w'RC-E-141B) 
'w' 

- BK 
GRD 
507 R 

G 

--=-GRD
505

43LR 43MA 

"' 

208 

GRD
504

43MA 

LTC 
MANUAL/AUTO S'w

43LR

LTC 
LOCAL/REMOTE S'w

264 265 
01 02 B H 

LSR 
□UT 302 266 -2-

03 04 E G 

CONTACTS P□SITI□N 

� z D

<J: f-
::.: <J: 

B o--tf----o H NC X 
Kl TB! 267 E e►--j f---o G ND X 

TB4 

LTC COMPARTMENT 
USE 1-1/4' CONDUIT FDR 
17 #12 SIS/XHH'w' 'w'IRE 
1 #12 SIS/XHH'w' <GREEN) FDR GRD

\JIRING 

w"'
<J: 
Q. 
V) 

-----0--
--0--
--®-
---@---
-D--
---0-----

J 

---Y f-L-
�fL--
--0-

Xl•72 • 

SM38,1 • 'w' 

SM38:2 • BK 

SM38•3 • R 

Xl•PE 

GRD --=-
504 

DIAGRAM SYMBOLS 

203 

202 

204 

206 
207 

205 

209 

208 

210 

217 
218 
219 
220 
221 

''

TERMINAL, CONTROL CABINET 
TERMINAL, P□'w'ER BLOCK 
TERMINAL, NITROGEN CABINET 
TERMINAL, L TC MECHANISM 
TERMINAL, LTC AUTOMATIC CONTROL 
TERMINAL, SPR SEAL-IN PANEL 
JUMPER 
\./IRING TERMINA TI□N ID 
'w'IRE COLOR CODE <BK,R, .. etc.) 
LIGHT COLOR CODE <BS,'w'S) 
P.T AND C,T POLARITY

LTC LOCAL/REMOTE SELECTOR S'w', LTC MANUAL/AUTO S'w'ITCH 

�rJ �r�· I--#' o ��1u 
D 
_J "'

CONTACTS 

I I o--tf----o 2 NC 
Tl 3 e►--J 1----o 4 ND 

2 I o--tf----o 2 NC 
Tl 3 e►--j 1----o 4 ND 

43LOR 

POSITION 
_J w

<J: f-
U 

D 

D 
::.C 

_J w "' 
X 

X 
X 

X 

L TC L□'w'ER/DFF /RAISE S'w', 
□FF POSITION 

"' Iv .. ,p� 
u � 

0 � 
"' w

D 
V 

w LL V) _J � LL 
D D <J: 

CONTACTS _J "' 

I I 3 e►--j 1----o 14 ND X 
T2 23 e►-- j  f-o 24 ND X 

"' 
u 

1 

2 

3 

CONTACTS POSITION 

� z D 
<J: f-
::.: <J: 

11 o, H f-o 13 X 
12 o, H f-o 14 X 
15 o, H f-o 17 X 
16 o, H f-o 18 X 
21 o, H f-o 23 X 
22 o, H f-o 24 X 
25 o, H f-o 21 X 
26 o, H f-o 20 X 
31 o, H f-o 33 X 
32 o, H f-o 34 X 
35 o, H f-o 37 X 
36 o, H f-o 38 X 

'---y-) '---y-) 
ALARM ALARM 

TD 30•E05 TD 30•E03 
('wRC-E-141B) <'wRC-E-141B) 

43MA 90 90 

LTC TAPCON STATUS TAPC□N USER 
MANUAL/AUTO S'w ALARM PR□GR ALARM

r1 r1 r1 
211 212 213 214 

TD CUSTOMER 

215 216 

THIS DRA'w'ING VAS CREATED FROM DEL TA
STAR DRA'w'ING F843457, REV, 0, 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

CONTROL SCHEMATIC 

06-20 SM\/ PDK CO NFORMING TD C
□

NSTRUCTI
□

N RECORDS X FM R T 1 LT C 

t-;:�::-:-::�:::;:i�.;;;:.::::;::::.:--r-:N::
0
0=-.1:: •• ;;;:;;;;;::v;;En;r-

r

-
□
R
_c□_

N
_sr_

R
_uc_r_m_

N
--:R::E::-V-::I::S::I=□�N--=D=E::S::C::R::I =P=T::I□::N-:-------1-,:,,/:.!:1,�,.�"'ED.,..:�::.::::��--=:::::�::;-'-:=.::�:;:��:::�:_-1 nw• ""· WR C-E -1 4 1 C
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+ 

125VDC 
E -412B 

-

c:, 

� 
-

u 

u 

"'"'

0. 

� 

ENGINEERING 

PNL4 
DC04A 

1T2 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
BZBil 

SEL-5872 

I 

I 

I 

I 

I 
� ...-.. � 
PNL4 
DC04A 

GND 
217 

0 

-� 
-

--
215 

I PS I 
--

216 

ROCK RAPIDS, IOWA 
(712) 472-2531

I) 92 

- - 86BTI
- r TRIP

--

J 98

) 201 

!NI

--
) 202

--
207 

IN2 

, 208 
--

NOTES: 

18 

\Ts1 
17 )

- -

211 

: ;:: □UT4 

- -
212 

19, J

/Ts1
20 

E!f"illil 
LOR 

12 
' 

� � 87BT1CO 
□N

I 13

14 
' 

TS! 
� , 

13 

, ) 203

::= 87BTI
□UT!

') 204

<) 
15

TS! 
,
'" 

16 

i 
-1-- -

G 

I ::;� 

r 

I 86B 
Tl 

C 

I ::;� 

L
B 

-1-- -

1, ALL \./IRING TD BE #12, UNLESS NOTED, 

I) 86

- - 86BTI
- r TRIP
I) 84

- - -
-;-TB4 7 

I 

R 

f I

I 
- - - _J

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET. 

LEGEND: 

◊ INDICATES TERMINAL POINT

86BT1 P□SITI□N 
I-

"' CL w 
u � 

CONTACTS IY w 
"" I- Cl<

11 o-j H f---0 13 X 

1 
12 o-j H f---0 18 X 

15 o--, H f---0 17 X 

16 o--,Hf---0 14 X 

21 o--, H f---0 2 3 X 

2 
22 o--, H f---0 2 8 X 

25 o--, H f---0 2 7 X 

26 o--, H f---0 2 4 X 

31 o--, H f---0 3 3 X 

3 
32 o-j H f---0 38 X 

35 o-j H f---0 37 X 

, ) 41 36 o--, H f---0 34 X 

:;:: 87BTICD 41 o-j H f---0 43 X 

□FF

') 42 4 
42 o--, H f---0 48 X 

45 o--, H f---0 47 X 

46 o-j H f---0 44 X 

51 o-j H f---0 53 X 

5 
52 o--, H f---0 5 8 X 

55 o-j H f---0 57 X 

56 o--, H f---0 5 4 X 

61 o--, H f---0 6 3 X 

62 o-j H f---0 68 C 6 
X 

65 o--,Hf---0 67 X 
87BTICD A 

ILA 66 o--, H f---0 6 4 X 

D 71 o-j H f---0 73 X 

72 o--, H f---0 7 8 X 

7 75 o--, H f---0 7 7 X 

76 o-j H f---0 74 X 

81 o--, H f---0 8 3 X 

8 
82 o-j H f---0 88 X 

85 o-j H f---0 87 X 

86 o--, H f---0 8 4 X 

91 o--, H f---0 9 3 X 

92 o--, H f---0 9 8 X 

9 95 o--,Hf---0 97 X 

96 o--, H f---0 9 4 X 

101 o-j H f---0 103 X 

10 
102 o--, H f---0 108 X 

105 o-j H f---0 107 X 

106 o-j H f---0 104 X 

ELECTRDS\./ITCH #78PBIOD 

FUNCTION 
BLOCK CLOSE 23464 
TRIP 23464 TC#2 
BLOCK CLOSE 23470 
TRIP 23470 TC#2 

TRIP 6\./R07 TCll2 

TRIP 6\./R16 TC#2 

TRIP 23464 TC#! 

TRIP 23470 TC#! 

TRIP 6\./R07 TC#! 

TRIP 6\./R16 TC#! 

r/JA CURRENT 

r/JB CURRENT 

r/JC CURRENT 

BF! TD 51HT1 

BF! 8. B,C, TD 51-CT 4 

BF! 8. B,C, TD 87T1 PR! 

BF! TD 21L -SRC 

LOR INDICATING LIGHT 

ST A TUS TD 87BT1 

ST A TUS TD RI□-3 

06-20

10-19

DATE 

87BT1 OUTPUTS 

CONTACT FUNCTION DRA \IING REFERENCE 
DRA\./ING 

REFERENCE 203 o---------j f--------o 204 TRIP 86BTl THIS DRA\IING 
\./RC-E-122A □UT!

\./RC-E-122B 
205 o---------j f--------o 206

\./RC-E -124A □UT2

\./RC-E-124B 
209 o---------j f--------o 210

□UT3

\./RC-E -127B 
211 o---------j f--------o 212 RELAY TEST THIS DRA\IING 

□UT4
\./RC-E-130B 

213 O Jr O 214 SELF DIAGNOSTIC \IRC-E-161C 
ALARM 

\./RC-E-122A 

\./RC-E-124A 

\./RC-E -127 A 87BT1 INPUTS 

INPUT FUNCTION DRA \IING REFERENCE 

\./RC-E -130A 201 o----0----o 202 86BTl STATUS THIS DRA\IING 
IN! 

\./RC-E -101 207 o----0----o 208 
IN2 

\./RC-E -101 

\./RC-E -101 

\./RC-E-161C COMMUNICATION PORTS 

PORT SPEED FUNCTION CONNECTION 

\,/RC-E -16 7B F 19200 LOCAL 

1 19200 SCADA 3555 RTU 
\./RC-E -161A 

\./RC-E -156B 

THIS DRA \./ING 87BT1CO P□SITI□N 

"' DRA\./ING THIS DRA \,/ING u Li.. 
w CONTACTS z Li.. FUNCTION REFERENCE "" D D 

\./RC-E -183B A o---------j f--------o B 

C o--------@----- D INDICATI□N THIS DRA\./ING 

E o---------j f--------o F 

G o Jr o H 

11 o--, H f---0 12 X 

1 
12 o--, H f---0 13 X 86BT1 TRIP CKT THIS DRA\./ING 
15 o--, H f---0 16 X 

16 o--,Hf---0 17 X 

21 o--,Hf---0 22 X STATUS TD 51HT1 \,/RC-E-161C 

2 
22 o--, H f---0 23 X 

25 o--, H f---0 26 X Ar/J CURRENT \,/RC-E-101 
26 o-j H f---0 27 X 

31 o-j H f---0 32 X Br/J CURRENT \,/RC-E-101 

3 
32 o--, H f---0 33 X 

35 o--, H f---0 36 X Cr/J CURRENT \,/RC-E-101 
36 o--,Hf---0 37 X 

41 o--, H f---0 42 X INDICA TI□N LIGHT THIS DRA\./ING 
42 43 

4 
o--, H f---0 X 

45 o--, H f---0 46 X 

46 o--, H f---0 4 7 X 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

SM\/ I PDK C□NF□RMING TD C□NSTRUCTl□N RECORDS 230 kV BUS T1 DIFFERENTIAL RELAY 

SHI/ 0 PDK r□R c□NSTRUCTI□N 

DRA\JN ND. APPR□VED REVISIDN DESCRIPTION BY BY 

DRA\iN SMI{ BY 

APPROVED PDK BY 

DATE 1-19
DATE 1-19

DWGN□. 

WRC-E-151 /'1"\ 
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� 

ENGINEERING 

PNL3 
DC03A
! �?

/ LNGP+
-----0-- --0---�_,,_ _____ ---.-________ ---.-______________________ ---.-__________ -----<1>-----� 

125VDC
E-412B 

4C#10 

4C#10 

( 464-SIB 

•>= 

<> TBR 
141-9

51 D 

37 � 
38=:= 520/l 
52 ,) 

52oP64 '• 
<> P3-C10 

12C#10 <}EJ::1!2 

( 467-SIA )--<i,0/BK

<> TBR 
151-9

12C#l0 

51 D 

37 � 
38=:= 520/l 
52 C)

I.BR <>151-10

467-SIA J-'l>BU/BK
52oP67 ,,

<> P3-B10 
-

4C#10 •>= 

( 474-SIA rb
R 

4C#l0 

( 474-SIA 

•> TBR 
191-1

1 ' 

=:=� 
2 ) 

89oP74 '• 
<} P3-E2 

AlB 

-� 21L-LNG• □UT108 
A17

18 

17 
TS2 

18\ 
TS3 

17 

.--- - - --- - - ----1- - - --- - - - - --- - - ---1-- - - --- - - --1-- - - --- - - ---, 

87L-LNG 
SEL-311L 

225• 

PS 

A17 

IN!Ol 

A18 

A19 A21> 

IN102 IN103 

A20 A22> 

A23 A25 

IN104 IN105 

A24 A26 

A27 

IN106 

A28 

All 

: = □UT106 

A12 
227? 226' 

- - --- - - ---I- - - --- - - ---+ - - --- - - --I-- - - ---If-- - - --I-- - - --- - - ----' 
....L 

19 > 

20 

3,..-... 4 ---o- -0------------+------------------------.-------------------------�
PNL3 
DC03A 

ROCK RAPIDS, IOWA 

(712) 472-2531

NOTES: 

1. ALL \JIRING TD BE #12, UNLESS NOTED.
2. MULTI CONDUCTOR CABLE TD BE XHH\J-2 \JITH CPE JACKET.

LEGEND: 

◊ INDICATES TERMINAL POINT

TS2 

19
/ TS3 

20 

87L-LNG OUTPUTS 

CONTACT 

AO! o---------j f-----<> A02 
OUTIOl 

A03 o---------j f-----<> A04 
OUT102 

A05 o---------j f-----<> A06 
OUT103 

AO? o---------j f-----<> AOB 
OUT104 

A09 o---------j f-----<> AIO 
OUT105 

All o---------j f-----<> A12 
OUT106 

A13 o---------j f-----<> A14 
OUT107 

A!SO 4f OAl6 
ALARM 

BO! o---------j f-----<> B02 
□UT201 

B04 o---------j f-----<> B05 
□UT202 

BO? o---------j f-----<> BOB 
□UT203 

B09 o---------j f-----<> BIO 
□UT204 

B12 o---------j f-----<> B13 
□UT205 

BIS o---------j f-----<> BIG 
□UT206 

FUNCTION 

TRIP 23467 
TC #1 

TRIP 23467 
TC #2 

BLOCK CLOSE 
23467 

RELAY TEST 

SELF-DIAGNOSTIC 

TRIP 23464 
TC #1 

TRIP 23464 
TC #2 

COMMUNICATION PORTS 

PORT SPEED FUNCTI□N CONNECTION 
F 19200 LOCAL -

I NIA NIA -

2 NIA NIA -

3 NIA NIA -

5 !OM LAN ETH. S'W. #1 
6 !OM LAN ETH. S'v/. #2 

CH.I NIA LINE COMM MUX-NX64F 
CH.2 NIA LINE COMM MUX-NX64F 

87L-LNG 

DRAWING REFERENCE INPUT 

WRC-E-123A Al 7 o-----0-----o A18 
IN!Ol 

WRC-E-123B Al 9 o-----0-----o A20 
IN102 

A21o-----0----oA22 
IN103 

A23o-----0----oA24 
IN104 

WRC-E-123A A25o-----0----oA26 
IN1□5 

THIS DRAWING A27o-----0----oA28 
IN1□6 

WRC-E-155B 

WRC-E-122A 

WRC-E-122B 

INPUTS 

FUNCTION DRAWING REFERENCE 

23464 520 THIS DRAWING 

23467 520 THIS DRAWING 

23474 890 THIS DRAWING 

21L-LNG THIS DRAWING SELF -DIAGNOSTIC 

LINE DIFF THIS DRAWING CUTOUT 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

06-20 SM\/ 1 PDK CONFORMING TD CONSTRUCTION RECORDS 2 3 0 kV LANGE LI N E p RI R ELA y 

10-19 SH\/ 0 PDK FDR c□NSTRUCTI□N 
D
RA

'JN ., r--;:D-;-A:;:T;:::-E-r-;;;; ••• :::.:;':;;:;"1:--:N::-O ..... ;;;;.;;;i�;;;:VE;;;D-r-------:R::E::-V-::l::S::I□::N--:D::E::S::C::R::IP::T::I::O:--:N------i-,,,!!::!.:rr"'v"'ED,...s:::p:.:.::�:._-:::::::.:�;:._.:..:=.:,::;...----1 D'J
G 

N
D. w R c- E -1 5 5 A 9' f'\
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EILI
DC□3B 

Ir,-,,. 2 1 LNGB+ 
- - V 

+ , > P3-C11 ' 
4C#l0 

464-SIB r 
□

(
<> TBR 

141-11
55 c 
33= = 23464 
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ENGINEERING 

EILI
DC03B

ROCK RAPIDS, IOWA 
(712) 472-2531

NOTES: 

1. ALL w'IRING TD BE #12, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHHw'-2 w'ITH CPE JACKET.

LEGEND: 

◊ INDICATES TERMINAL POINT

21 L-LNG OUTPUTS 

CONTACT FUNCTI□N 

+ 

A□! o--H---o A02 TRIP 23467 C□IL #1 
□UTIOI

+ 

ADJ o--H---o A□4 TRIP 2346 7 C□IL #2 
□UT1□2 

+ 

ADS o--------j f---o A□6 
□UT1□3

A□7 o--------j f---o A□B
□UT1□4

A□9 o--------j f---o AID 
□UTl□S

+ 
BOS o--------j f---o B□6

TRIP 

+ 

CLOSE 23467 

BLOCK CLOSE 23467 

RELAY TEST 

SELF -DIAGNOSTIC 

MANUAL TRIP 23467 

DRAWING REFERENCE 

WRC-E-123A 

WRC-E-123B 

WRC-E-123A 

WRC-E-123A 

THIS DRAWING 

WRC-E-155A 

WRC-E-123A 

B□7 o--------j f---o BOB MANUAL CLOSE 2346 7 WRC-E-123A 
CLOSE 

+ 
B□9 o--------j f---o BIO TRIP 23464 COIL #1 

□UT201

+ 
Bil o--------j f---o B12 TRIP 23464 C□IL #2 

□UT202

+ 
B13 o--------j f---o B14

□UT203

+ 
BIS o--------j f---o B16 BLOCK CLOSE 23464 

□UT204

WRC-E-122A 

WRC-E-122B 

WRC-E -122A 

COMMUNICATION PORTS 

PORT SPEED FUNCTION CONNECTION 
F 19200 LOCAL -
1 19200 LOCAL -
2 NIA NIA -

3 NIA NIA -
5C l□M LAN ETH. SW. #1 
5D l□M LAN ETH. SW, #2 

21 L-LNG INPUTS 

INPUT 

A2□ o--0--o A21 
!NI□!

A22 o--0--o A23 
IN102 

A24 o--0--o A2S 
IN103 

A26 o--0--o A27 
IN104 

FUNCTI□N 

23464 52a 

23467 52a 

23467 TCM#l 

23467 TCM#2 

A2Bo--0--oA29 87L-LNG SELF-DIAGNOSTIC 
INIOS 

IN106 

A31 ______s-0---o 
AJ□

�A32 
IN1□7 
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BO! � B□2 
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B□3�B□4 
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IN20I 

Bl9o--0--oB20 
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B2Io--0--oB22 
IN203 

-B32 B23 -
IN204 

- B24 -
IN205 

K) -B25

IN206 

K) -B26

IN207 

- B27 -
IN208 

- B28 -
IN209 

� -B29

IN210 

-
-B30 

IN211 

- B31 -
IN2I2 

23467 CLOSE IND 

2346 7 □PEN IND 

23474 89a 

DRAWING REFERENCE 

THIS DRAWING 

THIS DRAWING 

WRC-E-123A 

WRC-E-123B 

THIS DRAWING 

WRC-E-123A 

WRC-E-123A 

THIS DRAWING 

21 L-LNG INPUTS 

INPUT 

B33o--0--oB34 
IN213 

B35o--0--oB36 
IN214 

B37o--0--oB38 
IN215 

-
B48- -B39

IN216 

-+-{)--OB40 -
IN217 

-+-{)--OB4I -
IN218 

f\ - -:B42
IN219 

-
-B43 

IN220 

- B44 -
IN22I 

- B45 -
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f\ - -:B46
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-
-B47 

IN224 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531
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IN105 

A26 
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18 , 

17• 

A27, 

IN106 

A28• 

19• 

20, 

----o- --0---------------------.---------------------------.-----� 

PNL3 
DC03C 

NOTES: 

1. ALL \JIRING TD BE #12, UNLESS NOTED.

2, MULTI CONDUCTOR CABLE TD BE XHH\J-2 \JITH CPE JACKET, 

LEGEND: 

◊ INDICATES TERMINAL POINT

TSU 

TSU 

18
:\ TS12 

17 

--

All> 

:;: □UTI06 

A12) 

--

19

/, 
TS12 

20 

87L-SRC OUTPUTS 

CONTACT 

Alli o---------j f---o A02 
□UTIOI 

A03 o---------j f---o A04 
□UTI02

AOS o---------j f---o A06 
□UTI03

A07 o---------j f---o A08 
□UTI04

A09 o---------j f---o A!O 
□unos

Al! o---------j f---o A12 
□UT106

A13 o---------j f---o A14 
□UT107

A!SO jt OA16 
ALARM 

BO! o---------j f---o B02 
□UT201

B04 o---------j f---o BOS 
□UT202

B07 o---------j f---o BOB 
□UT203

B09 o---------j f---o B!O 
□UT204

B12 o---------j f---o B13 
□UT20S

BIS o---------j f---o B16 
□UT206

FUNCTION 

TRIP 23470 
TC #1 

TRIP 23470 
TC #2 

BLOCK CLOSE 
23470 

RELAY TEST 

SELF-DIAGNOSTIC 

TRIP 23467 
TC 111 

TRIP 23467 
TC 112 

COMMUNICATION PORTS 

PORT SPEED FUNCTI□N CONNECTI□N 

F 19200 LOCAL -

1 NIA NIA -

2 NIA NIA -

3 NIA NIA -

5 lOM LAN ETH, SV, #1 

6 lOM LAN ETH, S'v/, 112 

CH.1 NIA LINE COMM MUX-NX64F 
CH.2 NIA LINE COMM MUX-NX64F 

87L-SRC 

DRAVING REFERENCE INPUT 

VRC-E-124A Al 7 o-----0-----o AIB 
INIOI 

VRC-E-124B Al 9 o-----0-----o A20 
IN102 

A2lo-----0-----oA22 
IN103 

A23o-----0-----oA24 
IN104 

VRC-E-!24A A25o-----0-----oA26 
!NlOS

THIS DRAVING A27o-----0-----oA28 
IN106 

VRC-E-156B 

VRC-E-123A 

VRC-E-123B 

INPUTS 

FUNCTION DRAVING REFERENCE 

23467 52• THIS DRAVING 

23470 52• THIS DRAVING 

23475 89• THIS DRAVING 

21L-SRC THIS DRAVING SELF-DIAGNOSTIC 

LINE DIFF THIS DRAVING CUTOUT 

BLACK HIT.TS ENERGY ii!ilfi 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

NOTES: 

1. ALL w'IRING TD BE #12, UNLESS NOTED.
2. MULTI CONDUCTOR CABLE TD BE XHHw'-2 w'ITH CPE JACKET.

LEGEND: 

◊ INDICATES TERMINAL POINT

--

--

18 :\ 

17 TS9 

A12 

= = □UTL06 

A13 

19 

20 I TS9

21 L-SRC OUTPUTS 

CONTACT FUNCTION 

+
AO! 0-------, f---o A02 TRIP 23470 C□IL 111

OUTI0I 

+ 
A03 0-------, f---o A04 TRIP 234 70 C□IL 112

OUTI02 

+ 
ADS 0-------, f---o A06

OUTI03 

AO? 0-------, f---o A0B
OUTI04 

A09 0-------, f---o AID
OUTI0S 

+ 
BOS 0-------, f---o B06

TRIP 

+

CLOSE 23470 

BLOCK CLOSE 23470 

RELAY TEST 

SELF -DIAGNOSTIC 

MANUAL TRIP 23470 

DRAWING REFERENCE 

WRC-E-124A 

WRC-E-124B 

WRC-E-124A 

WRC-E-124A 

THIS DRAWING 

WRC-E-156A 

WRC-E-124A 

B07 0-------, f---o BOB MANUAL CLOSE 234 70 WRC-E-124A 
CL OSE 

+
B09 0-------, f---o BIO TRIP 2346 7 C□IL 111

OUT201 

+
Bil o-------,f---o B12 TRIP 23467 C□IL 112 

OUT202 

+ 
B13 0-------, f---o B14 

OUT203 

+ 
BIS 0-------, f---o B16 

OUT204 

WRC-E-123A 

WRC-E-123B 

COMMUNICATION PORTS 

PORT SPEED FUNCTION CONNECTION 

F 19200 LOCAL -
I 19200 LOCAL -
2 NIA NIA -

3 NIA NIA -
5C !OM LAN ETH. S'w. 111 

5D !OM LAN ETH. S'w. 112 

21 L-SRC INPUTS 

INPUT 

A20 o---0---o A21 
INI0I 

A22 o---0---o A23 
INI02 

FUNCTION 

23467 52a 

23470 52a 

A24 o---0---oA2S 23470 TCMIII 
INI03 
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IN210 

K) -B30
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234 70 CLOSE IND 

234 70 □PEN IND 

86BTI STATUS 
<23470 BFD 

23475 89a 

DRAWING REFERENCE 

THIS DRAWING 

THIS DRAWING 

WRC-E-124A 

WRC-E-124B 

THIS DRAWING 

WRC-E-124A 

WRC-E-124A 

THIS DRAWING 

THIS DRAWING 
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XFIDPN../ PNL5 
DC05A 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

NOTES: 
1. ALL \./IRING TD BE #12, UNLESS NOTED,

2. 
3. 

MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET,

D\./NER TD MAKE INTERNAL JUMPER □N RELAY FDR PIN 1 □F PORT 2,

THIS SUPPLIES PD\./ER □T THE SEL-2814M CONNECTED TD PORT 2.

LEGEND: 
◊ INDICATES TERMINAL POINT

18\ 
TS6 

17 

--

Al5c 

== □UT107

Al6 1 

--

19

/ 
TS6 

20 

87T1 PRI OUTPUTS 

CONTACT 

AOl o±-------j f-----o A02
□UT!OI

A03 o±-------j f-----o A04
□UT102

A05 o±---------j f-----o A06 

□UT103 

A07 o---------j f-----o AOB 
□UT104

A09 o---------j f-----o AIO 
□UT105

BO! o---------j f-----o B02 
OUT201 

B03 o---------j f-----o B04 
OUT202 

BOS o---------j f-----o BOG 
OUT203 

B07 o---------j f-----o BOS 
OUT204 

B09 o---------j f-----o BlO 
OUT205 

BU o---------j f-----o Bl2 
OUT20G 

B13 o---------j f-----o Bl 4 
OUT207 

B15 o---------j f-----o BIG 
OUT20S 

B17 o---------j f-----o BIS 
OUT209 

B19 o---------j f-----o B20 
OUT210 

B21 o---------j f-----o B22 
OUT211 

B23 o---------j f-----o B24 
OUT212 

B25 o---------j f-----o B2G 
OUT213 

FUNCTION 

TRIP 23464 TC Ill 

TRIP 234 70 TC #1 

TRIP 6WR07 TC #1 

TRIP 6WR16 TC Ill 

TRIP 6 WRl6 TC #2 

BLOCK CLOSE 6WR16 

RELAY TEST 

SELF-DIAGNOSTIC 

CLOSE 6WR16 

DRAWING REFERENCE 

WRC-E-122A 

WRC-E-124A 

WRC-E-127A 

WRC-E-130A 

WRC-E-130B 

WRC-E-130A 

THIS DRAWING 

WRC-E-1610 

WRC-E-130A 

87T1 PRI INPUTS 

INPUT 

A20 <>----0----<> A21 
INIOI 

A22<>----0----<>A23 

INI02 

A24<>----0----<>A25 
INI03 

A26<>----0----<>A27 
INI04 

A2B<>----0----<>A29 
INI05 

INI06 

A31�
A30 

�A32 
INI07 

B33<>----0----<>B34 
IN201 

B35<>----0----<>B36 

IN202 

B37<>----0----<>B38 
IN203 

B39<>----0----<>B40 
IN204 

B41<>----0----<>B42 
IN205 

B43<>----0----<>B44 
IN206 

B45<>----0----<>B46 

IN207 

B47<>----0----<>B48 
IN208 

FUNCTION 

XFMR Tl SUDDEN 
PRESSURE TRIP 

MTR-Tl SELF-DIAGNOSTIC 

87Tl BU LOCKOUT 

89n 6WR22 

89b 6WR22 

6WR16 TCM #1 

6WR16 TCM #2 

86BT1 STATUS 
(6WR16 BFD 

DRAWING REFERENCE 

THIS DRAWING 

THIS DRAWING 

THIS DRAWING 

THIS DRAWING 

THIS DRAWING 

WRC-E-130A 

WRC-E-130B 

THIS DRAWING 

COMMUNICATION PORTS 

PORT SPEED 

F 19200 

I 19200 

2 2400 

3 N/A 

5C !OM

5D !OM

FUNCTI□N CONNECTI□N 

LOCAL -

LOCAL -

THERMAL RTDM <VIA SEL-2814M) 

NIA -

LAN ETH. SI,/, #1 

LAN ETH. SI,/, #2 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

06-20 SM\/ I PDK CONFORMING TD CONSTRUCTION RECORDS X FM R T 1 p R I D I FF RE LA y 

10-19 SHI/ 0 PDK FOR CONSTRUCTION DRA'J
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PNL5 
DC05B 

'
1

2 -

+ XFIDB+J 

I 

I 

I 

I 87T1 BU OUTPUTS 

I CONTACT FUNCTION DRA�ING REFERENCE 

I AO! o---------j f----<,A02 TRIP 23464 TC #2 �RC-E-122B 
□UTIOI

I 
A03 o---------j f----o A04 TRIP 23470 TC #2 �RC-E-124B 

I □UT102 18
� 

I 
TS13 

17 A05 o---------j f----o A06 TRIP 6�R07 TC #2 �RC-E-127B 
□UT103125VDC I E-412C 

- '- - -

A07 o---------j f----o AOS TRIP 6 �R16 TC #2 �RC-E-130B I 225 
OUT104 A13 0 

I 
87Tl BU 

PS :� □UT107SEL-387 A09 o---------j f----o AIO TRIP 86Tl �RC-E-161A VIA 87Tl PR! 
I 

Al4, □UT105
227f 226

I 
- - - -

...L A 11 o---------j f----o A 12 -
□UT106

I 
19

11 
TS13 Al 3 o---------j f----o A 14 RELAY TEST THIS DRA�ING 

I 
20 

OUT107 

I Al 5 o---------j f----o A 16 SELF-DIAGNOSTIC �RC-E-161D 

I
ALARM 

I, 

3 ,......_ 4 
-

PNL5 XFIDBNJ 
DC05B 

� 

-

u 

u 

� 

NOTES: 
"'

1. ALL \./IRING TD BE #12, UNLESS NOTED,"'

2, MULTI CONDUCTOR CABLE TD BE XHH\J-2 \./ITH CPE JACKET, 
0.. 

LEGEND: 

� 

◊ INDICATES TERMINAL POINT

ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

87T1 BU INPUTS 

INPUT FUNCTION DRA�ING REFERENCE 

Al 7 o----0----o AIS 
INIOI 

Al 9 o----0----o A20 
IN102 

A21o----0----oA22 

IN103 

A23o----0----oA24 
INl04 

A25o----0----oA26 
IN105 

A27o----0----oA28 
IN106 

COMMUNICATION PORTS 

PORT SPEED FUNCTION C□NNECTIDN 
F 19200 LOCAL -

I NIA NIA -

2 19200 SCADA RTU 

3 NIA NIA -

06-20 SHIJ 1 PDK CONFORMING TD CONSTRUCTION RECORDS 

10-19 SHIJ 0 PDK FDR CONSTRUCTION DRA\iN 
BY 

DATE DRA\JN ND, APPR□VED REVISIDN DESCRIPTION APPROVED 
BY BY BY 

SM� 
PDK 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

DC 

XFMR T1 

DATE 1-19

DATE 1-19

SCHEMATIC 

BU DIFF RELAY 

DWG ND. 

WRC-E -161 B /'f'\ 
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PNL4 
DC04B 
I ,,,.,-.. 2 / XFIHOB+ 

----o- -o----- ------+----------41---------+-------------4----------------+-------� 

125VDC 
E-412B --

229 

51HT1 
SEL-451 PS 

Z31 f Z30 
--

,, 

3 ,-,. 4 

P4-B!l 

P4-B!2 

W) 0 I _,I o

A20>

INIOI 

A21) 
--

--

--

213 

;�m
214 

A28 

IN!05 

A29 

--

--

4Cll10 

Tl-SIB rD R

394 < 
A03, 

> TBR
lll-3

--- XEMR T1 C2411)-� OUTIOI
A04 < 
395, 

4Cll10 TBR 
Tl-SIB '\ :� lll-4

r BK 
'------X�F�l�RF/.>� 

------+----

A30• 

INI06 

A31• 
--- - - -+--- - -

18 
\ 

ll 
TS9 

A13 
--

19 
20 I TS9

2 

TS6 

66
1

1 
Jlfill.li 

I 

TRIP <BFD

64 
3 

4 
TS6 

- -

Bil 

IN201 

BIB 
- -

--

--

21 o 

_ .... 87BT1C□

-r- □FF

22, 

B19 

IN202 

B20 

----o- -o----------+----------41---------+-------------4----------------+-------� 

ENGINEERING 

PNL4 
DC04B 

ROCK RAPIDS, IOWA 
(712) 472-2531

NOTES: 

1. ALL \JIRING TD BE #12, UNLESS NOTED.

2, MULTI CONDUCTOR CABLE TD BE XHH\J-2 \JITH CPE JACKET. 

LEGEND: 

◊ INDICATES TERMINAL POINT

51HT1 OUTPUTS 

CONTACT 

+ 
ADI 0------H--o A02 

□UTIOI

+ 
A03o------j f--o A04 

□UT102

+ 
A05o------j f--o A06 

□UT103

A07 o------j f--o AOB 
□UT104

A09o------j f--o AID 
□UT105

+ 

FUNCTION 

TRIP 23464 TC #2 

TRIP 23470 TC #2 

TRIP 6\JR07 TC #2 

TRIP 6\JR16 TC #2 

RELAY TEST 

SELF DIAGNOSTIC 

B05o------jf--oB06 MANUAL TRIP 23464 
TRIP 

+ 
B07o------jf--oB08 MANUAL CLOSE 23464 

CLOSE 

+ 
B09o------j f--o BIO TRIP 23464 TC Ill 

□UT201

+ 
Bll o------j f--o B12 

OUT202 

+ 
B13 o------j f--o Bl 4 CLOSE 23464 

OUT203 

+ 
B15o------jf--oB!6 BLOCK CLOSE 23464 

OUT204 

COMMUNICATION PORTS 

PORT SPEED FUNCTION CONNECTION 
F 19200 LOCAL -

1 19200 LOCAL -

2 NIA NIA -

3 NIA NIA -

5C !OM LAN ETH. S\J. 111 
5D !OM LAN ETH. S'vJ, 112 

DRA\JING REFERENCE 

\JRC-E-122B 

\JRC-E-124B 

\JRC-E-127B 

\JRC-E -13DB 

THIS DRA\JING 

\JRC-E-183B 

\JRC-E-122A 

\JRC-E -122A 

\JRC-E -122A 

\JRC-E-122A 

\JRC-E -122A 

51 HT1 INPUTS 

INPUT 

A2Do---0--o A21 
INIOI 

A22o---0--oA23 
IN102 

A24o---0--oA25 
IN103 

A26o---0--oA27 
IN104 

A2Bo---0--oA29 
IN105 

IN106 

A3l�
A30 

�A32 
INI07 

+ 
BOl�B02 

CLOSE 

+ 
B03�B04 

□PEN

B17o---0--oB18 
IN201 

B19o---0--oB20 
IN202 

B21o---0--oB22 
IN203 

B32- -B23

IN204 

- �B24
IN205 

- B25 -

IN206 

--0 -B26

IN207 

--0 -B27

IN208 

- �B28
IN209 

- B29 -

IN2IO 

--0 -B30

IN211 

--0 -B31

IN212 

FUNCTION 

23464 TCM #I 

23464 TCM #2 

87BT1 
SELF -DIAGNOSTIC 

INI06, Tl SEL -2411 
SELF-DIAGNOSTIC 

23464 CLOSE INDICATION 

23464 □PEN INDICA Tl□N 

STATUS 86BT1 
<BF! 23464) 

87BTICO 
STATUS 

DRA\JING REFERENCE 

\JRC-E -122A 

\JRC-E-!22B 

THIS DRA\JING 

THIS DRA\JING 

\JRC-E-122A 

\JRC-E-122A 

THIS DRA\JING 

THIS DRA\JING 

51HT1 INPUTS 

INPUT FUNCTION DRA\JING REFERENCE 

B33o---0--oB34 
IN213 

B35o---0--oB36 
IN214 

B37o---0--oB38 
IN215 

B48: :B39 

IN216 

o--0 �B40 
IN217 

-
B41 -

IN218 

-
B42 -

IN219 

•--0 :B43 

IN220 

o--0 �B44 
IN221 

-
B45 -

IN222 

-
B46 -

IN223 

--0 :B47 
IN224 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

06-20 SM\/ I PDK C□NFORM!t«i TD C□NSTRUCTl□N RECORDS XFM R T 1 230 kV oc BU RELA y 

10-19 SH\/ 0 PDK FOR c□NSTRUCTl□N DRA'JN 
., r--::D::A-:;:T-::E--r--;;.;;;.:v;:;""

::""'1--:N-::O:-,--r:: •• ;;;.;;;i�;;;VE�.:r------::R::E::-V::l::S::l□::N-:--:D::E::S::C::R::I::P::T::l□::N-:---------1-,.!:�.r"'v v
"'E

D
.,....:�::::��--:::.:��:=---..:.:=
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D
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

PNL5 
DC05C 
I r--. 2 -----<->- --<->-------------<l>---------+--------+--------<I>-----

125VDC MTR-Tl 
E-412C SEL-735 

' 

....-- - -1-

AO! 

PS 

� 
i.01:_ 

A16 t> All 

; � 87Tl BU
ALARM 

Al5 " Al8 

- - - -

'87Tl PR! 
' □UTI08

AIO Al2 

INIOI 

All 
--

� 
--

- -

A03 

: = □UTlOl 

A04 

--

6 

--

3,-.,.4 ----<>-''-o---------..... ---------cl--------------"

NOTES: 

1. ALL \JIRING TD BE #12, UNLESS NOTED.

2, MULTI CONDUCTOR CABLE TD BE XHH\J-2 \JITH CPE JACKET, 

LEGEND: 

◊ INDICATES TERMINAL POINT

- .,__

A05) 

:�□UT102 

A06) 

---

5) 
43Pl 

MTR-T1 OUTPUTS 

CONTACT 

AO 3 o-----------j f----o AO 4
□UTIO!

AO 5 o-----------j f----o AO 6
DUTI02 

no1o-+-@---ono2 
A□401 

D□3o-+-@---oD□4 
A□402 

noso-+-@---on□6 
A□403 

no1o-+-@---onos 
A□404 

DO 9 o-----------j f----o DI 0
□UT401

DI I o-----------j f----o DI 2
□UT402

Dl3 o-----------j f----o DI 4
□UT403

DIS o-----------j f----o DI 6
□UT404

FUNCTION 

SET 43Pl 

RESET 43P! 

SELF DIAGNOSTIC 

DRAl.'ING REFERENCE 

THIS DRAl.'ING 

THIS DRAl.'ING 

1.'RC-E -161A 

MTR-T1 INPUTS 

INPUT FUNCTION DRAl.'ING REFERENCE 

INIOI 

�
AIO 87TI BU 

SELF DIAGNOSTIC THIS DRA l.'ING 
All 

Al2 87TI PR! THIS DRAl.'ING 
INI02 SELF DIAGNOSTIC 

COMMUNICATION PORTS 

PORT SPEED 
F N/A 
I !OM

2 19200 
3 N/A 

4A N/A 
4B N/A 
4C N/A 

43P1 

CONTACT 

12:!J-o 
11 

4 o-------j 

10 o---+t--i___,_ 
9

8 o-------j � 

FUNCTI□N CONNECTION 
OPTICAL -

LAN ETH, SI.', #I

LOCAL -

N/A -

NIA -

N/A -

N/A -

FUNCTION DRAl.'ING REFERENCE 

PHASE A POTENTIAL 1.'RC-E-lllC 

PHASE B POTENTIAL 1.'RC-E-lllC 

PHASE C POTENTIAL 1.'RC-E-lllC 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

06-20 SM\/ I PDK CONFORMING TO CONSTRUCTION RECORDS X FM R T 1 M ET ER I NG 

10-19 SHI/ 0 PDK FOR CONSTRUCTION DRA'JN ., �D7AT:;:;E::"i--;.;;;;.::;:;:N
::--r-:-N::O:--. t::.:;;; •• ;;;;i�;;;VE�.-r------R::E::V-::l::S::I□::N-:--:D::E::S=c=Rr::P::T::I□::N-:--------i-,,,!!::!:,rr,.,vED,...:�::.::.:.�----=:::::.�;=----.:..:=..:.:::;----1 D'JG 
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C, 
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u 

"'"'

0.. 

PNLIO 
DClOB 

I ,.-... 2 

__QNLIO-
ClOA 

+ 

T
2 

I 

I 

I 

I 

I 

I 

I 

I 

I 

125VDC I 
E -412E 

I 

I 

I 

I 

I 
87B2 PRI 
SEL-5872 

I 

I 

I 

I 

I 
- 3 ...-.. � 

TI
NLIO
CIOA 
,.-.._ 4 

PNLIO 
DCIOB 

GND 
217 

0 

-� 
-

--
215 

I PS I 
--

216 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

I) 92 

- - 86B2
- r TRIP

--

J 98 

) 201 

IN! 

--
) 202 

1 21

-- 87B2PC□-,- □FF 
1 22

--
, 207 

IN2 

, 208 
--

NOTES: 

18 

\rs1 
17 )

- -

211 

:;: □UT4 

- -
212 

19, J

/rs,
20 

12 

� ,.. 87B2BCO 
,... ON 

13 

14 
-

TS4 
r, 

13 

203 

-- 87B2 BU 
.,... □UTI

204 

) 15 

TS4 
rJ 16 

86B2 I 
LOR 

I 

I 

I 
L 

1, ALL \./IRING TD BE #12, UNLESS NOTED, 

I) 12

; 
� 87B2PCO 

ON 
I) 13

I 14
� 

TSl 
�' 13 

, ) 203 I) 86

: ;: 87B2 PR! 
□UTI : ;: 86B2 

') 204 I) 84

) 15 

TSl 
' 16 

->-- - - -
, G 

:;It 

r 

86 R B2 

C 

:;It 

, B 
->-- - - -

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET. 

LEGEND: 

◊ INDICATES TERMINAL POINT

86B2 P□SITI□N 
I-

"' CL w 
u � (/) w CONTACTS IY w 
"" I- Cl<

11 o-j H f---0 13 X 

1 
12 o-j H f---0 18 X 

15 o-j H f---0 17 X 

16 o-jHf---0 14 X 

21 o-j H f---0 23 X 

2 
22 o-j H f---0 28 X 

25 o-j H f---0 27 X 

26 o-j H f---0 24 X 

31 o-j H f---0 33 X 

3 
32 o-j H f---0 38 X 

35 o-j H f---0 37 X 

, ) 41 36 o-j H f---0 34 X 

=;: 87B2Pc□ 41 o-j H f---0 43 X 
□FF

') 42 4 
42 o-j H f---0 48 X 

45 o-j H f---0 47 X 

46 o-j H f---0 44 X 

51 o-j H f---0 53 X 

5 
52 o-j H f---0 58 X 

55 o-j H f---0 57 X -
1-TB4 7 56 o-j H f---0 54 X 

I 
61 o-j H f---0 63 X 

62 o-j H f---0 68 
C 6

X 

65 o-jHf---0 67 X 

f I 87B2PC□A 
ILA 66 o-j H f---0 64 X 

D 71 o-j H f---0 73 X 

I 72 o-j H f---0 78 X 

7 75 o-j H f---0 77 X 

- _J 76 o-j H f---0 74 X 

81 o-j H f---0 83 X 

8 
82 o-j H f---0 88 X 

85 o-j H f---0 87 X 

86 o-j H f---0 84 X 

91 o-j H f---0 93 X 

92 o-j H f---0 98 X 

9 95 o-j H f---0 97 X 

96 o-j H f---0 94 X 

IOI o-j H f---0 103 X 

10 
102 o-j H f---0 108 X 

105 o-j H f---0 107 X 

106 o-j H f---0 104 X 

ELECTR□S'w!TCH ll78PBIDD 

FUNCTION 
BLOCK CLOSE 6'wROI 
TRIP 6'wROI TCll2 
BLOCK CLOSE 6'wRIO 
TRIP 6'wRIO TCll2 

TRIP 6'wR01 TCIII 

TRIP 6'wRIO TCIII 

r/JA CURRENT PR! 

r/JB CURRENT PR! 

r/JC CURRENT PR! 

BF! TD 21L -LNG69 PR! 

BF! TD 87L -BF! BU 

ST A TUS TD RI□-3 

LOR INDICATING LIGHT 

STATUS TD 87B2 PRI 

r/JA CURRENT BU 

r/JB CURRENT BU 

r/JC CURRENT BU 

06-20

10-19

DATE 

8782 PRI OUTPUTS 

CONTACT FUNCTION DRA \IING REFERENCE 
DRA\./ING 

REFERENCE 203 o---------j f--------o 204 TRIP 86B2 THIS DRA\IING 
'wRC-E-125A □UT!

'wRC-E-125B 
205 o---------j f--------o 206 

'wRC-E -128A □UT2

'wRC-E-128B 
209 o---------j f--------o 210 

□UT3

211 o---------j f--------o 212 RELAY TEST THIS DRA\IING 
□UT4

TD RI□-3 213 O Jr O 214 SELF DIAGNOSTIC \IRC-E -!83B 
ALARM 

'wRC-E-125A 

'wRC-E-128A 

8782 PRI INPUTS 

INPUT FUNCTION DRA \IING REFERENCE 

201 o----0----o 202 86B2 STATUS THIS DRA\IING 
IN! 

'wRC-E-113 207 o----0----o 208 87B2PC□ THIS DRA\IING STATUS 
IN2 

'wRC-E -113 

'wRC-E -113 

'wRC-E-166A COMMUNICATION PORTS 

PORT SPEED FUNCTION CONNECTION 

'wRC-E -168B F 19200 LOCAL 

1 19200 SCADA 3555 RTU 

'wRC-E -183B 

THIS DRA 'wING 87B2PCO P□SITI□N 

"' DRA\./ING THIS DRA 'wING u Li.. 
w CONTACTS z Li.. FUNCTION REFERENCE "" D D 

'wRC-E-113 A o---------j f--------o B 

'wRC-E -113 C o--------@----- D INDICATI□N THIS DRA'w!NG 

'wRC-E-113 E o---------j f--------o F 

G o Jr o H 

11 o-j H f---0 12 X 

1 
12 o-j H f---0 13 X 86B2 TRIP CKT THIS DRA'w!NG 
15 o-j H f---0 16 X 

16 o-jHf---0 17 X 

21 o-jHf---0 22 X STATUS TD 87B2 PR! THIS DRA'w!NG 

2 
22 o-j H f---0 23 X 

25 o-j H f---0 26 X Ar/J CURRENT 'wRC-E-113 
26 o-j H f---0 27 X 

31 o-j H f---0 32 X Br/J CURRENT 'wRC-E-113 

3 
32 o-j H f---0 33 X 

35 o-j H f---0 36 X Cr/J CURRENT 'wRC-E-113 
36 o-jHf---0 37 X 

41 o-j H f---0 42 X INDICA TI□N LIGHT THIS DRA'w!NG 
42 43 

4 
o-j H f---0 X 

45 o-j H f---0 46 X STATUS TD RI□-3 'wRC-E-183B 
46 o-j H f---0 47 X 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

SM\/ 1 PDK CONFORMING TD C□NSTRUCTl□N RECORDS 69 kV BUS 2 DIFFERENTIAL RELAY 

SHI/ 0 PDK r□R CONSTRUCTION 
DRA\JN ND. APPR□VED 

BY BY 

DRA\iN 
BY 

REVISIDN DESCRIPTION APPR□VED 
BY 

SMI{ DATE 

PDK DATE 

1-19
1-19

DWG ND. 

WRC-E -1 65A /'1"\ 
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� 

ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

+ 

125VDC 
E -412E 

,, 

PNLIO 
DCIDC 

1 ,..,.._ 2

B7B2 BU 
SEL-5872 GND 

217 

--

-

--
l 215

I PS I 

--
l 216

--

--

I) 21 

: := 87B2Bc□

□FF
I) 22 

--

IN2 

--

207 

208 

18 

\rs4
17 IJ 

--

: 

- -

211 

:= DUH 

212 

19 J 

/rs4
20 

) 41

-- 87B2Bc□ 
.,... 

□FF

J 42 

, C 

A 87B2Bc□ 

ILA 

, D 

l ..-.... 1__ ,,_ --<>------------<I>------------------------� 

NOTES: 

PNLIO 
DCIDC 

1. ALL \,/IRING TD BE #12, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHH\,/-2 \,/ITH CPE JACKET.

LEGEND: 

o INDICATES TERMINAL POINT

8782 BU OUTPUTS 

CONTACT FUNCTION DRA \IING REFERENCE 

203 o---------j f--------o 204 TRIP 86B2 \IRC-E -!65A 
□UT!

205 o---------j f--------o 206 
□UT2

209 o---------j f--------o 21 0 
□UT3

211 o---------j f--------o 212 RELAY TEST THIS DRA\IING 
□UT4

213 O Jr O 214 SELF DIAGNOSTIC \IRC-E-169B 
ALARM 

8782 BU INPUTS 

INPUT FUNCTION 

201 o-----0-----o 202 
IN! 

DRA \IING REFERENCE 

207 o-----0-----o 208 
IN2 

87B2BC□ STATUS THIS DRA\IING 

COMMUNICATION PORTS 

PORT SPEED FUNCTION CONNECTION 

F 19200 LOCAL 

1 19200 SCADA 3555 RTU 

87B2BCO POSITION 

"" u 
� CONTACTS 

A o---------j f--------o B 

C o--------@----- D

E o---------j f--------o F 

G o Jr o H

11 o--l H f--0 12

1 
12 o--l H f--0 13

15 o--l H f--0 16

16 o--l H f--0 17

21 o--l H f--0 22

2 
22 o--l H f--0 23

25 o--l H f--0 26

26 o--l H f--0 27

31 o--l H f--0 32

3 
32 o--l H f--0 33

35 o--l H f--0 36

36 o--l H f--0 37

41 o--l H f--0 42

4 
42 o--l H f--0 43

45 o--l H f--0 46

46 o--l H f--0 4 7

06-20 SM\/ 1 PDK C□ NF□ RMING TD C□ NSTRUCTl□ N RECORDS 

z 
D 

X 

X 

X 

X 

X 

X 

X 

X 

Li.. 
Li.. 
D 

X 

X 

X 

X 

X 

X 

X 

X 

FUNCTION 

INDICATION 

86B2 TRIP CKT 

STATUS TD 87B2 BU 

A¢ CURRENT 

B¢ CURRENT 

C¢ CURRENT 

INDICA TI□N LIGHT 

STATUS TD RI□-3 

DRA\./ING 
REFERENCE 

THIS DRAv/ING 

v/RC-E-165A 

THIS DRAv/ING 

v/RC-E-113 

v/RC-E-113 

v/RC-E-113 

THIS DRAv/ING 

v/RC-E-183B 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

69 kV BUS 2 DIFFERENTIAL RELAY 

t-:::1

7
0_
::::

19
::-t-

-:;;::sH
:::
II :-t:--::o

::--t
:;;;;;;PD

;;;-
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NOTES: 

1. ALL \JIRING TD BE #12, UNLESS NOTED. 
2, MULTI CONDUCTOR CABLE TD BE XHH\J-2 \JITH CPE JACKET.

LEGEND: 

◊ INDICATES TERMINAL POINT
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TS2 TS3 

17 

- -• 
AUD 

= � □UT106 
A!2c, 

- -•

1
9

! 
TS2 TS3

20 

87L-BF1 PRI OUTPUTS 

CONTACT 

AOI o---------j f---o A02

□UT!Ol

A03 o---------j f---o A04

□UT102

AOS o---------j f---o A06

□UT103

A07 o---------j f---o AOB

□UT104

A09 o---------j f---o AID

□unos 

All o---------j f---o Al2

□UT106

Al3 o---------j f---o Al4

□UT107

Ale a jt a Al6 

ALARM 

BOI o---------j f---o B02

□UT201

B04 o---------j f---o BOS

□UT202

B07 o---------j f---o BOB

□UT203

B09 o---------j f---o BIO

□UT204

Bl2 o---------j f---o Bl3

□UT20S

BIS o---------j f---o Bl6

□UT206

FUNCTI□N 

TRIP 6WRIO
TC #1 

TRIP 6WRIO
TC #2 

BLOCK CLOSE
6WRIO 

RELAY TEST 

SELF-DIAGNOSTIC 

TRIP 6WR13
TC #I 

TRIP 6WR13
TC #2 

COMMUNICATION PORTS 

PORT SPEED FUNCTION CONNECTI□N 
F 19200 LOCAL -

I NIA NIA -

2 NIA NIA -

3 NIA NIA -

5 !OM LAN ETH. S'w, #1
6 IOM LAN ETH. S'w, tl2 

CH.I NIA LINE COMM MUX-NX64F 
CH.2 NIA LINE COMM MUX-NX64F 

87L-BF1 PRI 

DRAWING REFERENCE INPUT 

WRC-E-!28A Al 7 o-----0-----o AIB
INIOl 

WRC-E-!28B Al 9 o-----0-----o A20
IN102 

A2to-----0-----oA22
IN103 

A23o-----0-----oA24
IN104 

WRC-E-!28A A25o-----0-----oA26
IN105 

THIS DRAWING A27o-----0-----oA28
IN106 

WRC-E-168B 
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WRC-E-129B 

INPUTS 

FUNCTI□N 
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6WR20 890 
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SELF -DIAGNOSTIC

LINE DIFF
CUTOUT 

DRAWING REFERENCE 

THIS DRAWING 

THIS DRAWING 

THIS DRAWING 

THIS DRAWING 

THIS DRAWING 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 
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ROCK RAPIDS, IOWA 

(712) 472-2531

NOTES: 

1, ALL w'IRING TD BE #12, UNLESS NOTED, 

2. MULTI CONDUCTOR CABLE TD BE XHHw'-2 w'ITH CPE JACKET,

LEGEND: 

◊ INDICATES TERMINAL POINT

87L-BF1 BU OUTPUTS 

CONTACT 

+ 
B 01 o--H----<> B02 

□UT201

+ 
B03 o-----j f------o B04

□UT202

+ 
BOS o-----j f------o B06

□UT203

+ 
B07 o-----j f------o BOS

□UT204 

+ 
B09 o-----j f------o B 10

□UT205

+ 
B 11 o-----j f------o B 12

□UT206

+ 
Bl 3 o-----j f------o B 14

□UT207

+ 
BIS o-----j f------o B16

□UT208

+ 
Bl 7 o-----j f------o B 18

□UT209

+ 
Bl 9 o-----j f------o B2 0

□UT210

+ 
B21 o-----j f------o B22

□UT211

+ 

B23o-----j f------o B24 

□UT212

+ 

B25o-----j f------o B26

B28 

□UT2!3

B27 

f----o B29 
□UT214 

FUNCTI□N

TRIP 6\JRIO TC #I 

TRIP 6\JRIO TC #2 

CLOSE 6 \JRIO 

BLOCK CLOSE 6\JRIO 

TRIP 6\JR13 TC #I 

TRIP 6\JR13 TC 112 

RELAY TEST 

SELF -DIAGNOSTIC 

COMMUNICATION PORTS 

PORT SPEED FUNCTI□N CONNECTION 
F 19200 LOCAL -
1 19200 LOCAL -

2 NIA NIA -

3 NIA NIA -

5A !OM NIA -

5B !OM NIA -

5C !OM LAN ETH. S\J 112 
5D !OM LAN ETH, S\J, 114 

CH.! NIA LINE COMM MUX-NX64F 
CH.2 NIA LINE COMM MUX-NX64F 

DRA\JING REFERENCE 

\JRC-E-128A 

\JRC-E-128B 

\JRC-E-128A 

\JRC-E-128A 

\JRC-E-129A 

\JRC-E-129B 

THIS DRA\JING 

\JRC-E -168A 

87L-BF1 BU INPUTS 

INPUT 

B33o---0---oB34 

IN201 

B3So---0---oB36 
IN202 

B37o---0---oB38 
IN203 

B39o---0---oB40 
IN204 

B41o---0---oB42 
IN205 

B43o---0---oB44 

IN206 

B4So---0---oB46 
IN207 

B47o---0---oB48 
IN208 

FUNCTION 

6\JRIO 52Cl 

6\JRl3 52Cl 

6\JRIO TCM#l 

6\JRIO TCMtl2 

87L-BF1 PR! 
SELF -DIAGNOSTIC 

86B2 STATUS 
(6\JRIO BFD 

6\JR20 89Cl 

DRA\JING REFERENCE 

THIS DRA\JING 

THIS DRA\JING 

\JRC-E-128A 

\JRC-E-128B 

THIS DRA\JING 

THIS DRA\JING 

THIS DRA\JING 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
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TSU 

TSU 
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� TS12
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19
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TS12 
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87L-BF2 

CONTACT 

AOI o---------j f----o A02 
□UT!Ol

A03 o---------j f----o A04 
□UT102

AOS o---------j f----o A06 
□UT103

A07 o---------j f----o AOB 
□UT104

A09 o---------j f----o AID 
□UT105

All o---------j f----o Al2 
□UT106

Al3 o---------j f----o Al4 
□UT107

A15 a lt 
ALARM 

o A16

BOI o---------j f----o B02 
□UT201

B04 o---------j f----o BOS 
□UT202

B07 o---------j f----o BOB 
□UT203

B09 o---------j f----o BIO 
□UT204

Bl2 o---------j f----o B13 
□UT205

BIS o---------j f----o B16 
□UT206

PRI OUTPUTS 

FUNCTI□N 

TRIP 6WR13 
TC #I 

TRIP 6WR13 
TC #2 

BLOCK CLOSE 
6WR13 

RELAY TEST 

SELF-DIAGNOSTIC 

TRIP 6WR16 
TC #I 

TRIP 6WR16 
TC #2 

COMMUNICATION PORTS 

PORT SPEED FUNCTION C□NNECTI□N 

F 19200 LOCAL -

1 NIA NIA -

2 NIA NIA -

3 NIA NIA -

5 !OM LAN ETH, S'w, #1 

6 !OM LAN ETH, S'w, tl2 

CH.I NIA LINE COMM MUX-NX64F 
CH.2 NIA LINE COMM MUX-NX64F 

DRAWING REFERENCE 

WRC-E-129A 

WRC-E-129B 

WRC-E-129A 

THIS DRAWING 

WRC-E-169B 

WRC-E-130A 

WRC-E-130B 

06-20
10-19

DATE

87L-BF2 PRI INPUTS 

INPUT FUNCTI□N 

Al 7 o----0----o AIB 6WR13 520. 
IN!Ol 

Al 9 o----0----o A20 6WR16 520. 
IN102 

A2to----0---oA22 6WR21 890. 
IN103 

A23o----0---oA24 
IN104 

87L-BF2 BU A25o----0---oA26 
SELF -DIAGNOSTIC IN105 

A27o----0---oA28 LINE DIFF 
IN106 CUTOUT 

SM\/ 1 PDK CONFORMING TD C□NSTRUCTI□N RECORDS 
SHI/ 0 PDK r□R CONSTRUCTION 

DRA\JN ND, APPR□VED REVISI□N DESCRIPTION BY BY 

DRAWING REFERENCE 
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PNL9 
DC09D 

ROCK RAPIDS, IOWA 
(712) 472-2531

NOTES: 

1. ALL w'IRING TD BE #12, UNLESS NOTED.
2. MULTI CONDUCTOR CABLE TD BE XHHw'-2 w'ITH CPE JACKET.

LEGEND: 

◊ INDICATES TERMINAL POINT

87L-BF2 BU OUTPUTS 

CONTACT 

+ 

BO! o--H-------0 B02
OUT201 

+ 

BO 3 o-----j f------o B04 
OUT202 

+ 

B05 o-----j f------o B06 
OUT203 

+ 

BO? o-----j f------o BOB 
OUT204 

+ 

B09 o-----j f------o B 10 
OUT205 

+ 

Bll o-----j f------o Bl2 
OUT206 

+ 

Bl3 o-----j f------o Bl4 
OUT207 

+ 

Bl5 o-----j f------o Bl6 
OUT208 

+ 

Bl 7 o-----j f------o Bl8 
OUT209 

+ 

Bl 9 o-----j f------o B20 
OUT210 

+ 

B21 o-----j f------oB22 
OUT211 

+ 
B23o-----j f------oB24 

OUT212 

+ 
B25o-----j f------oB26 

B28 

OUT213 

B27 

f--oB29 
OUT214 

a-f!:B30
B31 

B32 
OUT215 

FUNCTION 

TRIP 6\.tR13 TC #I 

TRIP 6\/R13 TC #2 

CLOSE 6\.tR13 

BLOCK CLOSE 6\/R13 

TRIP 6\.tR16 TC #I 

TRIP 6\/R16 TC #2 

BLOCK CLOSE 6\/R16 

RELAY TEST 

SELF-DIAGNOSTIC 

COMMUNICATION PORTS 
PORT SPEED FUNCTION CONNECTI□N 

F 19200 LOCAL -
1 19200 LOCAL -

2 N/A N/A -

3 N/A N/A -

5A !OM N/A -

5B !OM N/A -

5C !OM LAN ETH. S\.t, 112 

5D !OM LAN ETH, S\.t, 114 

CH.I N/A LINE COMM MUX-NX64F 
CH.2 NIA LINE COMM MUX-NX64F 

87L-BF2 BU 

DRA\/ING REFERENCE INPUT 

\/RC-E-129A B33o---0--oB34 
IN201 

\/RC-E-129B B35o---0--oB36 
IN202 

B37o---0--oB38 
IN203 

\/RC-E-129A B39o---0--oB40 
IN204 

\/RC-E-129A B4lo---0--oB42 
IN205 

\/RC-E-130A B43o---0--oB44 
IN206 

\.tRC-E-130B B45o---0--oB46 
IN207 

B47o---0--oB48 
IN208 

1/RC-E -130A 

THIS DRA\.t!NG 

1/RC-E -169A 

INPUTS 

FUNCTION DRA\/ING REFERENCE 

6\/R13 52Cl THIS DRA\.t!NG 

6\/R16 52Cl THIS DRA\.t!NG 

6\.tR13 TCM#l \/RC-E-129A 

6\.tR13 TCM#2 \/RC-E-129B 

87L-BF2 PR! THIS DRA\.t!NG SELF-DIAGNOSTIC 

6\/R21 89Cl THIS DRA\.t!NG 

87B2 BU THIS DRA\.t!NG SELF-DIAGNOSTIC 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

06-20 SH\/ 1 PDK CONF
□

RH!t«i TD CONSTRUCTION RECORDS 6 9 kV 8 EN FRENCH # 2 8 u R ELA y 

t-::�:::-:::�-:::E-t--:::.!::;;::N:-1""'.".N°::o1. t:.;;;.:::;;;::v;:;en:t""
rn

_
R

_c_□N_s
T
_
R

_uc_n_□
N
----:R::E::-V-::I::S::1□::N::--:D::E::S::C::R::IP::T::I::O�N:------7-,:dl:,a'a�ac�;;;ED,-:C�

M

-"D�'--.:..::.:..�;'--:-:=-,:-::i:----I """ N□. WR C-E -1 6 9 B /' 1 "\ 
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C, 

� 

' 

u 

� 

u 

� 
� 

9 
"' 
"' 

RI0-1 INPUTS 

INPUT FUNCTION 
INIOl 

�
AID 

All 
A12 

IN1D2 

co1o---O---ocD2 RI□-3 SELF DIAGNOSTIC 
IN301 

C03o---0---oCD4 23464 LOI.' GAS 
IN3D2 

coso---O---ocD6 23464 LOI.' GAS LOCKOUT 
IN3D3 

C07o---0---oCD8 23464 MOTOR TROUBLE 
IN3D4 

CD9o---0---o CID 23464 LOSS OF CLOSE DC 
IN3DS 

CU o---0----o Cl2 23464 TANK HTR TROUBLE 
IN3D6 

Cl3 o---0----o Cl4 SPARE 
IN3D7 

CIS o---0----o Cl6 2346 7 LOI.' GAS 
IN3D8 

DOlo---0---oDD2 23467 LOI.' GAS LOCKOUT 
IN401 

DD3o---0---oDD4 23467 MOTOR TROUBLE 
IN4D2 

DD5o---0---oDD6 23467 LOSS OF CLOSE DC 
IN4D3 

DD7o---0---oDDB 23467 TANK HTR TROUBLE 
IN4D4 

DD9o---0---o DID 234 70 LOI.' GAS 
IN4DS 

D11 o---0----o D12 234 70 LOI,' GAS LOCKOUT 
IN4D6 

Dl3 o---0----o D14 23470 MOTOR TROUBLE 
IN4D7 

DIS o---0----o D16 23470 LOSS OF CLOSE DC 
IN4D8 

EOlo---0---oED2 23470 TANK HTR TROUBLE 
INSOl 

ED3o---0---oED4 61.'ROl LOI.' GAS 
IN5D2 

ED5o---0---oED6 61.'ROl LOI.' GAS LOCKOUT 
IN5D3 

ED7o---0---oEDB 61.'ROl MOTOR TROUBLE 
IN5D4 

ED9o---0---o EID 61.'ROl LOSS OF CLOSE DC 
INSDS 

Ell o---0----o El2 61.'ROl TANK HTR TROUBLE 
IN5D6 

El3 o---0----o El4 61.'R04 LOI.' GAS 
IN5D7 

EIS o---0----o El6 61.'R04 LOI.' GAS LOCKOUT 
INSDB 

zo1o---O---ozD2 61.'R04 MOTOR TROUBLE 
IN601 

Z03o---0---oZD4 61.'R04 LOSS OF CLOSE DC 
IN6D2 

zoso---O---ozD6 61.'R04 TANK HTR TROUBLE 
IN6D3 

zo1o---O---ozDs 61.'R07 LOI.' GAS 
IN6D4 

Z09o---0---o ZIO 61.'R07 LOI.' GAS LOCKOUT 
IN6D5 

Zll o---0----o Zl2 61.'R07 MOTOR TROUBLE 
IN6D6 

Z13 o---0----o Zl 4 61.'R07 LOSS OF CLOSE DC 
IN6D7 

ZlS o---0----o Zl6 61.'R07 TANK HTR TROUBLE 
IN6D8 

ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

DRAl.'ING REFERENCE 

THIS Dl.'G 

THIS Dl.'G 

THIS Dl.'G 

THIS Dl.'G 

THIS Dl.'G 

THIS Dl.'G 

THIS Dl.'G 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

1.'RC-E-181B 

RI0-1 OUTPUTS 

CONTACT FUNCTI□N DRAl.'ING REFERENCE 

AD30---H----<> A04 
□UTIOI

ADSO---H-------0 A06 
□UTID2

PORT 
F 

1 

2 
3 

PNL2 

SELF DIAGNOSTIC 1.'RC-E-182A 

COMMUNICATION PORTS 

SPEED FUNCTI□N CONNECTI□N 
19200 LOCAL -

!OM LAN ETH. Svl. #2 
NIA NIA -

19200 LOCAL -

DC02A , RI□l+ 
(+) ---O-,-..."-O---

--.,
e-1 ---------,-------,--------,------------------------------------------------------------------------------------1r CONT'D 

1 2 J v/RC-E-181B 

125VDC 

E-412A

I 

RI□-1 

SEL-2411 

GND 

---

--- -� 

AO! 

POI/ER 

,UPPL' 

- -- A02

A07 Rl□- 3  
A09:� □UT103 

--
1 CO! 

IN301 

1 CO2--

---

-

< 'P2-Bl 7C#l4 
c:t:R>-----{1 

464-S3A )< ,TBR 
143-1

< 202 

,)3NC 

� 
=� 23464 

1)3C

I 200 

<>TBR 
143-2

BK 

< ' P2-B2 
,r 64LG

-
< l C03

IN302 

' C04-

-

-

, 212 

, 2NC 

� 
== 23464 

,)2C 

I 2)0 

, , TBR 
143-3

□ 
' ' P2-B3 
,,,-64LGL

-
' C05 

IN303 

' C06-

()217 

63 49MX 
:=,c;-

64 c-3464

216 

, , TBR 
143-4

BU 
, > P2-B4 
, r 64MTR

--
< l C07

IN304 

COB--

, 222 

I 220 

,,TBR 
143-5

y 

< ' P2-B5 
,,,- 64LDC

-- --
I C09 

IN305 

I ClO-- --

-

()231 

4 27H 
: =234641 

-

229 

, , TBR 
143-6 

BR 
, 'P2-B6 
, r 64HTR 

< l Cll

IN306 

C12--

>233

4 37H 
3'r23464

)232 

7C#l4 
f 

464-S3A

--

--

) 

--
C13 

IN307 

1 C14 
----

-----

-----

----- ----- -----

----- ----- -----

-- - - -- - - ------s 

-- - - -- - - ------s 

RELAY 
CONT'D □N 

v/RC-E-181B 

I f RI□l-
(-) ---0-,-...'--0-4-----------4-------4-----._----4-----.__----------..._-------!---------...i.------------------------------------------1' CONT'D 

3 4 J v/RC-E-181B 

PNL2 
DC02A 

NOTES: 

1. ALL ANNUNCIATOR \./IRING TD BE #16, UNLESS NOTED.

2. 

3. 

MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET. 

ALL CONTACTS ARE SHD\./N IN THE NON-ALARM STATE 

LEGEND: 

◊ INDICATES TERMINAL POINT 06-20
10-19

DATE

SM\I 

SHI/ 

DRA\JN 

BY 

1 

0 

ND. 

PDK 

PDK 

APPR□VED 

BY 

CONFORMING TD C□NSTRUCTI□N RECORDS

r□R c□NSTRUCTI□N

REVISI□N DESCRIPTION 
DRA\iN 

BY 

APPROVED 
BY 

SMI,' 
PDK 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DATE 

DATE 

DC SCHEMATIC 

ALARM PROCESSOR #1 

1-19

1-19

DWGN□. 
WRC-E-181 A /f'\ 
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RELAY 

FROM 
\v'RC-E -181A 

s 

CONT'D FROM 
\v'RC-E-181A 

s 

FROM 
\v'RC-E -181A 

CONT'D 
ABOVE 

CONT'D 
ABOVE 

CONT'D 
ABOVE 

ENGINEERING 

,,__,,__
R

_
ID

_l_+ _____________________________________________ -+----------------------------------------------', 
CONT'D 
BELO\v' 

RI□-1 

SEL-2411 

RID!-

P2-B7 
R 

TBR 
153-1

202 

3NC 

63Gl 
23467 

3C 

200 

TBR 
153-2

BK
P2-B8 
67LG 

C15 

C16 

7C#14 
,-------.. 

467-S3A

212 

2NC 

63G2 63 
23467 64 

2C 

210 

TBR 
153-3

□ 

P2-B9 
67LGL 

DO! 

D02 

217 222 231 233 

49MX 4 27C 4 27H 4 37H
3467 1 3467 1 23467 3 3467 

216 220 229 232 

TBR TBR TBR 7C#l4 
153-4 153-5 153-6

467-S3A
BU y BR

P2-BIO P2-B11 P2-B12 
67MTR 67LDC 67HTR 

D03 D05 D07 

D04 D06 DOS 

P2-Cl 
R 

TBR 
163-1

202 

3NC 

63Gl 
23470 

3C 

200 

TBR 
163-2

BK
P2-C2 
70LG 

D09 

Dl0 

7C#14 

470-S3A

212 217 

2NC 

63G2 63 49MX 
23470 64 23470 

2C 

210 216 

TBR TBR 
163-3 163-4

□ BU
P2-C3 P2-C4 
70LGL 70MTR 

Dll D13 

D12 D14 

222 231 233 

4 27C 4 27H 4 37H
1 23470 1 23470 3 23470 

220 229 232 

TBR TBR 7Cll14 
163-5 163-6

470-S3A
y BR
P2-C5 P2-C6 
70LDC 70HTR 

' 

D15 E0l 
) 

CONT'D 
BELO\v' 

D16 E02 
' 
) 

,,____,,_ ____________ _. _________________ _____.,__ ____ _. ___________ ___..._ ____________ .__ _______________________________ ___,, CONT'D 
BELO\v' 

RID!+ 

RID!-

P2-C7 
R 

.Ill.R 
53-1

200 

1-12

63G 
\v'R01 

1-11

201 

TBR 
53-2

BK
P2-C8 

E04 

ROCK RAPIDS, IOWA 

(712) 472-2531

7Cll14 
,-------.. 

01-S3A

23 

24 

202 

63GlX 
6\v'R01 

203 

TBR 
53-3

□
P2-C9 

E06 

23 

24 

210 

49MX 
6\v'R01 

211 

TBR 
53-4

BU
P2-Cl0 

E0S 

214 220 101 

13 
.ial.l::!. 

14 6\v'R0l 
4 27C 4 27H 221 
1 6\v'R01 6\v'R01 

3 37TH 
4 6\v'R0l 

215 222 102 

TBR TBR 7Cll14 
53-5 53-6

01-S3A
y BR

P2-Cll P2-C12 
□!LDC 0lHTR 

E10 El2 

NOTES: 

P2-Dl 
R 

.Ill.R 
63-1

200 

1-12

63G 
\v'R04 

1-11

201 

TBR 
63-2

BK
P2-D2 
04LG 

E13 

E14 

7Cll14 

04-S3A

202 

23 63G1X 
24 6\v'R04 

203 

TBR 
63-3

□
P2-D3 
04LGL 

E15 

E16 

1. ALL ANNUNCIATOR \./IRING TD BE #16, UNLESS NOTED.

210 

23 49MX 
24 6\v'R04 

211 

TBR 
63-4

BU
P2-D4 
04MTR 

Z0l 

Z02 

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET, 

3, ALL CONTACTS ARE SHD\./N IN THE NON-ALARM STATE 

LEGEND: 

◊ INDICATES TERMINAL POINT

4 

1 

214 220 101 

13 
.ial.l::!. 

14 
6\v'R04 

27C 4 27H221 
6\v'R04 1 6\v'R04

3 37TH 
4 

6\v'R04 

215 222 102 

TBR TBR 7Cll14 
63-5 63-6

04-S3A
y BR
P2-D5 P2-D6 
04LDC 04HTR 

Z05 

Z04 Z06 

P2-D7 
R 

.Ill.R 
73-1

200 

1-12

63G 
\v'R07 

1-11

201 

TBR 
73-2

BK
P2-D8 
07LG 

zos 

7Cll14 
,,.--------.. 

07-S3A

202 210 

23 63GlX 23 49MX 
24 6\v'R07 24 6\v'R07 

203 211 

TBR TBR 
73-3 73-4

□ BU
P2-D9 P2-D10 
07LGL 07MTR 

Z09 

Zl0 Z12 

214 

13 

14 
4 27C
I 

6\v'R07 
3 

4 

215 

TBR 
73-5

y 

P2-D11 
07LDC 

Z13 

Z14 

220 

.ial.l::!. 
6\v'R07 

221 

37TH 
6\v'R07 

222 

TBR 
73-6

BR
P2-D12 
07HTR 

Zl6 

101 

4 27H 
1 6\v'R07

102 

7Cll14 

07-S3A

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

06-20 SM\/ PD< CONFORMING TO CONSTRUCTION RECORDS 
ALARM PROCESSOR #1 

i--::�-:-::;:�;:::-E1;;;;•:.::::
;:;;:;N"""i:-7N°=-o.t••;;;;:;;;;;::::ve;;;n-r-

FD

-R_c□_N_sr_Ru_c_n_oN---:R::E::-V-::I::S::ID::N---:D::E::S::C::R::IP::T::I::O:--:N-------i-,:,/!:.v!.:;..,v"'ED,..s:::P:.:::�:._-:::::::.:�;:._.:..:=.:,::;..----1""" N□. WRC-[ -181 B
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C, 

� 

' 

u 

� 

u 

� 
� 

"' "' 

RI0-2 INPUTS 

INPUT FUNCTION 
INIOl 

�
AID 

All 
A12 

IN102 

co1o---O---oco2 RIO-! SELF DIAGNOSTIC 
IN301 

CD3o---0---oCD4 6\,/RIO LO\,/ GAS 
IN302 

coso---O---oco6 6\,/RIO LO\,/ GAS LOCKOUT 
IN303 

CD7o---0---oCD8 6\,/RIO MOTOR TROUBLE 
IN304 

CD9o---0---o CID 6\,/RIO LOSS OF CLOSE DC 
IN30S 

CU o---0----o Cl2 6\,/RIO TANK HTR TROUBLE 
IN306 

Cl3 o---0----o Cl4 SPARE 
IN307 

CIS o---0----o Cl6 6\,/Rl3 LO\,/ GAS 
IN308 

001o---O---ooo2 6\,/Rl3 LO\,/ GAS LOCKOUT 
IN401 

DD3o---0---oDD4 6\,/Rl3 MOTOR TROUBLE 
IN402 

DD5o---0---oDD6 6\,/Rl3 LOSS OF CLOSE DC 
IN403 

DD7o---0---oDD8 6\,/Rl3 TANK HTR TROUBLE 
IN404 

DD9o---0---o DID 6\,/Rl6 LO\,/ GAS 
IN40S 

D11 o---0----o DI2 6\,/Rl6 LO\,/ GAS LOCKOUT 
IN406 

Dl3 o---0----o DI4 6\,/Rl6 MOTOR TROUBLE 
IN407 

DIS o---0----o DI6 6\,/Rl6 LOSS OF CLOSE DC 
IN408 

EDlo---0---oED2 6\,/Rl6 TANK HTR TROUBLE 
INSOl 

ED3o---0---oED4 SPARE 
IN502 

ED5o---0---oED6 SPARE 
IN503 

ED7o---0---oED8 SPARE 
IN504 

ED9o---0---o EID SPARE 
INSOS 

Ell o---0----o El2 SPARE 
IN506 

El3 o---0----o El4 SPARE 
IN507 

EIS o---0----o El6 SPARE 
IN508 

zo1o---O---ozo2 SPARE 
IN601 

ZD3o---0---oZD4 SPARE 
IN602 

zoso---O---ozo6 SPARE 
IN603 

zo1o---O---ozo0 SPARE 
IN604 

ZD9o---0---o ZIO SPARE 
IN605 

Zll o---0----o Zl2 SPARE 
IN606 

Z13 o---0----o ZI 4 SPARE 
IN607 

ZlS o---0----o Zl6 SPARE 
IN608 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

DRA\,/ING REFERENCE 

THIS D\,/G 

THIS D\,/G 

THIS D\,/G 

THIS D\,/G 

THIS D\,/G 

THIS D\,/G 

THIS D\,/G 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E -182B 

\,/RC-E-182B 

\,/RC-E-182B 

\,/RC-E-182B 

\,/RC-E-182B 

\,/RC-E-182B 

RI0-2 OUTPUTS 

CONTACT FUNCTI□N DRA\,/ING REFERENCE 

A030---H----<> A04 
□UTIOI

AOSO---H-------0 A06 
□UT102

SELF DIAGNOSTIC \,/RC-E-183A 

COMMUNICATION PORTS 

PORT SPEED FUNCTI□N 
F 19200 

1 !OM
2 NIA
3 19200 

PNL2 
DC02B , RI□2+ 

LOCAL 

LAN 
NIA 

LOCAL 

CONNECT I□N 
-

ETH. S\,/, #2 
-
-

------v- -., r CONT'D 
(+) ,,.._,-...""'?--• ----ef-------,------r--------r---------------------------------------------------------------------------l 

1 2 J \,/RC-E-182B 

125VDC 

E-412A

I 

RI□-2 

SEL-2411 

GND 

--=-

--- --
AO! 

POI/ER 
oUPPL' 

A02--� 

A07 RID- I 
A09::: □UT1 03 

--
> CO!

IN301 

1 CO2--

---

-

< 'P2-El 

<, TBR 
83-1

, ) 200 

')1-12 

1')1-11 

I) 201

( ,TBR
83-2

BK 

( > P2-E2
,,,-- !OLG

-
I l C03 

IN302 

' C04-

7C#l4 

10-S3A 
\..___ ___ ___, 

) 202 

23 63GIX 
24 6\,/RlO

1)203

,,TBR 
83-3
□ 

< > P2-E3
,,,-- lOLGL

--
I C05 

IN303 

I C06--

-

c > 210 

23 49MX 
: =6\,/RlO24 

I) 211

, ,TBR 
83-4

BU 

• • P2-E4
, r !OMTR

-
I\ CO? 

IN304 

COB--

-- -

-- -

, 214 

4 27C 
::=6\,/RlO1 

I 2[5 

,,TBR 
83-5

y 
< > P2-E5
,,,-- IOLDC

-
' C09 

IN305 

' ClO-

-

0220 

13_ ..... �
- -6\,/RlO 14 

1 )221 

3 __ 37T H - -6\,/RlO4 

1)222 

, ,TBR 
83 6 

-

BR 

• • P2-E6
, r IOHTR 

C > Cll 

IN306 

C1 2--

r 

--

--

(>101 

1,102 

7C#14 

10-S3A

--
C1 3 

------------- ------------- ----------', '

IN307 

C1 4 --1----- ----- --- ----- ----- ----- --------',

RELAY 
CONT'D □N 

\,/RC-E-1 82B 

I 
1 RI□2-

(-) ---O-,-...'---C;-----IJL_ _____ __._ ____ ..._ ___ ___.... ____ ...._ ___ _._ ________ 4---___ ---!-________ ..l-____________________________ __( : 
r CONT'D 

3 4 J \,/RC-E-182B 

PNL2 
DC02B 

NOTES: 

1. ALL ANNUNCIATOR \./IRING TD BE #16, UNLESS NOTED.

2. MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET.

3. ALL CONTACTS ARE SHD\./N IN THE NON-ALARM STATE

LEGEND: 

◊ INDICATES TERMINAL POINT 06-20
10-19

DATE

SHI/ 

SHI/ 

DRA\JN 

BY 

0 

ND. 

PDK 
PDK 

APPR□VED 

BY 

C□NF□RMING TD C□NSTRUCTI□N RECORDS 
FDR c□NSTRUCTI□N 

REVISI□N DESCRIPTION 
DRA\iN 

BY 

APPROVED 
BY 

SM\,/ 

PDK 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

DATE 

DATE 

ALARM PROCESSOR #2 

1-19
1-19

DWG ND. 

WRC-E -182A /f'\ 
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RELAY 

FROM 
l,/RC-E-182A

s 

CONT'D FROM
1,/RC-E -182A 

s 

FROM 
1,/RC-E -182A

CONT'D
ABOVE 

CONT'D
ABOVE 

CONT'D
ABOVE 

,,__,,__
R

_m_
2

•--------<1>-----------------------------------------+--------------------------------------------', CONT'D
BELO\,/ 

RI□-2 

SEL-2411 

RI□2-

P2-E7 
R 

TBR
93-1

200 

1-12

63G 
l,/Rl3

201 

TBR
93-2

BK 

P2-E8 
!JLG

C15 

C16 

7C#l4 

13-S3A

202 210 

23 63G1X 23 49MX 
24 61,/Rl3 24 61,/Rl3 

203 211 

TBR TBR
93-3 93-4

□ BU 

P2-E9 P2-EIO 
13LGL 13MTR 

DOI D03 

D02 D04 

214 220 101 

13 42TH 
14 61,/Rl3 

4 27C 4 27H 221 
1 61,/Rl3 61,/Rl3 

3 
;in_t[

4 
61,/Rl3 

215 222 102 

TBR TBR 7C#14 
93-5 93-6

13-S3A
y BR 

P2-Ell P2-E12 
l3LDC 13HTR 

D05 D07 

D06 DOB 

P2-Fl 
R 
TBR 
103-1

200 

1-12

63G 
l,/Rl6

201 

TBR 
103-2

BK 

P2-F2 
16LG 

D09 

DID 

7C#l4 

16-S3A

202 210 

23 63G1X 23 49MX 
24 61,/Rl6 24 61,/Rl6 

203 211 

TBR TBR 
103-3 103-4

□ BU 

P2-F3 P2-F4 
16LGL 16MTR 

DI! D13 

D12 D14 

214 220 101 

13 42TH 
14 61,/Rl6 

4 27C 4 27H 221 
1 61,/Rl6 1 61,/Rl6 

3 
;in_t[

4 
61,/Rl6 

215 222 102 

TBR TBR 7C#l4 
103-5 103-6

16-S3A
y BR 

P2-F5 P2-F6 
16LDC 16HTR 

' 

D15 EDI ) 

CONT'D
BELO\,/

D16 E02 
' 
) 

',---t1-------------------<>--------+-------------------------<1>---------------<>------------------------------<>--------+------------------- CONT'D
BELO\,/ 

Rl□2+ 

E04 E06 EOB 

RI□2-

ElO E12 El4 E16 

NOTES: 

1. ALL ANNUNCIATOR \./IRING TD BE #16, UNLESS NOTED.

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET, 

3, ALL CONTACTS ARE SHD\./N IN THE NON-ALARM STATE 

LEGEND: 

Z02 Z04 Z06 ZOB ZIO Zl2 Z14 Z16 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

◊ INDICATES TERMINAL POINT 06-20 SM\/ PDK CONFORMING TD CONSTRUCTION RECORDS
ALARM PROCESSOR #2 

10-19 SHI/ 0 PDK FOR CONSTRUCTION 
D
RA

'J
N 

�D7AT:;:;E='"t--;.;;;;.::;:;:N::--r-:-N::O:--, t::.:;;; •• ;;;;i�;;;VE�.-r------R::E::V-::l::S::ID::N-:--:D::E::S::C::RI::P::T::ID::N-:------""1-,,.!!::!:,rr""vED,...:�::.::-=-�----=:::::.�;=----.:..:=..:.:::;.----1 D'J
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RI0-3 INPUTS 

INPUT FUNCTION DRA'v/ING REFERENCE 
INIOl 

�
Al□ 

All 
A12 

IN102 

co1o----0------<>co2 RI□-2 SELF DIAGNOSTIC THIS D'v/G 
IN301 

C03o----0------<>C04 SPARE THIS D'v/G 
IN302 

coso----0------<>c□6 SPARE THIS D'v/G 
IN303 

co1o----0------<>cos SPARE THIS D'v/G 
IN304 

C09 o----0------o CIO SPARE THIS D'v/G 
IN305 

Cl! o----0------o Cl2 SPARE THIS D'v/G 
IN306 

Cl3 o----0------o Cl4 SPARE THIS D'v/G 
IN307 

Cl5 o----0------o Cl6 SPARE 'v/RC-E -183B 
IN308 

D□lo----0------<>D02 SPARE 'v/RC-E -183B 
IN401 

D03o----0------<>D04 SPARE 'v/RC-E -183B 
IN402 

D05o----0------<>D06 SPARE 'v/RC-E -183B 
IN403 

D07o----0------<>D08 86BTI SCADA STATUS 'v/RC-E -183B 
IN404 

D09 o----0------o DIO 51HTI MALF, ALARM 'v/RC-E -183B 
IN405 

Dll o----0------o Dl2 87B2 PR! MALF, ALARM 'v/RC-E -183B 
IN406 

Dl3 o----0------o Dl4 86B2 SCADA STATUS 'v/RC-E -183B 
IN407 

Dl5 o----0------o Dl6 86B2PC□ SCADA STATUS 'v/RC-E -183B 
IN408 

E□lo----0------<>E02 86B2BC□ SCADA STATUS 'v/RC-E -183B 
IN501 

E03o----0------<>E04 SPARE 'v/RC-E -183B 
IN502 

E05o----0------<>E06 RTU ALARM 'v/RC-E -183B 
IN503 

E07o----0------<>E08 ETH S'v/ #I HARD'v/ARE ALARM 'v/RC-E -183B 
IN504 

E09 o----0------o EIO ETH S'v/ #I S□FT'v/ARE ALARM 'v/RC-E -183B 
IN505 

Ell o----0------o El2 ETH S'v/ #2 HARD'v/ARE ALARM 'v/RC-E -183B 
IN506 

El3 o----0------o El4 ETH S'v/ #2 SOFT'v/ARE ALARM 'v/RC-E -183B 
IN507 

El5 o----0------o El6 MUX MAJOR ALARM 'v/RC-E -183B 
IN508 

zo1o----O-----ozo2 MUX MINOR ALARM 'v/RC-E -183B 
IN601 

zo3o----0------<>zo4 CLOCK SELF-DIAGNOSTIC 'v/RC-E -183B 
IN602 

C, zoso----O-----ozo6 
� 

BATTERY CHARGER ALARM 
IN603 

'v/RC-E -183B 

= 

zo1o----0------<>zos ' BUILDING ALARMS 
u IN604 

'v/RC-E-183B 

Z09 o----0------o ZIO SPARE 
� IN605 

'v/RC-E-183B 

Zll o----0------o Z12 SPARE 
IN606 

'v/RC-E-183B 

u 

Zl3 o----0------o Zl 4 
� 

SPARE 

� 
IN607 

'v/RC-E-183B 

Zl5 o----0------o Z16 9 SPARE 'v/RC-E-183B 
= IN608 = 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

RI0-3 OUTPUTS 

CONTACT FUNCTI□N DRA'v/ING REFERENCE 

A030---H----<> A04 
OUTIOI 

A050---H----<> A06 
OUT102 

PORT 
F 

1 

2 
3 

PNL2 

SELF DIAGNOSTIC 'v/RC-E-IBIA 

COMMUNICATION PORTS 

SPEED FUNCTI□N C□NNECTI□N 
19200 LOCAL -

!OM LAN ETH, S'v/, #2 
NIA NIA -

19200 LOCAL -

DC02C , RI□3+ 

(+) ---0-,-...C..O------;_,;i---------,------7r-------------------------------------------------------------------------------------1r CONT'D 
1 2 J 'v/RC-E-183B 

125VDC 

E-412A

I 

RI0-3 

SEL-2411 

A07 Rl□-2 
A09:� □UT103 

�- --- -� --- --- --- --- ---- ----- ----- ----- ----- -----

GND 

AO! 

POI/ER 
,UPPL' 

A02 

1 CO! 

IN301 

1 CO2 

C03 C05 

IN302 IN303 

1 C04 C06 

C07 

IN304 

I COB ....._._ - -- ----- ----- ---- - ----- ----- -----
---

-----

----- ----- -----
C09 Cll 

IN305 IN306 

' ClO C12 ----- ----- -----

----- ----- -----
C13 

IN307 

1 C14 ----- ----- -----

-- - - -- - - ------s 

-- - - -- - - ------s 

RELAY 
CONT'D □N 

'w'RC-E-183B 

I
1

RI□3-
(-) ---0-,-...

'--0
-4-----------4-------4-----._----4-------4-----------------------!---------1�----------J,__ ________________________ _.J.' CONT'D 

3 4 J 'w'RC-E-183B 

PNL2 
DC02C 

NOTES: 

1. ALL ANNUNCIATOR \./IRING TD BE #16, UNLESS NOTED.

2, 

3, 

MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET, 

ALL CONTACTS ARE SHD\./N IN THE NON-ALARM STATE 

LEGEND: 

◊ INDICATES TERMINAL POINT 06-20

10-19
DATE

SM\/ 

SHI/ 

DRA\JN 

BY 

PDK 

0 PDK 

ND APPR□VED 
' BY 

CONFORMING TO CONSTRUCTION RECORDS 

r□R CONSTRUCTION 

REVISI□N DESCRIPTION 
DRA\iN 

BY 

APPROVED 
BY 

SM'v/ 
PDK 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

DATE 

DATE 

ALARM PROCESSOR #3 

1-19

1-19

DWG ND. 

WRC-E -183A /f'\ 
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RELAY 

FROM 
l,/RC-E-183A

CONT'D FROM 
1,/RC-E -IB3A 

FROM 
1,/RC-E -IB3A

CONT'D 
ABOVE 

CONT'D 
ABOVE 

CONT'D 
ABOVE 

,,__,,__
R

_1
□

_

3
•----------------------------------------------------------------<1---------------<1--------------+------------------------', CONT'D 

BELO\,/ 

4CIIJO 

P2P4A 

4CIIJO 

P2P4A 

RI□-3 

SEL-2411 

Cl6 D02 D04 D06 

RI□3-

96 

94 

P2-GI 
R 

P4-Ql 

P4-Q2 
BK 

86BT1TR 
P2-G2 

DO? 

DOB 

4CIIJO 

P2P4A 

4C#JO 

P2P4A 

Al7 

Al8 

P2-G3 
□ 

P4-Q3 

51HTI 
OUTIOB 

P4-Q4 
BU 

51HT1AL 
P2-G4 

D09 

DIO 

12CIIIO 

P2PIOA 

12C#l0 

P2PIOA 

213 

P2-HI 
R 

PIO-Pl 

B7B2 PRI 
ALARM 

PIO-P2 
BK 

87B2PAL 
P2-H2 

Dll 

D12 

12CIIIO 

P2PIOA 

82 

88 

12C#10 

P2P10A 

P2-H3 
□ 

PIO-P3 

I �i��<SCADA) 

PIO-P4 
BU 

86B2TR 
P2-H4 

D13 

D14 

12CIIIO 

P2PIOA 

12C#l0 

P2PIOA 

P2-H5 
y 

12C#JO 

P2PIOA 

P2-H7 
R/BK 

PIO-P5 PIO-P7 

45 45 

I B?���co (SC ADA) I Bl���co (SCADA)

46 46 

PIO-P6 12C#10 
BR 

87B2P□FF P2P10A 

P2-H6 

D15 

D16 

PIO-PB 
D/BK 

87B2B□FF 
P2-HB 

( 

EOI } 

E02 
( 
} 

CONT'D 
BELO\,/ 

',---t1---------------------<1--------+------------------------<0�-----------------<1-----------+-----------+-----------------------------------¾ CONT'D 
BELO\,/ 

Rl□3+

E04 

RI□3-

AO! RTU 
A02 ALARM 

E05 

E06 

4Cll10 

P1P2A 

I ETH SI,/ #I 3 ETH SI,/ #I I ETH SI,/ 112 3 ETH SI,/ #2 
2 HI,/ 4 SI,/ 2 HI,/ 4 SI,/ 

4Cll10 

PIP2A 

E07 E09 Ell El3 

EOB EIO El2 El4 

NOTES: 

P2-JI 
R 

Pl-Bl 

TB-3 
MUX 

MAJOR 
TBl-2 

Pl-B2 
BK 

P2-J2 
MUXMA 

El5 

El6 

P2-J3 
□ 

Pl-B3 

TB2-3 
MUX 

MINOR 
TB2-2 

Pl-B4 
BU 

P2-J4 
MUXMI 

Z02 

2C#IO 

BC2 

3 CLOCK 
2 ALARM 

2C#10 

BC2 

Z03 

Z04 

1. ALL ANNUNCIATOR \./IRING TD BE #16, UNLESS NOTED.

R 

P2-J5 

BATT 
CHRG 

STATUS 
ALARMS 

P2-J6 
BATT 

Z06 

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET, 

3, ALL CONTACTS ARE SHD\./N IN THE NON-ALARM STATE 

LEGEND: 

P2-J7 

J_ BLDG 
T ALARMS 

P2-JB 
BLDG 

ZOB ZIO Zl2 Zl4 Zl6 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

◊ INDICATES TERMINAL POINT 06-20 SM\/ I PDK CONFORMING TD CONSTRUCTION RECORDS ALARM PROCESSOR #3 
10-19 SHI/ 0 PDK FDR CONSTRUCTION 

D
RA

'J
N

�D7
AT:;:;E::'"i--;.;;;;.::;:;:N::--r-:-N::O:--, t::.:;;; •• ;;;;i�;;;VE�.-r------R::E::V-::l::S::ID::N-:--:D::E::S=c=Rr::P::T::ID::N-:--------i-,,,!!::!:,rr,.,vED,...:�::.::.:.�----=:::::.�;=----.:..:=..:.:::;.----1 D'J
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-
u 

u 

"'"'

0.. 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

PNL2 

DC02D 

(+) 
,......_ 

I 
I 

2

I 

I 

I 
I 

125VDC CLOCK 

E-412A SEL-2407 

I 

I 

I 

I 
(-) 

,......_ 

3 4 

PNL2 

DC02D 

NOTES: 

1. ALL VIRING TD BE #12, UNLESS NOTED,

7 6 

- -

I 4 

� 
P□IIER 
�UPPL' 
�� 

7_--
l 5

• 

-

2, MULTI CONDUCTOR CABLE TD BE XHH\.J-2 \.JITH CPE JACKET, 

LEGEND: 

◊ INDICATES TERMINAL POINT

CLOCK 

CONTACT FUNCTION DRAVING REFERENCE 

2 �: SELF DIAGNOSTIC VRC-E-183B

ALARM 

CLOCK 

IRIG CONNECTIONS 

PORT CONNECTION 

□UT! SEE VRC-E -012 

□UT2 SEE VRC-E -012 

□UT3 SEE VRC-E-012 

□UT4 SEE VRC-E-012 

□UT5 SEE VRC-E-012 

□UT6 SEE VRC-E-012 

ANT SEE VRC-E-012 

MOD SEE VRC-E-012 

SERIAL SEE VRC-E-012 

FIBER/SERIAi SEE VRC-E-012 

06-20 SM\/ I PDK CONFORMING TD CONSTRUCTION RECORDS 

10-19 SHI/ 0 PDK FDR CONSTRUCTION 

DATE DRA\JN 
ND. 

APPR□VED 
REVISI□N DESCRIPTION BY BY 

DRA\iN 
BY SMIY 

APPfyVED 
PDK

BLACK Hll,LS ENERGY ... 

WEST 

DATE 

DATE 

RAPID CITY SUBSTATION 

1-19

1-19

DC SCHEMATIC 

GPS CLOCK 

DWG ND. 

WRC-E -190 /f'\ 
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PNL2 
DC02F 

(+) 
1T2 

I 

I 

I 

I 

I 

I 

I 
125VDC 
E-412A

I

I 

I 

I 

I 

I 

I 

(-) 
)__ 

3 4 
PNL2 
DC02F 

PNL2 
DC02H 

(+) 
1T2 

I 

I 

I 

I 

I 

I 

I 
125VDC 
E-412A

I

I 

I 

I 

I 

I 

I 

(-) 
)__ 

3 4 
PNL2 
DC02H 

c:, 

�
-"' 

u 

� 
;ii 

i 
u 

� 

"'"'

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

PNL2 
DC02E 

(+) ,-._ 
I 1 2

I 

I 

I L/+ 
I 

I25VDC ETHERNET S'w'ITCH #1 I 

E-412A GE ML3001 I 

I I 
I 

N/-

I 

I 
(-) 

,-._ 
3 4 
PNL2 
DC02E 

PNL2 
DC02G 

(+) ,-._ 
I 21 

I 

I 

I I L/+
I 

I25VDC ETHERNET S'w'ITCH #2 I 

E-412A GE ML3001 I 

I I 
I 

N/-

I 

I 
(-) 

,-._ 

3 4 
PNL2 
DC02G 

NOTES: 

1. ALL 'w'IRING TD BE #12, UNLESS NOTED.

--
2 L/+c 

6
l ) 

PSI PS2 
3 

l J_() ( 
I -=- N/-- -

--
l L/+ c

)5 

6 
) 

PSI PS2 
3 

) 1-1) I )5I -=- N/-- -

--, 

4 
1-o 
- . ...

-'-

--

4 
1-1) 
- . ...

--
-

I 

I 

@'.) I 

I 
I 

I 

@, I 

2, MULTI CONDUCTOR CABLE TD BE XHH'w'-2 'w'ITH CPE JACKET, 

LEGEND: 

◊ INDICATES TERMINAL POINT

ETHERNET 

CONTACT 

I o ¾t O 2 

HI,/ 

3 O ¾t O 4 
SI,/ 

ETHERNET 

CONTACT 

I o H O 2 

HI,/ 

3 O H O 4 

SI,/ 

SWITCH #1 
FUNCTI□N DRAIJING REFERENCE 

HARDIJARE ALARM IJRC-E-183B 

SOFTIJARE ALARM IJRC-E-183B 

SWITCH #2 
FUNCTI□N DRAIJING REFERENCE 

HARDIJARE ALARM IJRC-E-183B 

SOFTIJARE ALARM IJRC-E-183B 

06-20 SM\/ 1 PDK 

10-19 SHI/ 0 PDK 

DATE DRA\JN ND. APPR□VED 

BY BY 

ETHERNET SWITCH #1 

COMMUNICATION PORTS 

PORT FUNCTI□N C□NNECTI□N 
SLOT I EMPTY 
SLOT 2 EMPTY 

SLOT 3-P□RT 1 LAN (RJ45) SEE \./RC-E-011B 

SLOT 3-P□RT 2 LAN (RJ45) SEE \./RC-E -011B 

SLOT 3-P□RT 3 LAN (RJ45) SEE \./RC-E-011B 

SLOT 3-P□RT 4 LAN (RJ45) SEE \./RC-E -011B 
SLOT 4-PORT 1 LAN <RJ45) SEE \./RC-E-011B 
SLOT 4-P□RT 2 LAN <RJ45> SEE \./RC-E-011B 
SLOT 4-P□RT 3 LAN <RJ45) SEE \./RC-E-011B 
SLOT 4-P□RT 4 LAN <RJ45) SEE \./RC-E-011B 
SLOT 5-P□RT 1 LAN <RJ45) SEE \./RC-E-011B 

SLOT 5-P□RT 2 LAN <RJ45) SEE \./RC-E-011B 

SLOT 5-P□RT 3 LAN (RJ45) SEE \./RC-E-011B 

SLOT 5-P□RT 4 LAN <RJ45> SEE \./RC-E-011B 

SLOT 6-P□RT 1 LAN <RJ45) SEE \./RC-E -011B 

SLOT 6-P□RT 2 LAN (RJ45) SEE \./RC-E-011B 

SLOT 6-P□RT 3 LAN <RJ45) SEE \./RC-E-011B 
SLOT 6-P□RT 4 LAN (RJ45) SEE \./RC-E-011B 
SLOT 7-P□RT 1 LAN (RJ45) SEE \./RC-E-011B 

SLOT 7-P□RT 2 LAN <RJ45) SEE \./RC-E-011B 

SLOT 7-P□RT 3 LAN <RJ45) SEE \./RC-E-011B 

SLOT 7-P□RT 4 LAN <RJ45> SEE \./RC-E-011B 
SLOT 8-P□RT 1 LAN <RJ45) SEE \./RC-E-011B 
SLOT 8-P□RT 2 LAN <RJ45) SEE \./RC-E-011B 

SLOT 8-P□RT 3 LAN (RJ45) SEE \./RC-E-011B 
SLOT 8-P□RT 4 LAN <RJ45) SEE \./RC-E-011B 

SLOT 9-P□RT 1 LAN <RJ45) SEE \./RC-E-011B 

SLOT 9-P□RT 2 LAN <RJ45) SEE \./RC-E-011B 

SLOT 9-P□RT 3 LAN (RJ45) SEE \./RC-E-011B 

SLOT 9-P□RT 4 LAN (RJ45) SEE \./RC-E-011B 
SLOT 10-P□RT I LAN (LC) SEE \./RC-E-011B 
SLOT 10-PORT 2 LAN (LC> SEE \./RC-E-011B 
SLOT 10-PORT 3 LAN (LC) SEE \./RC-E-011B 
SLOT 10-PORT 4 LAN (LC) SEE \./RC-E-011B 

FRONT LOCAL (RS232) 

ETHERNET SWITCH #2 

COMMUNICATION PORTS 

PORT FUNCTI□N CONNECTION 
SLOT I EMPTY 
SLOT 2 EMPTY 

SLOT 3-P□RT 1 LAN <RJ45) SEE \./RC-E-0118 

SLOT 3-P□RT 2 LAN <RJ45) SEE \./RC-E-011B 

SLOT 3-P□RT 3 LAN <RJ45) SEE \./RC-E-011B 

SLOT 3-P□RT 4 LAN <RJ45) SEE \./RC-E-011B 
SLOT 4-P□RT 1 LAN (RJ45) SEE \./RC-E-0118 
SLOT 4-P□RT 2 LAN (RJ45) SEE \./RC-E-011B 
SLOT 4-P□RT 3 LAN (RJ45) SEE \./RC-E -011B 
SLOT 4-P□RT 4 LAN <RJ45) SEE \./RC-E-0118 
SLOT 5-P□RT 1 LAN (RJ45) SEE \./RC-E -011B 

SLOT 5-P□RT 2 LAN (RJ45) SEE \./RC-E -011B 

SLOT 5-P□RT 3 LAN <RJ45) SEE \./RC-E-011B 

SLOT 5-P□RT 4 LAN <RJ45) SEE \./RC-E -011B 
SLOT 6-P□RT 1 LAN (RJ45) SEE \./RC-E-011B 

SLOT 6-P□RT 2 LAN (RJ45) SEE \./RC-E-011B 

SLOT 6-P□RT 3 LAN (RJ45) SEE \./RC-E-011B 
SLOT 6-P□RT 4 LAN <RJ45) SEE \./RC-E-011B 
SLOT 7 PORT 1 LAN <RJ45) SEE \./RC-E-011B 

SLOT 7-P□RT 2 LAN <RJ45) SEE \./RC-E-011B 

SLOT 7-P□RT 3 LAN <RJ45) SEE \./RC-E -011B 

SLOT 7-P□RT 4 LAN <RJ45) SEE \./RC-E-011B 
SLOT 8-P□RT 1 LAN <RJ45) SEE \./RC-E-011B 
SLOT 8-P□RT 2 LAN <RJ45) SEE \./RC-E -011B 
SLOT 8-P□RT 3 LAN <RJ45) SEE \./RC-E-011B 
SLOT 8-P□RT 4 LAN (RJ45) SEE \./RC-E-011B 

SLOT 9-P□RT 1 LAN <RJ45) SEE \./RC-E -011B 

SLOT 9-P□RT 2 LAN <RJ45) SEE \./RC-E-011B 

SLOT 9-P□RT 3 LAN <RJ45) SEE \./RC-E-011B 

SLOT 9-P□RT 4 LAN <RJ45) SEE \./RC-E -011B 

SLOT 10-P□RT 1 LAN (LC) SEE \./RC-E-011B 
SLOT I0-PORT 2 LAN (LC> SEE \./RC-E-011B 
SLOT 10-PORT 3 LAN (LC) SEE \./RC-E -011B 
SLOT I0-PORT 4 LAN (LC) SEE \./RC-E-011B 

FRONT LOCAL <RS232) 

BLACK Hll,LS ENERGY 

CONFORMING TD Cl:tlSTRUCTI□N RECORDS 

FDR CONSTRUCTION 

REVISI□N DESCRIPTION 
DRA\iN 

BY SM\.I 
APPfyVED 

PDK

WEST RAPID CITY SUBSTATION 

DC 

ETHERNET 

DATE 1-19
DATE 1-19

SCHEMATIC 

SWITCH #1 AND #2 

DWGN□. 

WRC-E-191 /f'\ 
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ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

PNL2 
DC02K 

,-... 

<+> __ ----,,..:1 I '"'2)-------------------------� 

PNL2 
DC02J 

(+) -----0-,---...
1 
-<>---------�

1 2 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

125VDC 
E -412A 

I (+) )
3 

- - _(_+_) +l-
3 

- - I 
RTU I I 125VDC 

E-412A

I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

RTAC I PSA
SEL-3555

1 <-> i2 ii 
GND 

.__ __ 

PSB I 

"n' "1 ©[1 

(-) -----o-
,,...._

-0------------'
3 4 
PNL2 
DC02J 

(-) --�-""-'
,-...

-<->--------------------------'
3 4 

PNL2 
DC02K 

NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED,
2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET,

LEGEND: 

o INDICATES TERMINAL POINT

RTU OUTPUTS 

CONTACT FUNCTI□N DRA�ING REFERENCE 

SELF -DIAGNOSTIC �RC-E-183B 

COMMUNICATION PORTS 
PORT FUNCTION 
ETH! 10/100 BASE T 

ETH2 10/100 BASE T 

FR□NT-USB USB-TYPE A 
FR□NT-USB USB-TYPE A 

COM! RS-232 

C□M2 RS-232 
PCII EMPTY 

PCl2-P□RT I RJ45 SERIAL 
PCl2-P□RT 2 RJ45 SERIAL 

PCl2-P□RT 3 RJ45 SERIAL 
PCl2-P□RT 4 RJ45 SERIAL 
PCl2-P□RT 5 RJ45 SERIAL 

PCl2-P□RT 6 RJ45 SERIAL 
PCl3 EMPTY 

PCl4-P□RT 1 RJ45 10/100/1000 
PCl4-P□RT 2 RJ45 10/100/1000 
PCl4-P□RT 3 RJ45 10/100/1000 

PCl4-P□RT 4 RJ45 10/100/1000 
PCIS EMPTY 

AUDI□-! 
AUDI□-2 
AUDI□-3 

USBI USB-TYPE A 

USB2 USB-TYPE A 

USB3 USB-TYPE A 

USB4 USB-TYPE A 

C□NNECTI□N 
ETHERNET S'v/, #1 

ROUTER 

!RIG-B (CLOCK)

87BTI (PORT D 
87Tl BU (PORT 2) 
87B2 PRI <PORT D 
87B2 BU <PORT D 

06-20

10-19

DATE 

SM\/ 1 

SHI/ 0 

DRA\JN ND BY 

Pll< 

PDK 

APPR□VED 

BY 

CONFORMING TD CONSTRUCTION RECORDS 

FDR CONSTRUCTION 

REVISI□N DESCRIPTION 
DR:y""N 

SMw'

APPfyVED 
PDK

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

DC SCHE�ATIC 

DATE 1-19
DATE 1-19

RTU 

DWGN□. 
WRC-E-196 /f'\ 
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ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

NOTES: 

1. ALL \./IRING TD BE #12, UNLESS NOTED,

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

(+) 

(-) 

2, MULTI CONDUCTOR CABLE TD BE XHH\./-2 \./ITH CPE JACKET. 

LEGEND: 

◊ INDICATES TERMINAL POINT

PNLl 
DCOIA f' MUXlP

,.-... -
1 I 2 

" 

I 
I 
I 
I 

125VDC
E-412A 

I 
I 
I 
I f' MUXlN

,.-... 
" 

4 

PNLl 
DCO!A

PNLl 
DCOIB

1 
MUX15P

,.-... 

I " 
1 2 

I 
I 
I 
I 

125VDC
E-412A

I 
I 
I 
I 

1 
MUX15N

,.-... "
3 4 

PNLl 
DCOIB

PNLl 
DCOIC

,.-... 
-

I1 2 

I 
I 
I 
I 

125VDC
E-412A

I 
I 
I 
I 

,.-... 
-

3 4 

PNLl 
DCOIC

E.N.L..l. 
DCOID 

,.-... 

1 I 2 

I 
I 
I 
I 

125VDC
E-412A

I 
I 
I 
I 

,.-... 

3 4 

PNLl 
DCOID

Pl-B5 -
V 

I 
I 

MUX
1 

I 

Pl
-:-

B6 
V 

Pl-B9 
V 

I 
MUX

I 

Pl-BIO 
. 

V 

I 
CISCO I
GRID IROUTER 

I 

I 
CISCO I
GRID IROUTER 

I 

+ < l
- -

1-TBl-2

P.S,
COMMON
SHELF 

I 1-TBl-1 - -

- -

+' 
)15-TBl-2 

P.S,
COMMON
SHELF 

-

15-TBl-1

P'v/R 

- -

- -
I p 

SUPPLY P.S,

#1 

P'v/R 

I N - -

- -
I p 

G 

G 
SUPPLY P,S, -

#2 
I N
- -

' + 

P,S, 

Pl-B7 

- -

-
V 

1-TBl-2

EXPANSI□N
SHELF #I 

-I '1-TBl-l 

+ < l 

P.S,

-

- -

Pl
-:-

BB 
V 

Pl-Bil 

- -

V 

15-TBl-2

EXPANSI□N
SHELF #I 

P 15-TBl-1 

--
-

-� -
-

- -

Pl-B12 
. 

V 

I 
I 

I 

I 

I 
I 

I 

I 

+' --� l 1-TBl-2 

EXPANSI□N I
P.S. SHELF #2 I

1 _.: -TBl.:::____J 

+I --� ) 15-TBl-2 

EXPANSI□N I
P.S. SHELF #2 I

-I 15-T�
.,__ 

06-20

10-19

DATE 

SM\/ I 

SHI/ 0 

DRA\JN ND BY 

PDK 

PDK 
APPR□VED 

BY 

C□NF□RMING T□ C□NSTRUCTI□N REC□RDS 

F□R CONSTRUCTION 

REVISI□N DESCRIPTION 
DR:y""N 

SMw'

APPfyVED 
PDK

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
DC SCHEMATIC 

FIBER/COMM EQUIPMENT 
DATE 1-19
DATE 1-19

DWGN□. 
WRC-E-197 /f'\

Page 88



ENGINEERING 

CA 

DA 

EA 

FA 

GA 

JA 

NA 

XA 

ROCK RAPIDS, IOWA 
(712) 472-2531

� 

� 

� 

� 

� 

� 
F � 
� 

� 

� 

� 
F � 

� 

� 

� 

� 

� 

� 

� 

� .

� 

� 

� 

� 

� 

� 

lal 

Nl□l 

� 
BLAIII< 

� 

BLANK BA [ ACP ....,. J IU 

0 

� 
PP #1 (PATCH PANED ., 

� 

0 

BLANK � 
0 

IU 

0 

� 
PP 12 (PATCH PANEL> ., 

� 

0 

BLANK � IU 
0 

� 
MUX ., 

� 

� 
HUX EXP ffl ., 

� 

� 
HUX D<P #2 ., 

� 

BLANK IU 

CISC□ GRID R□UTER 
(SlFPLIED BY BHD 

., 

BLANK IU 

BLANK '" 

� 
.,

. � 

� 

BLANK 

� 

� 
BLAtf< ., 

� 

� 
BLAtf< ., 

� 

@@@@@@ • IU 

PANEL 1 

FIBER 

AA 

El2DEI 

BA 

CA 

FA 

� 

KA 

NA 

N201 

BLANK 

16i)--

BLANK 

•11.11-- ===-==
BLANK 

•11.11-- ===-==
BLANK 

FUTURE 

BLANK 

FUTURE 

BLANK 

GA GB 

- --= 
•-=■ ❖ =:: �·- �

-= -=■ A Cl'.o - v�
E BIii�= c:!il:: BIii�

HA 

fii--==::::::=-i , ---7
,z. =❖ = 

I �����c I
·- = I CUTOUT• 

I :: B Ill � C□VERPLATE := a:i!JL _J�--� ---

,---7,---7
I 

FLITURE-

11 
FUTURE-

I PROVIDE PROVIDE 

I 
CUTCJ.JT &. 

11 
CUTOUT B. 

I C□VERPLATE C□VERPLATE 

L ___ _J L ___ _J 

BLANK 

BLANK 

BLANK 

PANEL 2 

COMM 

'" 

'" 

'" 

'" 
IU 

w 

w 

w 

'" 
w 

w 

., 

w 

'" 

'" 

'" 

., 

., 

., 

w 

--FlliRtftill 
™ l=I 

AA 

• 

fi3I6I 
-Fl'�

GA 

HA 

N301 

BLANK 

BLANK 

BLANK 

1111:11....� ....J 

----

HB HC 

BLANK 

BLANK 

BLANK 

BLANK 

PANEL 3 

230 kV LINES LNG & SRC 

., 

., 

., 

., 

., 

., 

., 

., 

., 

., 

., 

N401 

BLANK 

BLANK 

"='limMiil 1- ---1

,u 

� ., 

AA ----

�::::::@l+::::::ij+:::::::::::� .,
BA BB BC 

BLANK 

BLANK 

BLANK 

BLANK 

BLANK 

PANEL 4 

230 kV BUS T1 & T1 HS OC 

., 

,u 

,u 

., 

AA 

a 

KA 

MA 

N501 

BLANK 

• • 

'" 

• 

t! !! !!! !!!!!1!!! ! !!!!! ! !± ! ! !! !!! ! !!!� '"o "'Joc-=""Joc-='")o 

•.•.•.• ,.., .. •,•.·.·.•.•.•.• �--·.·.·.·.·.•.•.•.• 
BA BB BC 

3U 

-

El= I•-s e) O:D

Kl•• 811 I j t+i 

5U 

BLANK IU 

BLANK 

BLANK .., 

BLANK 

BLANK ,u 

IU 

PANEL 5 

230/69 kV XFMR T1 

PANEL 6 

FUTURE BT2 & HT2 

06-20 SM\/ Pll( C□ N F□ RMING TD CONSTRUCTION RECORDS 

BLACK HILTS ENERGY _.. 

WEST RAPID CITY SUBSTATION 

PANEL ARRANGEMENT 

PANELS 1 THROUGH 6 

t-::
1

::
o-
-:;:
19

::-"1t-;;;;;
sM

::
\l

::-'1-:-::
o
:-1-::;;;;

P
;;;
DK

::;;:;:t-
F□_R _c_□ N_s _rR_u_cr_m_N

--:=-==-:-:=
===::'."'.'------;.,,l!;!;=,,,..:S:::M�'w--D::A�T•:.....:;11c..-.!:18�-I •we ND. 

WR C-E-2 Q QADATE D•::N ND. •••;�vrn REVISl□N DESCRIPTION PDK DATE 11-18 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

PANEL 7 

FUTURE 230/69 kV XFMR T2 

NBOl 

BLANK 

BLANK 

••••••ii i iU• •••••ii i i�f• •••••ii ii 
'·'·'·'·'·"·'·'·'·' � •.•.•.•.•.•.•.•.•.• 

BA BB BC 

--- 8 

El!lll2i • CA □ �
El Iii

11111IjjjiU111111jjjiU111111 j j j j 

'·'·'·'·'·"·'·'·'·' � •.•.•.•.•-•.•.•-•.• 
DA DB DC 

GA 
----

.., 

�:::::: IWij+:::: :::@+:::: ::iWij� ..
HA 

�iii iii iii iUi iii iii ii iUi iii iii iii 
�� •.•.•.•.•-•.•.•-•.• 

IA 1B IC 

BLANK w 

BLANK '" 

BLANK 4U 

PANEL 8 

69 kV LINES CT4 & LNG69 

N901 

BLANK 4U 

BLANK 

.. 

::·1□*1111 
•

4U 

• 

.. 

•
At

0

i 1�1 •Bt
0

i 1�1 
2U 

ITlil! l\l2Ill 

::·1□ *llli 
•

4U 

• 

li=,-:=.J 
., 

HA ----

BLANK ., 

BLANK ., 

BLANK .. 

BLANK eu 

MA w 

PANEL 9 

69 kV LINES 8F1 & BF2 

filQQ8J 

GA 

NlOOl 

BLANK 

BLANK 

-"='1!!11 Miil - 1- _,.,al

AA ----

• • 
I I .,, 

�:ii i I :@fr: I: Iii $l +::::III::::� 
BA BB 

,
c• 

l.i -�I 
DA

BC 

�
CB 

�DB 

-"='1!!11 Mill - 1- _,,,,al

EA ----

• • 
Nl I .,, I ., 

¥4@#ihil ::::: I:::+::::: ::j:::+ 
FA FB FC 

BLANK 

• • 

BLANK 

BLANK 

BLANK 

PANEL 10 

69 kV BUS 2 

.., 

"' 

"' 

.., 

'" 

"' 

,u 

"' 

"' 

,u 

"' 

,u 

PANEL 11 

FUTURE 69 kV LINES 

PANEL 12 

SPARE 

06-20 SM\/ PDK CONFORMING TO CONSTRUCTION RECORDS 

BLACK HILTS ENERGY _.. 

WEST RAPID CITY SUBSTATION 

PANEL ARRANGEMENT 

PANELS 7 THROUGH 12 

t-::
1

-:-

o-
'.;'."

19
;:::-t-;;;

s
::::

M11
:::--t:-:

o
::-1r.;;;;

P

;;;
DK
=t-

r□_R _c□_N_sr_Ru_c_n_
□

N
---:::::--::-:=---:===

=:-:---------il-,.,l!b=-s:::M::,:'w:..,__D::A::.:r•:......!!11...:-1�8--I """ N□. WR C-E-2 
Q Q 

8 
DATE D•::" ND. 

APP
;�

vrn 
REVISI□N DESCRIPTION PDK DATE 11-18 
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1 1 /8"(1YP 

5/8"9l HOLES 
FOR LIFTING EYES 

I 
I 
I 
I 

.)� 

! I
_/I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9 o" 

� 

0 

- -

TOP VIEW 

(OPEN TOP) 

-

B -
30" 

I .
'

•••••.•••••••••••••.•••• •I• 

I 

I 

I
I 

I 

I 

I
I 

I 

I
I 

I 

I 
I . 
I 

�B 

REAR VIEW 

I 
I 
I 
I 
I 
I 

01
I

l 
1 5" 

J 
I 
I 
I 

. I 
I 

0 I 
I 
I 
I 
I 

I 

(ON 

23 3/4" 
3 3/ 4"(1YP.) 

1"(TYP.) 
4" 

1, I I 
0- I I 

I' I I 
I I I 
I I I 

(2) 3/ 4"9l HOLES
I I I 

I I 
I I 

- I Lo ct 29 15/16"
7 I I

4 HOLES 
DRILLED &,TAPPED 

FOR 3/8" BOLTS 

3" -

I I 
I I 
I I 
I I 
I I 
I I I I I -0 

1' I I 

BASE LAYOUT 

(WITH 6 X 8.2# CHANNEL) 

I I 

4" 

,_ ____ 24"------11 
i---i--3 7/8" 

�---+--------�---------� 

,---- "@--------- j -7
A A 

1 "x 2" CUTOUT_/

(BOTH SIDES) 
3"x3" COVER PLATE 

FINISHED SIDES ONLY) 

(6) 3/8" X 1" SLOT --..___
USED TO MOUNT "- 1 

PANELS TOGETHER Ni-
(BOTH SIDES) 

I 
0-

1"(1YP.) I,_ 
BASE CHANNEL (SEE 

BASE LAYOUT DETAIL) SIDE VIEW 

I 

-0+---�
I 

45" 

1 " 
I-- ,_ (1YP.) 

l-
I 

I L 2"

88" 90" 

I P�L I P�L I P�L I P� L I P�L I F�T IF�T I P�L I P�L I p1�L I F1U{ r�U
2

T 

J
(8 PANEL FRONT SIDE 

TERM. BLOCK MOUNTING ANGLE(1YP.) 
CABLE TIE 

NOTES: 

1) ALL DIMENSIONS ARE IN INCHES.

GND BUS 

2 1/2" ---j 

B-72 UNISTRUT 79"
ON 2"x1" ANGLE

(1YP.) 

0 

0 

0 

GND BUS 

0 

i---t---5 7 /16" 
i----�+-- 8 1 / 4" 

'-----15 7 /16" 

SECTION A-A 

OPEN BOTTOM 

FIXED PANEL 

1 1/2"(1YP.)
7 LEFT SIDE 

I I t J_J 
4"(1YP.) 

RIGHT SIDE 

DETAIL "C" 

2) CUBICLE MATERIAL AS LISTED BELOW:
A) FIXED PANEL 11 GA.(.120 THICK) CRS SHEET.
B) SUB PANEL 12 GA.(.105 THICK) HRS SHEET.
C) SIDE SHEETS 11 GA.(.120 THICK) CRS SHEET.
D) STIFFENERS 1 / 4x1 FLAT BAR.
E) BASE CHANNEL 6x8.2#
F) GRD BUS 1 / 4x 1 1 /2 COPPER BAR DRILLED

AND TAPPED WITH 24 #10-32 HOLES. 
G) FRAMING ANGLE 1 3/4x1 3/4x1/4

3) START TERMINAL BOARDS AT LEAST
2 INCHES FROM TOP OF SUB-PANEL.

4) WELD ALL JOINTS UNLESS OTHERWISE STATED.
5) POWDER COAT WITH ANSI 61 EXTERIOR;

AND WITH ANSI 61 INTERIOR.
6) DRILL AND TAP RACK MOUNTING HOLES FOR

#12-24 SCREWS.
7) DO NOT MOUNT TERMINAL BLOCKS ON THE

SAME HORIZONTAL PLANE AS THE PULL OUT
SHELF.

1 /2" 

-----29 1 /2" ____ _, 

-�-I- 4 9/16"
DRILL 5/32 & TAP 10-32 

¢ 1 / 2 
II 

,!L....:;O�•-· 
_

.
_

.
_

. 
_ 
•• 

_
. 
_

. ·
_

·
..:...

· .:....;· · ..... • ..:...· ·
:....:.

·
..:...

· :....:.· ·
....:.

· ..:...· ·
:....:.

•
__::

0
:.....::::..

0 

_,. I 13/16" (1YP.) -I 2 3/16" (1YP.) 

3/16" X 1 1 /2" X 1 1 /2" ANGLE 
WELDED TO SIDE SHEET 

( 1 /8" X 1" FLAT BAR) GROUND BAR 

' ' 

3 1/2"�-----i FOR MOUNTING 1 / 4" X 1 1 /2" 
GROUND BUS. 

30" 
r 

3"

CABLE TIES 
SEE DETAIL "c" 

I 
5" 
t 

REQUIRED) 

0 [fl 0 ' : : ' 
t I 

0 

0 

I 
1 8" 

(1YP.) 

0 

SUBPANEL

17 1/2" X 79" 

TERMINAL BLOCKS 
(REF. WIRE DIAGRAMS) 

5/16"-18x1 
HEX HEAD BOLTS 

1 6" 
(1YP.) 

5" 

........................
:.
:.
:.
:.
:.
:.
:.
:.
:................. . 

9 o" .. . .. . .......
:.
:.
:.
:.
:.
:.
:.
:.......................

L 

. . . I. . . I. . I. . . I. . I. . . I. . I. . . I. . . I. . I . 
: I . 
: I. 
: I. I: . 

I: . I. . I . 
: I . 
: I. . I. . I . . . I. . . I. . I. . . I. . I. . . I. . I. . . I. . . I. . 

I . 
: I . 
: I. 
: I. I: . I: . I. . I . 

NOTE: OPENING IS : I DESIGNED 
. 

TO FI T A : I. FULL 48RU . I . 
CUSTOMIZED TO . I . . 

YOUR EQUIPMEN T
. I. . 

NEEDS . I. . 
I5/8", 5/8", 1 /2" . . . I

UNIVERSAL HOLE . . I. 
PA TTERN . . I. . I . 

I 
2RU I 

I 
I 

3RU I I' 

t 

8 1 / 4" 3" J 

SECTION B-B 

19 1 8" I 

FRONT VIEW 

BLACK HILLS ENERGY ifil1i 

\JEST RAPID CITY SUBS TA TI□N 

PANEL FABRICATION 
06-20 SlotW 2 POK CONFORMING TO CONSTRUCTION RECORDS D E TA I Ls 

4/16/19 MT/EP2 1 MT/EP2 FIXED GROUND BIR IN REAR 11EW. SWAPPED TO BHE BORDER. D"-"BYWN MT/EP2 ��---;;.;;--r.�;;;;;;;;;;;t------"-="----����==�---����:��___.!!4

4

1
1�
5
s

1
1�

1

1

9
9__j DWG NO. w R c-E-2 0 0 C DATE 0'1:,"" NO. "'W"° REVISION DESCRIPTION APP:w"□ MT /EP2 =•< 
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ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

0 

0 

CA 
IN102I 

EA 

FA 

GA 

JA 

NA 

XA 

--

p 

p 

,-

0 

p 

p 

0 

,., 

0 

0 

p 

p 

0 

� 
0 

p 

p 

p 

p 

p 

p 

� 

p 

p I 

0 

p 

p 

p 

p 

� 

--

30"

PLAN VIEW 

30"

I NlOl I 

BLANK 

--

0 

0 

BLANK BA [AcP MODEM]-

PP #I <PATCH PANEL> 

BLANK 

PP #2 (PATCH PANEL) 

BLANK 

MUX 

MUX EXP #I 

MUX EXP #2 

BLANK 

CISCO GRID ROUTER
<SUPPLIED BY BHD

BLANK 

BLANK 

BLANK 

BLANK 

BLANK 

§§§§§§ 

--

FRONT VIEW 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

II o 

--

0 

0 

0 

0 

0 

0 

El 

0 

' 

! 
' 
(Y) 

t 
3U 

� 
!U

I 

6U I 

!U
I 

I 

6U 

I 

I 

!U

I 

4U I 

3U I • 

I CJ', 

3U 

I 
!U

I 

2U 

!U

!U
I 

I 

3U 

I 

I 

,u 

I 

I 

3U 

I 
3U 

I 

!U ! 
(Y) 

t 

MOUNTED ON TOP OF 
PATCH PANEL BEHIND
FRONT □F PANEL 

ITEM 

NIA 
08 
10 
10 
10 
11 

II 

11 

DI 
DI 
DI 

DI 
DI

DI 
DI 

DI 
DI 
DI

DI 
DI 
DI 
DI 
DI

DI

DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 

06 
05 

7100 
72 

NIA 

No, 
NIOI 
NI02 
Nl03 
NI04 
NI05 
NI06 
NI07 

B I L L 0 r M A T E R I A L 

LOCA TION FUNCTION DESCRI p T I O N 

- - 90" X 30" X 24' FREESTANDING PANEL 
BA ACP MODEM SERIES 2.0 S'wITCH � ROUTER 

CA pp #I FIBER OPTIC PATCH PANEL 'wITH (6) 10• SPLICE TRAYS 
6 P□SITl□N SC DUPLEX ADAPTER PLATES 
12F SCDIUPC SM 3M Plgtoll Ass, 'wl2 SC SM Duplex 3-Pocks 

DA pp #2 FIBER OPTIC PATCH PANEL 'wITH (6) 10• SPLICE TRAYS 
6 P□SITl□N SC DUPLEX ADAPTER PLATES 
12F SCDIUPC SM 3M Plgtoll Ass. 'wl2 SC SM Duplex 3-Pocks 
JUNGLEMUX S□NET MULTIPLEXOR 
P□'wER CONVERTER 130V
P□'wER UNIT PADDLE BOARD
CS SERVICE UNIT CEl'w LEGACY IMAGE> 
SERVICE UNITIIPSUICSSU PADDLE BOARD 
BLANK PANEL 
□C-48 JMUX UNIT, 1310NM, IR-I, 13DB, SMF, LC
CABLE ASSY, X□VER, GREY, CAT-6, RJ-45, SHIELDED, 7' 
28VT JMUX TD JJIF CABLE <LEFT SIDEl 
28VT JMUX TD JJIF CABLE (RIGHT SIDD 
CDAX UNIT 
CDAX PADDLEB□ARD 
ETHER-1000 UNIT C2,Dl 

EA MUX ETHER-I000 PADDLEB□ARD-2 SLOT MAIN BOARD 
ETHER-1000 PADDLEB□ARD-QUAD SFP MODULE 
ETHER-100 PADDLEB□ARD-QUAD RJ-45 MODULE 
CB'wlSPE CABLE (36IN)(FLAT RIBBON, 'w!TH □C-48) 
DUAL PORT FXS UNIT 
DUAL PORT FXS UNIT PADDLEB□ARD 
DATA UNIT-L.S. RS-232 <=<38.4K) 
DATA UNIT PADDLEB□ARD (TERMINAL BLOCK) 
DATA-NX64F UNIT C64-768Kl 
DATA-NX64F UNIT FIBER PB (C37,94MMF) 
TPIM-JMUX, TNIU AND TNIUE FULL MANUAL CCDl 
VTIDSO RIBBON CABLE KIT 
COMPUTER CABLE KIT 
VISTANET NET'w□RK INTERFACE (VND TRU LICENSE, ND CD 
SYSTEM 'wIRE $TEST LABOUR-BASIC 4HRSIN□DE 
ORDER ENGINEERING-FACTORY 

FA,GA MUX-EXP #1, #2 JMUX CHANNEL SHELF (3RU) 
NA SHELF RACK MOUNT, SLIDING SHELF 
XA RECPTI RACK MOUNT, FRONT ACCESS, 6-□UTLET P□'wER STRIP 
- TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK 
- CB 2 POLE, 1251250 VDC MAX, MOLDED CASE CIRCUIT BREAKER, 15A 

BUS GND 1" X 27" X 1/4" COPPER GROUND BAR 
u AS NEEDED

NAMEPLATE ENGRAVING SCHEDULE 

S IZE TEXT LINE No, 1 TEXT LINE No, 2 TEXT LINE No, 3 HEIGHT HEIGHT HEIGH 
2" X 9• 3/4' PANEL I 3/8' FIBER 3/8' PANEL 

l" x21/2' 5/16' pp #I 3/16' PATCH 3/16' PANEL II 
1' x21/2' 5/16' pp #2 3/16' PATCH 3/16' PANEL #2 
1' x21/2' 5/16' HUX 3/16' COMMON 3/16' SHELF 
1' x21/2' 5/16' HUX-EXP #I 3/16' EXPANSION 3/16' SHELF #1 
l' x21/2" 5/16' �X-fXP #2 3/16' EXPANSION 3/16' SHELF #2 
l' x21/2" 5/16' GRID ROUTER 3/16' 

NOTES: 

I. THE PANEL COLOR S HALL BE ANSI 61 GRAY.

2. THE NAMEPLATES S HALL BE MADE OF LAMINATED PHENOLIC ENGRAVING STOCK AND
S HALL UTILIZE LETTERING THAT IS S TANDARD ROMAN DR S ANS S ERIF PRINT S TYLES ,
UNLESS NOTED □THERVISE. 

3. ALL NAMEPLATES S HALL BE BLACK VITH \,/HITE CORE AND UTILIZE 3/16' LETTERING,
UNLESS NOTED □THER\JISE. 

4. EACH NAMEPLATE S HALL BE AFFIXED TD THE PANEL AT THE L□CA TI□NS S H□VN ON
THE PANEL LAYOUT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL. 

5, MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK OF THE PANEL NEAR THE 
TOP OF THE PANEL 

QTY. 
2 
I 
I 
I 
I 
I 
I 

PART NO. 

ACP-900 
FTS-105-STM 

Cl0823 
C12231 

FTS-105-STM 
Cl0823 
Cl2231 

B8643D-Dl 
B86431-D3 
86431-90 

B86434-11 
86434-92 
B86427-Dl 

B86419-0l/AA 
135-864I9-Dl
035-86430-65
035-86430-66

B86486-Dl 
86486-91 

B86498-02 
86498-94 
86498-95 
86418-61 

035-86430-95
B86445-32 
B86445-92 
B86448-03 
86447-90 

B86464-02 
86464-98 
86451-03 
86430-52 
86430-53 
86456-01 

86400-STAI 
DE 

B86430-04 
RMTS06B 

RS-06I5-F 
EB25B12 

FAZ-Cl512-NA-DC 
-

06-20 SM\/ PDK CONFORMING TO CONSTRUCTION RECORDS 

MANUFACTURER 

MULTI-LINK 
CENTURY 
CENTURY 
CENTURY 
CENTURY 
CENTURY 
CENTURY 

GE LENTRONICS 
GE LENTRONICS 
GE LENTR□NICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTR□NICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTR□NICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTR□NICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTRONICS 
GE LENTR□NICS 
BLACK BOX 

TRIPPLITE 
GE 

EATON 
-

QTY. 

1 
1 
I 

12 
4 

I 

12 
4 

I 

6 
6 
1 
1 
13 
2 
1 
1 
1 
4 

2 
1 
1 
1 
1 
2 
3 

3 

2 
2 
16 
16 
I 

2 
I 

I 

I 

I 

2 
I 

I 

•• 

4 

I 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
PANEL LAYOUT 

FIBER (PANEL 1) 

r-;:I

::
o-
-:;

1
:;:
9 :"'t-;;;;s

:;;

Mll
:;;:;-i:'

::o
:-1

:;;;;P
;;;

DK�;r-F-□R_co_ N_sr_ R_uc_T_1□_N
--:

:=:--:::=:-:--=====-:-------""1-,•
,,/
•:

g,
v",."=..:S::.M:.:V�--=•:::AT

::
E_::11_-1
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B�--l """ N□. WR C-[-2 
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1
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BA ACP MODEM

CA FIBER PATCH PANEL #1

LNG SRC � 

� �� �� �� 

-

�� 

EA-P12-1 I 

�� �� �� �� 

-

-

El EA-P12-2 2 20 .. BD 92 -� 

� 

� �� �� �� �� 

-

�� 

EA-P14-1 ' 

�� �� �� 

-

-

B EA-P14-2 • 22 B2 .. 
-

�� 
12 

�� 
24 

�� �� B �� �� �� 
.. 

�� 
.. 

�� 

DA FIBER PATCH PANEL #2

LNG69 BF2 

�� �� 
20 

�� �� El �� 
.. 

�� �� 
BD 

�� 
92 

�� 

�� �� 
" 

�� �� B �� �� �� 
.. 

�� 
.. 

�� 

�� 
12 

�� 
24 

�� �� B �� �� �� 
.. 

�� 
.. 

�� 

EA B86430-01 COMMON SHELF

PORT-S CPAIR !Xl VT-4,16 PORT s R Q 

VRC MODE SD
- BD

L CH 7 11li SRC JIF PORT I 

2. CH 8
605--XIIX-IIXXX 

( PAIR IX ) 
PORT 2 L R 

130V DC 'll -LNG69 PR 
PORT IX 

PIIR ETHER-1000 CARD XX BLANK BLANK BLANK BLANK 211 vr rx CDAX I CDAX 

( 1 2 3 4 5 6 7 8 9 10 11 

FA B86430-04 EXPANSION SHELF #1

Pll1T P CPAIR IX) VT-22 P□RT Q CPAIR !Xl VT-21 P□RT R CPAIR 2X) VT-18 Pll1T S CPAIR 2XJ VT-17 

LANGE S□UTH RAPID SPARE CT4 
CH 2 CH I CH 2 CH I CH 2 CH I CH 2 CH I 

TX ADD 96 TX ADDi 94 TX ADD1 92 TX ADDI 90 TX AD1li 92 TK ADD1 90 TX ADD 96 TX ADD1 94 
RX ADD 95 RX All• 93 RX AID 91 RX ADD 89 RX ADD1 91 RX ADD 89 RX ADD 95 RX ADD1 93 

CHY CH X CH Y CH X CHY CH X 
130V DC 87L-!_NG B7L-L.N; B7L-SRC 87L-SRC SPARE SPARE B7L-1:T4 B7L-CT4 

PIIR NX64F NX64F NX64F NX64T NX64F NX64F NX64F NX64F 

( 1 2 3 4 5 6 7 8 9 10 11 

GA B86430-04 EXPANSION SHELF #2 

C, PORT P CPAIR 2X) VT-20 PORT Q CPAIR 2XJ VT-19 P□RT R CPA!R 2X) VT-18 Pll1T S CPA!R 2XJ VT-17 

� BEN FRENCH BEN FRENCH BEN FRENCH BEN FRENCH 
«: CH 2 CH I CH 2 CH I CH 2 CH I CH 2 CH I 

TX ADD 96 TX ADD, 94 TX ADD1 92 TX ADD 90 TX ADD1 96 TX ADD 94 TX ADD 92 TX ADD1 90 

RX ADD 95 RX ADD1 93 RX ADD, 91 RX AID 89 RX ADD, 95 RX ADD 93 RX AID 91 RX ADD, 89 
u 

CH X CHY CH I CH 2 CH X CHY CH I CH 2 
130V DC B7L-Brt PR 87L-Brt PR 87L-BFI BU 87L -BFI BU 87L-BF2 PR 87L-BF2 PR 87L-BF2 BU 87L -BF2 BU 

� PIIR NX64F NX64F NX64F NX64F NX64F NX64F NX64F NX64F 

( 1 2 3 4 5 6 7 8 9 10 11 

u 

� J A CISCO GRID ROUTER

"' 
"' 

� 
0.. 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

BF! 

�� 
"' 

�� �� 

�� 
1IB 

�� �� 

�� 
• 

�� �� 

CT4 

�� 
"' 

�� �� 

�� 
1IB 

�� �� 

�� 
• 

�� �� 

p T R RING 10 T R 
BD IR-1310 NODE 6 IR-1310 

r SYNC MODE ' 
' NORMAL 

L R 
□C-48 □C-48 130V DC 

JMUX cssu JMUX PIIR 

12 13 14 15 ) 

130V DC 

PIIR 

12 13 14 15 ) 

PORT s R g p 

lllOE BD BD BD BO 
™" SRC JIF Pll1T I 

( PAIR 2X) 

L R 

PORT 2X 130V DC 
CDAX CIAX PIIR 

12 13 14 15 ) 

06-20 SM\/ 

10-19 SHI/ 

DATE DRA\JN 
BY 

Qi 

1 

2 

3 

4 

5

' 
7

• 
9 

10 

11 

12 

13 

14 

15 

16 

17

,. 
19 

20 

21 

22 

23 

24 

Qi 

1 -
2 -
3 -
5 -

...!... 
7 

---.---
9 

w-
11 -
12 -

� 
14 -

� 
18 -
17 -
18 -
19 -

� 
21 -
22 -
23 

24 

1 

0 

1 

2 

3

• 
5

• 
7

• 
9 

10 

11 

12 

13 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1 

1 16 

.NF' PORTS 
2 17 

3 

4 

2 

21 

18 

OC-48 SLOTS 

3 4 5 • 7 

22 4 

19 20 

OC-48 CROSS-CONNECT TABLE 
PORT-X CBW-A CBW-B cew-c CBW-D CBW-E 

disabled dlsabled dleabled d1oobhtd disabled 

1,1,4 

1,1,16 

1,1,17 

1,1,18 

1,1,19 

1,1,20 

1,1,21 

1,1,22 

CBW-F 

CBW-6 

7,1 

7,2 

7,3 

8,1 

B,2 

B,3 

COAX CROSS CONNECT TABLE (PAIR 1Xl 
PORTS PORT R PORT Q PORT P 

SHARE DROP (SD) - BULK DROP (BD) BUU< DROP (BD) 

SLOT 1, CH I 

SLDT 4, CH 7 

SL.OT 4, CH B 

SLOT e, CVT 121) SL.OT 3, CVT #W 

COAX CROSS CONNECT TABLE {PAIR 2X) 
PORTS PORT R PORT Q PORT P 

BULK DROP (BO) BULK ORDP (BO) BUlK DROP (BD) BULK DROP (8D) 

SLD'T 1, CVT lt17> SLDT e, (VT lt18) SLDT 3, CVT 1151) SLOT 4, <VT 120> 

PDK C□NF□RMING T□ C□NSTRUCTI□N REC□RDS 

PDK r□R CONSTRUCTION 

ND. 
APPR□VED 

REVISIDN DESCRIPTION BY 

DRA\iN 
SMIY BY 

APPROVED 
PDKBY 

BLACK Hll,LS ENERGY ... 

WEST 

DATE 

DATE 

RAPID CITY SUBSTATION 

PANEL DETAILS 
FIBER (PANEL 1) 

11-18

11-18

DWGNO. 

WRC-E-201 A /f'\ 
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ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531

0 

0 

AA 

IN202I 

EA 
IN203I 

CA 

FA 

IN205I 

KA 

NA 

30"

PLAN VIEW 

30"

N201 

BLANK !U
0 0 

"li:ii•---- !U

0 0 
0 

BLANK !U
0 0 
0. • 0 

MULTI-LINK !U• 100 om • 
0 0 

BLANK !U

• • 
MULTI-LINK 

100 001 
!U

0 
BLANK !U

0 0 

FUTURE !U

0 0 
BLANK !U

0 0 

FUTURE !U

0 0 
0 0 

BLANK !U
0 

--
0 

JU 

0 

l�l:ml�'-ILi.l
0 0 

BLANK !U

0 GA GE 0 

- - - -

- c:::::::::J - c:::::::::J 0 

--=- @, � •-=■ @, � 6U 
·- 4)@) � ·- @@)� 
·-

EJ
@

g) � 
·-

EJ
@

g) �
0 ·- ·-

·- ·-

·- � ·- � ·- ·-

0 

IN206I IN207i 
0 

0 HA 0 

- - ,----7 
- c:::::::::J I FUTURE- I 0 

•-=■ @, � I PROVIDE I GU 
·- @®� CUTOUT� 
·-

@� I I 0 ·- COVERPLATE ·- s fil ... ·-

� ·-

L ____ _J 
0 

IN208I 
0 

0 0 

,----7 ,----7 
I FUTURE - I I FUTURE - I 0 

I PROVIDE I I PROVIDE I 6U CUTOUT� CUTOUT� 
I COVERPLATE I I COVERPLATE I O 

L ____ _J L ____ _J 
0 0 

0 

JU 

0 

0 0 

BLANK ,u 

0 0 

0 

BLANK JU 

0 

0 

BLANK JU 

0 

§§§§§§ !U

FRONT VIEW 

0 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 • 

(Y) 9 

10 

No, 
N201 
N202 
N203 
N204 

N205 
N206 
N207 
N208 

• 

CJ', 

(Y) 

B I L L 0 r M A T E R I A L 

LOC ATION FUNCTION DESCRIPT I O N

- - 90' x 30' x 24' FREESTANDING PANEL 
AA CLOCK SATELLITE-SYNCHRONIZED CLOCK 

BA,CA ETH S\I #1,#2 ETHERNET S\IITCH 
FA RTU REAL TIME AUTOMATION CONTROLLER <RTAC> 

GA,GB,HA Rl□-1,2,3 PROGRAMMABLE AUTOMATION CONTROLLER 
KA SHELF RACK MOUNT, SLIDING SHELF 
NA RECPT2 RACK MOUNT, FRONT ACCESS, 6-0UTLET PO\IER STRIP 
- TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK 
- CB 2 POLE, 125/250 VDC MAX, MOLDED CASE CIRCUIT BREAKER, 15A 

BUS GND 1' x 27' x 1/4' COPPER GROUND BAR 

S IZE 
2" X 9• 

1' x21/2' 

1' x21/2" 

l' x21/2" 

1' x21/2' 

1' x21/2' 

l'x21/2' 
1' x21/2' 

n AS NEEDED 

NAMEPLATE ENGRAVING SCHEDULE 

TEXT LINE No, 1 TEXT LINE No, 2 TEXT LINE No. 3 QTY, HEIGHT HEIGH HEIGH 
3/4' PANEL 2 3/8" COK-IUNICATI� 3/8' PANEL <COHM> 2 
5/16' CLOCK 3/16' SATELLITE 3/16' CLOCK 1 

5/16' ETH SI/ #1 3/16' ETHERNET 3/16' SI/ITCH #1 1 

5/16' ETH S\rl #2 3/16' ETHERNET 3/16' SWITCI, 12 1 

5/16' RTU 3/16' RTAC 3/16' SEL-3555 I 

5/16' RI□-1 3/16' ALARM 3/16' PR□CESS□R ltl I 

5/16' RI□-2 3/16' ALARH 3/16' PROCESSOR #2 I 

5/16' RI□-3 3/16' ALARH 3/16' PROCESSOR #3 I 

NOTES: 

L THE PANEL COLOR SHALL BE ANSI 61 GRAY, 

2. THE NAMEPLATES SHALL BE MADE OF LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD ROMAN DR SANS SERIF PRINT STYLES,
UNLESS NOTED OTHER\IISE, 

3, ALL NAMEPLATES SHALL BE BLACK \IITH \IHITE CORE AND UTILIZE 3/16' LETTERING, 
UNLESS NOTED OTHER\IISE, 

4, EACH NAMEPLATE SHALL BE AFFIXED TD THE PANEL AT THE L□CA TIO NS SHO\IN ON 
THE PANEL LAYOUT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL 

5, MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK OF THE PANEL NEAR THE 
TOP OF THE PANEL 

PART NO. 

2407#0101 
ML3001EHHXXAAAAAAAGX 

3555#GHHJ 
241101A3A3A3A3A0140 KEY,0299 

RMTS06E 
RS-0615-F 

EE25B12 
F AZ-Cl5/2-NA-DC 

-

06-20 SM\/ PDK CONFORMING TD CONSTRUCTION RECORDS 

MANUFACTURER 

SEL 
GE 
SEL 
SEL 

BLACK BOX 
TRIPPLITE 

GE 
EATON 

-

QTY. 

I 

I 

2 

I 

3 
I 

I 

.. 

10 

I 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
PANEL LAYOUT 

COMM (PANEL 2) 

i--::
1

::
o-

-:;:

1 9
-;:--ir-;;;;;

sM
;:;
11

::""1-:-::
o
:'"1:;;;;

P
;;;

DK
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DATE ""&v"" ND, •••i�vrn 
REVISIDN DESCRIPTION •••rrvED PDK DATE 11-18 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

0 

0 

30"

0 

PLAN VIEW 

30"

�==:_:::_:=--==:;--- ----�--�-
I N301 I 

0 

BLANK ◄U

0 0 

0 

BLANK 3U 

0 

0 

BLANK 3U 

p 0 

IN302I I c:=i I 
. . . 

3U 

IN306I 

IN311I 

IN316I 

p 
- AA

•--� o 

- -

N303 11 N304 I N305 

: ii�a��:1::��:rw���:�: 3U 

BA BB BC 

0 ------- Zrfflg:- & 

. □@)
= 

::__ 
◄ ► - --CA • l!!r":!:' 
El 1!1-• -

0. 
·-· -
·-· -- --

• 

-
·- 0 

•• 
•• o

N308 II N309 I N310 

◄U 

� iEflBmlBBffif i 1111 i i,lBffif tllfflBBBffi� 
0 

., • ci:lOCOOOOC(I l'X:(®1jOC(I �00000 0 

au 

DA DB DC 

0 -=-- .... =•=- 8

. □@)"" -
◄ ► =-�

EA • r-r--
-· -- If 

El Iii:::-
0

. 

•-• -·-· -- --

.. 
GA 

• 

BLANK 

p 
BLANK 

p 

BLANK 

BLANK 

• 

.. 

FRONT VIEW 

!! 0 
·-

•• ◄U 

- • 0 

3U 

• 

0 

3U 

0 

0 

3U 

0 

0 

3U 

0 

0 

3U 

0 

t 

BILL □F MATERIAL 

ITEM ND. L□CATI□N FUNCTION DESCRIPTION PART ND, MANUFACTURER QTY 

01 --- --- go•x3o•x24• FREESTANDING PANEL --- --- I 

02 AA 87L-LNG LINE CURRENT DIFFERENTIAL SYSTEM 0311LIHCC3254X4XX KEY•0098 SEL I 

03 BA,BB,BC TS!, TS2, TS3 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES 
',/ITH 3 10-P□LE TEST S',,IITCHES 

(FMS-IOFF, FMS-IOFF, FMS-IOAll 
AND CLEAR COVER 

04 CA 21L-LNG PROTECTION, AUTOMATION AND CONTROL SYSTEM 04214415XCOX4H3B4XXXX KEY,6136 SEL I 

05 DA,DB,DC TS4, TS5, TS6 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES I 

',/ITH 3 10-P□LE TEST S',,IITCHES 
(FMS-IOFF, FMS-IOFF, FMS-IOAll 

AND CLEAR COVER 

06 EA 21L-SRC PROTECTION, AUTOMATION AND CONTROL SYSTEM 04214415XCOX4H3B4XXXX KEY,6136 SEL I 

07 FA,FB,FC TS7,TSB,TS9 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES 1 
',/ITH 3 10-P□LE TEST S',,IITCHES 

(FMS-lOFF, FMS-IOFF, FMS-IOAll 
AND CLEAR COVER 

08 GA 87L-SRC LINE CURRENT DIFFERENTIAL SYSTEM 0311LIHCC3254X4XX KEY,0098 SEL I 

09 HA,HB,HC TSIO,TSll, TSl2 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES I 

10 ---

11 ---

12 ---

13 ---

14 ---

15 BUS 

No. SIZE TEXT 
HEIGHT

N301 2
1 

X 9
1 3/4" 

N302 1
1 

X 2 1/2" 5/1 6' 
N303 1' x 5 3/4

1 1 /8' 
N304 1' x 5 3/4

1 
1/8' 

N305 1'' x53/4' 1 /8' 
N306 1

1 
X 2 1/2" 5/1 6' 

N307 1' X 2 1/2' 5/1 6' 
N308 1' x 5 3/4' 1 /8' 
N309 1' x 5 3/4' 1 /8' 
N31 0 1' X 5 3/4' 1 /8' 
N311 1' x 2 1/2' 5/1 6' 
N312 1' X 2 1/2' 5/1 6' 
N313 1' X 5 3/4' 1/8' 

N31 4 1' x 5 3/4' 1 /8' 
N31 5 1

1 
x 5 3/4' 1 /8' 

N31 6 1' X 2 1/2' 5/1 6' 
N31 7 1' x 5 3/4' 1 /8' 
N31 8 l'x5 3/4' 1 /8' 
N31 9 l'x5 3/4' 1 /8' 

',/ITH 3 10-P□LE TEST S',,IITCHES 
(FMS-lOFF, FMS-IOFF, FMS-IOAll 

AND CLEAR COVER 

CB 2-P□LE SCRE',,I TERMINAL, 15 AMP FAZ-Cl5/2-NA-DC EATON 4 

MAGNETIC CIRCUIT BREAKER

TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK EB25Bl2 GE "" 

STB 600 V, 30 AMP, 12-P□INT SHORTING BLOCK EB27B12S GE "" 

FU 250 V, 30 AMP, I-POLE CLASS H FUSE BLOCK HM25030-1SR BUSSMAN 2 

FU 250 V, 30 AMP, 3-POLE CLASS H FUSE BLOCK HM25030-3SR BUSSMAN 4 

GND 1 'X27'Xl/ 4' COPPER GROUND BAR --- --- 1 

"" AS NEEDED 

NAMEPLATE ENGRAVING SCHEDULE 

LINE No. 1 
PANEL 3 
87L-LNG 

21 L-LNG 
23467 

21 L-SRC 
23470 

87L-SRC 

TEXT LINE No. 2 TEXT 
HEIGHT HEIGHT
3/8' 230KV LINES 3/8' 
3/16' LANGE 3/16' 

SEE DETAIL A - \IRC-E-203A 
SEE DETAIL B - \IRC-E-203A 
SEE DETAIL C - \IRC-E-203A 

3/16' LANGE 3/16' 
3/16' BREAKER 3/16' 

SEE DETAIL D - \IRC-E-203A 
SEE DETAIL E - \IRC-E-203A 
SEE DETAIL F - \IRC-E-203A 

3/16' SOUTH RC 3/16' 
3/16' BREAKER 3/16' 

SEE DETAIL G - \IRC-E-203A 
SEE DETAIL H - \IRC-E-203A 
SEE DETAIL I - \IRC-E-203A 

3/16' SOUTH RC 3/16' 
SEE DETAIL J - \IRC-E-203A 
SEE DETAIL K - \IRC-E-203A 
SEE DETAIL L - \IRC-E-203A 

LINE No. 3 QTY. 
LNG � SRC 1 

PRIMARY RELAY 1 
1 
1 
1 

BACKUP RELAY 1 
CONTROL I 

1 
1 
1 

BACKUP RELAY 1 
CONTROL 1 

1 
1 
1 

PRIMARY RELAY 1 
1 
1 
1 

NOTES: 

1. THE PANEL COLOR SHALL BE ANSI 61 GRAY.

2. THE NAMEPLATES S HALL BE MADE OF LAMINATED PHENOLIC ENGRAVING S TOCK AND
SHALL UTILIZE LETTERING THAT IS S TANDARD ROMAN DR SANS SERIF PRINT STYLES,
UNLESS NOTED OTHER'w'ISE. 

3. ALL NAMEPLATES SHALL BE BLACK 'w'ITH 'w'HITE CORE AND UTILIZE 3/16' LETTERING,
UNLESS NOTED OTHER'w'ISE. 

4. EACH NAMEPLATE SHALL BE AFFIXED TD THE PANEL AT THE L□CATI□NS SHO'w'N ON
THE PANEL LA Y□UT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL 

5. MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK OF THE PANEL NEAR THE
TOP OF THE PANEL 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
PANEL LAYOUT 

230 kV LINES LNG & SRC (PANEL 3) 
06-20 SM\/ I PDK C□Nr□RMING TD CONSTRUCTION RECORDS 
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06-20 SHI/ PDK CONFORMING TD CONSTRUCTION RECORDS 

NOTES: 

1. THE NAMEPLATES SHALL BE MADE □F
LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD
ROMAN DR SANS SERIF PRINT STYLES, UNLESS
NOTED □THERl,/ISE,

2, ALL NAMEPLATES SHALL BE BLACK 1,/ITH 
1,/HITE CORE AND UTILIZE 3/16' LETTERING, 
UNLESS NOTED □THERl,/ISE. 

3, EACH NAMEPLATE SHALL BE AFFIXED TD THE 
PANEL AT THE LOCATIONS SHDl,/N □N THE 
PANEL LAY□UT AND THEIR CORRESPONDING 
NAME PL A TE LABELING DETAIL, 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
NAMEPLATE DETAILS 

230 kV LINES LNG & SRC (PANEL 3) 
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B I L L 0 F M A T E R I A L 

LOCATION FUNCTION D E S C R I P T I O N PART NO. MANUFACTURER QTY. 
- - 90� X 30' x 24' FREESTANDING PANEL 1 

AA 87BT1 HIGH IMPEDANCE DIFFERENTIAL RELAY 0587ZOX315H12XX KEY,7857 SEL 1 
BA, BB, BC TS!, TS2, TS3 RACK MOUNT TEST S',/ITCH ASSEMBLY ',/!TH 3 10-P□LE TEST 293RG-330CN STATES 2 
DA, DB, DC TS4, TS5, TS6 S',/ITCHES <FMS-IOFF, FMS-IOAI, FMS-IOAD AND CLEAR COVER 

SERIES 24 BUS DIFFERENTIAL CUTOUT SYITCH, 4-DECK, 
CA 87BT1C□ ',/ITH 125VDC AMBER <DFFJ LED � ENGRAVED NAMEPLATE• 24PA204NJ ELECTR□S\IITCH I 

TITLE - BUS DIFF P□S, !-□FF P□S, 2-□N
CB 86BTI SERIES 24 LOCKOUT RELAY 78PB!OD ELECTR□S\IITCH I 

EA 51HT1 PROTECTION, AUTOMATION AND CONTROL SYSTEM 04515415XCOX4H3B4XXXX KEY,6150 SEL 1 

FA, FB, FC TS7, TSB, TS9 RACK MOUNT TEST SYITCH ASSEMBLY 293RG-330HI STATES I 
',/ITH 3 10-P□LE TEST SYITCHES 
(FMS-10FF, FMS-IOFF, FMS-IOAD 

AND CLEAR COVER 
- TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK EB25B12 GE .. 

- STE 600 V, 30 AMP, 12-P□INT SHORTING BLOCK EB27B12S GE .. 

- CB 2-P□LE SCRE',/ TERMINAL, 15 AMP MAGNETIC CIRCUIT BREAKER FAZ-Cl5/2-NA-DC EAT□N 2 
- FU 250 V, 30 AMP, I -POLE CLASS H FUSE BLOCK HM25030-IRS BUSSMAN I 
- FU 250 V, 30 AMP, 3-P□LE CLASS H FUSE BLOCK HM25030-3SR BUSSMAN 1 

BUS GND !" X 27" X 14" COPPER GROUND BAR --- --- I 

•• AS NEEDED 

NAMEPLATE ENGRAVING SCHEDULE 
NOTES: 

SIZE TEXT LINE No, 1 HEIGHT
2' X 9' 3/4' PANEL 4 
I' x 3' 5/16' 87BT1 

1' x 5 3/4' 1/8' 
1' X 5 3/4' 1/8' 
1' x 5 3/4' 1/8' 

I' x 3' 5/16' 87BT!C□

I' x 3' 5/16' 86BTI 
J' X 5 3/4' 1/8' 
J' X 5 3/4' 1/8' 
1' X 5 3/4' 1/8' 
1' x 2 1/2' 5/16' SIHTI 
1' X 2 1/2' 5/16' 23464 
1' X 5 3/4• 1/8' 
r X 5 3/4• 1/8' 
1' X 5 3/4• 1/8' 

TEXT LINE No, 2 TEXT 
HEIGHT HEIGHT 
3/8' 230 kV BUS Tl 3/8' 
3/16' 230 kV BUS Tl 3/16' 

SEE DETAIL A - \IRC-E- 204A 
SEE DETAIL B - \IRC-E -204A 
SEE DETAIL C - \IRC-E- 204A 

3/16' 230 kV BUS T1 3/16' 
3/16' 230 kV BUS Tl 3/16' 

SEE DETAIL D - \IRC-E -204A 
SEE DETAIL E - \IRC-E -204A 
SEE DETAIL F - \/RC -E -204A 

3/16' XFMR Tl 3/16' 
3/16' BREAKER 3/16' 

SEE DETAIL H - \IRC-E- 204A 
SEE DETAIL I - \IRC-E -204A

SEE DETAIL J - \IRC-E- 204A 

LINE No, 3 QTY, 

Tl HS DC 1 
Dirr RELAY 1 

I 
1 
1 

mrr CUTOUT 1 
Dirr LOCKOUT I 

I 
1 
1 

HIGH SIDE DC RELA' I 
CONTROL I 

I 
I 
I 

I. THE PANEL COLOR SHALL BE ANSI 61 GRAY,

2, THE NAMEPLATES SHALL BE MADE □F LAMINATED PHENOLIC ENGRAVING STOCK AND

SHALL UTILIZE LETTERING THAT IS STANDARD ROMAN DR SANS SERIF PRINT STYLES, 

UNLESS NOTED OTHER\v!SE. 

3. ALL NAMEPLATES SHALL BE BLACK v/lTH v/HITE CORE AND UTILIZE 3/16' LETTERING,

UNLESS NOTED OTHER\v!SE,

4, EACH NAMEPLATE SHALL BE AFFIXED TD THE PANEL AT THE L□CA TI□NS SH□lvN □N

THE PANEL LAYOUT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL, 

5, MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK OF THE PANEL NEAR THE 

TOP □F THE PANEL

BLACK HILTS ENERGY _.. 

WEST RAPID CITY SUBSTATION 

PANEL LAYOUT 

230 kV BUS T1 & T1 HS OC 
06-20 SM\/ I PDK C□NF□RHING TD C□NSTRUCTIDN REC□RDS p AN EL 4 
10-19 SH\/ 0 PDK r□R C□NSTRUCTI□N 

SM" DATE 11-18 
t-::7:::";:-t-;;;;::;::-1":":=-�;:t-------=:::-=-==:-:::=-:----��w:..........::::.:......!;..� DWG NO, WR C-E-2 0 4
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DETAIL I 

N414 

1. THE NAMEPLATES SHALL BE MADE □F
LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD 
ROMAN DR SANS SERIF PRINT STYLES, UNLESS
NOTED □THER\./ISE. 

2. ALL NAMEPLATES SHALL BE BLACK \./ITH
\./HITE CORE AND UTILIZE 3/16' LETTERING, 
UNLESS NOTED □THER\./ISE. 

3. EACH NAMEPLATE SHALL BE AFFIXED TD THE
PANEL AT THE LOCATIONS SHD\./N □N THE 
PANEL LAYDUT AND THEIR CORRESPONDING 
NAMEPLATE LABELING DETAIL. 
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FRONT VIEW 

t 

ITEM LOCATION 

NIA ---

01 AA 
02 BA1BB1BC 

FA,FB,FC 

03 CA,CB,CC 
GA,GB,GC 

04 DA 
05 DB 
06 EA 
07 HA 
08 -

09 -

10 MA 

II 
-

12 -

13 -

14 -

15 -

BHE TD FURNISH ITEM 16 16 -

NIA BUS 

No, SIZE TEXT 
HEIGHT 

N50I 2' X 9' 3/4' 
N502 1' x21/2' 5/16' 
N503 1' X 5 3/4

1 
1/8' 

N504 1' X 5 3/4' 1/8' 

N505 1' X 5 3/4' 1/8' 
N506 1' X 5 3/4

1 1/8' 
N507 1' X 5 3/4' 1/8' 
N508 1' X 5 3/4

1 1/8' 
N509 1' x21/2' 5/16' 
NSID 1' X 5 3/4' 1/8' 

N511 1' x21/2' 5/16' 

N5I2 1' X 5 3/4' 1/8' 
N5I3 I' X 5 3/4' 1/8' 
N5I4 1' X 5 3/4' 1/8' 
N5I5 1' X 5 3/4' 1/8' 
N516 1' X 5 3/4' 1/8' 
N5I7 1' X 5 3/4' 1/8' 

B I L L 0 F M AT E R I A L 

FUNCTION DESCRIPTION PART NO. MANUFACTURER QTY 
--- 90'X30'X24' FREESTANDING PANEL --- --- I 

87Tl PR! TRANSFORMER PROTECTION RELAY 0487E3X411XXCOX4H624XXX KEY,8867 SEL I 
TS1,TS2,TS3 RACK MOUNT TEST S\o/ITCH ASSEMBLY 293RG-330DM STATES 2 
TS8,TS9,TSIO \o/ITH 3 LO-POLE TEST S\o/ITCHES 

<FMS-IOFF, FMS-lOFF, FMS-lOFF) 
AND CLEAR COVER 

TS4, TS5, TS6 RACK MOUNT TEST S\o/lTCH ASSEMBLY 293RG-330HI STATES 2 
TSU, TS12, TS13 \o/lTH 3 10-P□LE TEST S\o/ITCHES 

<FMS-!OFF, FMS-IOFF, FMS-IOAD 
AND CLEAR COVER 

MTR-Tl ADVANCED METERING SYSTEM 0735HX10944CGXCXXX16IOIXX KEYol730 SEL I 

TS7 LO-POLE TEST S\o/ITCH \o/lTH CLEAR COVER 2FMS-10El STATES I 
87Tl BU CURRENT DIFFERENTIAL AND OVERCURRENT RELAY 0387504XSHXX4Xl KEY,8023 SEL I 

SHELF RACK MOUNT, SLIDING SHELF RTHS06B BLACK BOX I 
43Pl PD\o/ER RELAY, 3 PDT, 125VDC, IOA B255XCXP-125VDC STRUTHERS-DUNN I 

SOCKET RELAY SOCKET 273<JO STRUTHERS-DUNN I 
RECPT7 RACK MOUNT, FRONT ACCESS, 6-0UTLET PO\o/ER STRIP RS-0615-F TRIPPLITE I 

CB 2 POLE, 1251250 VDC MAX, MOLDED CASE 
CIRCUIT BREAKER, I5A FAZ-C1512-NA-DC EATON 4 

TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK EB25B12 GE •• 
STB 600 V, 30 AMP, I2-P□INT SHORTING BLOCK EB27B12S GE •• 
FU 250 V, 30 AMP, I-POLE CLASS H FUSE BLOCK HM25030-ISR BUSSMAN 2 
FU 250 V, 30 AMP, 3-P□LE CLASS H FUSE BLOCK HM25030-3SR BUSSMAN 1 

XCVRl87Tl FIBER OPTIC FDR SEL-487E 28I4MO SEL 1 
GND 1 'X27'Xll 4' COPPER GROUND BAR --- --- I 

•• AS NEEDED

NAMEPLATE ENGRAVING SCHEDULE 

LINE No, I

PA NEL 5 
87Tl PR! 

MTR-Tl 

87Tl BU 

TEXT LINE No, 2 TEXT 
HEIGHT HEIGHT 

3/8' 230/6 9  kV 3/8' 
3/16' XFMR Tl 3/16' 

SEE DETAIL A - \IRC-E -205A 
SEE DETAIL B - \IRC-E -205A 
SEE DETAIL C - \IRC-E-205A 
SEE DETAIL D - \IRC-E -205A 
SEE DETAIL E - \IRC-E-205A 
SEE DETAIL F - \IRC-E -205A 

3/16' XFMR Tl 3/16' 
SEE DETAIL G - \IRC-E -205A 

3/16' XFMR Tl DIFF 3/16' 
SEE DETAIL H - \IRC-E -205A 
SEE DETAIL I - \IRC-E -205A 
SEE DETAIL J - \IRC-E-205A 
SEE DETAIL K - \IRC-E-205A 
SEE DETAIL L - \IRC-E-205A 
SEE DETAIL M - \IRC-E-205A 

LINE No, 3 QTY. 
XFMR Tl 2 

DIFF RELAY 1 
I 
1 
1 
1 
1 
1 

METER I 
1 

BACKUP RELAY 1 
I 
1 
1 
1 
1 
I 

NOTES: 

I. THE PANEL COLOR SHALL BE ANSI 61 GRAY.

2. THE NAMEPLATES SHALL BE MADE OF LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD ROMAN DR SANS SERIF PRINT STYLES,
UNLESS NOTED DTHER'w'ISE, 

3, ALL NAMEPLATES SHALL BE BLACK 'w'ITH 'w'HITE CORE AND UTILIZE 3/16' LETTERING, 
UNLESS NOTED DTHER'w'ISE, 

4. EACH NAMEPLATE SHALL BE AFFIXED TD THE PANEL AT THE LOCATIONS SHD'w'N ON
THE PANEL LAYOUT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL,

5, MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK OF THE PANEL NEAR THE 
TOP OF THE PANEL. 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

PANEL LAYOUT 
230/69 kV XFMR T1 {PANEL 5) 

06-20 SM\/ PDK CONFORMING T□ C□NSTRUCTI□N RECORDS 
ID-I9 SM\/ 0 PDK F□R CONSTRUCTION DRA

'JN r--::D::A-:;:T-::E-r--;;.;;;.:v;:;""::""'1-:N-::□=-.t •• ;;;.;;;i�;;;VE�.:r------::R::E::-V::I::S::ID::N-:--:D::E::S::C::R::I::P::T::ID::N-:-------1-,.!:�.r"'v v"'ED.,....:�::::��--:::.:��:=--.::::c..=�:::,_--1
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NOTES: 

1. THE NAMEPLATES SHALL BE MADE □F
LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD 
ROMAN DR SANS SERIF PRINT STYLES, UNLESS 
NOTED □THERl,/ISE, 

2, ALL NAMEPLATES SHALL BE BLACK 1,/ITH 
1,/HITE CORE AND UTILIZE 3/16' LETTERING, 
UNLESS NOTED □THERl,/ISE. 

3, EACH NAMEPLATE SHALL BE AFFIXED TD THE 
PANEL AT THE LOCATIONS SHDl,/N □N THE 
PANEL LAY□UT AND THEIR CORRESPONDING 
NAME PL A TE LABELING DETAIL, 
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FRONT VIEW 

BILL □F MATERIAL 
ITEM ND, LOCATION FUNCTI□N DESCRIPTION PART ND, MANUFACTURER QTY

01 --- --- 9o•x3o•x24• FREESTANDING PANEL --- --- I 

02 AA 'IL -LNG69 PR PROTECTION, AUTOMATION AND CONTROL SYSTEM 04214415XCOX4H3B4XXXX KEY•6136 SEL I 

03 BA,BB,BC TSl,TS2,TS3 RACK MOUNT TEST S\IITCH ASSEMBLY 293RG-330HI STATES I 
\IITH 3 10-P□LE TEST S\IITCHES 
(FMS-IOFF, FMS-lOFF, FMS-IOAD 

AND CLEAR COVER 

04 CA �IL-LNG69 Bl PROTECTION, AUTOMATION AND CONTROL SYSTEM 04214415XCOX4H3B4XXXX KEY•6136 SEL I 

05 DA,DB,DC TS4, TS5, TS6 RACK MOUNT TEST S\IITCH ASSEMBLY 293RG-330HI STATES I 
\IITH 3 10-P□LE TEST S\IITCHES 
<FMS-IOFF, FMS-IOFF, FMS-IOAD 

AND CLEAR COVER 

06 EA 51-CT4 PROTECTION, AUTOMATION AND CONTROL SYSTEM 04515415XCOX4H3B4XXXX KEY•6150 SEL I 

07 FA,FB,FC TS7,TSB,TS9 RACK MOUNT TEST S\IITCH ASSEMBLY 293RG-330HI STATES I 
\IITH 3 10-P□LE TEST S\IITCHES 
<FMS-IOFF, FMS-lOFF, FMS-IOAD 

AND CLEAR COVER 

08 GA 87L-CT4 LINE CURRENT DIFFERENTIAL SYSTEM 0311LIHDD3254X4XX KEY,0115 SEL I 

09 HA,HB,HC TSIO, TSll, TS12 RACK MOUNT TEST S\IITCH ASSEMBLY 293RG-330HI STATES I 
\IITH 3 10-P□LE TEST S\IITCHES 
(FMS-IOFF, FMS-lOFF, FMS-lOAD 

AND CLEAR COVER 

10 IA,IB,IC •s13, TS14, TS!� RACK MOUNT TEST S\IITCH ASSEMBLY 293RG-330J STATES I 
\IITH 3 10-P□LE TEST S\IITCHES 

(FMS-IOAL FMS-lOAl, FMS-IOAD 
\I /CLEAR COVER 

11 --- CB 2-P□LE SCRE\I TERMINAL, 15 AMP FAZ-Cl5/2-NA-DC EATON 4 
MAGNETIC CIRCUIT BREAKER

12 --- TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK EB25B12 GE •• 

13 --- STB 600 V, 30 AMP, 12-P□INT SHORTING BLOCK EB27B12S GE •• 

14 --- FU 250 V, 30 AMP, I-POLE CLASS H FUSE BLOCK HM25030-1SR BUSSMAN 3 

15 --- FU 250 V, 30 AMP, 3-P□LE CLASS H FUSE BLOCK HM25030-3SR BUSSMAN 4 

16 BUS GND l'X27'Xl/4' COPPER GROUND BAR --- --- I 

n AS NEEDED 

NOTES: 

I, THE PANEL COLOR SHALL BE ANSI 61 GRAY,

NAMEPLATE ENGRAVING SCHEDULE
TEXT TEXT TEXT No, SIZE HEIGHT LINE No, 1 HEIGHT LINE No, 2 HEIGHT LINE No, 3 QTY, 

2, THE NAMEPLATES SHALL BE MADE OF LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD ROMAN DR SANS SERIF PRINT STYLES,
UNLESS NOTED □THER'w'ISE.

NBOl 2
1 

X 9
1 3/4' PANEL 8 

N802 1
1 

X 2 1/2' 5/16' 21L -LNG69 PR! 

N803 I' X 2 1/2' 5/16' 61/ROl 

N804 l' X 5 3/4' 1/8' 

N805 1' X 5 3/4' 1/8' 

N806 1' X 5 3/4' 1/8' 

N807 l" x21/2' 5/16' 21L -LNG69 BU 

NBOB l' X 2 1/2' 5/16' 6\IR04 

NB09 1' X 5 3/4' 1/8' 

NBIO 1' x 5 3/4' 1/8' 

NBII l' X 5 3/4' 1/8' 

NB12 l' x21/2' 5/16' 21L-CT4 

NB13 l' x21/2' 5/16' 6\IR07 

NB14 1' X 5 3/4' 1/8' 

NB15 1' X 5 3/4' 1/8' 

NB16 1' X 5 3/4' 1/8' 

NB17 l' x21/2' 5/16' 87L-CT4 

NBlB 1' X 5 3/4' 1/8' 

NB19 1' X 5 3/4' 1/8' 

NB20 1' X 5 3/4' 1/8' 

NB21 1' X 5 3/4' 1/8' 

NB22 1' X 5 3/4' 1/8' 

NB23 1' X 5 3/4' 1/8' 

3/8' 69KV LINES 3/8' 

3/16' LANGE 3/16' 

3/16' BREAKER 3/16' 

SEE DETAIL A - 1/RC-E -208A 

SEE DETAIL B - \IRC-E-208A 

SEE DETAIL C - 1/RC-E -208A 

3/16' LANGE 3/16' 

3/16' BREAKER 3/16' 

SEE DETAIL D - \IRC-E-20BA 

SEE DETAIL E - \IRC-E-20BA 

SEE DETAIL F - \IRC-E-20BA 

3/16' CT4 3/16' 

3/16' BREAKER 3/16' 

SEE DETAIL G - \IRC-E-20BA 

SEE DETAIL H - 1/RC-E -20BA 

SEE DETAIL I - \IRC-E-20BA 

3/16' CT4 3/16' 

SEE DETAIL J - \IRC-E-20BA 

SEE DETAIL K - \IRC-E-20BA 

SEE DETAIL L - 1/RC-E -20BA 

SEE DETAIL M - 1/RC-E -20BA 

SEE DETAIL N - \IRC-E-20BA 

SEE DETAIL □ - \IRC-E-20BA 

LNG69 & CT4 1 

PRIMARY RELAY I 

C□NTR□L 1 

1 

1 

1 

BACKUP RELAY 1 

C□NTR□L 1 

1 

1 

1 

BACKUP RELAY 1 

C□NTR□L 1 

1 

1 

I 

PRIMARY RELAY 1 

1 

1 

1 

1 

I 

1 

3, ALL NAMEPLATES SHALL BE BLACK 'w'ITH 'w'HITE CORE AND UTILIZE 3/16' LETTERING,
UNLESS NOTED OTHER'w'ISE.

4, EACH NAMEPLATE SHALL BE AFFIXED TD THE PANEL AT THE L□CA TI□NS SH□'w'N □N
THE PANEL LAYOUT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL,

5, MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK □F THE PANEL NEAR THE
TOP □F THE PANEL

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

PANEL LAYOUT 

69 kV LINES LNG69 & CT4 
06-20 SM\/ PDK C□NF□RMING T□ C□NSTRUCTl□N RECORDS p AN EL 8 
10-19 SM\/ 0 PDK FDR c□NSTRUCTI□N DRA'JN 
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DETAIL A 
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DETAIL M 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531
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DETAIL B 
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N815 

5,750' 

.875' 1.000' . 1.000' 1.000' 1.000' .875' 

I I I I I 
I I I I I I I 

TSll 
I I I I I I I 

----1--��--1--�---1---_j ___ �_j---�--+-�_j-+---
I I I I I I I I I I I I I I 

---, - ,-1-,- ,-- ,-- ,---, ,---,-- ,-@-'i7-liE61----
I I I I I I I I I I I I I I 

.875' 1.000' 

DETAIL K 

N819 

5,750' 

1.000' 1.000' 1.000' .875' 

---
1
-

1 
-

1
-

1
-

1 
--

1
--

1
FS1-4

1 1
---

1 
--

I 
-

1
-

1
-

1 
---

1 I I I I I I I I I I I I I 
I I I I I I I I I I I I I I ---6,'v/RB+- ,-(i,-'v/-R-(M-- ,---, ,---, --,-1-, -,---

___ 1 5 I_ I -E-l---OS __ I ___ I I ___ I __ I _ I_ I _ I __ _ 

DETAIL N 
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DETAIL □ 

N823 

NOTES: 

1. THE NAMEPLATES SHALL BE MADE OF 
LAMINATED PHENOLIC ENGRAVING STOCK AND 
SHALL UTILIZE LETTERING THAT IS STANDARD 
ROMAN DR SANS SERIF PRINT STYLES, UNLESS
NOTED DTHER'v/ISE . 

2. ALL NAMEPLATES SHALL BE BLACK \,,/ITH 
\,,/HITE CORE AND UTILIZE 3/16' LETTERING,
UNLESS NOTED DTHERl,,/ISE. 

3. EACH NAMEPLATE SHALL BE AFFIXED TD THE
PANEL AT THE LOCATIONS SHDl,,/N ON THE 
PANEL LAYDUT AND THEIR CORRESPONDING 
NAMEPLATE LABELING DETAIL . 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
NAMEPLATE DETAILS 

69 kV LINES LNG3 &: CT 4 
06-20 SM\/ PDK C□ NF□ RMING T□ C□ NSTRUCTI□ N REC□ RDS ( p AN E L 8) 
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ENGINEERING 

ROCK RAPIDS, IOWA
(712) 472-2531 
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BILL □F MATERIAL 
ITEM ND. L□CATI□N FUNCTION DESCRIPTION PART ND, MANUFACTURER QTY 

01 --- --- 90'X30'X24' FREESTANDING PANEL --- --- I 
02 AA 87L-BFI PR! LINE CURRENT DIFFERENTIAL SYSTEM 0311LIHCC3254X4XX KEY•0098 SEL I 
03 BA,BB,BC TSI, TS2, TS3 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES I 

',/ITH 3 10-P□LE TEST S',,IITCHES 
(FMS-IOFF, FMS-IOFF, FMS-IOAD 

AND CLEAR COVER 
04 CA 87L-BFI BU ADVANCED LINE DIFFERENTIAL SYSTEM 0411LOX4X5C6CCXH474XXXX KEY,9613 SEL I 
05 DA,DB,DC TS4,TS5,TS6 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES I 

',/ITH 3 10-POLE TEST S',,IITCHES 
(FMS-IOFF, FMS-IOFF, FMS-IOAD 

AND CLEAR COVER 

06 EA 101-6',,IRIO CONTROL S',,IITCH MODULE 95103IB2 KEY,1913 SEL 2 
EB 10l-6',,IRl3

07 FA 87L-BF2-BU ADVANCED LINE DIFFERENTIAL SYSTEM 0411LOX4X5C6CCXH474XXXX KEY,9613 SEL I 
08 GA,GB,GC TS7,TSB,TS9 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES I 

',/ITH 3 10-POLE TEST S',,IITCHES 
(FMS-IOFF, FMS-IOFF, FMS-IOAD 

AND CLEAR COVER 

09 HA 87L -BF2-PRI LINE CURRENT DIFFERENTIAL SYSTEM 0311LIHCC3254X4XX KEY,0098 SEL I 
10 JA,JB,JC TSlO,TSII, TSl2 RACK MOUNT TEST S',,IITCH ASSEMBLY 293RG-330HI STATES I 

II MA 

12 ---

13 ---

14 ---

15 ---
16 ---
17 BUS 
18 

No. SIZE 
TEXT 

HEIGHT 
N901 2

1 

X 9
1 3/4' 

N902 1
1 

X 2 1/2" 5/16' 
N903 1' x 5 3/4

1 1/8' 
N904 1' x 5 3/4

1 
1/8' 

N905 1'' x53/4' 1/8' 
N906 1

1 
X 2 1/2" 5/16' 

N907 1' x 5 3/4' 1/8' 

N908 1' x 5 3/4' 1/8' 
N909 1' x 5 3/4' 1/8' 
N910 1' X 2 1/2' 5/16' 
N911 1' x 2 1/2' 5/16' 
N9I2 1' X 2 1/2' 5/16' 
N9I3 1' X 5 3/4' 1/8' 

N9I4 1' x 5 3/4' 1/8' 
N9I5 1

1 
x 5 3/4' 1/8' 

N9I6 1' X 2 1/2' 5/16' 
N9I7 1' x 5 3/4' 1/8' 
N918 l'x5 3/4' 1/8' 
N9I9 l'x5 3/4' 1/8' 

',/ITH 3 10-POLE TEST S',,IITCHES 
(FMS-IOFF, FMS-IOFF, FMS-IOAD 

AND CLEAR COVER 

RECPTIO RACK MOUNT, FRONT ACCESS, RS-0615-F TRIPPLITE I 
6-□UTLET PD',,IER STRIP

CB 2-POLE SCRE',,I TERMINAL, 15 AMP FAZ-Cl5/2-NA-DC EATON 4 

MAGNETIC CIRCUIT BREAKER
TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK EB25Bl2 GE "" 

STB 600 V, 30 AMP, 12-P□INT SHORTING BLOCK EB27B12S GE "" 

FU 250 V, 30 AMP, I-POLE CLASS H FUSE BLOCK HM25030-ISR BUSSMAN 2 
FU 250 V, 30 AMP, 3-P□LE CLASS H FUSE BLOCK HM25030-3SR BUSSMAN 4 

GND l'X27'Xl/4' COPPER GROUND BAR --- --- I 

"" AS NEEDED 

NAMEPLATE ENGRAVING SCHEDULE 

LINE No. 1 

PANEL 9 
87L-BFI PRI 

87L-BFI BU 

10I-6\/RIO 
IOl-6\IRl3 

87L-BF2 BU 

87L-BF2 PR! 

TEXT 
LINE No. 2 

TEXT 
HEIGHT HEIGHT 
3/8' 69KV LINES 3/8' 
3/16' BEN FRENCH I 3/16" 

SEE DETAIL A - \IRC-E-209A 
SEE DETAIL B - \IRC-E-209A 
SEE DETAIL C - \IRC-E-209A 

3/16' BEN FRENCH I 3/16' 
SEE DETAIL D - \IRC-E -209A 
SEE DETAIL E - \IRC-E-209A 
SEE DETAIL F - \IRC-E-209A 

3/16' BREAKER 3/16' 
3/16' BREAKER 3/16' 
3/16' BEN FRENCH 2 3/16' 

SEE DETAIL G - \IRC-E-209A 
SEE DETAIL H - \IRC-E-209A 
SEE DETAIL I - \IRC-E-209A 

3/16' BEN FRENCH 2 3/16" 
SEE DETAIL J - \IRC-E-209A 
SEE DETAIL K - \IRC-E-209A 
SEE DETAIL L - \IRC-E-209A 

LINE No. 3 QTY. 

BFI L BF2 I 
PRIMARY RELAY I 

I 
I 
I 

BACKUP RELAY I 
I 
I 
I 

CONTROL I 
CONTROL I 

BACKUP RELAY I 
I 
I 
I 

PRIMARY RELAY I 
I 
I 
I 

NOTES: 

1. THE PANEL COLOR SHALL BE ANSI 61 GRAY.

2. THE NAMEPLATES SHALL BE MADE □F LAMINATED PHENOLIC ENGRAVING STOCK AND

SHALL UTILIZE LETTERING THAT IS STANDARD ROMAN DR SANS SERIF PRINT STYLES,

UNLESS NOTED OTHER'w'ISE. 

3. ALL NAMEPLATES SHALL BE BLACK 'w'ITH 'w'HITE CORE AND UTILIZE 3/16' LETTERING,

UNLESS NOTED OTHER'w'ISE.

4. EACH NAMEPLATE SHALL BE AFFIXED TD THE PANEL AT THE LOCATI□NS SH□'w'N ON

THE PANEL LA Y□UT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL

5. MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK □F THE PANEL NEAR THE

TOP OF THE PANEL

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
PANEL LAYOUT 

69 kV LINES BF1 &: BF2 {PANEL 9) 
06-20 SM\/ PDK c□NF□RMING TD C□NSTRUCTI□N REC□RDS 
10-19 SM\/ 0 PDK F□R C□NSTRUCTI□N DRA

'JN r--::D::A-:;:T-::E--r--;;.;;;.:v;:;""::""'1--:N-::□=-.t •• ;;;.;;;i�;;;VE�.:r------::R::E::-V::l::S::ID::N-:--:D::E::S::C::R::l::P::T::ID::N-:-------1-,.!:�.r"'v v"'ED.,....:�::::��--:::.:��:=---.::::c..=�:::,_--1
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N
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DETAIL J 

N917 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531
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N905 

5 750' ' 

,875' 1.000' 1.000' 1.000' 1.000' ,875' 

---:-: --: ----: -- :-:r$&: --: : --: : --: ---
----l--�---1--------1---�-4-�--+-�--+-�--+---

I I I I I I I I I I I I 
1T�IP I TRIP1 1T�IP1 1TRIP I �ELAY 

{, I I liJ l, ·'-- c} {, I I I I --- 'w':Rl-0--, -6'w'R-1 -- .,, ",,t -- 'w',Rl-3-, -,fE-S-T, ---

.875' 1.000' 

I I I 

I I I 

DETAIL F 
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DETAIL L 

N919 

NOTES: 

1. THE NAMEPLATES SHALL BE MADE OF
LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD
ROMAN DR SANS SERIF PRINT STYLES, UNLESS
NOTED DTHER\./ISE .

2. ALL NAMEPLATES SHALL BE BLACK \./ITH
\./HITE CORE AND UTILIZE 3/16' LETTERING,
UNLESS NOTED DTHER\./ISE.

3. EACH NAMEPLATE SHALL BE AFFIXED TD THE
PANEL AT THE LOCATIONS SHD\./N ON THE
PANEL LAYDUT AND THEIR CORRESPONDING
NAMEPLATE LABELING DETAIL.

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
NAMEPLATE DETAILS 

69 kV LINES BF1 &: BF2 
06-20 SM\/ PDK CONFORMING TD C□ NSTRUCTI□ N RECORDS ( p AN E L 9 ) 
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ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531
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0 
10 
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3U 

0 

p 

SU 
No, 

p 
NIDO! 
N10112 
N1003 

p 
NI004 
NI005 

SU NI006 
N1007 

p N10118 
N1009 

0 N!OIO 
3U 

0 
NIOII 

N10I2 
NIOl3 

0 

3U 

0 

0 

3U 

0 

0 

3U 

0 

0 

SU 

0 

0 

3U 

0 

0 

3U 

0 

B I L L 0 F M A T E R I A L 

LOC ATION FUNCTION DESCRIPT I O N PART NO. MANUFACTURER QTY. 
- - 90' X 30' x 24' FREESTANDING PANEL I 

AA, EA 87B2 PR!, 87B2 BU HIGH IMPEDANCE DIFFERENTIAL RELAY 0587ZOX315Hl2XX KEY,7857 SEL 2 
BA, BB, BC TS!, TS2, TS3 RACK MOUNT TEST SYITCH ASSEMBLY 141TH 3 LO-POLE TEST 293RG-330CN STATES 2 
FA, FB, FC TS4, TSS, TS6 SYITCHES (FMS-IOFF, FMS-IOAl, FMS-IOAD AND CLEAR COVER 

CA 86B2 SERIES 24 LOCKOUT RELAY 7BPBIOD ELECTR□SIIITCH I 
SERIES 24 BUS DIFFERENTIAL CUTOUT SYITCH, 4-DECK, 

CB, DB 87B2PCO, 87B2BCO 141TH 125VDC AMBER (OFF) LED � ENGRAVED NAMEPLATE, 24PA204NJ ELECTR□SIIITCH 2 
TITLE - BUS DIFF POS, !-OFF POS, 2-0N 

DA 101-614R16 CONTROL SYITCH MODULE 951031B2 KEY<1913 SEL 1 
GA SHELF RACK MOUNT. SLIDING SHELF RTMS06B BLACK BOX 1 
- TB 600 V, 30 AMP, 12-P□INT TERMINAL BLOCK EB25B12 GE .. 

- STB 600 V, 30 AMP, 12-P□INT SHORTING BLOCK EB27Bl2S GE .. 

- CB 2-POLE SCRE\4 TERMINAL, 15 AMP MAGNETIC CIRCUIT BREAKER F AZ-C15/2-NA-DC EATON 3 
BUS GND I' X 27' X 14' COPPER GROUND BAR --- --- I 

n AS NEEDED 

NAMEPLATE ENGRAVING SCHEDULE 
NOTES: 

SIZE TEXT LINE No, I HEIGHT
2' X 9' 3/4' PANEL LO 
I' X 3' 5/16' 87B2 PR! 

1' x 5 3/4' 1/8' 
1' X 5 3/4' 1/8' 
1' x 5 3/4' 1/8' 

I' x 3' 5/16' 86B2 
I' x 3' 5/16' 87B2PC□

1' X 2 1/2' 5/16' IOl-6\IR16 
I' x 3' 5/16' 87B2Bc□
I' x 3' 5/16' 87B2 BU 

1' x 5 3/4' 1/8' 
1' X 5 3/4' 1/8' 
r X 5 3/4' 1/8' 

TEXT LINE No, 2 TEXT 
HEIGHT HEIGHT 
3/8' 69 kV BUS 2 3/8' 
3/16' 69 kV BUS 2 3/16' 

SEE DETAIL A - \IRC-E -2IOA 
SEE DETAIL B - \IRC-E -2IOA 
SEE DETAIL C - \IRC-E-210A 

3/16' 69 kV BUS 2 3/16' 
3/16' 69 kV BUS 2 3/16' 
3/16' BREAKER 3/16' 
3/16' 69 kV BUS 2 3/16' 
3/16' 69 kV BUS 2 3/16' 

SEE DETAIL D - \IRC-E -2IOA 
SEE DETAIL E - \IRC-E-210A 
SEE DETAIL F - \IRC-E-210A 

LINE No, 3 QTY, 

6\IR16 BKR CTRL 1 
PRIMARY RELAY 1 

1 
1 
1 

L□CK□UT RELAY 1 
PRIMARY CUTOUT 1 

CONTROL I 
BACKUP CUTOUT 1 
BACKUP RELAY 1 

1 
1 

1 

I. THE PANEL COLOR SHALL BE ANSI 61 GRAY,

2, THE NAMEPLATES SHALL BE MADE □F LAMINATED PHENOLIC ENGRAVING STOCK AND 

SHALL UTILIZE LETTERING THAT IS STANDARD ROMAN DR SANS SERIF PRINT STYLES, 

UNLESS NOTED OTHER\.JISE. 

3. ALL NAMEPLATES SHALL BE BLACK \.JITH \.JHITE CORE AND UTILIZE 3/16' LETTERING,

UNLESS NOTED OTHER\.JISE,

4, EACH NAMEPLATE SHALL BE AFFIXED TD THE PANEL AT THE L□CA TI□NS SH□I.JN □N

THE PANEL LAYOUT AND THEIR CORRESPONDING NAMEPLATE LABELING DETAIL, 

5, MAIN PANEL NAMEPLATE SHALL BE AFFIXED TD THE BACK OF THE PANEL NEAR THE 

TOP □F THE PANEL

BLACK HILTS ENERGY _.. 

WEST RAPID CITY SUBSTATION 
PANEL LAYOUT 

69 kV BUS 2 
06-20 SM\/ I PDK CONFORMING T□ c□NSTRUCTI□N RECORDS p AN EL 1 0 
10-19 SH\/ 0 PDK FOR CONSTRUCTION 

t-::D::A-:;:T-:;:E--t--;;.;;;.:y;:\JN
::-1--:N--:□=-,-t:: •• ;;;.;;;;�::;VE;:;D
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ENGINEERING 

ROCK RAPIDS, IOWA 

(712) 472-2531
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DETAIL E 

N1012 

NOTES: 

1. THE NAMEPLATES SHALL BE MADE □F
LAMINATED PHENOLIC ENGRAVING STOCK AND
SHALL UTILIZE LETTERING THAT IS STANDARD
ROMAN DR SANS SERIF PRINT STYLES, UNLESS
NOTED □THER\./ISE.

2. ALL NAMEPLATES SHALL BE BLACK \./ITH
\./HITE CORE AND UTILIZE 3/16' LETTERING,
UNLESS NOTED □THER\./ISE.

3. EACH NAMEPLATE SHALL BE AFFIXED TD THE
PANEL AT THE LOCATIONS SHD\./N □N THE
PANEL LAYDUT AND THEIR CORRESPONDING
NAMEPLATE LABELING DETAIL.
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DETAIL F 

N1013 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 
NAMEPLATE DETAILS 
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FIBER (PANEL 1) 
TD STATION PHONE 

LINE CORI) 

ACP MODEM ACP-900 BA 

-+---+----TD RECEP 
LINE 1 DC12V 

ITEM AOOB 
MOUNTED TD TOP OF CA W/ VELCRO PADS 

REAR VIEW 
GROUND BUS 

;o:n o:xn o:xn o:xn1 
GND 
1. A12
2, RC-G
3, EA-1-GND
4, EA-15-GND

5, FA-1-GND 
6, FA-15-GND 
7, GA-1-GND 
8, GA-15-GND 
9, JA-IG 

10, JA-2G 

JMUX COMMON SHELF, 14 

PP #I <PATCH PANEL> FTS-105-STM CA 

"@ "@ "@ @ "@ "@ "@ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ "t§)- r@
JMUX COMMON SHELF, 12 

·@ ·@ ·@ R@ R@ ·fd> ·@ ·@ ·@ ·@ 
R@ R@ ·@ ·$) )@'o ·@ R@ )@'o )@ ' 0 )@ ' 0 ·@ )@ 'o 

ov 7 R
Z§} (Q)-

r@ -@ -@ -@ -� 
-· 110 

@ -@ 
-· 98 

@
-· 92 

@ 
-· 86 

@ 
-· 80 

@ 
-· 74 

@ 
-· 68 

@ 
-· 62 

@ 
56 

@ 
-· 50 

@ 
-· 44 

@ 
38 

@ 
32 

@ 
26 

@ 
-· 20

@ 
14 

@ 
8 

@ 
2 rr@

·@ ·@ ·@ R
@ 

R@ 
.x1:11 

@ ·@ ·@ ·@ ·@
R@ R@ 

·@ ·@ ·@ ·@ 
R

@ 
,)29 
'@ ·@ ·@ ·$ <@ <(§) 

R
t§)

"@ "@ "@ "@ "W> "@ "@ � "@ "@ @ © @ "@ @ © © @ @ f§) @ @ @ "t§)
·@ ·@ ·@ R

@ 
R

@ ·@ ·@ ·@ ·@ ·@
R@ R@ 

<@ <@ <@ <@ 
R

@ ·
@ ·@ ·@ ·@ <@ <@ 

R�

144 138 132 126 120 114 108 102 96 90 84 78 72 66 60 54 48 42 36 30 24 18 12 6 

S24 S23 S22 S21 S20 S19 SIB SI? SIG S15 S14 S13 S12 Sll SIO S9 SB S7 S6 S5 S4 S3 S2 SI 
ITEM AOlOA,B,C 

PP #2 <PATCH PANEL) FTS-105-STM DA
r@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ @ @ @ @ @ @ @ @ @ rr@
·@ ·@ ·@ R@ R@ ·fd> ·@ ·@ ·@ ·@ 

R@ R@ ·@ ·$) ·@ ·@ R@ ·@ ·@ ·@ ·@ <@ <Z§)
R�

@ @ @ @ � 

110 

@ @ 
98 

@ 
92 

@ 
86 

@ 
80 

@ 
74 

@ 
68 

@ 
62 

@ 
56 

@ 
50 

@ 
44 

@ 
38 

@ 
32 

@ 
26 

@ 
20 

@ 
14 

@ 
8 

@ 
2 

@ 
R@ R

@ 
R@ R

@
RX:17 

@
RX'.11 

@ 
R

@ 
R

@ 
RX93 

@ 
R

@
RX81 

@ 
R@ R

@ 
R

@ 
R

@ 
R

@ 
R05 

@ 
R)29 

@ 
R)23 

@ 
R

@ 
R@ R

@ 
RX 9 

@ 
R

t§) 

"@ "@ "@ "@ "W> "@ "@ � "@ "@ @ © @ "@ @ © © @ @ f§) @ @ @ "t§)R@ R@ R@ R
@

R
@ 

R
@ 

R
@ 

R@ R
@ 

R
@ 

R@ R@ R
@ 

R
@ 

R@ R
@ 

R
@ 

R
@ 

R© R@ R
@ 

R
@ 

R
@ 

R� 

144 138 132 126 120 114 108 102 96 90 84 78 72 66 60 54 48 42 36 30 24 18 12 6 

S24 S23 S22 S21 S20 S19 SIB SI? SIG SIS S14 S13 S12 Sll SIO S9 SB S7 S6 S5 S4 S3 S2 SI 
ITEM AOllA,B,C 

SM FIBER 

MUX - COMMON SHELF I I JUNGLEMUX EA 
' I GNDQ 

[J] DJ □
GNDQ I-TBl-1. B6TB! c:::J TBl 

�� 

TBl TB3 TB1 TB3 TBl l-TBl-2, B5
ffi DJ 11 11 

ffi 1-GND, GND3

[J] DJ □
15-TBl-1. BIO

TB2 

I Ii I D
TBl TBI TB! TB2 15-TBl -2, B9

ffi I I I ffi 15-GND, GND4
TB2 TH TB2 TH 

DJ TBl-2, B2A 

[J] 
11 11 

□ TBl-3, Bl A 

TB2-2, B4A 

[J] DJ □
TB2-3, B3A 

[ill]]] 
I 15 I 14 13 12 11 10 9 8 7 6 5 4 3 2 I 1 
ITEM ADDI (PORT ON FRONT FXS UNIT) (SER PORT) (CBW-F) 

LINE CORD I 
dC273A

TO 21L-LNG69 PRI, SEL-421, PORT 2 l
CB'J

RIBBON CABLE' TO CISCO GRID ROUTER, 3-0/0
PANEL 8, \JRC-E-238A 

MUX-EXP #I - EXPANSION SHELF #I 
GNDQ 

[J] TBl @N @N @N @N 
TB2 [J] (Qtl (gtl @Ul @UT 

ffi 
[J] 
[J] 

15 14 13 12 11 10 9 8 7 6 
ITEM AOOl 

MMF□ ST-ST 

@N @N @N @N

@Ul @UT @Ul @UT 

5 4 3 2 

-

JMUX 
GNDQ 

TBl 

ffi 
TB2 

ffi 

I 

FA 
I-TBl-1. B6

l-TBl-2, B5
1-GND. GND5

15-TBl-1. BIO
15-TBl -2, B9

15-GND, GND6

THIS D\JG, 

Tn 071 -<:-Dr 'C'C"'I -�111 rw v _,,, "'- Tn Q 7L -LNG, SEL -311L, CH, Y 
L 3, VRC-E -233A 

TD 87L -SRC, SEL -311L, CH, Y 
PANEL 3, WRC-E-233A 

- -- TD 87L -LNG, SEL -311L, CH, X
PANEL 3, WRC-E-233A 

MUX-EXP #2 - EXPANSION SHELF #2 JMUX GA 
' 

GNDQ GNDQ I-TBl-1. BB
TBl @N @N @N @N @N @N @N @N TBl l-TBl-2, B7
ffi ffi 1-GND, GND7

15-TBl-1. B12

ffl I I I I I I I 
@UT @Ul @Ul @UT @UT @UT @Ul @UT TB2 15-TBl-2, Bil

ffi 15-GND. GNDB

15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 

ITEM AOOl 
MMF□ ST-ST 

---1' t 'J' 'J' f 'f' t f 
TD 87L-BF2 BU, SEL-411L, BAY 2 -

PANEL 9, WRC-E-239A 
TD 87L-BF2 BU, SEL-411L, BAY I -

PANEL 9, VRC-E-239A 
TD 87L -BF2 PR!, SEL -311L, CH, Y 

PANEL 9, VRC-E-239A 

C605A TD 87L -BF2 PR!, SEL -311L, CH, X � 
TO RTU, SEL-3555, COM! -tt------------------...

NOTES: 

PANEL 2, \JRC-E-232A 
CISCO GRID ROUTER 

Q N 

0 • I• 
Q G 

Q G 

0 p 

Q N 

CB'J BY OTHERS 

3 

§] 
0/0 

TO MUX-COMMON, CB'J-F" (1) 9 RIBBON CABLE , 
THIS D\JG, 

SHELF 

ITEM A006 

RECPTl 

1. ALL WIRING TD BE #12 AWG, SIS EXCEPT AS NOTED:
� - #16 AVG, SIS WIRE

0 

Ed 2, ALL TERMINATI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT CONNECTIONS VILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY '-' ITEM A005 

3, DESTINA TI□N TYPE WIRE MARKERS, 

•
QJ
� 

0 

PANEL 9, VRC-E-239A 

� 

0 I•

� 

0 

Ed Ed Ed 

'-- TD 87L-BF1 PR!, SEL-311L, CH, X 
PANEL 9, WRC-E-239A 

'-- TD 87L -BF! PRI, SEL -311L, CH, Y 
PANEL 9, VRC-E-239A 

L TD 87L-BF1 BU, SEL-411L, BAY 1
PANEL 9, VRC-E-239A 

L TD 87L-BF1 BU, SEL-411L, BAY 2
PANEL 9, VRC-E -239A 

TRIPPLITE RS-0615-F 

Ed Ed 

XA 
L, AlO 
N. All
G, A12

JA 
1P-CB3-2 
IN-CB3-4 
lG-GND BUS 
2P-CB4-2 
2N-CB4-4 
IG-GND BUS 

NA 
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(>I �� -....... 
CD 

� 
111 

� 

II 
II 

7 

FIBER (PANEL 1) 

I 
- -

- - - - LEFT SIDE SHEET - - - - -
-i-

I 

I 

A 
CBl-1 IDCP2S 
CBl-3 IDCN27 
CB2-1 2DCP2S 
CB2-3 2DCN27 

.., ru"'"'

RCl,XA-L AC2-34 
RC2,XA-N N 

GNDl,XA-G ACG 

8 

DC PANEL 1 
1,/RC-E -410 

2C
�1 >- CKT-25 <Rl DCIP 

2 - CKT-27 <BK) 
3 
4 
5 

6 
7 
8 

-CKT-25<Rl
�-CKT-27 <BKl DCIB 

- 2C#l 
>- DC PANEL 2 

l,IRC-E-410 
f-

f-

9- 2C
� 10 - CKT-34 <BKl ACP2-C34 

11 - N <'wl AC PANEL 2 12- l,IRC-E-400 

4C#l0\ / 
EA-TB1-3A Rl□3+ 1 -P2-Jl (R) ---,-B-l P1P2A ) 
EA-TB1-2A MUXMA 2 -P2-J2 <BK) -

EA-TB2-3A RI□3+ 3 - P2-J3 (□) -
EA-TB2-2A MUXMI 4 >- P2-J4 <BU l-

FA-1-TBl-2,EA-1-TBl-2 MUXlP 5 >- CB1-2,B7 
FA-1-TBl-1,EA-1-TBl-1 I\] MUXlN 6 -CBl-4,BB 

GA-1-TBl-2 ::l MUXlP 7 -B5 
GA-1-TBl-1 MUXlN 8 - B6 

PANEL 2 
l,IRC-E-232B 

I FA-15-TBl-2,EA-15-TBl-2 MUXlSP 9 -CB2-2,Bll 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

FA-15-TBl-1,EA-15-TBl-1 MUX!SN 10 >- CB2-4,B12 
GA-15-TBl-2 MUX!SP 11 >- B9 
GA-15-TBl-1 MUX!SN 12-BlO

C 
- 1 

- 2 - 3 
- 4
-

5 

- .., 6- ::l 7
- 8
- 9- 10
- 11- 12

DC01A/15A 

2 � 1 
o-A -o � ---6 

ITEM A072 

CB1 
1. Al,CB3-1 

2, B5 
3. A2,CB3-3
4. B6 

DC01B/15A CB2 
� 

1. A3,CB4-1 
2. B9 
3, A4,CB4-3 

ITEM A072 4· BIO

DC01C/15A CB3 

� 

1.CBl-1 
2, JA-IP 
3. CBl-3 

ITEM A072 4· JA-IN

DC01D/15A CB4 

� 

1. CB2-1 
2. JA-2P 
3, CB2-3 

ITEM A072 4· JA-2N

i 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

REAR VIEW 

- - - - - RIGHT SIDE SHEET - - - - - - I

D 
-
-
-
-

- ..,ru"'- "'-
-
-

-

E 
-
-
-
-
-
- ..,ru"'-
-
-
-
-
-

-
-
-
-
-
- .., 

"'- "'
-
-
-
-
-

RECPT 

1
1
�21

TD ACP MODEM 12VDC 

i � 
I -o

r::C. 
I 

I ,_ 

2� 
3� 
4� 

s� 
6 I-

7 I-

8 I-

9 � 
10 � 
11 � 
12 � 

I� 
2� 
3� 
4 I-

5 I-

6� 

7 � 
8 � 
9 � 
10 I-
11 I-

12 � 

1 -
2 -
3 -
4 -
5 -
6 -
7 -
8 -
9 -
10 -
11 -
12 -

RC 
1. AIO 

2. All 
G. GND2

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I I 

I I 

L ______________________ I ______________________ _J 

NOTES: 

1. ALL \rJIRING TD BE #12 A\rJG, SIS EXCEPT AS NOTED•
A - #16 A\rJG, SIS \,J]RE

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT C□NNECTl□NS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY '~' 

3, DESTINA TI□N TYPE \rJIRE MARKERS, 

SYMBOLS LEGEND: 

* INDICATES SHORTING TYPE TERMINAL BLOCK,
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COMM (PANEL 2) REAR VIEW 
GROUND BUS GND 

)a::D CfXD CfXD CXXDI I. A12
2. RC-G

5, HA-GND 
6. AA7

9. FA-PSBl
10. FA-A04

C953 3. GA-GND 7, BA-G 11. CA-G
T□ RTU, SEL-3555, PCI2-1 --v--. ,_ T□ RI□-1, SEL-2411, B018.02

THIS D'JG, 

4. GB-GND 8. FA-PSAl
THIS D'JG, 

CLOCK SEL-2407 AA
ANTENNA I. 

961 961 GPS 
SURGE 

PROTECTOR 2. HA-Z03A 

n • 

I®®© -
ITEM B002 

-

3. BA3A 

4. CB4-2
5. CB4-4
6, AA7

T□ 87L-B Fl BU, SEL-411L, PORT 5C I I ___,C953 

L L T□ 21L-LNG69 PRI, SEI 

7. AA6,GND6

T□ 87L-CT4,
PANEi

T□ 21L-LNG, SEL-421,
PANEL 3, 'JRC 

T□ 21L-SRC, SEL-421, PORT 5C 
PANEL 3, 'JRC-E-233A 

T□ 87T1 PRI, SEL-487E, PORT 5C
PANEL 5, 'JRC-E-235A 

T□ 21L-LNG69 BU, SEL-421,
PANEL 8, 'JRC 

T□ 87L-BF2 BU, S
PANEi 

T□ 87L-B 

T□ 87L-CT4, 
PANEi

T□ 21L -LNG, SEL -421,
PANEL 3, 'JRC 

T□ 21L-SRC, SEL-421, PORT 5D
PANEL 3, 'JRC-E-233A 

T□ 87T1 PRI, SEL -487E, PORT 5D
PANEL 5, 'JRC-E-235A 

T□ 21L-LNG69 BU, SEL-421,
PANEL 8, 'JRC 

PANEL 9, 'JRC-E-239A T□ 87L-BF1 PRI, SEL-311L, PORT 5---.
PANEL 9, 'JRC-E-239A 

,EL -311L, PORT 5 
_ 8, 'JRC-E-238A T□ 51-CT 4, SEL -451, PORT 5C ---.

PANEL 8, 'JRC-E-238A 
'□RT 5C
-E-233A T□ 87L-LNG, SEL-311L, PORT 5---.

PANEL 3, 'JRC-E-233A 

T□ 87L-SRC, SEL-311L, PORT 5---.
PANEL 3, 'JRC-E-233A 

CAT5E 

ETH SI,/ #l-ML3001 

� 'ii 1KRr ".11KRT 'il� � 1KRr ".I �,"ii 1KRr '.
SLDT C SLOT E 

@-½ zr zr 
1-'+"aa "i''+" 

H'J S'J PS1 PS PS2 SLDT D SL□T F ----
�) � )l� )� ���tt:l 1 2 3 4 123456 

□□□□ □□□□□□ 

ITEM B003 
CAT5E-

T□ 51HT1, SEL-451, PORT 5C
PANEL 4. 'JRC-E-234A 

T□ 21L-LNG69 PRI, SEL-421, PORT 5C _.
'□RT 5C 

PANEL 8. 'JRC-E-238A

-E-238A

T□ 87L-BF2 PRI, SEL-311L, PORT 5

cl -411L, PORT 5C 
PANEL 9 'JRC-E-239A 

_ 9, 'JRC-E-239A

F1 BU, SEL-411L, PORT 5D 
PANEL 9, 'JRC-E-239A T□ 87L-BF1 PRI, SEL-311L, PORT 6---.

PANEL 9, 'JRC-E-239A 

oEL-311L, PORT 6 
- 8, 'JRC-E-238A T□ 51-CT 4, SEL -451, PORT 5D ---,

PANEL 8, 'JRC-E-238A 

'□RT 5D
-E-233A T□ 87L-LNG, SEL-311L, PORT 6---.

PANEL 3, 'JRC-E-233A 

T□ 87L-SRC, SEL-311L, PORT 6---.
PANEL 3, 'JRC-E-233A 

CAT5E-_ 

ETH SI,/ #2-ML3001 

� 'ii� '.J1mrr 'al� � !mu',] !mu"',] !mu,. 
SL□T C Sl.□T E 

@-½ I!: c:: I!: c:: 
l +C'IC'II +

H'J S'J PSl PS PS2 SL□T D SL□T F----
� )J � ;J �) � ���tt:l I 2 3 4 I 2 3 4 � 6 

□□□□ □□□□□□ 

ITEM B003 
CAT5E 

T□ 51HT1, SEL -451, PORT 5D _..
PANEL 4- 'JRC-E-234A 

T□ 21L-LNG69 PR!, SEL-421, PORT 5D -' 

'□RT 5D 
PANEL 8. 'JRC-E-238A

T□ 87L-BF2 BU, SEL-411L, PORT SD _..

T□ 87L-BF2 PRI, SEL-311L, PORT 6
PANEL 9, 'JRC-E-239A 

PANEL 9 'JRC-E-239A 

T□ CLOCK, SEL-2407, □UT1
THIS D'JG, 

C972 

RTU 

PANEL 8, 'JRC-E-238A 
T□ 87L-SRC, SEL-311L, IRIG-B
PANEL 3, 'JRC-E-233A 

,-- T□ MTR-T1, SEL-735, PORT 1
PANEL 5, 'JRC-E-235A 

BA 

A A� "ii�'< �'ilAA�". PSI. CB5-4 
PS2. CBS-2 SLOT G SLOT I 
PS3. BA-PS4 
PS4, BA-PS3,BA-G 

SLOT H SLOT J PS5. CB6-4 

���tt:l 
Pllff I PIRT 2 PIRT 3 PIRT 4 PS6, CB6-2
,o v1lo ouo ouo ol I. CA3A ,BA3A 

Ji J 
2, HA-E07A 

3, BAJ A , AA3A 

� 

4, HA-E09A 

G. BA-PS4 ,GND7

T□ 2411-T1, SEL-2411, PORT 1A
XFMR 111 (BY □'JNER)

,,- T□ RI□-3, SEL-2411, PORT 1
PANEL 2, 'JRC-E-232A 

AA"1"';J�'< AAA�'< 
SLOT G SLOT I 

SL.OT H SLOT J 

���tt:l 
PDn I Pllrr 2 PIRT 3 Pim 4 
" o,io ouo ouo ol 

SEL-35SS 
SEL-9331-A """'""'"'-' 

II ·- .. �i
=";":sF"�,..,ovs 
,_ ' ' '

A i[lllC►�1.7llllllllOA 

19 

I 

'®'. '

_ _,Arn [8 
01 

SEL-9331-A 
PDWER""""'-Y 

1111 

'IZ'! 
,.,_,.,..., '\.\Eil.. 

1111 

CA 

PS!. CB7-4 
PS2. CB7-2 
PS3. CA-PS4 
PS4. CA-PS3,CA-G 
PSS, CBS-4 
PS6, CBS-2 

1. FA-AO! A ,CA3A 

� .. � �-. � 

FA 

PSAI. GNDS 
PSA2, CB9-4 
PSA3. CB9-2 
PSBI. GND9 
PSB2. CB!0-4 
PSB3, CBl0-2 

AOL GB-A07A , CA! A 

A02, HA-E05A 

A03. 
A04, GND!O 

CAT5E 
�· h � @ .:::®�( ==..::l®:..:Q � 

@
o ·

::: 
o ........, I ■ I I I II -..1 I I 

T□ ETH S'J 111, ML3001, SLOT I -P□RT 1
THIS D'JG, 

IM-1 8 1 

@t l@ □ E=l @ � ·:::: 0 ,-1
Ern2 LISE AUOIO}U61l CON2 Dl9'LAYPORT & ��llf ��l ,!! � 'IZ'! 

1Dll-11111Mt'\.� 

ITEM B004 
C605A 

T□ CISCO GRID ROUTER, 4-0 --tt--------
PANEL 1, 'JRC-E-231A 

CAT5E 

C605A 
T□ 87T1 BU, SEL -387E, PORT 2 

PANEL 5, 'JRC-E-235A 

. '

T□ 87BT1, SEL -5872, PORT 1 
PANEL 4, 'JRC-E-234A 

CAT5E 

I U l<lU-l, ;st.L -�411, t'UI< I l 

PANEL 2, 'JRC-E-232A 

T□ RTU, SEL-3555, ETH1
THIS D'JG, 

T□ RI□-2, SEL-2411, PORT 1
PANEL 2, 'JRC-E-232A 

T□ ETH S'J 112, ML3001
SLOT G-P□RT 3, THIS D'JG,

GB 

T□ 87B2 BU, SEL-5872, PORT 1 
PANEL 10, 'JRC-E-240A 

T□ 87B2 PRI, SEL-5872, PORT 1 
PANEL 10, 'JRC-E-240A T□ ETH S'J 111, ML3001

SLOT G-.e_qRT 3, THIS D'JG, 
RI□-2

� 
el 

� 
•L. JIii

SEL -2411 
'<>' 

.., 

•0
"" 

► 
AOL CB2-2A,GA-A07A 

A02, CB2-4A,GB-C02A 

A07, HA-AOlA ,FA-AOlA 

A09, HA-CO! A 

� 
� 

ITEM B005 
4970 BNC 

ENC TEE 

GND. GND4 
COL GA-A09A 

CO2, GB-A02A ,GB-C04A 

:oJ C03, E2A 

C04, GB-C02A ,GB-C06A 

cos, E3A 

C06, GB-C04A ,GB-C08A 

C07, E4A 

cos, GB-C06A ,GB-C10A 

C09, E5A 

ClO, GB-C08A ,GB-C12A 

Cll, E6A 

C12. GB-C10A ,GB-C14A 

C13, 
Cl4, GB-C12A ,GB-C16A 

Cl5, EBA 

Cl6, GB-C14A ,GB-D02A 

C953 

SHELF 

ITEM B006 

NOTES: 

I. ALL '.,/IRING TD BE #12 Al,/G, SIS EXCEPT AS NOTED,
A - #16 Al,/G, SIS '.,/IRE

2. ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT
CIRCUIT CONNECTIONS '.,/ILL HAVE INSULATED RING
TONGUE TYPE LUGS. CT CIRCUITS NOTED BY ,_,

3. DESTINA TI□N TYPE '.,/IRE MARKERS,

DOI. E9A 

D02, GB-C16A ,GB-D04A 

D03, ElOA 

D04, GB-D02A ,GB-D06A 

D05, EllA 

D06, GB-D04A ,GB-DOBA 

D07, E12A 

DOS, GB-D06A ,GB-DIOA 

D09, F2A 

DlO, GB-D08A ,GB-D12A 

Dll, F3A 

D12, GB-DlOA,GB-D14A 

Dl3, F4A 

D14, GB-D12A,GB-D16A 

Dl5, F5A 

D16, GB-D14A ,GB-E02A 

EOI. F6A 

E02, GB-D16A ,GB-E04A 

E03, 
E04, GB-E02A ,GB-E06A 

E05, 
E06, GB-E04A,GB-EOBA 

E07, 
EOS, GB-E06A ,GB-ElOA 

RECPT2 

0 

Ed 
ITEM B007 

E09, 
ElO, GB-EOBA ,GB-E12A 

Ell. 
E12. GB-E10A ,GB-E14A 

El3, 
El4, GB-E12A,GB-E16A 

E15. 
El6, GB-E14A,GB-Z02A 

ZOl. 
Z02, GB-E16A,GB-Z04A 

Z03. 
Z04, GB-Z02A,GB-Z06A 

Z05. 
Z06, GB-Z04A,GB-ZOBA 

Z07. 
zos, GB-Z06A ,GB-ZlOA 

Z09. 
ZlO, GB-ZOBA,GB-Z12A 

Zll. 
Z12. GB-Z10A ,GB-Z14A 

Z13. 
Zl4, GB-Z12A,GB-Z16A 

ZlS. 
Zl6, GB-Z14A 

Ed Ed 

RI□-1 I SEL -2411 l:iA
J @ @ @ I AOL CB1-2A,HA-A07A 

A02, CB1-4A,GA-C02A 

A07, GB-AOlA 

.., 

el - -
el le 

:1
... , 

ITEM B005 

1111 

C953 
4970 BNC 

T□ cL□cK e 1 1 
SEL-2407, □UT3 ENC TEE "\ 

THIS D'JG, 

T□ ETH S'J 112, ML3001
SLOT G-P□RT 4, THIS D'JG,

RI□-3

� 
el.. , 

� 

1111 

� 
� 

el:1

ITEM B005 

� 
le 1111 

.., 

� 

l•I 

� 
� 

CAT5E 

SEL-2411 

4970 BNC 

A09, GB-CO!A 

GND. GND3 
COL HA-A09A 

CO2, GA-A02A,GA-C04A 

:oJ C03, B2A 

C04, GA-C02A,GA-C06A 

cos, B3A 

C06, GA-C04A,GA-C08A 

C07, B4A 

cos, GA-C06A,GA-C10A 

C09, B5A 

ClO, GA-COBA,GA-C12A 

Cl!. B6A 

C12. GA-C10A,GA-C14A 

C13, 
Cl 4, GA-C12A ,GA-C16A 

Cl5, BSA 

Cl 6, GA-C14A ,GA-D02A 

HA 

AOL CB3-2A,GB-A07A 

A02, CB3-4A,HA-C02A 

A07, GA-AOlA 

A09, GA-CO!A 

GND, GND5 
COL GB-A09A 

CO2, HA-A02A,HA-C04A 

:<>1 C03, 
C04, HA-C02A,HA-C06A 

C05, 
C06, HA-C04A,HA-COBA 

C07, 
COS, HA-C06A,HA-C10A 

C09, 
ClO, HA-COB A ,HA-C12A 

Cl!. 
C12. HA-C10A,HA-C14A 

Cl3, 
Cl 4, HA-C12A ,HA-C16A 

5011 ENC Cl5, ..,__ __________ -::BiN=c-T=EJE� TERMINATOR C16. HA-C14A,HA-D02A 

TRIPPLITE RS-0615-F 

Ed Ed Ed 

NA 

L. AlO
N, All
G. A12

KA 

DOI. B9A 

D02, GA-C16A ,GA-D04A 

D03, BlOA 

D04, GA-D02A ,GA-D06A 

D05, BllA 

D06, GA-D04A ,GA-DOBA 

D07, B12A 

DOS, GA-D06A ,GA-DIOA 

D09, C2A 

DlO, GA-DOBA ,GA-D12A 

D11. C3A 

Dl2, GA-DJOA ,GA-Dl4A 

Dl3, C4A 

D14, GA-D12A ,GA-D16A 

Dl5, C5A 

D16, GA-D14A ,GA-E02A 

EOl. C6A 

E02, GA-D16A ,GA-E04A 

E03, CSA 

E04, GA-E02A ,GA-E06A 

E05, C9A 

E06, GA-E04A ,GA-EOBA 

E07, ClOA 

EOS, GA-E06A ,GA-ElOA 

DOI. 
D02, HA-C16A ,HA-D04A 

D03. 
D04, HA-D02A ,HA-D06A 

D05. 
D06, HA-D04A ,HA-DOBA 

D07, G2A 

DOS, HA-D06A ,HA-D10A 

D09, G4A 

DlO, HA-D08A ,HA-D12A 

Dll. H2A 

D12, HA-D10A ,HA-D14A 

Dl3, H4A 

D14, HA-D12A ,HA-D16A 

Dl5, H6A 

Dl6, HA-D14A ,HA-E02A 

EOl. HBA 

E02, HA-D16A ,HA-E04A 

E03. 
E04, HA-E02A ,HA-E06A 

E05, FA-A02A 

E06, HA-E04A ,HA-EOBA 

E07, BA2A 

EOS, HA-E06A ,HA-ElOA 

E09, CllA 

ElO, GA-EOBA,GA-E12A 

Ell. C12A 

E12. GA-ElOA ,GA-E14A 

El3, D2A 

El4, GA-E12A,GA-E16A 

El5, D3A 

El6, GA-E14A,GA-Z02A 

ZOI. D4A 

Z02, GA-E16A,GA-Z04A 

Z03, D5A 

Z04, GA-Z02A,GA-Z06A 

Z05, D6A 

Z06, GA-Z04A,GA-ZOBA 

Z07, DBA 

zos, GA-Z06A,GA-Z10A 

Z09, D9A 

ZlO, GA-ZOBA,GA-Z12A 

Zll. DlOA 

Z12. GA-Z10A,GA-Z14A 

Zl3, DllA 

Zl4, GA-Z12A,GA-Z16A 

ZlS. D12A 

Zl6, GA-Z14A 

E09. BA4A 

ElO, HA-EOBA,HA-E12A 

Ell. CA2A 

E12. HA-E10A,HA-El4A 

E13. CA4A 

El4, HA-E12A,HA-E16A 

ElS, J2A 

El6, HA-E14A,HA-Z02A 

ZOI. J4A 

Z02, HA-E16A,HA-Z04A 

Z03, AA2A 

Z04, HA-Z02A,HA-Z06A 

ZOS, J6A 

Z06, HA-Z04A,HA-ZOBA 

Z07, JBA 

ZOS, HA-Z06A,HA-Z10A 

Z09. 
ZlO. HA-ZOBA,HA-Z12A 

Zll. 
Z12. HA-Z10A,HA-Z14A 

Z13. 
Zl4, HA-Z12A,HA-Z16A 

ZlS. 
Zl6, HA-Z14A 
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Dz 

C'l 
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� 
Dz 
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z 
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"' � 

I 

I 

I

I 
I 

I 

...._ 
3: 3:-, -,
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ti)
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� a
b
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I
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C 
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I 

I 
N 
(>I 
N 
CD 

"'lJ:Z 0� 

� G) (') 
l"T1 0 -t 
'l> -<� 
"' G) ti) �� C !::cj 

3:: aJ � 
ti) � 

�� 
-t �11II

II 

I

I 
I 

I 

COMM (PANEL 2) REAR VIEW 

I 
- -

LEFT SIDE SHEET 
-1-

I 

I 

' 

I 
I 

I 

' 

CBI-I 
CBl-3 
CB6-1 
CB6-3 

NA-L,RC1 
NA-N,RC2 

NA-G,GNDI 

CB1-2A ,B7A

GA-CQ3A

GA-CQ5A

GA-CQ7A

GA-CQ9A

GA-CUA

Bl",Cl
"'

GA-C15A

GA-DOI A
GA-DQ3A

GA-D05A

GA-D07A

B7A ,C7A 

GA-DQ9A

GA-DUA

GA-D13A

GA-D15A

GA-EOIA

Cl" ,D1,.,.

GA-E03A

GA-E05A

GA-E07A

GA-E09A

GA-EUA

C7A ,D7A 

GA-E13A

GA-E15A

GA-ZOIA

GA-ZQ3A

GA-ZQ5A

DIA

GA-Z07A

GA-Z09A

GA-ZUA

GA-Z13A

GA-Z15A

CB2-2A ,E7A

GB-C03A

GB-CQ5A

GB-C07A

GB-C09A

GB-CUA

El ... \Fl'"' 

GB-C15A

GB-DOI A
GB-DQ3A

GB-D05A

GB-D07A

E7A

GB-D09A

GB-DUA

GB-D13A

GB-DJ5A

GB-EOIA

J7A ,G3A

HA-D07A

GIA ,HIA 

HA-DQ9A

H3A ,G3A

HA-DUA

H5A ,HIA 

HA-D13A

H7",H3"' 

HA-D15A

H5A

HA-EQIA

"' ru "' 
w 

"'ru"'
w 

"' ru "' w 

"' ru "' 
w 

"' ru "' 
w 

"' ru "' 
w 

"' ru "' w 

,nru "' w 

A 
IDCP26 
IDCN28 
2DCP26 
2DCN28 

AC2-35 
N 

ACG 

B 
RI□!+ 
64LG 
64LGL 
64MTR 
64LDC 
64HTR 
RI□!+ 
67LG 
67LGL 
67MTR 
67LDC 
67HTR 

C 
RI□!+ 
70LG 
70LGL 
70MTR 
70LDC 
70HTR 
RI□!+ 
DILG 
OlLGL 
OlMTR 
OlLDC 
OlHTR 

D 
RI□!+ 
04LG 
04LGL 
04MTR 
04LDC 
04HTR 
RI□!+ 
07LG 
07LGL 
07MTR 
07LDC 
07HTR 

E 
RI□2+ 
!OLG
!OLGL
!OMTR
!OLDC
!OHTR
RI□2+
13LG
13LGL 
13MTR 
13LDC 
13HTR 

F 
Rl□2+ 
16LG 
16LGL 
16MTR 
16LDC 
16HTR 

G 
Rl□3+ 

86BTITR 
Rl□3+ 

51HTIAL 

H 
Rl□3+ 

87B2PAL 
Rl□3+ 

86B2TR 
RI□3+ 

87B2P□FF 
RI□3+ 

87B2B□FF 

I 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 

12 

1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 

12 

I 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 

12 

I 

2 -
3 L 

4 
5 
6 
7L 

SL

9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 

1 
2 
3 
4 
5 
6 
7 
8 

9 

10 
11 

12 

DC PANEL I 
'w'RC-E -410 

2C
�

ID
CKT -26 <R) DC2P 
CKT-28 <BK) 
CKT-26<R) 

� CKT -28 <BK) DC2B 
2CMID 

DC  PANEL 2 
v/RC-E-410 

2C�CKT-35 <BK)�
N (vi) AC PANEL 2

v/RC-E-400

143-1 <R/C#l4
464-S3A

143-2 <BK) 
143-3 (□)

TBR
'w'RC-E-303 

143-4 <BU) 
143-5 (Y) 
143-6 <BR) _y---- I SP

153-1 (R/C#l4 
467-S3A

153-2 <BK) 
153-3 (□)

TBR
'w'RC-E-303 

153-4 <BU) 
153-5 (Y)

<p-----1 SP153-6 <BR) 

163-1 (R/C#l4
470-S3A

163-2 <BK)
163-3 (□)

TBR
'w'RC-E-304 

163-4 <BU)
163-5 (Y) 
163-6 <BR) _y---- I SP

53-1 
53-2

(R/C#l4 

<BK) 
01-S3A 

TBR 53-3 (□) 'w'RC-E-301 
53-4 <BU)
53-5 <Y) 
53-6 <BR) <p-----1 SP

63-1 (R/C#l4
04-S3A

63-2 <BK)
63-3 (□)

TBR
'w'RC-E-302 

63-4 <BU)
63-5 (Y) 
63-6 <BR) _y---- 1 SP

73-1 (R/C#l4 
07-S3A

73-2 <BK) TBR73-3 (□) 'w'RC-E-302 
73-4 <BU)
73-5 (Y)

<p-----1 SP73-6 <BR) 

83-1 (R/C#l4
10-S3A

83-2 <BK)
83-3 (□) 

TBR
'w'RC-E-302 

83-4 <BU)
83-5 (Y) 
83-6 <BR) _y---- 1 SP

93-1 (R/C#l4 
13-S3A 

93-2 <BK)
93-3 (□)

TBR 
v/RC-E-302 

93-4 <BU)
93-5 (Y)

<p-----I SP93-6 <BR) 

103-1 (R/C#l4
l6-S3A 

103-2 <BK) 
103-3 (□)

TBR 
'w'RC-E-304 

103-4 <BU) 
103-5 <Y) 
103-6 <BR) <p-----I SP

P4-Q1 (R) 
4c�

P4-Q2 <BK) 
P4-Q3 <m 
P4-Q4 <BU) 

PIO-Pl <RJ2C#ID

PIO-P2 <BK) 
PIO-P3 (□)
PIO-P4 <BU) 
PIO-P5 <Y) 
PIO-P6 <BR) 

P2P4A 

PANEL 4 
'w'RC-E-234B 

P2PIOA 

PANEL 10 
viRC-E-240B 

PIO-P7 <RIBK> 
PIO-PB <□IBK> <p-----4 SP

L __ _ 

NOTES: 

I. ALL \rJIRING TD BE #12 A\rJG, SIS EXCEPT AS NOTED•
A - #16 A\rJG, SIS \,J]RE

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT C□NNECTI□NS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY '~' 

3, DESTINATION TYPE \rJIRE MARKERS, 

DC02A/15A 

2 A I 0-- --0
4 3 
0-- --0 

CB1 
1 .  ALCB2-1 
2, GA-AOI A ,Bl A 

3. A2,CB2-3

ITEM B009 4, GA-A02A

DC02B/15A CB2 

� 
I. CBl-1,CB3-1
2. GB-AOI A ,El A 

3, CBl-3,CB3-3 
ITEM B009 4, GB-A02A 

DC02C/15A CB3 

� 

I. CB2-!,CB4-1
2, HA-AOI A ,JI A
3. CB2-3,CB4-3

ITEM B009 4, HA-A02A

DC02D/15A CB4 

� 

I. CB3-!,CB5-1
2. AA4
3, CB3-3,CB5-3 

ITEM B009 4· AAS

DC02E/15A CBS 

� 
1.CB4-1
2, BA-PS2 
3. CB4-3

ITEM B009 4, BA-PSI

DC02F /15A CB6 

� 

I. A3,CB7-1
2. BA-PS6
3, A4,CB7-3 

ITEM B009 4, BA-PS5

DC02G/15A CB7 

� 

I. CB6-1,CB8-1
2, CA-PS2
3. CB6-3,CB8 -3

ITEM B009 4. CA-PSI

DC02H/15A CBB 

� 
I. CB7-1,CB9-1
2. CA-PS6
3, CB7-3,CB9-3 

ITEM B009 4. CA-PS5

DC02J/15A CB9 

� 

I. CBB-1,CBI0-1
2. FA-PSA3
3. CBB-3,CBI0-3

ITEM B009 4. FA-PSA2

DC02K/15A CB10 

� 
I. CB9-1
2. FA-PSB3 
3, CB9-3 

ITEM B009 4. FA-PSB2

I 

I 

I 
' 
I 

I 

I 

I 

I 

__I __ 

SYMBOLS LEGEND: 

* INDICATES SHORTING TYPE TERMINAL BLOCK,

RIGHT SIDE SHEET 

4C#l0 
PIP2A (R) Pl-Bl

PANEL I (BK) PI-B2
(□) PI-B3'w'RC-E-231B 
U) PI-B4�1iR) BATT-CGR

<BK) BA TT -CGRBATT, CHGR. BLD ALRMS'w'RC-E-40D � BLD ALRMS 

( 1 : 
FUTURE BY 
CUSTOMER 

"' ru 
- El 
-

�I 

-
-
- "'ru 

w 

�I 

J 
Rl□3+ 
MUXMA 
Rl□3+ 
MUXMI 
Rl□3+ 
BATT 
Rl□3+ 
BLDG 

K 

L 

M 

I 
2 
3 

4 
5 
6 
7 
8 
9 
ID 
11 

12 

1 

2 
3 

4 
5 

1� 
9 

10 
11 

12 

I 
2 
3 

4 
5 
6 

7 

8 

9 
10 
11 

12 

2 

3 

4 
5 

I� 
8 

9 

10 
11 

12 

- -,

CB3-2A ,J3A

HA-E15A 

J1 -'\J5A

HA-ZOlA

J3 ... \J7" 
HA-ZQ5A

J5" ,Gl" 
HA-Z07A

RECPT RC 
,-...,. I -

I . AIO
l[',.d/J21 2. All

G. GND2

ITEM BOO? 

N 
-
-

"' ru 
. "' 

w 
. 

p 

"' ru 
- El 

-

a -

-
,n ru "' 

. 

. 

1 

2 
3 

4 
5 
6 
7 

8 

9 

10 
11 

12 

I 
2 

3 

4 

5 

6 

7 
8 

9 

10 
11 

12 

1 

2 
3 

4 
5 

6 

7 
8 

9 

ID 
11 

12 

I 

I 

_ __ _J 
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230 kV LINES LNG & SRC (PANEL 3) REAR VIEW 

C953 
TD ETH S\/ #2, ML3001, SLOT C-P□RT 3 -

PANEL 2, \/RC-E-232A 
-----++- TD 21L-LNG, SEL-421, IRIG-B

ENC TLL 
THIS D\/G,

TD ETH S\/ #1, ML3001, SLOT C-P□RT 3 r----tt-- TD 51HT1, SEL-451, IRIG-B 
PANEL 2, \/RC-E-232A 4970 BNCANEL 41 \/RC-E-234A

87L-LNG CAT5E SEL-3llL AA -'--"'_a__ 

..... .....
,arr z l'GII' ., 

' ' 
0 ••••• o o(••·••)o 

lll 

:<llKl�JKl�lCl�lCl�JKl�lCl!lC!!lC!!lC!!lC!!lC!!lC!�JK!�Jll�JK!�JK!�JKo: 
IOt N2IIOll804 11111111111807 111111111 810l9Hl■12 11111141111 Ill 

" 
Olli 
oa ¥ 

•••• • ••• ' . 
o

o-

lll II 

��

Olli '-T ORX 

-

■ I IC I • IVA 'f'I 'C II IVS NS 
• I • I • + -

1@1 I .. l.- I .. -@) □ m, m, ,.., ,.. ,.,. .. ,.., .. , .. ZIG ztl 112 ,,., 11, ,,,. zto zt7 zta zto ,., m m m m "'" m I : I f I I 
ITEM C002 cp.,_, MMF□ ST-ST _J MMF□ ST-ST

TD MUX-EXP#1, 2 ___)
PANEL 1, \/RC-E-231A TD MUX-EXP#l, 3 

PANEL 1, \/RC-E -231A 

ZOI. BAI~ 
Z02. BA3~
Z03. BA5~
Z04. BA7~ 
Z05. BA9~ 
Z06. BAll~
207.
ZOB. 
Z09. BA13
ZlO. BA15
Zll. BAI 7
Z12. BA19
Z13.
Z14. 
Z25. CBI -2,BBlB 
Z26. CBI -4 ,AA-A22
Z27. GNDl

AO!. BC9 
A02. BCll 
A03. BC13
A04. BC15
A05.
A06.
A07.
AOB. 
A09. CA-AIO
AlO. B2 
All. BC! 7
A12. BC19
A13.
A14.

GROUND BUS

;an axn axn axn1 

A15. CA-Z29
A16. CA-A28
A17. CIO 
AIB. AA-A20 
A19. BlO 
A20. BB20,AA-A18 
A21. E2 
A22. AA-Z26,AA-A24
A23. 
A24. AA-A22,AA-A26
A25. CA-A17 
A26. AA-A24,BB20
A27. BB17
A28. BB19

BO!. BC!
B02. BC3
B04. BC5
B05. BC7
B07.
BOB.
B09.
BIO.
B12.
B13.
B15.
B16.

GND 
I. AA-Z27
2. CA-Z31 
3. EA-Z31 
4. GA-Z27

TS3 FMS-lOAl BC TS2 FMS-lOFF BB TS! FMS-lOFF BA
-

! 'J'J'J'lllllll
� 20 IB � 14 12 10 8 6 4 2
ru�----------� 

ITEM C003

I. AA-BO!
2. F3,DC2 
3. AA-B02
4. F4,DC4 
5, AA-B04
6, F5,DC6 
7. AA-B05
8. F6,DC8 
9, AA-AO! 

10, B4,CA-B01

11. AA-A02 
12. B5,CA-B02
13. AA-A03
14. Cl,DC14 
15. AA-A04 
16. C2,DC16
17. AA-All
18. 
19. AA-A12
20. 

19 17 15 13 11 9 7 5 3 I

1111'{/1{/1{/ 
� 18 16 14 � ro 8 6 4 2

I.
2.
3.
4.
5.
6.

ITEM C003 7.
8.
9.

10.

C953
6 

BNC TEE
�

C953
TD 21L-SRC, SEL-421, IRIG-B 

V 
TD 87L-LNG, SEL-311L, IRIG-B 

THIS D\/G, THIS D\/G, 

21L-LNG
• •·:::n::- .� •-:;c -;:.i::r -:;c A ..lZ.lL _&] = = = 

; d , ,'j r., 'S ,'j r., ; ,'j 

e ; VJ , e VJ , VJ ; ; 
.. ·-·-·-·-·- ·-·--·- ···-·-·-·-·-·-·-

-� .� .:II:'��::.�::.,·� � � � V y y y y 

:,I � (>, � 1,- I, I, � 'S I, � (>, � :,I I, � 

e ,. :; :; :; I;_ ,. :; e ,. :; I;_ ,. ,. :; l;I". 
• ........... ... ..

.. •••••••••••••••• 
& 
.. - .. ... - ... - - ... -

SEL-421
I 

.. - I --

'S 
- -· -· -·

®-...! 
' ' '

0 ·:::: 0 0 ·:::: 0 0 ·:::: 0• • • 
.. -- -- -- --

......... 

� 
-·-

� � � V y y y y -

'S I, (>, � 1,- I, I, (>, � 'S

e ,. :; I;_ ,. ,. I;_ 
. ...........

.
..
.... .

- ...

CA 

ZOl. DBI~ 
Z02, DB3~
Z03. DB5~
Z04. DB7~ 
Z05. DB9~ 
Z06. DBll~
207. DAI~ 
ZOB. DA3~
Z09, DA5~
ZlO. DA7~ 
Zll. DA9~ 
Z12. DAll~ 
Z13. DA13 
Z14. CA-ZIG
Z15. DA15 

11.
12.
13.
14.
15,
16, 
17. AA-A27 
18. AA-Z25,CA-A18
19, AA-A28
20, AA-A26

Z25.
Z26,
Z27.
Z28. 
Z29. CB2-2,AA-A15
Z30. CB2-4 ,CA-A21
Z31. GND2 
AOL DC9,CA-A24 
A02, DCll,CA-A25 
A03. DC13,CA-A26
A04. DC15,CA-A27
A05. 
A06. 
A07. CA-B03
A08. CA-A09 

19 17 15 13 11 9 7 5 3 I I. AA-ZOI ~ 

1111'{/'{/'{/ 
2. K5~ 
3. AA-Z02~
4. BAB~ 
5. AA-Z03~20 18 16 14 12 10 8 

ITEM C003

A17. AA-A25
A18, BB18 
A19. 
A20. C12 

6 4 

A21. CA-Z30,CA-A29
A22. B12 
A23. CA-A29 ,CA-BIB
A24. CA-AOl 
A25, CA-A02
A26. CA-A03
A27. CA-A04
A28. AA-A16 
A29. CA-A21,CA-A23
A30. 
A31. 

2 
6, K6~ 
7. AA-Z04~ 
8. BA12~ ,BA4~
9. AA-Z05~

10. K7~ 

BOB. CA-A09
B09, DC! 
BIO. DC3
Bl!. DC5
B12. DC7
B13 . 
B14. 
B15. Fl 
B16, F2
B17. E4 
B18. CA-A23
B19. 
B20 .
B21.
B22.

0 0 0 0 0 0 0 0 0 0 0 

@ @ <> @

0 

@
:LT"'ll-I ,s; r- .. -

� , , 0 

ZIG. CA-Z18,CA-Z14 
Z17. DA17 

A09. CA-AOB,CA-BOB
AlO. AA-A09 

A32. 
BO!. BClO,CA-B05 
B02, BC12,CA-B06 
B03. CA-B07,CA-A07
B04. B3 

B23.
B24.

-

8 e � @ 
z • • D DI • • .. - - • • • • ,. • • " • • - • - D M 

� � 
z •••••• •

Z18, DA19,CA-Z16
Z19. 

ITEM C004

TS6 FMS-lOAl-

! 'J'J'J'lllllll
� 20 IB � 14 12 10 8 6 4 2
ru�----------� 

ITEM C005

21L-SRC
.. . -r-.--.- - ---,-

� , � � 
e It:, fe; � J 

- Z20. 
TD ETH S\/ #1, ML3001, SLOT C-P□RT 4 • .CAT5E Z21. DB13

Z22. DB15
Z23,

DC 

I. CA-B09
2. BC2 
3, CA-BlO
4. BC4 
5. CA-Bll
6. BC6 
7. CA-B12
8. BCB 
9, CA-AOl 

10. CA-B05,FC2

- . ··-· 

11. CA-A02 

- . ·-- - ---· J 

PANEL 2, \/RC-E-232A 
TS5 FMS-lOFF
� 17 15 13 11 9 7 5 3 1

12. CA-B06,FC4

1111'{/1{/1{/ 13. CA-A03 
14. BC14 ,FC6
15. CA-A04 
16. BC16,FC8
17. CA-A12 
18. 
19. CA-A13
20. 

� 18 16 14 � 10 8 6 4 2
ITEM C005

Z24.

DB 

I. CA-ZOl~
2. Jl~ 
3. CA-Z02~
4. DBS~ 
5. CA-Z03~
6. J2~ 
7. CA-Z04~ 
8. DBl2~ ,DB4~
9. CA-Z05~

10. J3~ 

C953
6

BNC TEE
�

C953
TD 87L-SRC, SEL-311L, IRIG-B 

V 
TD 21L-LNG, SEL-421, IRIG-B 

THIS D\/G, THIS D\/G, 

SEL-421 EA
-= --" " 

r- � � r-•�r•- I --

, 'o � , (,_ 
�� ,� ... ®-...! 

-· -· -·• • • 
� e � 

0 ••■::: 0 0 ......... 0 0 ......... 0
fe; fe; fe; J fe; fe; r.e lot • • • 

All, 
A12. DC17
A13. DC19
A14, 
A15.
A16,

11. CA-Z06~ 
12. J4~ ,DBS~
13, CA-Z21
14. FU33-2
15. CA-Z22
16. FA20 
17.
18.
19,
20.

Z25.
Z26,
Z27.
Z28, 

B05, CA-B01,DC10 
BOG. CA-B02,DC12
B07, Bl,CA-B03

B25,
B26 .
B27.
B28,
B29.
B30,
B31.

TS4 FMS-lOFF DA
� U � 13 11 9 7 5 3 1 

1111'{/'{/'{/ 
I. CA-Z07~
2. Kl~ 
3. CA-ZOS~
4. DAB~ 
5. CA-Z09~20 IB � � � 10 8 6 4 2 

ITEM C005

A17. GA-A25 
Al8, CB3-2,GA-Z25
A19. 
A20, C4 

6. K2~ 
7. CA-ZlO~ 
8. DA12~ ,DA4~
9. CA-Zll~ 

10. K3~

BOB. EA-AOB
B09, FCI 

.. ·-·-·-·-·- •-• ... •- •••••••••••••••• .. --

-·-
-·-

-- -- --

� 

ZOI. FBI~ 
Z02, FB3~
Z03. FB5~
Z04, FB7~ 
Z05. FB9~ 
Z06, FBll~
207. FA!~ 
ZOB, FA3~
Z09. FA5~
ZlO, FA7~ 
Zll. FA9~ 
Z12. FAll~ 
Z13. FA13~ 
Z14. EA-ZIG 
Z15. FA15 

Z29. CB4-2,GA-A15
Z30, CB4-4 ,EA-A21
Z31. GND3 

A21. EA-Z30,EA-A29
A22, D12 
A23. EA-B20

BlO. FC3
Bl!. FC5
B12. FC7
B13, 
B14.

-· -. - + 
- � .. ��:--� !Jr � �" 

; 'S 'S 

e ; ,. ii e ii e 

• ·••1111.••·-·-•-• .. •- ·-·-·-·-·-·-·-·-

� 
- � ,0. Q Q I 

; � 

,. ii ii fJ """
.......... .. .. . .. . _._

-

'S 

• 

AO!. FC9,EA-A24 
A02. FCll,EA-A25 
A03, FC13,EA-A26
A04. FC15,EA-A27
A05.
A06. 
A07. EA-B03 

A24, EA-AOl
A25. EA-A02
A26, EA-A03
A27. EA-A04 
A28. GA-A16 
A29. EA-A21,EA-B18
A30.

B15,
B16. 
Bl 7, G2 
BIB. EA-A29,EA-B20
B19. EB 
B20. EA-B18,EA-A23
B21.& 

.. - .. ... - ... - -
0 0 0 0 0 0 0 0 

... - - ...
0 0 0 0 

- -
r· r· ,s; - - .... ZIG. EA-Z14,EA-Z18 

Z17. FA17 

AOB. EA-A09 ,EA-BOB 
A09. EA-AOB 

A31. B22.
A32. B23.

@ @ � <> � @

z • • • .. .. .. .. - - • • • • ,. • • " • • - • • 

TS9 FMS-lOAI FC
-

! 'J'J'J'l l l l l l l 
I. EA-B09 11. EA-A02 
2. DC10,HC2 12. EA-B06,HC12
3, EA-BlO 13. EA-A03 
4. DC12,HC4 14. C5,HC14

� 20 IB � 14 12 10 8 6 4 2 5. EA-Bll 15. EA-A04 
(1J 6. DC14,HC6 16. C6,HC16

ITEM C007 7, EA-B12 17. EA-A12 
8, DC16,HC8 18. 
9. EA-AOl 19. EA-A13

@ ., (>, 
0 -

8 ,e i � @ • - z •••••• • -
• 

_,, 

ff 2 
'32A 

TSB FMS-lOFF
19 17 15 13 11 9 7 5 3 1

1111'{/1{/1{/ 
20 18 16 14 12 10 8 6 4 2
ITEM C007

FB 

Z18. EA-Z16,FA19
Z19. 
Z20. 
Z21. FB13
Z22. FB15
Z23. 
Z24.

I. EA-ZOI~
2. Ml~ 
3. EA-Z02~
4. FBS~ 
5. EA-Z03~
6. M2~ 
7. EA-Z04~ 
8. FBl2~ ,FB4~
9. EA-Z05~

AlO. GA-A09 
All. 
A12. FC17
A13. FC19
A14.
A15.
A16.

11. EA-Z06~ 
12. M4~ ,FBS~
13, EA-Z21
14. FU36-2
15. EA-Z22
16. P12 
17,
18,
19.

10. EA-B05,HC10 20. 10. M3~ 20.

C953 
TD ETH S\/ #2, ML3001, SLOT C-P□RT 1 -

PANEL 2, \/RC-E-232A 
-----++- TD CLOCK, SEL-2407, □UT4

BNC TEE PANEL 2, \/RC-E-232A

TD ETH S\/ #1, ML3001, SLOT C-P□RT 1 J V TD 21L-SRC, SEL-421, IRIG-B 
PANEL 2, \/RC-E-232A 4970 BNCTHIS D\/G,

SEL-3llL GA87L-SRC CAT5E 

lll IX 

-- ..... 
PCIRI' Z POii' I 

' �· O(·····Jo o ••••• o.... . ... ' ' 
o

o-

�oommoommmmmmmmmoooo� ¥ O
lli 

oa ' ORX 
X �

lll IX 
Olli 

IDt ., .. ,- .. , .. , .... , .. 11011111■12 111IB14l■11 Ill -
!""'- 1@1 

@) �o
m, "',,., ,.. ,.,. IOI,.., IOI, .. ZIG zu 112 ,,,. 11, ,,,. 111 m 111 111 ,,. m m m "'I"' m ,® : lWW 

ITEM COOS

TS12 FMS-lOAI -�----------�

! 'J'J'J'l l l l l ll 
� 20 IB � 14 12 10 8 6 4 2
ru�----------� 

ITEM C009

cp.,_, MMF□ ST-ST _J MMF□ ST-ST
TD MUX-EXP#1, 4 ___)

PANEL 1, \/RC-E-231A TD MUX-EXP#1, 5 

HC 

I. GA-BOl
2. FC2 
3. GA-B02
4. FC4 
5, GA-B04
6. FC6 
7, GA-B05
8. FCB 

PANEL l, \/RC-E-231A 

11. GA-A02
12. FC12 
13. GA-A03
14. FC14 
15. GA-A04
16. FC16 
17, GA-All
18. 

TSll FMS-IOFF
� 17 15 13 11 9 7 5 3 1

1111'{/1{/1{/ 
� 18 16 14 � ro s 6 4 2
ITEM C009

ZOI. HAI~ 
Z02, HA3~
Z03. HA5~
Z04. HA7~ 
Z05, HA9~ 
Z06. HAll~
Z07.
ZOB. 
Z09, HA13
ZlO. HA15
Zll. HA! 7
Z12. HA19
Z13.
Z14, 
Z25. EA-AIB,HBIB 
Z26. CB3-4 ,GA-A22
Z27. GND4

HB 

I.
2.
3.
4.
5,
6.
7,
8.
9.

11.
12.
13.
14.
15,
16. 

AO!. HC9 
A02, HCll 
A03. HC13
A04. HC15
A05,
A06.
A07.
AOB. 
A09, EA-AIO
AlO. F7 
All. HC17
A12. HC19
A13.
A14,

17, GA-A27
18. GA-Z25 
19, GA-A28 9, GA-AOl

10. FClO 
19. GA-A12
20. 10. 20. GA-A26,GA-A18

NOTES: 

I. ALL \./IRING TD BE #12 AVG, SIS EXCEPT AS NOTED:

2. ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT C□NNECTIDNS \./ILL HAVE INSULATED RING
TONGUE TYPE LUGS. CT CIRCUITS NOTED BY '~' 

3, DESTINA TI□N TYPE \./IRE MARKERS,

BO!. D4 ,EA-B05
B02. D5,EA-B06 
B03. EA-A07,EA-B07
B04. D3 
B05. EA-BOl,FClO 
BOG. EA-B02,FC12
B07. EA-B03,D1

B24.
B25.
B26.
B27.
B28.
B29.
B30.
B31.

TS7 FMS-lOFF FA
19 17 15 13 11 9 7 5 3 1 

1111'{/'{/'{/ 
I. EA-Z07~
2. L5~ 
3. EA-ZOS~
4. FAS~ 
5. EA-Z09~20 18 16 14 12 10 8

ITEM C007

A15, EA-Z29
A16, EA-A28
A17. BB 

6

AIB. HB20,GA-A20
A19, DlO 
A20. GA-A18
A21. E6 

4 

A22. GA-Z26,GA-A24
A23, 
A24. GA-A22,GA-A26
A25. EA-A17 
A26. GA-A24 ,HB20
A27. HBl7 
A28, HB19

2

TSlO FMS-lOFF
19 17 15 13 11 9 7 5 3 1

1111'H'H'H 
20 18 16 14 12 10 8 6 4 2
ITEM C009

6. LG~ 
7. EA-ZlO~ 
8. FA12~,FA4~
9. EA-Zll~ 

10. L7~

BO!. HCl
B02, HC3
B04. HC5
B05. HC7
B07,
BOB.
B09.
BIO.
B!2,
B13.
B15.
B16.

HA 

I. GA-ZOl ~
2. M5~ 
3. GA-Z02~
4. HAS~ 
5, GA-Z03~
6. M6~ 
7, GA-Z04~ 
8. HA!2~ ,HA4~
9, GA-Z05~

10. M7~ 

11. AA-Z06~ 
12. KB~ ,BAB~
13. AA-Z09
14. FU31-2 
15. AA-ZlO 
16. FU31-4
17. AA-Zll
18. FU31-6
19. AA-Z12
20. N4 

B32.
B33,
B34.
B35.
B36.
B37.
B38.
B39.
B40,
B41.
B42.
B43.
B44.
B45.
B46.
B47.
B48.

11. CA-Z12~ 
12. K4~ ,DAB~
13. CA-Z13 
14. FU32-2
15. CA-Z15 
16. FU32-4
17. CA-Z17 
18. FU32-6
19. CA-ZIB
20. NB 

B32.
B33,
B34.
B35,
B36.
B37,
B38.
B39,
B40.
B41,
B42.
B43.
B44.
B45.
B46.
B47.
B48.

11. EA-Z12~ 
12. LB~ ,FAS~
13. EA-Z13 
14. FU35-2
15. EA-Z15 
16. FU35-4
17. EA-Z17 
18. FU35-6
19. EA-ZIB 
20. DB16,P8

11. GA-Z06~ 
12. MS~ ,HAS~
13. GA-Z09 
14. FU34-2
15. GA-ZlO 
16. FU34-4
17, GA-Zll 
18. FU34-6
19. GA-Z12
20. P4 
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I 

230 kV LINES LNG & SRC (PANEL 3) 
-- -- --

I LEFT SIDE SHEET 

I
I
I

I 

I

' 

CBI-I 
CBl-3 
CB3-1 
CB3-3 

CA-B07 
AA-A10 
CA-B04 

BC10 
BC12 

D9 
GA-A17 

C9 
AA-A19 

Cll,CB2-2 
CA-A22 

BC14 
BC16 

E7 
EA-A20 

FC14,F11 
FC16,F12 

B9,El 
AA-A17 
E3,B11 

CA-A20 

EA-B07 
FB 

EA-B04 
EA-B01,F9 

EA-B02,F10 

B7,E5 3
GA-A19 

GLCB4-2 
EA-A22 

C9,CB1-2 -
AA-A21 -

Cll -
CA-B17 -

D9,CB3-2 -
GA-A21-

C3,G1-
EA-B19-

CA-B15 

CA-B16 
BC2 
BC4 
BC6 
BCB 

GA-A10 
D2 

Hl,D4 
H2,D5 
H3,C5 

H4,C6 

E7,D11 
EA-B17 

F9 
F10 
Fll 
F12 

lf1 
ru"' 
w 

lf1 
ru"' 
w 

lf1 
ru 
"' 
w 

lf1 
ru"' 
w 

lf1 
ru"' 
w 

lf1 
ru 
"' 
w 

lf1 
ru 
"' 
w 

In 
ru 
"' 
w 

A 
IDCP29 
IDCN31 
2DCP29 
2DCN31 

B 
+C67
C67 
GL67 

+TCl-67
Tl-67

SP 
SRCP+ 

52aP67 
LNGP+ 
52aP67 
LNGB+ 
52aB67 

C 
+TC2-67

T2-67 
SP 
SP 

+ TC2-70
T2-70 

SP 
SP 

LNGP+ 
52aP64 
LNGB+ 
52aB64 

D 
+C70
C70
GL70

+TCl-70
Tl-70

SP 
SP 
SP 

SRCP+ 
52aP70 
SRCB+ 
52aB70 

E 
LNGP+ 
89aP74 
LNGP+ 
89aB74 
SRCP+ 

89aP75 
SRCB+ 

89aB75 

F 
+C64
C64

+TCl-64
Tl-64

+TC2-64
T2-64 
+C70
C70 

+TCl-70
Tl-70

+TC2-70
T2-70

G 
SRCB+ 

86BTIBF70 

H 
+TCl-70

Tl-70
+TC2-70

T2-70

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 

12 

DC PANEL I 
\./RC-E -410 

2C
�

ID 
CKT -29 <R> DC3P 
CKT-31 <BK) 
CKT-29<Rl 

�CKT -31 <BK> DC3B 
2CMID 

12C#IO 
151-1 <R)
151-2 <BK)
151-3 (□) 

151-4 <BU)
151-5 (Y)

DC PANEL 2 
v/RC-E-410 

467-SIA
TBR

\./RC-E-303 

151-7 (R/BK) -r--- 1 SP
151-B
151-9
151-10
151-11
151-12

152-1
152-2
152-3
152-4
162-1
162-2
162-3
162-4
141-9
141-10
141-11 

<BK/R) 
(0/BK> 

<BU/BKl 
<Y /BK> 
<BR/BK) 

(R) 4C#IO 

<BK) 
(□) 

<BU) 4C#IO(R) 
<BK) 

(□) 

<BU) 4C#!O(R) 
<BK) 

(□) 

141-12 <BU)

12C#IO 

467-S2A
TBR

\./RC-E-303 

470-S2A
TBR

\./RC-E-304 

464-SIB
TBR

\./RC-E-303 

1 '-161-1 <R> 470-SIA
2 '- 161-2 
3 '- 161-3 
4 '- 161-4 
5 '-161-5 
6 
7 
8 
9 '-161-9 
10 '-161-10 
11 '-161-11 
12 '-161-12 

1 191-1
2 191-2
3 191-3
4 191-4
5 192-1
6 192-2
7 192-3
8 192-4-
9 

10 
11 
12 

1 P4-Nl 

<BK) 
(□) 

TBR
\./RC-E -304 

<BU) 
(Y) 

-r---3 SP

(0/BK) 
<BU/BK> 
<Y /BK> 
<BR/BK> 

(R) .......... 
<BK) 

(□) 

<BU) 4C#IO<R) 
<BK) 

(□) 

(BU)

12C#IO 
(R) 

474-SIA
TBR

v/RC-E-304 

475-SIA
TBR

\./RC-E -304 

P3P4A 
2• P4-N2 <BK) PANEL 4 3 '" 
4 
5 
6 
7 '" 
8 '" 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 

12 

1 
2 
3 
4 
5 
6 
7 
8 

9 

10 
11 
12 

P4-N3 (□) 

P4-N4 <BU) 
P4-N5 <Y) 
P4-N6 <BR) 
P4-N7 (R/BK) 
P4-NB <D/BK) 
P4-N9 <BU/BK) 
P4-N10 <Y /BK> j
P4-Nll <BR/BK> 
P4-N12 <BK/R) 

v/RC-E-234B 

P4-Pl 
P4-P2 

12C
�<R> P3P4B 

<BK) . - SP PANEL 4 
v/RC-E-234B 

12C#IO 
P5-Pl (R) P3PSA 
P5-P2 <BK) PANEL 5 P5-P3 (□) \./RC-E-235B 
P5-P4 <BU) 8 SP 

L 

NOTES: 

I. ALL \rJIRING TD BE #12 A\./G, SIS EXCEPT AS NOTED•

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT C□NNECTI□NS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY '~' 

3, DESTINATI□N TYPE \rJIRE MARK ERS, 

DC03A/15A CB 1 
2 A I !. ALCB2-1
o- --0 2, AA-Z25,El
� ---<5 3, A2,CB2-3
ITEM COIO 4, AA-Z26

DC03B/15A CB2 

� 
I.CBI-I
2, CA-Z29,B11 
3, CBl-3 
4, CA-Z30ITEM COIO 

DC03C/15A CB3 

� 
!. A3,CB4-1 
2, EA-A18,E5 
3, A4,CB4-3 
4, GA-Z26ITEM COIO 

DC03D/15A CB4 

� 
!.CB3-1 
2, EA-Z29,D11 
3, CB3-3 
4, EA-Z30ITEM COIO 

I
I
I

I 

I

I

I 
I
I

I

I 

I
I

__ I_ 

SYMBOLS LEGEND: 

* INDICATES SHORTING TYPE TERMINAL BLOCK,

REAR VIEW 

6A FU31 
I 2 I. NIo-rr::::::n-o 2, BA14 

� 
3, N2 
4, BA16 
5. N3

ITEM C015 6. BAIB 

6A FU32 
I 2 !. N5o-rr::::::n-o 2, DA14 
� 3. N6 
� 4. DA16

5. N7
ITEM C015 6, DAlB 

6A FU33 
1

1 2
11. FU35-3o-rr:::::Il-0 2. D Bl 4 

ITEM C014 

6A FU34 
I 2 I. Plo-rr::::::n-o 2, HA14 
� 3, P2 
� 4. HA16

5, P3
ITEM C015 6, HA!B

6A FU35 
I 2 !. P5

� 
2, FA14 
3, FU33-1,P6 

� 4, FA16 
5, P7 

ITEM C015 6, FAIB 

6A FU36 

I6--a::IJ-6 I 
I. p 11
2. FB14

ITEM C014 

RIGHT SIDE SHEET 

9C#IO 
467-C2A (R) 

<BK) TBR
(□) \./RC-E-303 <BU) 

(R/BK) 
<BR) 

<D/BK) 
I SP ----4: <BU/BK) 

464-C2A
TBR 

\./RC-E-303 

I SP 

467-CIA
TBR 

\./RC-E-303 

9C#IO 
<Rl 
(BK) 

(□) 

(BU) 
(R/BKl 

(BR) 
(0/BK) 

<BU/BKl 

9C#IO 
(R) 

<BK) 
(□)

<BU) 
(R/BK) 

<BR) 
(0/BK) 

I SP ----4: <BU/BK) 

470-C2A
TBR 

v/RC-E-304 

1 SP 

CCVT-IPA 
TBR 

v/RC-E-303 

1 SP 

CCVT-2PA 
TBR 

v/RC-E-304 

1 SP 

9C#IO 
<R> 

<BKl 
(□) 

<BU) 
(R/BK) 

(BR) 
(0/BK) 

(BU/BK) 

9C#IO 
(Rl 

(BK) 
(□) 

<BUl 
(R/BK) 

<BRl 
(0/BK) 

<BU/BK) 

9C#IO 
(R) 

<BK) 
(□) 

<BU) 
(R/BK) 

<BR) 
(0/BK) 

(BU/BK) 

�
#10 

(BK) 

TBR 2 
(BU) 

\./RC-E-303 

156-1
156-2
156-3
156-4
156-5
156-6 • r--

ru 

156-7 . "'w 
156-8 . 

146-1
146-2
146-3
146-4
146-5
146-6 r--

ru 

146-7 "' 
w 

146-8

155-1
155-2
155-3
155-4 . 
155-5 . 

155-6 • r--
ru 

155-7 w

155-8

-

166-1
166-2
166-3
166-4
166-5
166-6 �tu
166-7 El 
166-8

144-1
144-2
144-3
144-4
144-5
144-6

�
Kl 

144-7 El 
144-8 

164-1
164-2
164-3
164-4
164-5
164-6 lf1 

ru 

164-7 "' 
w 

164-8

112-6
112-8

lf1 
ru 

- El 

-

-
In 
ru 
"' 

. 

. 

�I 

J 
IICI 
11C2 
11C3 
llCO 
12CI 
12C2 
12C3 
12CO 

K 
7Cl 
7C2 
7C3 
7CO 
8Cl 
8C2 
8C3 
8CO 

L 
9Cl 
9C2 
9C3 
9CO 
IOCI 
IOC2 
IOC3 
IOCO 

M 
15Cl 
15C2 
15C3 
15CO 
16CI 
16C2 
16C3 
16CO 

N 
PIX! 
PIX2 
P1X3 
PlXN 
PIYI 
P1Y2 
PIY3 
PIYN 

p 
P2Xl 
P2X2 
P2X3 
P2XN 
P2Yl 
P2Y2 
P2Y3 
P2YN 

P3Y2 
P3YN 

Q -

R 

T 

* 
I 
2 
3 
4 
5 
6 
7 
8 

9 

10 
11 
12 

* 

9 

10 
11 
12 

* 
1 
2 
3 
4 
5 
6 
7 
8 

9 

10 
II 

12 

* 

DB2-
DB6~ 
DB10-
DB12-
K5-
K6-
K7-
KB-

DA2-
DA6-
DA!O-
DA12-

I 

J5-,BA2-
J6-,BA6-
J7~,BA!O-
J8-,BAJ2-

M5-
M6-
M7-
MB
FA2-
FA6-
FA!O~ 
FA12-

1 - FB2-
2 - FB6-
3 ,._ FB!O-
4 ,._ FB12-
5 ,._ Ll~,HA2-
6 - L2~,HA6~ 
7 - L3-,HAIO-

,..§. - L4-,HA!2~
9 

10 
11 
12 

1 - FU31-1 
2 
3 
4 
5 
6 
7 
8 

9 

10 
11 
12 

I 

2 
3 
4 
5 
6 
7 
8 

9 

10 
11 
12 

I 
2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

I 
2 

3 

4 
5 

6 

7 

8 

9 

10 
11 
12 

1 -
2 

3 

4 

I� 
9 

10 
11 
12 

,._ FU31-3 
,._ FU31-5 
,._ BA20 
- FU32-1
- FU32-3
- FU32-5
- DA20

FU34-1 
FU34-3 
FU34-5 
HA20 
FU35-1 
FU35-3 
FU35-5 
FA20 

FU36-1 
FB16 

I
I

_J 
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230 kV BUS T1 & T1 HS OC (PANEL 4) REAR VIEW 
GND 

87BT1 

ITEM D002 

Lr:, DANGER 

_.,.._ 
---

IIICTBI\LIIIDCIC ... GIIN 
--.r•---

2 
TS3 FMS-lOAl 

! 1l1l1J1llll�ll 
� 20 IB � 14 12 10 8 6 4 2 cu�----------� 

ITEM D003 

TS6 FMS-10A1 
z�----------� 

! 1l1l1l1lll l l ll 
� 20 IB � 14 12 10 8 6 4 2 cu�----------� 

ITEM D003 

51HT1 

BC 
I. CB42
2. GI
3. CB48
4. DI

5, CB22 
6, G3,FC10 
7. CB28
8. D3,FC12
9, CB44

10, E5

86BT1 
78PB10D 

1
1!11 I

TBBTBl TB2TB31;
!!jlle!z oo oo 
iit ; ii 

c1 ITB7TB6TB5TB4

ooo · 

g_,HH5 
3-iH� 
8-, H r..!3 
�H� 

�H� 

, ...,Z5-1 H f4� 
l"rJ l"rJ 

DC 
I. CB66

'8-, H H5 
� H � 
I� H � 
125-, H � 
125-,H� 
l�H�
ITEM D005

2. CA21,EA-Z29
3. CB64
4. EA-B17
5. CB82
6. Pl
7, CB88
8. P2
9, CB72 

10. G5

SEL-587Z AA 

"'""
�217 

T□ RTU, SEL -3555, PCI2-2 
PANEL 2, IJRC-E-232A 

Jt ... ,,. • 
• ••

TS2 FMS-IOAl BB 

101. BAI~
102. BA3~
103. BA5~
104. BA7~
105. BA9~
106. BAll~
107.
108.
109.
110.
111.
112.

11. CB46 19 17 15 13 11 9 7 5 3 I 

jjjjjjjjjj 
1. CB32

12. D5
13. CB24
14. E7,FC14
15. CB26
16. D7,FC16
17.
18.
19.
20.

CB 
B. CA-D
G. BA16,CB84

TB4. CA41,CB86 
11. EA-B14
12. BB5
13. EA-B15
14. BB15
15. N7
16, BB13
17. NB
18. BB7
21.
22, BC5
23,
24. BC13
25.
26, BC15
27,
28, BC7
31.
32, BBi
33, 

34. BBll
35.
36, BB9
37,
38, BB3
41.
42. BCI
43.
44. BC9
45,
46. BCll
47.
48. BC3

2. EA-BOl,B4
3. CB38
4. EA-B02,B5

� 18 16 14 � 10 8 6 4 2 
ITEM D003 

5. CB12
6. CLFC2
7. CBIB

51. 
52. CA25~
53. 
54. CA36~ ,CB58~
55.
56. CA31~
57.
58. CB54~ ,CB68~
61.
62. CA35~
63.
64. DC3
65,
66, DCI 
67. 
68. CB58~
71.
72, DC9
73,
74. DC15
75,
76, DC13 
77. 
78. DCll
81. 
82, DC5 
83, 
84. CB-G
85.
86. CB-TB4 ,CB92
87.
88, DC7

TS5 

8. C2,FC4
9. CB36

10. N9

91. 
92. CB86
93. 
94. Q2
95.
96. QI
97.
98. AA201
101.
102.
103.
104.
105,
106,
107.
108.

FMS-IOAI DB 

!l !!:: IJ 1l 1l 1l ll l l l l �:15. CB7 4 20 18 16 14 12 10 8 6 4 2 5. 
16. EIO �---------� 6. 
17. ITEM D003 7. 
18. 8. 
19, 9, 
20. 10. 

C953
' 

BNC TEE
�

C953
T□ 87L-LNG, SEL-311L, IRIG-B 

V 
T□ 87Tl PRI, SEL-487E, IRIG-B

PANEL 3, IJRC-E-233A PANEL 5, IJRC-E-235A 

SEL-451 EA 

1-� --

_,, -· -· ' ' ' 
0 ·:.::: 0 0 ·:::: 0 0 ·:::: 0• • •
-- -- _,., --

ZOl. FA!~ 
Z02. FA3~ 
Z03, FA5~ 
Z04. FA7~ 
Z05, FA9~ 
Z06, FAll~ 
Z07, FBI~ 
ZOB. FB3~ 
Z09. FB5~ 
ZlO, FB7~ 
Zll. FB9~ 
Z12. FBll~ 
Z13. FA13 
Z14, EA-Z16 
Z15. FA15 

-·-
�g[J -·-

&•-
:" ..::IC" � ;::J:= � : - - 0 .. 

; '6 , '6 l'.J'i '6 
,S ; f. ; ; ,S ., ,S "'l r, 
■ ·-·-·-·-·-•-• .. •- ·-·-•-• .. •-·-·-·- ·-·-•-•-··-·-·-·-. 

no. 
-

GROUND BUS 

;an axn axn axn1 I. AA217 
2. EA-Z31
3. 

201. CB98
202. AA216,CA-D
203. BA13
204. BA15
205.
206.
207.
208.
209.
210.
211. BAI 7
212. BA19
213. CB2-2,CA21
214. EA-A28
215. CBl-2,CA12
216. CBl-4 ,AA202
217. GNDl

4. 

TS! FMS-lOFF BA 
19 17 15 13 11 9 7 5 3 I 11. CB34

12. N!O
13. CB16
14. N11,FC6
15, CB14 1111'H'H'H 

1. AAlOI ~
2. LI~ ,CA25~
3. AA102~
4. BAB~ ,CA26~
5. AA103~

16, N12.FC8
17.
18.
19,
20,

20 IB � � � 10 8 6 4 2 
ITEM D003 

87BT1C□
24PA204NJ 

F E 

00 

A 

6� 

11 

�
l-0 13

l-0 15

�l-0 
�� 

41 

�l-0 
� 43 

�
l-0 47

l-0 
ITEM D004 

CA 

C. CA42
D. AA202,CB-B
G. 
H. �1 .. 11.

ol ti 12. AA215,CA41" 13. BA14 
15. 
16, 
17. 
21. AA213,DC2
22. EA-B19
23, 
25, BA2~ ,CB52~ 
26. BA4~ ,CA32~
27.
31. BA6~ ,CB56~
32, CA26~ ,CA36~
33, 

35. BAIO~ ,CB62~
36, CA32~ ,CB54~ 
37, 
41. CA12,CB-TB4
42. CA-C
43, 
45, 
46, 
47. 

6, L2~ ,CA31 ~
7. AA104~
8. BA12~ ,BA4~
9. AA105~

10. L3~ ,CA35~

TS4 FMS-!OFF DA

11. 
12. 
13. 
14. 
15. 
16. 
17, 
18. 
19, 
20. 

Z25, 
Z26. 
Z27, 
Z28. 
Z29, DC2 
Z30, CB2-4 ,EA-A21 
Z31. GND2 
AO!. FCl,EA-A26 
A02. FC3,EA-A27 
A03, FC5 
A04. FC7 
A05. FC9 
A06. FCll 
A07, FC13 
AOB. FC15 

19 17 15 13 11 9 7 5 3 I I. 

1111'H'H'H 
2.
3. 
4. 
5. 20 18 16 14 12 10 8 

ITEM D003 

A17, Q3 
A18. Q4 
A19, 
A20. B12 

6 4 

A21. EA-Z30,EA-A29 
A22, 
A23, 
A24. EA-B09 
A25. EA-BIO 
A26, EA-AO! 
A27. EA-A02 
A28. AA214 
A29. EA-A21,EA-A31 
A30, C6 

2 
6. 
7, 
8. 
9, 

10. 

BOB, EA-B14 
B09. FBI 7 ,EA-A24 
BIO, FB19,EA-A25 
Bl!. 
B12, 
B13, EA-B07,Bl 
B14, EA-BOB,CBII 
B15. CB13 
B16. NI 
B17, DC4 
BIB. EA-A31,EA-B20 
B19. CA22 
B20. EA-BIB 
B21. 
B22. - - ... 1111 - ... - -

0 0 0 0 0 0 0 0 

@ @ @ 

.... - - ...
0 0 0 0 

@ 

-· -· � + - + - ......

� 

Z16. EA-Z14,EA-Z18 
Z17. FA17 

A09. 
A!O. 

A31. EA-A29,EA-B18 
A32. 
BOI. BB2,EA-B05 
B02. BB4 ,EA-B06 
B03, EA-B07 

B23. 
B24. " 

, (,I) e> • " • . .. • .. • .. .. • • • • ,. • • " • • • • • • .. • •••••• • 
ITEM D006 T□ ETH S\,/ #1, ML3001, SL□T D-P□RT 1 .CAT5E 

TS9 FMS-lOAl FC
� 

! 'J'J'J'Jll1111 
1. EA-AO!
2. BB6 
3. EA-A02
4. BBB 

� 20 IB � 14 12 10 8 6 4 2 5. EA-A03 
6. BB14 

ITEM D007 7. EA-A04
8. BB16
9. EA-A05

10. BC6

NOTES: 

1. ALL \./IRING TD BE #12 AVG, SIS EXCEPT AS NOTED:

2. ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT
CIRCUIT C□NNECTI□NS \./ILL HAVE INSULATED RING
TONGUE TYPE LUGS. CT CIRCUITS NOTED BY '~'

3, DESTINA TI□N TYPE \./IRE MARKERS, 

11. EA-A06
12. BC8
13. EA-A07
14. BC14
15. EA-AOB
16. BC16
17. EA-A12
18.
19. EA-A13
20.

PANEL 2, IJRC-E-232A 
TSB 
19 17 15 13 11 9 7 

FMS-lOFF 
5 3 1 

1111'{/f:/1{/ 
20 18 16 14 12 10 8 6 4 2 
ITEM D007 

FB 

ZlB. FA19,EA-Z16 
Z19, 
Z20. 
Z21. FB13 
Z22. FB15 
Z23, 
Z24, 

1. EA-Z07~
2. L5~
3. EA-Z08~
4. FBB~
5. EA-Z09~
6. L6~
7. EA-ZIO~
8. FB12~ ,FB4~
9. EA-Zll~

10. L7~

All. 
A12, FC17 
A13. FC19 
A14. 
A15. 
Al6, 

11. EA-Z12~
12. L8~ ,FB8~
13. EA-Z21
14. FU42-2
15. EA-Z22
16. M6
17. EA-B09
18. EA-B05
19. EA-BIO
20. EA-B06

B04. B3 
B05. EA-B01,FB18 
B06. EA-B02,FB20 
B07, EA-B13,EA-B03 

B25. 
B26, 
B27. 
B28. 
B29. 
B30, 
B31. 

TS7 FMS-lOFF FA
19 17 15 13 11 9 7 5 3 I 

1111'H'H'H 
1. EA-ZOl ~
2. K5~
3. EA-Z02~
4. FAS~
5. EA-Z03~20 18 16 14 12 10 8 6 4 2 
6. K6~

ITEM D007 7. EA-Z04~
8. FA12~,FA4~
9. EA-Z05~

10. K7~

11. AA106~
12. L4~ ,BAB~
13. AA203
14. CA13
15. AA204
16. CB-G
17. AA211
18.
19. AA212
20.

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19, 
20. 

B32, 
B33. 
B34, 
B35. 
B36, 
B37, 
B38, 
B39. 
B40. 

B41. 
B42. 
B43. 
B44. 

B45, 
B46. 
B47. 
B48. 

11. EA-Z06~
12. KB~ ,FAS~
13. EA-Z13
14. FU41-2
15. EA-Z15
16. FU41-4
17. EA-Z17
18. FU41-6
19. EA-ZIB
20. M4
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CD 
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230 kV BUS T1 & T1 HS OC (PANEL 4) 
-- -- --

I LEFT SIDE SHEET I 

I 

CBI-I 
CBl-3 
CB2-1 
CB2-3 

EA-B13-
N2-

EA-B04-
BB2,El-
BB4,E2-

C5,CB2-2-
EA-A20-

BB6,E3 
BB8,E4 

Bl! 

EA-A30 

BC4 
G2 

BC8 
G4 

BC12 
E6 

BC16 
EB 

N3,B4 
N4,B5 
N5,C1 
N6,C2 

BCIO 
D6 

BC14 
DB 

DC14 
DC16 

BC2 
D2 

BC6 
D4 

DCIO 
DC12 

"' 
ru .. 
w 

"' 
ru .. 
w 

"' 
ru .. w 

"' 
ru .. 
w 

In 
ru .. 
w 

"' 
ru .. 
w 

"' 
ru .. w 

In 
ru .. 

A 
IDCP30 
IDCN32 
2DCP30 
2DCN32 

B 
+C64
C64 

GL64 
+TCl-64

Tl-64
SP 
SP 
SP 
SP 
SP 

XFlH□B+ 
!NlOl

C
+TC2-64
T2-64 

SP 
SP 

XFlH□B+ 
XFIRF 

D 
TS3-4 
Tl-07 
TS3-8 
T2-07 
TS3-12 
Tl-16 

TS3-16 
T2-16 

E 
+ TCl-64

Tl-64
+TC2-64
T2-64

+TCl-16
Tl-16 

+ TC2-16
T2-16
XFIDP+ 

86BTIBF16 

F 

G 
+ TCl-07

Tl-07 
+TC2-07
T2-07

CT4DB+ 
86BTIBF07 

H 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

DC PANEL I 
1.'RC-E-410 

2C
� CKT -30 <Rl DC4P 

CKT-32 <BK) 
CKT-30<Rl 

� CKT -32 <BKl DC4 B 
2C#IO 

DC PANEL 2 
1.'RC-E-410 

12C#IO 
1 -141-1 <R) 464-SIA

2 -141-2 
3 - 141-3 
4 -141-4 
5 -141-5 
6 
7 
8 
9 

10 
11 

12 

1 142-1
2 142-2
3 142-3
4� 142-4 
5 111-3
6 111-4
7 
8 
9 

10 
11 
12 

15-5
15-6
15-7
15-8
15-9
15-10
15-11
15-12

P5-Ql 
P5-Q2 
P5-Q3 
P5-Q4 
P5-Q5 
P5-Q6 
P5-Q7 
P5-Q8 
P5-Q9 

<BK) 
(□)

TBR 
\./RC-E-303 

<BU) 
(Y) __;r-.._ 7 SP

(Rl �-~·· 464-S2A
<BK) 

(□)
TBR 

\./RC-E-303 
<BU)

�(R) 4C#IO 
Tl-SIB 

<BK) 
2 SP TBR 

\./RC-E-303 

9C#l0 
(R) 22-SIB
(BK) 
(□) 

TBR 
1.'RC-E -301 

(BU) 
(R/BK) 
(BR) 
(□ /BK)
(BU/BK) 1 SP 

12C#IO 
(R) P4P5A

<BK) 
(□) 

PANEL 5
1.'RC-E-2 35B 

<BUl 
(Y) 

<BR) 
(R/BK) 

<D/BK) 
<BU/BK) 

P5-Q10 <Y /BK> 2 SP 

1 

2• 

3. 

4 

5 

6 

7� 

a� 

9 

10 
11 
12 

12C#IO 
1 PB-QI (Rl P4P8A 
2 
3 
4 

PB-Q2 <BK) 
P8-Q3 (□)

PANEL 8 
1.'RC-E-2 38B 

PB-Q4 <BU) 
5 PB-Q5 (Yl 
6 PB-Q6 <BRl ___j"-...__6 SP 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 � 
6 -
7 
8 

9 

10 
11 � 

12 -

L 

NOTES: 

1. ALL \rJIRING TD BE #12 A\./G, SIS EXCEPT AS NOTED•

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT
CIRCUIT C□NNECTI□NS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY ,_, 

3, DESTINATI□N TYPE \rJIRE MARKERS, 

DC04A/15A 

2 A I 0-- --0
4 3 
0-- --0 

ITEM D011 

DC04B/15A 

CB1 
1. Al 
2. AA215 
3, A2 
4, AA216 

CB2 
� 

1.A3
2, AA213,B11
3, A4

ITEM D011 4, EA-Z30

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

__ I_ 

SYMBOLS LEGEND: 

* INDICATES SHORTING TYPE TERMINAL BLOCK,

REAR VIEW 

6A FU41 
6--a::IJ--<5 1. Ml

2, FA14 
� 3, M2 
� 4, FA16 

5. M3
ITEM D013 6. FAIB 

6A FU42 
16--a::IJ--<5 I I. M 5

2, FB14 
ITEM D012 

RIGHT SIDE SHEET 

4C#IO 
Tl-CIA (Rl 114-1

(BK) 114-2TBR 
\./RC-E-303 (□) 114-3

(BUl 114-4

• r--
ru 

. "'w

464-CIA

TBR 
\./RC-E-303 

1 SP 

470-CIA

TBR 
\./RC-E-304 

. 

9C#IO 
(Rl 145-1

<BKl 145-2
(□) 145-3

(BU) 145-4
(R/BKl 145-5

(BRl 145-6 r--
ru 

(0/BKl 145-7 .. 
w 

(BU/BKl 145-8

9C#IO 
(Rl 165-1 

(BKl 165-2 
(□) 165-3

<BU) 165-4
(R/BKl 165-5

(BR) 165-6 • r--

(0/BKl 165-7
I SP <BU/BKl 165-8

. 

4C#IO 
CCVT-IPB <R) 144-5-

<BK) 144-6-TBR 
(□) 144-7-1.'RC-E-303 

�

<BU)#IO<BK) 

TBR 2 SP 
<BU) 

144-8-
112-2-
112-4-

\./RC-E-303 

P3P4A 

PANEL 3 
1.'RC-E-2 33B 

P3P4B 

PANEL 3 10 
1.'RC-E-2 33B 

P2P4A 

PANEL 2 
1.'RC-E-2 32B 

12C#IO 
(R) P3-FI

<BK) P3-F2 
(□) P3-F3

(BU) P3-F4 
(Y) P3-F5

<BR) P3-F6 
(R/BK) P3-F7 
(□/BK) P3-FB

<BU/BKl P3-F9 
(Y /BKl P3-F10 

<BR/BKl P3-Fl1 
<BK/Rl P3-F12 

r1:::>r:11:,n 

P3-Gl 
<BKl P3-G2 

4C#l0 
(Rl P2-G1 

<BK) P2-G2 
(□) P2-G3

(BU) P2-G4 

-

-
-

-

-
-

-

. 

. 

ru 

w 

"'
ru "' 
w 

In 
ru .. 
w 

"' 
ru .. 
w 

"' 

"'w 

In 
ru 
"' 

�I 

J
17Cl 
17C2 
17C3 
17CO 

K 
5Cl 
5C2 
5C3 
5CO 
6Cl 
6C2 
6C3 
6CO 

L 
13Cl 
13C2 
13C3 
13CO 
14Cl 
14C2 
14C3 
14CO 

M 
PlYl 
PIY2 
P1Y3 
PlYN 
P3X2 
P3XN 

N 
+C64
C64

+TCl-64
Tl-64

+TC2-64
T2-64 
+C70
C70

+TCl-70
Tl-70 

+TC2-70
T2-70

p 
SRCB+ 

86BTIBF70 

Q. 

Rl□3+ 
86BTITR 
Rl□3+ 

51HTIAL 

R 

T 

* 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

* 
1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 

* 
1 
2 
3 

4 
5 
6 
7 

8 
9 

10 
11 
12 

1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 

4 
5 

6 
7 
8 

9 

10 
11 
12 

1 
2 
3 

4 

I� 
8 
9 
10 
11 
12 

I 

Kl
K2-
K3-
K4-

Jl-,Ll-
J2-,L2-
J3-,L3-
J4-,L4-
FA2-
FA6-
FA!O-
FA12-

Kl-,BA2-
K2-,BA6-
K3-,BA!O
K4-,BA12-
FB2-
FB6-
FBIO
FB12-

- FU41-1
- FU41-3
- FU41-5
- FA20
- FU42-1
- FB16

EA-B16 
B2 
El 

E2 
E3 
E4 
CB15 
CBI? 
BBIO 
BB12 
BB14 
BB16 

DC6 
DCB 

CB96 
CB94 
EA-Al? 
EA-AIB 

I 

I 

_J 
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.. • ;:n i .j=il i' ;r11 ej"j<I , '?1i" ,.:I 'If-, ,,i;;:n, 
7 7 t7 '# ., 7 (7. 'o

s: ie; e, 14". ie; � "'-
A ................. 

- -::Ii::'� �,::" ':ll . � �,::" �� -;,,
t7 

-
,I r:, 7 7 7 'o 

! ie; ie; "'- ie; ie; � e,• .............. .... 
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230/69 kV XFMR T1 (PANEL 5) 

I, 

C953 
4 

BNC TEE 
� 

C953 
TD 51HT1, SEL-451, IRIG-B 

V
TD MTR Tl, SEL-735, IRIG-B 

PANEL 4, IJRC-E-234A THIS DIJG, 

SEL-487E AA 
' 
I ZOl. CA!~ 
I Z02, CA3~ 

,.:I 'If-, ' !!i, a; r<5i r<5i r :a;� ' .. ,_ I -- Z03. CAS~ 
'# 7 (7. t7 '# 7 7 t7 'o - I -· .. I -· Z04. CA?~ 

e-- ' ' ' ZOS, CA9~ 
s: 0 ·:::: 0 0 ·:::: 0 0 ·:::: 0 Z06, CAll~ ie; e, "'- ie; ie; • • • ···-·-·-·-·-·-· • A -.. -- -· -· 207, CB!~ 

� 

ZOB. CB3~ --- Z09. CBS~ -·-

ZlO. CB?~ 
Zll. CB9~ 

�,::" -::I� -::I� -::II -::I� ...II ;ii, A ;a ;a ;!I!,�� ;a ;!I! , ;!I! , - Z12. CBll~ 
(7. t7 fl 

Z13. 
'# r:, '# ,, 7 � 'o r;, r:, '# , 7 7 ... Z14. 

s: ie; e, ie; ie; � s: ie; "'- "'- J ie; ie; � Z!5, •••••••••••••••• . .......... ..
.
...
.... • Z16.

Z17.
ZlB,

.. - .,. .. - ... "" - ... - - - ..,. - Z19...,><;..,.0 0 0 0 0 0 

@ @ � 

y . . . .. . . or • • • • •
& 
.. - - ... - ...

0 0 0 0 0 0 

@ � l (2 @ -

z ■ • m N • N " • • • 'I • 
ITEM EOOl 

TS3 FMS-IOFF BC 

0 0 0 0 0 0 

@ @ 
-

@ 
,2 . ,. . . . . • • • • • • y 

m ... ... - -
0 0 0 0 0 0 

@ � l 2 � @ @
. ,. . . . . • • • • • • z

TD ETH SIJ 111, ML3001, SLOT D-P□RT 2
PANEL 2, IJRC-E-232A 

. -
� ,, 0 

;s 
•••••• ., -

D 
-

=:_j pv 
CAT5E

TD ETH SIJ 112, ML3001, SLOT D-P□RT 2
PANEL 2, IJRC-E-232A --

TS2 FMS-IOFF 

Z20,
Z21. BB15
Z22, BB13
Z23.
Z24,

BB 

! IJIJIJIJ � � w
� � IB � M � 10 8 6 4 2 

1. AA-Y!3~
2. L!-
3. AA-Y!4~
4. BCB~
5, AA-Y!5~

11. AA-Y18~
12. L4~,BC8~
13.
14.
15. 1J1J1J1J� � w 

1. AA-YO?~
2. Kl~ 
3. AA-YOB~
4. BBB~ 
5. AA-Y09~

(\J '--------------' 6. L2- 16.
ITEM E002 7. AA-Y!6~ 17.

8. BC!2~ ,BC4~ 18.
9. AA-Y17~ 19.

10. L3~ 20.

TS6 FMS-lOAI cc-:r 

1J1J1J1Jll�l�� 
1. AA-AO! 11. AA-A060 

('") 2. QI 12. E2('") 

I 3, AA-A02 13. AA-AO?
L:J 
QC 4, Q2 14. B4

5. AA-A03 15. AA-AOB0-, 20 IB � 14 12 10 8 6 4 2
(\J 6. Pl 16. B5

ITEM E003 7. AA-A04 17. AA-A15
8, P2 18.
9. AA-A05 19. AA-A16

10. El 20.

� 18 16 14 � 10 8 6 4 2 
ITEM E002 

TS5 FMS-lOFF 
19 17 15 13 11 9 7 5 3 1 

1111'{/1{/1{/ 
20 18 16 14 12 10 8 6 4 2 

ITEM E003 

6. K2~
7. AA-YID~
8. BB!2~ ,BB4~
9. AA-Yll~

10. K3~

CB 
1. AA-Z07~
2. M9-
3. AA-ZOB~
4. CBS~
5. AA-Z09~
6. MIO~
7. AA-ZlO~
8. CB!2~ ,CB4~
9. AA-Z11~

10. Mll-

REAR VIEW 
GROUND BUS GND 

;an axn axn axn1 I. A12
2. RC-G
3. AA-Y31
4. EA-Z27
5. DA-GND

XCVR-87Tl CPNL 5) 
SEL 2814M 

YO!. BAI~ 
Y02, BAJ~ 
Y03. BAS~ 
Y04. BA?~ 
YOS, BA9~ 
Y06, BAll~ 
Y07, BBi~ 
YOB. BB3~ 
Y09. BBS~ 
YlO. BB?~ 
Yll, BB9~ 
Y12. BBll~ 
Y13. BC!~ 
Y14. BC3~ 
Y!5, BC5~ 
Y16. BC?~ 
Y!7. BC9~ 
YlB, BCll~ 
Y19. 
Y20, 
Y21. BA13 
Y22, BA15 
Y23. 
Y24, 

11. AA-Y12~
12. K4~ ,BBB~
13. AA-Z22
14. FU53-2
15, AA-Z21
16. N4
17.
18.
19.
20.

11. AA-Z12~
12. M!2~ ,CBS~
13,
14,
15.
16.
17. AA-A09
18, C!,GC!4
19. AA-AlO
20. C2,GC16

' TD XF"MR Tl, 2600 RTDM 
IJRC-E-331A 

Y2S. 
Y26, 
Y27. 
Y28. 
Y29, C 
Y30, C 
Y31. G 
AO!. C 
A02. C 
A03. C 
A04, C 
A05. C 
A06. C 
AO?. C 
AOB, C 
A09. C 
AIO. C 
All. 
A12. F 
Al3, A 
A14. 
Al5, C 
A16. C 

B!-2,DA-A07 
Bl-4 ,AA-A21 
ND3 
Cl 
C3 
C5 
C7 
C9 
Cll 
C13,AA-B35 
C15,AA-B36 
B17,AA-B37 
B19,AA-B38 

I 
A-B02

C17 
C19 

Al?. EA-A16 
A18, DA-A12 
A19 . 
A20. D2 
A21. AA-Y30,AA-A23 
A22, DA-A09 
A23, AA-A21,AA-A25 
A24. GB20 
A25. AA-A23,AA-A27 
A26. C6 
A27, AA-A25,AA-A29 
A28. CB 
A29. AA-A27,AA-B34 
A30. 
A31. 
A32 . 

TS! FMS-lOFF BA 

1J1J1J1J � w w 
2018 16 14 12 10 8 6 4 2 
ITEM E002 

TS4 FMS-lOFF 
19 17 15 13 11 9 7 5 3 1

1111'{/'{/'{j 
20 18 16 14 12 10 8 6 4 2 
ITEM E003 

CAT5E 

1. AA-YO!~
2. J5-
3. AA-Y02~
4. BAB-
5, AA-Y03~
6. J6-
7. AA-Y04~
8. BA!2~ ,BA4~
9. AA-Y05~

10. J7-

CA 
1. AA-ZOl ~
2. Ml~
3. AA-Z02~
4. CAB-
5. AA-Z03~
6. M2~
7. AA-Z04~
8. CA12~ ,CA4~
9. AA-Z05~

10. M3~

BO!. GI 
B02, G2,AA-A13 
B33. BIO 
B34. AA-A29,AA-B40 
B3S, AA-AO? 
B36, AA-AOB 
B37, AA-A09 
B38. AA-AlO 
B39. QIO 
B40. AA-B34 

11. AA-Y06~
12. JS~ ,BAB~
13. AA-Y21
14. FU52-2
15. AA-Y22
16. N2
17.
18.
19.
20.

11. AA-Z06~
12. M4-,CAB~
13.
14.
15.
16.
17.
18.
19.
20.

TD ETH SIJ 111, ML3001, SLOT G-P□RT 4
PANEL 2, IJRC-E-232A 

TS? 2FMS !OE! 

!J

l

t-J

l

� 

9 6 � 3 1

20 ,s 16 14 12
H l 1 1 

6 4 2 
ITEM EOOS 

DB 

1. DA-Z07 11. DA-Z03~
2. FU51-2 12. J2-
3. DA-ZOB 13. DA-Z04-
4. FU51-4 14. JlO~
5, DA-Z09 15, DA-Z05-
6. FU51-6 16. J3-
7, DA-ZOl- 17, DA-Z06-
8. JI~ 18. Jll~
9, DA-Z02~ 19, DA-ZlO

10. J9- 20. N12

C953 BNC TEE 
TD MTR Tl, SEL-735, IRIG-B 8 I 

THIS DIJG, 

SQQ BNC 
TERMINATOR 

MTR-Tl 

=� 
00, 

0� 

oru 

=� 
000 

000 

000 

-�
00, 

000 

"'" 
on 
o" 
o,a= ""
o,o 

m "" 

ITEM E004 

� 

SEL-735 

� m��(ll) • 

�

' 0 0 
A(l1 

0 0 

� 00 ,. 0 0 

� 

AO Q Q 
; 

�o 
o o 

M Q 0 
� � :: NJ 

O 0 
;;: =· 

0 0 

000 • NJ
00 

:t, o"> Q� AO 
Q Q0 0 0 

ii 
0 

M 

0 0 0 0 
- 0 

� " 
§• .

0 

M .o 
M -·

:: ... , -· 
D A11 

Q - A1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

C953 
4970 BNC 
C953 

DA 

ZOl. DB?~ 
Z02, DB9~ 
Z03. DBll~ 
Z04. DB13~ 
Z05. DB!5~ 
Z06. DB17~ 
207, DBI 
ZOB. DB3 
Z09. DB5 
ZlO. DB19 

TD 87T1 PRI, SEL-487E, IRIG-B 9 I I 8 TD 87T1 BU, SEL-387, IRIG-B 
THIS DIJG, BNC TEE THIS DIJG, 

AO!. CB3-2,DA-A03 
A02, CB3-4,DA-All 
A03. DA-AO!,DA-A05 
A04. XA6 
A05. DA-A03,EA-A16 
A06. XA5 
A07, AA-Y29,GB18 
AOB. 
A09. AA-A22 
AlO. EA-A15 
All. DA-A02,XA 7 
A12. AA-A18 
GND. GND5 

87Tl BU 4970 BNC SEL-387E EA 
IOUL "" I 

, I c::, c::::::y:::, c::,p c:::,p c::,1c::, c::,1c:::::, c::v::::, c::ip c:::::v=:i c::,p c::v::::, c::,1c:::, c::,p c:::, � , "'° "',---·--F-.. 

ITEM E006 

TSIO FMS-lOFF ::.:�----------� 

! 1J1J1J1J � � w
� � IB � M � 10 8 6 4 2 
C\J'-------------' 

ITEM E002 

TSl3 FMS-IOAI -:r 19 IT ffi 13 11 9 7 5 3 I 0 

('") 

1111111111 
('") 

I 

L:J 
QC 
('") 
0-, 20 IB � 14 12 10 8 6 4 2 
(\J 

ITEM E003 

FC 

I. EA-Z13~
2. L5~
3. EA-Z14~
4. FCB~
5. EA-Z15~
6. L6~
7. EA-Z16~
8. FC!2-,FC4-
9. EA-Z17~

10, L 7-

GC 
I. EA-AO!
2. Q3
3. EA-A02
4. Q4
5. EA-A03
6. P3
7, EA-A04
8. P4
9. EA-A05

10, E3

C605A 
TD RTU, SEL-3555, PCI2-3 

PANEL 2, IJRC-E:-232A 

11. EA-Z!B~
12. LB~ ,FCB~
13.
14.
15.
16.
17.
18.
19.
20,

11. EA-A06
12. E4
13. EA-AO?
14. CB18
15. EA-AOB
16. CB20
17. EA-A13
18.
19. EA-A14
20,

TS9 FMS-IOFF 
19 17 15 13 11 9 7 5 3 1 

1111'{/'{/'{j 
� 18 16 14 � 10 8 6 4 2 
ITEM E002 

TS12 FMS-IOFF 
19 17 15 13 11 9 7 5 3 I

1111'{/1{/1{/ 
20 18 16 14 12 10 8 6 4 2 

ITEM E003 

SHELF 

ITEM E007 

NOTES: 
1. ALL \./IRING TD BE #12 AVG, SIS EXCEPT AS NOTED:

2. ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT
CIRCUIT C□NNECTI□NS \./ILL HAVE INSULATED RING
TONGUE TYPE LUGS. CT CIRCUITS NOTED BY '~'

3, DESTINA TI□N TYPE \./IRE MARKERS, 

RECPT7 

0 

Ed Ed Ed 
ITEM EOIO 

FB 

ZOl. FA!~ 
Z02, FA3~ 
Z03, FA5~ 
Z04, FA?~ 
Z05. FA9~ 
Z06. FAll~ 
207, FBl~ 
ZOB, FB3~ 
Z09, FB5~ 
ZIO. FB7~ 
Zll. FB9~ 
Z12. FBll~ 
Z13. FCl~ 
Z14. FC3~ 

1. EA-Z07~
2. K5~
3. EA-ZOB~
4. FBB~
5. EA-Z09~
6. K6~
7. EA-ZlO~
8. FB12-,FB4-
9. EA-Z11~

10. K7~

GB 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10, 

Ed 

Z15. FC5~ 
Z!6, FC7~ 
Z17, FC9~ 
Z!B, FC11~ 
Z19. GAi~ 
Z20. GA3~ 
Z21. GA5~ 
Z22, GA?~ 
Z23, GA9~ 
Z24. GAll~ 
Z25. CB2-2 
Z26. CB2-4 
Z27. GND4 

11. EA-Z12~
12. KB~ ,FBB~
13.
14.
15.
16.
17.
18.
19.
20,

11. 
12. 
13. 
14. 
15. 
16. 
17, EA-A09 
18. DA-AO?
19. EA-AIO
20, AA-A24

TRIPPLITE RS-0615-F 

Ed Ed 

MA 
L, AlO 
N, All 
G. A12

AO!. GCl 
A02, GC3 
A03, GC5 
A04, GC7 
A05. GC9 
A06. GCll 
A07, GC13 
AOB, GC15 
A09, GB17 
AIO. GB19 
All. 
A12. 
A13. GC17 
A14. GC19 

A15. DA-AlO 
A!6, DA-AOS,AA-Al 7 
Al?, 
A!B, 
A19. 
A20. 
A21. 
A22, 
A23, 
A24. 
A25. 
A26. 
A27. 
A28. 

TSB FMS-lOFF FA 
19 IT ffi 13 11 9 7 5 3 I 

1111'{/'{/'{j 
20IB � 14 12 10 8 6 4 2 
ITEM E002 

TSll FMS-IOFF 
19 17 15 13 11 9 7 5 3 I 

1111'{/'{/'{j 
20 18 16 14 12 10 8 6 4 2 

ITEM E003 

HA 

I. EA-ZOI ~
2. J9-
3. EA-Z02~
4. FAB-
5. EA-Z03~
6. JI0-

7. EA-Z04~
8. FA!2-,FA4-
9. EA-Z05~

10, J11~

GA 
I. EA-Z!9~
2. M5~
3. EA-Z20~
4. GAB~
5. EA-Z2!~
6. M6~
7. EA-Z22~
8. GA12~ ,GA4~
9. EA-Z23~

10, M7~

11. EA-Z06~
12. J!2~ ,FAS~
13.
14.
15.
16.
17.
18.
19.
20,

11. EA-Z24~
12. MB~ ,GAB~
13.
14.
15.
16.
17.
18.
19.
20,
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230/69 kV XFMR T1 (PANEL 5) 
--- --

I LEFT SIDE SHEET 

CBI-I 
CBl-3 
CB3-1 

CB3-3 

MA-L,RC1 
MA-N,RC2

MA-G,GNDI 

GI 
F2 
G3 

CCl4,F3 
CC16,F4 

C5,CBl-2�AA-B33 

CB18,F5 
CB20,F6 

C7,B9 
AA-A26 

Dl,C5 
AA-A28 

C7,Q9 
AA-A20 

CC10-
CC12-
GClO-
GC12-

AA-A12 
B2 

G4,B4 
G5,B5 
Q7,C1 
Q8,C2 

AA-B01,B1 
AA-B02 

B3 
Q5,F3 
Q6,F4 

L 

NOTES: 

lf1 
ru "' w 

lf1 
ru "' w 

lf1 
ru "' 
w 

�I 

�I 

lf1 
ru "' w 

lf1 
ru "' 
w 

In 
ru "' 

A 
IDCP33 
IDCN35 
2DCP33 
2DCN35 

AC2-36 
N 

ACG 

+Cl6
C16 

GL16 
+ TCl-16

Tl-16
SP 
SP 
SP 

XFIDP+ 
IN201 

SP 
SP 

C
+TC2-16

T2-16 
SP 
SP 

XFIDP+ 
89a22 

XFIDP+ 
89b22 

D 
XFIDP+ 
XF1PT 

SP 
SP 

E 
+ TCl-07

Tl-07
+TC2-07

T2-07

F 
+Cl6
C16 

+ TC!-16
T!-I6

+TC2-16
T2-16

G 
+Cl6
C16

GL16
+ TCl-16

Tl-16 

H 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

DC PANEL I 
\./RC-E -410 

2C
�

ID 
CKT -33 <R) DC5P 
CKT-35 <BK) 
CKT-33<Rl 

� CKT -35 <BKl DC5B 
2CMID 

DC PANEL 2 
v/RC-E-410 

2C�
CKT-36 <BK)�
N ('vi) AC PANEL 2 

v/RC-E-400 

................ 
1 -101-1 <R) 16-SIA
2 -101-2 <BK) TBR3 - 101-3 (□) \./RC-E-302 
4 -101-4 <BU) 
5 -101-5 (Y) ____r,-_ 7 SP
6 
7 
8 
9 
10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 

I 
2 
3 
4 
5 

I� 
8 
9 
10 
11 

12 

I 
2 
3 
4 
5 

I� 
8 
9 
10 
11 

12 

I 
2• 
3" 
4 
5 
6 
7 
8 
9 
10 
11 
12 

I -
2" 
3 
4 
5 
6 
70 
8 
9 
10 
II 
12 

I 

2 
3 
4 
5" 

6 -
7 

8 
9 
10 
11 � 

12 -

102-1 (R) 4C#IO 
16-S2A

102-2 <BK) TBR102-3 (□) \./RC-E-302 
102-4
15-1

<BU) 4C#IO
22-SlA(R)

15-2 <BK) TBR15-3 (□) \./RC-E-301 
15-4 <BU)

111-1
111-2

(R) �<BK) 
2 SP TBR 

PB-RI 
P8-R2 
P8-R3 <rn 
P8-R4 <BUl 

\./RC-E -303 

P5PBA 
PANEL 8 

v/RC-E-238B 
___,,,..,___ 8 SP 

12C#IO 
P9-Ql (R) P5P9A 
P9-Q2 <BK) 
P9-Q3 <m PANEL 9 

',,IRC-E-239B 
P9-Q4 <BU) 
P9-Q5 <Y) 
P9-Q6 <BR) 6 SP 

12C#IO 
PIO-LI <R) P5P10A 
PIO-L2 <BK) 
PIO-L3 <m PANEL 10 

v/RC-E-240B 
P10-L4 <BU) 
PIO-L5 <Y) _.,....__ 7 SP 

I. ALL \rJIRING TD BE #12 A\./G, SIS EXCEPT AS NOTED•

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT C□NNECTI□NS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS. CT CIRCUITS NOTED BY '~' 

3. DESTINATI□N TYPE \rJIRE MARKERS.

43Pl 
S-D B255XCXP 

o� nio 

ON t::o 

ow oO 

0 .. -00 

ouo ODO 

0°' -.,0 

ITEM E008 
ITEM E009 

XA 
I. N5 

2, FU51-1
3. N9
4. NIO
5, DA-A06
6. DA-A04
7. DA-All
8. Nll
9. FU51-5

10. N7
11. FU51-3

12. N6

DC05A/15A CB 1 

� 
I. A!,CB2-1

2, AA-Y29,B9
3. A2,CB2-3

ITEM EOII 4. AA-Y30

DC05B/15A CB2 

� 

I.CBI -I
2. EA-Z25
3, CBl-3

ITEM EOll 4. EA-Z26

DC05C/15A CB3 

�

1.A3
2, DA-AOI
3. A4

ITEM EOllA 4. DA-A02

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
' 

I 

I 

__ I_ 

SYMBOLS LEGEND: 

* INDICATES SHORTING TYPE TERMINAL BLOCK.

REAR VIEW 

6A FU51 
6--a::IJ--<5 I. XA2

� 
2. DB2 
3. X All

� 4. DB4
5. XA9 

ITEM E015 6. DB6 

6A FU52 

16--a::IJ--<5 I I. NI
2. BA14

ITEM EOl4 

6A FU53 
11 211 N3 o-rr:::::I}-0 2: B Bl 4 
ITEM EOl4 

( 

RIGHT SIDE SHEET 

PT-9PB 
TBR 

\./RC-E-302 

9C#IO 
Tl-C2A (R) 

TBR <BK) 
\./RC-E-303 (□) 

<BU) 
(R/BK) 

<BR) 
<D/BK) 

1 SP <BU/BK) 

9C#IO 
07-ClA <R) 

<BK) TBR 
(□)\./RC-E-302 <BU) 

(R/BKl 
<BR) 

(□/BK)
1 SP ----4'. <BU/BK) 

9C#IO 
16-ClA (R) 

<BK) TBR 
(□) \./RC-E-302 <BU) 

(R/BK) 
<BR) 

(0/BK) 
I SP ----4'_ <BU/BK) 

9C#IO 
Tl-C3A <R) 

<BK) TBR 
(□) v/RC-E-302 

<BU) 
(R/BK) 

<BR) 
1 SP ---'7'-- (□/BK) 

Tl-C4A 
4�U�6'��:

<BK) TBR 
(□) v/RC-E-302 <BU) 

�IO(R) 

TBR 2C#10 <BK)

) \./RC-E-302 le (R)
<BK) 

CCVT -!PC 
C#IO (R) 

TBR <BK) 
\./RC-E-303 (□)

CCVT-2PB 
TBR <BK) 

v/RC-E-304 (□) 

<BU) 

12C#IO 
P3P5A (R) 

PANEL 3 (BK) 

(□) v/RC-E-233B 
8 SP (BU) 

12C#IO 
P4P5A <R) 

<BK) PANEL 4 
(□) v/RC-E-234B (BU) 
(Y) 

<BR) 
(R/BK) 
<D/BK) 

<BU/BK) 

114-5 . 

114-6
114-7
114-8
114-9

114-10 .....
ru 

114-11 . "' w 
114-12 . 

75-1
75-2
75-3
75-4
75-5
75-6 ....

ru 
75-7 "' w 
75-8

105-1
105-2
105-3
105-4
105-5 .

105-6 . .... 
ru 

105-7 "' 
w 

105-8

. 

116-1
116-2
116-3
116-4
116-5
116-6 ....

ru 
116-7 "' w 
116-8
116-9

116-10
116-11
116-12

104-1
104-2
94-2
94-4
144-1
144-2 lf1 

ru 
144-3 "' 

w 

144-4 -
164-1 -
164-2
164-3
164-4

P3-Hl 
P3-H2 
P3-H3 
P3-H4 

In 
ru "' 
w 

P4-E!-
P4-E2-
P4-E3-
P4-E4-
P4-E5-
P4-E6- In '" 
P4-E7- "' w 
P4-E8-
P4-E9-

2 SP--""'--<Y /BK) P4-E10 -

-
-

lf1 
ru "' w 

. 

J
IBCI 
18C2 
18C3 
l8CO 
19CI 
19C2 
19C3 
l9CO 
18Cll 
18C22 
I8C33 
18CO 

K 
34Cl 
34C2 
34C3 
34CO 
35CI 
35C2 
35C3 
35CO 

L 
46Cl 
46C2 
46C3 
46CO 
47Cl 
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25CI 
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P5X2 
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+TCl-70
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T2-70
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BAIO-
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BB2~ 
BB6-
BB!O~ 
BB!2~ 
FB2-
FB6-
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BC6~ 
BC10~ 
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FC2~ 
FC6~ 
FC10~ 
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CA2-
CA6-
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CA!2~ 
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CB10-
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3 
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5 
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8 
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BA16 
FU53-1 
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XA12 
XA10 
N12 
XA3 
XA4 
XA8 
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CC6 
CCB 
GC6 
GC8 

I -CC2 
2 -CC4 
3 -GC2 
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8 -F6 
9 - DI

10 -AA-B39 
11 
12 

I 

2 
3 
4 
5 
6 

7 

8 
9 
10 
II 
12 

I 

I 
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T□ 21L-LNG69 BU, SEL-421, IRIG-B 
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PANEL 1, 'JRC-E-231A 
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ZOI. BA1-
Z02. BA3-
Z03. BA5-
Z04. BA7~ 
205, BA9-
Z06, BA11-
Z07, BBl
ZOB. BB3~ 
209, BB5-
Z10, BB7~ 
Zll. BB9-
Z12. BBll~ 
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T□ ETH S'J #2, ML3001, SL□T D-P□RT 3 
PANEL 2, 'JRC-E-232A -
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CAT5E 

Z16. AA-Z14,AA-Z18 
Z17. BA17 
ZlB. BA19,AA-Z16 
Z19. 
Z20. 
Z21. BB13 
Z22. BB15 
Z23. 
Z24. 

Z25, 
Z26. 
Z27. 
Z28. 
229, CB1-2,CA-A17 
Z30, CBl-4 ,AA-A21 
Z31. GNDl 
AO!. BCl,AA-A24 
A02, BC3,AA-A25 
A03, BC5,AA-A26 
A04, BC7,AA-A27 
A05. 
A06, 
A07, IA5 
AOB, IA7 
A09. AA-BOB,IAB 
AlO. CA-Bl3 
All. 
A12. BC19 
A13. BC17 
A14. 
A15. 
A16. 

GROUND BUS GND 
;an axn axn axn1 I. AA-Z31

2. CA-Z31

A17, CA-Z29 
A18. CA-A28 
A19. 
A20. IA3 
A21. AA-230,AA-A29 
A22, DlO 
A23, AA-B22 
A24. AA-AO! 
A25, AA-A02 
A26, AA-A03 
A27, AA-A04 
A28. CA-AlB 
A29, AA-A21,AA-BlB 
A30, 
A31. 
A32. 
BO!. BC2,AA-B05 
B02. BC4 ,AA-B06 
B03. AA-B07,IA6 
B04. B3 
B05. AA-BOLDC2 
B06. AA-B02,DC4 
B07. B1,AA-B03 

BOB, AA-A09 
B09. BC9 
Bl□. BCll 
Bl!. BC13 
B12, BC15 
B13, CA-AlO 
B14, D2 
B15. 
B16, 
B17, F2 

3. EA-Z31
4. GA-Z27

BlB, AA-A29 ,AA-B20 
B19. 
B20, AA-B18,AA-B22 
B21. GS 
B22, AA-B20,AA-A23 
B23. 
B24. 
B25. 
B26 . 
B27. 
B28. 
B29. 
B30. 
B31. 

TS3 FMS-lOAl BC TS2 FMS-lOFF BB TS! FMS-lOFF BA
� 

� 'J'J'J'J111111 
� 20 IB � 14 12 10 8 6 4 2 

I. AA-AO!
2, B4 ,AA-BOl
3. AA-A02
4, B5,AA-B02
5. AA-A03

11. AA-BIO
12, D5,CA-B02
13. AA-Bil
14, C5,DC14
15. AA-B12 IJ IJ IJ IJ lq � w 

1. AA-Z07~
2, K5-
3. AA-Z08~
4, BBB-
5. AA-Z09-

ru�----------� 6, CLDC6
ITEM F003 7. AA-A04

8. C2,DC8
9. AA-B09

16, C6,DC16 
17. AA-A13
18.

� 18 16 14 � 10 8 6 4 2 

ITEM F003 
6, K6-
7. AA-ZIO-
8. BB12-,BB4~
9. AA-Zll-

10. D4 ,CA-BOl
19. AA-A12
20. 10. K7-

T□ 21L -LNG69 PRI, 
C953
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BNC TEE 
�

C953
SEL-421, IRIG-B 

V
T□ 51-CT4, SEL-451, IRIG-B
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CA 21L-LNG69 BU SEL-421 
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-- ... .......... -.--1. 
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.. - ... ... - .. - .. ... .. - ...

ZOI. DA1-
Z02. DA3-
Z03. DA5-
Z04. DA7-
Z05. DA9-
Z06. DA11-
Z07. DBl
ZOB. DB3-
Z09. DB5-
Z10. DB7-
Zll. DB9-
Z12. DB11-
Z13. DA13 
Z14. CA-Z16 
Z15. DA15 

11. AA-Z12-
12, KB-,BBB-
13. AA-Z21
14, FU83-2
15. AA-Z22
16, N12 
17. 
18. 
19. 
20. 

Z25. 
Z26. 
Z27. 
Z28. 
Z29. CB2-2,AA-Al 7 
Z30. CB2-4 ,CA-A21 
Z31. GND2 
AOL DC9,CA-A24 
A02. DC11,CA-A25 
A03. DC13,CA-A26 
A04. DC15,CA-A27 
A05. 
A06. 
A07. IB5 
A08. IB7 
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. - . ---
-1 1-1 1-1 I

©U��� �

Z16. CA-Z14,CA-ZIB 
Zl7, DA17 

A09. CA-BOB,IB8 
Al□, AA-B13 . . 
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ITEM F004 T□ ETH S'J #1, ML3DD1, SL□T D-P□RT 4 c:-,
PANEL 2, 'JRC-E-232A _,/ 

T□ ETH S'J #2, ML3001, SL□T D-P□RT 4 

;a 
• -

CAT5E 

ZlB. DA19,CA-Z16 
Zl9, 
Z20. 
Z21. DB13 
Z22. DB15 
Z23, 
Z24. 

All. 
Al2, DC19 
A13. DC17 
A14, 
A15. 
A16, 

19 17 15 13 11 9 7 5 3 I 1. AA-ZOl -

1111'{/'{/'{j 
2, Jl-
3. AA-Z02~
4, BAB-
5. AA-Z03-20 18 16 14 12 10 8 

ITEM F003 

A17. AA-Z29 
A18. AA-A28 
A19. 
A20. B12 

6 4 

A21. CA-Z30,CA-A29 
A22. IB3 
A23. CA-A29 ,CA-B18 
A24. CA-AO! 
A25. CA-A02 
A26. CA-A03 
A27. CA-A04 
A28. CA-AlB 
A29. CA-A21,CA-A23 
A30. 
A31. 
A32. 
B01. BC!O,CA-B05 
B02. BC12,CA-B06 
B03, CA-B07,IB6 
B04. D3 
B05, CA-BOLDClO 
B06. CA-B02,DC12 
B07, Dl,CA-B03 

2 
6, J2-
7. AA-Z04-
8. BA12~ ,BA4~
9. AA-Z05-

10. J3-

BOB. CA-A09 
B09. DC! 
BlO. DC3 
Bl!. DC5 
B12. DC7 
B13. AA-Al□
B14. Gl 
B15. 
B16. 
B17. F4 
BlB. CA-A23 
B19. 
B20. 
B21. 
B22. 
B23 . 
B24, 
B25. 
B26, 
B27. 
B28, 
B29. 
B30, 
B31. 

TS6 FMS-lOAl DC
PANEL 2, 'JRC-E-232A -

TS5 FMS-lOFF DB TS4 FMS-lOFF DA

! 'J'J'J'Jl 11111
� 20 IB � 14 12 10 8 6 4 2 C\JL--------------' 

ITEM F005 

51-CT 4

I. CA-B09
2. AA-B05
3. CA-Bl□
4. AA-B06
5. CA-Bll
6. BC6
7. CA-B12
8, BC8
9. CA-AO!

10, CA-B05,FC2

11. CA-A02
12. CA-B06,FC4
13. CA-A03
14. BC14,FC6
15. CA-A04
16. BC16,FC8
17. CA-A13
18.
19. CA-A12
20,

� 17 15 13 11 9 7 5 3 1 

1111'{/1{/1{/ 
� 18 16 14 � 10 8 6 4 2 
ITEM F005 

I. CA-Z07-
2. Kl-
3. CA-ZOS-
4. DBB-
5. CA-Z09-
6. K2-
7. CA-ZlO~
8, DB12-,DB4-
9. CA-Zll-

10, K3-

C953
'

BNC TEE 
�

C953
T□ 21L-LNG69 BU, SEL-421, IRIG-B 

V 
T□ 87L-CT4, SEL-311L, IRIG-B

THIS D'JG. THIS D'JG. 
EA SEL-451 

--

-· -· -·• • • 
0 ·::.·: 0 0 ·:::: 0 0 ·::.·: 0• • • 

11. CA-Z12-
12. K4-,DBB-
13. CA-Z21
14. FUB4-2
15. CA-Z22
16. FA20
17.
18,
19.
20,

Z25. 
226, 
Z27. 
Z28, 

� U ffi 13 11 9 7 5 3 I 

1111'{/'{/'{j 
I. CA-ZOl-
2. J5-
3. CA-Z02-
4. DAB-
5. CA-Z03-20 IB � 14 m 10 8 6 4 2 

ITEM F005 

A17. GA-A25 
Al8, CB3-2,GA-225 
A19. 
A20, CS 

6. J6-
7. CA-Z04~
8, DA12-,DA4-
9. CA-Z05-

10, J7-

BOB. EA-B14 
B09, 
Bl□
Bl!. l-i-: -- -- _, .. --

-·- �� -·- 0 = 0 l.::::::::'.J 

ZOI. FA!~ 
202, FA3-
Z03. FA5~ 
Z04, FA7-
Z05. FA9~ 
Z06, FA11-
Z07, FB!
ZOB, FB3-
Z09. FB5-
Z10. FB7-
Zll. FB9-
Z12. FB11-
Z13. FA13 
Z14. EA-Z16 
Z15. FA15 

Z29. CB4-2,GA-A15 
Z30, CB4-4 ,EA-A21 
231. GND3

A21. EA-Z30,EA-A29 
A22, E12 
A23, EA-B20,EA-A31 
A24, EA-AOl 

B12. 
B13, EA-B07 
B14, EA-B15,EA-BOS 
B15, EA-B14 

� � .� � .::i� �=·':: � ; �- " " " " " 
� , ,�'# , a  '# , , 7 , 7 

,2 _, ie; � l.t re: ie; � ,2 re: ie; � � !'.. ie; ie;
I • • m .... • .. ••• • ■ • •,.. ■ • ·-·-·--·-·-·-·-·-

"' 

'6
2 

. ,.. ... 
� � � Q " " " 
� , 7 � 7 , 

ie; � l.t". re: ie; ie;

" 
7 

� 
·---·---·-·-·-·-

--

iiiiii 
'o

• 

AOL FC9,EA-A24
A02. FC11,EA-A25
A03. FC13,EA-A26
A04. FC15,EA-A27
A05. FCl
A06. FC3
A07. FC5
AOB. FC7

.. - ... "" - .. -
Q Q Q Q Q Q Q 

@ � 7. @ 7. :;ii: @ 7. �

- ... .. .. 
Q Q Q Q Q 

7. 
-

... 

:;ii: @ 

l"' :-• "' - - .....,, 
7 r:; -

Z16. EA-Z14,EA-Z18 
Z17. FA17 

A09.
AlO.

0 0 
rs: � '- � 

-

e>•
ZlB. FA19,EA-Z16 
Z19. 

All.
• • a • N • OI " - - • • • • ,. • • " • • • • • • • z •••••• • Z20. 

A12. FC17
A13. FC19
A14.ITEM F006 

TS9 FMS-lOAl ��----------� 

! 'J'J'J'Jl 11111
� 20 IB � 14 12 10 8 6 4 2 ru�----------� 

ITEM F007 

87L-CT4 

FC 

I. EA-A05
2. DC10,HC2
3. EA-A06
4. DC12,HC4
5. EA-A07
6. DC14,HC6
7. EA-A08
8. DC16,HCB
9. EA-AO!

T□ ETH S'J #1, ML3001, SL□T E-P□RT 1 
PANEL 2, 'JRC-E-232A � l""-'CAT5E 

T□ ETH S'J #2, ML3001, SL□T E-P□RT 1 
PANEL 2, 'JRC-E-232A -

11. EA-A02 
12. EA-B02,HC12
13. EA-A03
14. C9,HC14
15. EA-A04
16. C10,HC16
17. EA-A12
18.

TSB FMS-lOFF 

lJIJIJIJlq � w 
� 18 16 14 � 10 8 6 4 2 
ITEM F007 

10. EA-BOl,HCIO
19. EA-A13
20. C953 

FB 

Z21. FB13 
Z22. FB15 
Z23. 
Z24. 

I. EA-Z07~
2. Ml-
3. EA-ZOS-
4. M5-
5. EA-Z09-
6. M2-
7. EA-Z!0-
8. M6-
9. EA-Zll-

10. M3-

A15.
A16.

11. EA-Z12~
12. M7-
13. EA-Z21
14. FUB7-2
15. EA-Z22
16. P12
17. Hl
18. GA-A15
19. H2
20. EA-A30

T□ ETH S'J #2, ML3001, SL□T E-P□RT 2 -� 
PANEL 2, 'JRC-E-232A 

-----+1---T□ 51-CT4, SEL-451, IRIG-B 

TD ETH S'J #1, ML3001, SL□T E-P□RT 2
PANEL 2, 'JRC-E-232A

CAT5E 

.. II 

BNC TEE THIS D'r/G, 

..... 
''"" 

J V T□ 87L-BF1 PRI. SEL-311L, IRIG-B 
4970 BNCTHIS D'r/G, 

SEL-311L GA 
..... ZOI. HA!- Z17. ''"" Z02. HA3- ZlB. • • 

0 ·.·.·.·: 0 0 ·:.·:: 0 Z03. HA5- Z19. • • 
Z04. HA7- Z20. 

o ... Z05. HA9- 221. 
o ... Z06. HAll- Z22. 

Z07. Z23. 

lo ol 
@@ 

CIWIIEI. ' 

01ll 
oa 

11 II Qll 
€) @ OAX ZOB. Z24. _, Z09, HA13 Z25, EA-Al8,HB18 

A25. EA-A02 
A26. EA-A03 
A27. EA-A04 
A28. GA-A16 
A29. EA-A21,EA-B18 
A30. FB-20 
A31. EA-A23 
A32. 
BO!. EA-B05,FC10 
B02. EA-B06,FC12 
B03. El,EA-B07 
B04. E3 
B05. E4 ,EA-BO! 
B06. E5,EA-B02 
B07. EA-B03,EA-Bl3 

B16. GA-A09 
B17. Q6 
BlB. EA-A29,EA-B20 
B19. F8 
B20. EA-B18,EA-A23 
B21. 
B22. 
B23. 
B24. 
B25. 
B26. 
B27 . 
B28. 
B29. 
B30. 
B31. 

TS7 FMS-lOFF FA

lJlJlJIJ lq � w 
I. EA-ZOl ~
2. L5-
3. EA-Z02-
4. u-

5. EA-Z03-20 IB � 14 m 10 8 6 4 2 
ITEM F007 

AO!. HC9 
A02. HCll 
A03. HC13 
A04. HC15 
A05. 
A06. 
A07. 
A08. 
A09, EA-B16 

6. L6-
7. EA-Z04-
8. L2-
9. EA-Z05-

10. L7-

A17. DB 
AlB. HB20,GA-A20 
A19. EIO 
A20. GA-AlB 
A21. F6 
A22. GA-Z26,GA-A24 
A23. 
A24. GA-A22,GA-A26 
A25, EA-A17 

I - ZlO. HA15 Z26. CB3-4,GA-A22 AIO. E2 A26. GA-A24 ,HB20 
lb 

ZDI ZGI um DI um ZDI UDJ 2DI ,. 110 ztl ZII IZIS z,, u,s Z11 zt7 Z11 Z11 ZIG ZII m ZIS ZU I Z2S DI 

Zll. HA17 Z27, GND4 All. HC17 A27, HB17 

,-□ 
Z12. HA19 A12. HC19 A28. HB19 
Zl3, Al3, 

... Z14. A14. 
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NOTES: 
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TONGUE TYPE LUGS. CT CIRCUITS NOTED BY '~' 
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2. BB14

ITEM F014 

6A FU84 

16--0:::I]-611. F UB 6-3
2, DB14 

ITEM F014 

6A FUSS 
6--a::IJ--<5 I. Pl

� 
2. HA14
3. P2

� 4, HA16
5. P3

ITEM F015 6. HAIB 

6A FU86 
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69 kV LINES BF1 & BF2 (PANEL 9) REAR VIEW 

TD ETH SI,/ #2, ML3001, SLOT E-P□RT 3 -
PANEL 2, \,IRC-E-232A 
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-----++-TD 87L-CT4, SEL-311L, IRIG-B 

BNC TEE PANEL 8, \,IRC-E-238A

TD ETH SI,/ #1, ML3001, SLOT E -PORT 3 L J 1o1 TD 87L-BF1 BU, SEL-411L, IRIG-B 
4970 BNCTHIS D\,IG,

87L-BF1 PRI 
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ITEM G002 cp.,_, MMF□ ST-ST _J MMF□ ST-ST

TD MUX-EXP#2, 3 ___)
PANEL 1, \,IRC-E-231A TD MUX-EXP#2, 2

PANEL 1, \,IRC-E-231A

ZOl. BA1-
Z02. BA3~ 
Z03. BA5~ 
Z04. BA?~ 
ZOS, BA9-
Z06, BAll~ 
Z07, 
ZOB. 
Z09. BA13 
ZlO, BA15 
Zll. BA17 
Z12. BA19 
Z13, 
Z14, 
Z25, CB! -2,BBlB 
Z26. CB! -4 ,AA-A22 
Z27. GNDl 

AOL BC! 
A02. BC3 
A03. BC5 
A04. BC? 
A05, 
A06, 
A07, 
AOB. 
A09, CA-BlO 
AlO, El 
All. BC17 
A12. BC19 
A13, 
A14, 

GROUND BUS 

;an axn axn axn1 

A15, CA-Z29 
A16. CA-B41 
Al?. BlO 
AIB. AA-A20 
A19. mo 
A20, AA-A18,BB20 
A21. F2 
A22. AA-Z26,AA-A24 
A23, 
A24, AA-A22,AA-A26 
A25, CA-B31 
A26. AA-A24,BB20 
A27, BB17 
A28, BB19 

BO!. BC9 
B02. BCll 
B04. BC13 
B05. BC15 
B07, 
BOB, 
B09, 
BlO. 
Bl2, 
B13, 
B15, 
B16. 

GND 
I. AA-Z27
2. CA-Z31
3. FA-Z31
4. HA-Z27
5. A12
6. RC-G

TS3 FMS-lOAl BC TS2 FMS-lOFF BB TS! FMS-lOFF BA� 
� 17 15 13 11 9 7 5 3 1 19 17 15 13 11 9 7 5 3 1 

! 'J'J'J'Jl l l l l l
� 20 IB � 14 12 10 8 6 4 2 

1. AA-A01
2. B4,DC2
3. AA-A02
4. B5,DC4
5. AA-A03

11. AA-B02
12. D5,DC12
13. AA-B04
14. C5,DC14
15. AA-B05 1111'{/1{/1{/ 

1. 11. 1. AA-ZOl ~
2. 12. 

1111'H'H'H 
2. K5-

3. 13. 3. AA-Z02~
4. 14. 4. BAB-
5. 15. 5. AA-Z03~� 18 16 14 � 10 8 6 4 2 20 18 16 14 12 10 8 ru�----------� 6. Cl,DC6 6. 16. 

ITEM G003 7. AA-A04
16. C6,DC16
17. AA-All
18.

ITEM G003 7. 17. AA-A27 ITEM G003 
8. C2,DC8
9. AA-B01

10. D4,DClO
19. AA-A12
20.
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8. 18. AA-Z25,CA-B30 
9. 19. AA-A28 

10. 20. AA-A26,AA-A20 
C953
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'------CJ v TD 87L-BF2 BU, SEL-411L, IRIG-B 

V-- THIS D\,IG, 

BNC Tl'""I'"" 

,-

I 

I 

-;--r ___ ,
O (·····Jo �\···••Jo •••• • ••• • • 

..,.a • Nlr■ 

SEL-4llL 

®-q @ 
,.. .... ..... 

-·

CA 

Z21. DB13 
Z22, DB15 
Z23. 
Z24. 
Z25. 
Z26. 
Z27. 
Z28. 

I�-------

[:."�� tll
>, 

� tll
>, 

tll
>, 

tll
>, 

� ,,�€1���>, mi: g��fE�ifEi/; 

ZOl. DA!~ 
Z02, DA3~ 
Z03. DA5~ 
Z04. DA?~ 
Z05. DA9~ 
Z06. DAll~ 
Z07. DB!~ 
ZOB. DB3~ 
Z09, DB5-
Z10. DB?~ 
Zll. DB9~ 
Z12. DB!!~ 
Z13. DA13 
Z14. CA-Z16 
Z15. DA15 

Z29, CB2-2,AA-A15 
Z30. CB2-4 ,CA-B34 
Z31. GND2 

��������1?-r�■ a•N•••••• • ••M• ■ 

[@ 

& 
,. -• • ... 

@[ 

...• -• . ...

l?l f?l f?l f?l f?l f?l f?,l �••••••••••••••••

:<ii: 

-• -• . ... 
@[ 

-• 
� f?J r?J r?J r?J r?J r?l r?l � I 

-• 
.................... -.1 ■
. ... rrr•- D@Ill�-� -�

"e.
r@ 

Z16. CA-Z14,CA-ZIB 
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ITEM G004 
TD MUX-EXP#2, 4
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cp.,_, MMF□ ST-ST ,.A, 
___) I..__ TD MUX-EXP#2, 5 

PANEL 1, \,IRC-E-231A
TS6 FMS-lOAl DC � TSS FMS-lOFF DB

BO!. DCl,CA-B37 
B02. DC3,CA-B38 
B03. DC5,CA-B39 
B04. DC7,CA-B40 
BOS. 
B06. 
BO?. Bl,EBOl 
BOB. CA-B09 ,EB02 

TS4 

B09. CA-BOB 
BlO, AA-A09 
Bl!. DC9 
B12. DCll 
B13. DC13 
B14. DC15 
B15 . 
B16. 
B17, 
BlB. 
B19. 
B20. 
B21. 
B22. 
B23 . 
B24. 
B25. 
B26. 
B27. 
B28. DC17 

6 4 2 
6. K6~
7. AA-Z04~
8. BA12~ ,BA4~
9. AA-Z05~

10. K7~

B29. DC19 
B30, BBlB 
B31. AA-A25 
B32. 
B33. B12 
B34. CA-Z30,CA-B42 
B35. D12 
B36. CA-B48 
B37, CA-BO! 
B38. CA-B02 
B39. CA-B03 
B40. CA-B04 
B41. AA-A16 
B42. CA-B34 ,CA-B44 
B43. EB 
B44. CA-B42,CA-B48 
B45. 
B46. 
B47. F4 
B48. CA-B44 ,CA-B36 

FMS-lOFF DA 
� 17 15 13 11 9 7 5 3 I � U � D 11 9 7 5 3 1 

! 'J'JYJllllll
� 20 IB � 14 12 10 8 6 4 2 

1. CA-BO!
2. BC2,EB05
3, CA-B02
4, BC4,EB06
5, CA-B03
6. BC6

11. CA-B12
12. BC12,EA06
13, CA-B13
14. BC14,GC6
15. CA-B14 1111'{/1{/1{/ 

1. CA-Z07~
2. Kl-
3, CA-Z08~
4. DBB-
5. CA-Z09~

11. CA-Z12~
12. K4-,DBB-
13, CA-Z2I
14, FU93-2
15, CA-Z22
16. N12

1111'H'H'H 
1. CA-ZOl ~
2. J5-
3, CA-Z02~
4. DAB-
5, CA-Z03-
6. J6-

� 18 16 14 � 10 8 6 4 2 20 IB � M � 10 8 6 4 2 ru�----------� 6. K2-
ITEM G005 7, CA-B04

8. BCB

16. BC16,GC8
17. CA-B28
18.

ITEM G005 7, CA-Z!O~ 17, ITEM G005 

9, CA-Bll
10. BC10,EA05

19. CA-B29
20.

8. DB12~ ,DB4- 18.
9. CA-Zll~ 19,

10. K3- 20.

101-6 \rlRlO SEL-9510 EB 101-6'w'R13 SEL-9510 EA 
'O :0: a 

l������,����I
01. CA-B07,EB08
02. CA-BOB
03.
04,
05, DC2,EB12
06. DC4 ,EB13a.GIi GIi.: -- ... ,.. ,., 

p @ Q 
ITEM G006 

TD ETH SI,/ #2, ML3001, SLOT F-P□RT 1
PANEL 2, \,IRC-E-232A

TD ETH SI,/ #1, ML3001, SLOT F-P□RT 2 --..
PANEL 2, \,IRC-E-232A

07, 
08. EBO!
09. B3
10.
11.
12. EB05
13, EB06 

C953 

BNC TEE 

� 

TD 8 
THIS 

TD 8 
THIS 

87L BF2 BU CAT5E I SEL 4llL 

-

:!i: 
• 

--' ' 
� 

0 •:,::: 0 t ' ·:::: 0 • • -· -· 
@ ,. ,. - @ @ 

g w G) 
.. ,. - @ 
g v.) {v 

@
�a 

-90 �-��
@ @-b ..... o 9.... • - - -............... ....-11:• ...... ,.. ... .....  ,

..-1-�1 --•---· -· 
. �.--���:--.--� - ... .,.. GUIii ... IMM ....• - . - . - . - • - ·--" C. .. " t:.. ,., " t:.. .. .. " t:.. , 

.. JJ'l .. :!i: JJ'l .. JJ'l .. ·-·-·-·-·-·-·-·- ·-·-·-·-·-·-·-·-
,., 

:!i: 

- ---
C. ';,I

.. 

-· - - -
.. 
- --
, " 

-
t:.. 

.. JJ'l 

- -- -
.. 

.. .. ·-·-·-·-·-·--·-·-
-

,., 
• 

& ,. - .. ... - ... - - - - - ... ..  ,-,:,.� D • • • • • • • • • • • 

• � @ • -J -;- 'o -@ � @ <> @ � z 
z • • • Oil • • 

ITEM GOO? 
TD MUX-EXP#2, 8 

PANEL 1, \,IRC-E-231A 
J--

• • • • • • • M •• " • • • • 
MMF□ ST-ST'1_ 

TD MUX-EXP#
C
2�E�231APANEL 1, 1,/R 

'2 ; ; ,o:  Gl 8  . . .. z ------ • 

'O :0: 

l����,�!����I
01. EA08,FA-B07
02. FA-BOB
03.
04,
05, DC10,EA12
06. DC12,EA13CUii --- - ,_ .... 

p @) 
ITEM G006 

7L-BF1 BU, SEL-411L, IRIG-B
D\,IG, 

7L-BF2 PRI, SEL-311L, IRIG-B 78.8

n'fA 
ZOl. GA!~ 
Z02. GA3-
Z03. GA5-
Z04. GA?~ 
ZOS. GA9~ 
Z06. GAll~ 
Z07. GBl
ZOB. GB3~ 
Z09. GBS~ 
ZlO. GB?~ 
Zll. GB9-
Z12. GBll~ 
Z13. GA13 
Z14. FA-Z16 
Z15. GA15 
Z16. FA-Z14,FA-Z18 
Z17. GA17 
ZlB, GA19,FA-Z16 
Z19. 
Z20, 

Z21. GB13 
Z22. GB15 
Z23. 
Z24. 
Z25. 
Z26. 
Z27. 
Z28. 
Z29. CB4-2,HA-A15 
Z30. CB4-4 ,FA-B34 
Z31. GND3 
BO!. GC1,FA-B37 
B02. GC3,FA-B38 
B03. GC5,FA-B39 
B04. GC7,FA-B40 
B05. 
B06. 
B07, EAOl 
BOB. FA-B09,EA02 

B09. FA-BOB 
BlO. HA-A09 
Bil. GC9 
B12. GCll 
B13. GC13 
B14. GC15 
B15. 
B16. 
Bl?. Ql 
BlB. Q2 
B19. 
B20. 
B21. 
B22. 
B23. 
B24. 
B25. 
B26, 
B27. 
B28, GC17 

7, CA-Z04~
8. DA12~ ,DA4-
9. CA-Z05~

10. J7-

07, 
08. Dl,EAOl
09. D3
10,
11.
12. EA05,GC2
13, EA06,GC4 

B29. GC19 
B30. CB3-2,HA-Z25 
B31. HA-A25 
B32. 
B33. CB 
B34. FA-Z30,FA-B42 
B35. F12 
B36. FA-B44 
B37. FA-BO! 
B38. FA-B02 
B39. FA-B03 
B40. FA-B04 
B41. HA-A16 
B42. FA-B34 ,FA-B48 
B43. FB 
B44. FA-B48,FA-B36 
B45. 
B46, 
B47. ElO 
B48, FA-B42,FA-B44 

TS9 FMS-lOAl GC TSB FMS-lOFF GB TS? FMS-lOFF GA� 
I 
0 

(") 
(") 

I 

(") "' 
(1J 

19 U � 13 11 9 7 5 3 1 1. FA-BO! 11. FA-B12 19 17 15 13 11 9 7 5 3 I 1. FA-Z07~ 11. FA-Z12~

1111111111 
2. EA12,JC2 12. Q4,JC12

1111'{/1{/1{/ 
2. Ml- 12. M4-,GBB-

3, FA-B02 13. FA-B13 3. FA-ZOB~ 13, FA-Z21
4. EA13,JC4 14. Q5,JC14 4. GBB~ 14. FU96-2
5. FA-B03 15. FA-B14 5. FA-Z09~ 15. FA-Z2220 IB � 14 12 10 8 6 4 2 20 18 16 14 12 10 8 6 4 2 
6. DC14,JC6 16. Q6,JC16 6. M2~ 16. DA20

ITEM GOOS 7, FA-B04 17. FA-B28 ITEM GOOS 7. FA-Z!O- 17,
8, DC16,JC8 18. 8. GB12~ ,GB4~ 18,
9. FA-Bll 19. FA-B29 9. FA-Zll~ 19.

10. Q3,JC10 20. 10. M3~ 20.
C953

TD ETH SI,/ #2, ML3001, SLOT F-P□RT 2 -
PANEL 2, \,IRC-E-232A 

------w---T□ 87L-BF2 BU, SEL-411L, IRIG-B
BNC 
r-

TEE THIS D\,IG, 

TD ETH SI,/ #1, ML3001, SLOT F -PORT 1
PANEL 2, \,IRC-E-232A

87L-BF2 PRI CAT5E 

:0: 

A01 AOJIMI AMUOI A111U07 •U• A10U,t1 At21Atl AUU,11 A1HA1'1' A1UA11 AIIIU,11 .mun .W.l,AII AIIU,27 All 

I I 
Lhl • • I . ■ I . IC I • • I YA .... vc II I· • I

11 "' 

�� 
Olli 

� 

O• 

..... 
+ -

ZDI za:z 1zm ZIN I• ZDI 1m1 ZDI IZ01 Z10 ZII z121Z11 Z1' 1z15 Z11 Z17 z,a z,1 m m m m zu Im m 

500 BNC 
TERMINATOR 

4970 BNC
SEL-3llL 

.... .....
,arr Z Pm!' I ' ' 

0(·····10 0 ••••• 0•••• • ••• . ' 
o

o-

Qlll 
X 

¥11 • Olli

-

@) 1-1- 1-,-□I T I 

: 11 T I -

ITEM G009 cp.,_, MMF□ ST-ST _J MMF□ ST-ST
TD MUX-EXP#2, 7 ___)

PANEL 1, \,IRC-E-231A TD MUX-EXP#2, 6

HA 

ZOl. JA!~ 
Z02, JA3-
Z03, JA5~ 
Z04. JA7~ 
Z05, JA9~ 
Z06, JA11-
Z07, 
ZOB. 
Z09. JA13 
ZlO, JA15 
Zll. JA17 
Z12, JA19 
Z13. 
Z14. 
Z25. FA-B30,JB18 
Z26. CB3-4,HA-A22 
Z27. GND4 

AOL JC! 
A02, JC3 
A03, JC5 
A04. JC7 
A05, 
A06, 
A07, 
AOB. 
A09. FA-B10 
AlO, D2 
All, JC17 
A12, JC19 
A13. 
A14. 

19 17 15 13 11 9 7 5 3 1 

1111'H'H'H 
20 18 16 14 12 10 8 
ITEM GOOS 

A15, FA-Z29 
A16, FA-B41 
Al?, 
AlB. HA-A20 
A19, 

6 

A20, JB20,HA-A18 
A21. F6 

4 

A22. HA-Z26,HA-A24 
A23. 
A24, HA-A22,HA-A26 
A25, FA-B31 
A26, HA-A24 ,JB20 
A27. JB17 
A28. JB19 

2 

1. FA-ZO!~
2. LS-
3. FA-Z02~
4. GAB-
5. FA-Z03~
6. L6~
7. FA-Z04~
8. GA12~ ,GA4~
9. FA-Z05~

10. L7~

BO!. JC9 
B02, JCll 
B04, JC13 
BOS. JC15 
B07, 
BOB, 
B09, 
BlO. 
B12. 
B13, 
B15, 
B16, 

TS12 FMS-lOAl JC 
PANEL 1, \,IRC-E-231A

TSll FMS-lOFF JB TSlO FMS-lOFF JA ��----------� 

! 'J'J'J'Jllllll
� 20 IB � 14 12 10 8 6 4 2 ru�----------� 

ITEM GO!O 

NOTES: 

1. HA-AO!
2. GC2
3, HA-A02
4. GC4
5, HA-A03 
6. GC6
7, HA-A04
8, GCB
9, HA-BO!

10, GC!O

1. ALL \,/IRING TD BE #12 A\rlG, SIS EXCEPT AS NOTED:

2. ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT
CIRCUIT CONNECTIONS \rlILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY '~' 

3, DESTINA TI□N TYPE \,/IRE MARKERS,

11. HA-B02
12. GC12
13. HA-B04
14. GC14
15. HA-BOS
16. GC16
17. HA-All
18.
19. HA-A12
20.

� 17 15 13 11 9 7 5 3 1 

1111'{/1{/1{/ 
� 18 16 14 � 10 8 6 4 2 

ITEM GOIO

RECPTlO 

0 

Ed Ed Ed 
ITEM GOll 

1. 
2. 
3. 
4. 
5. 
6. 

7. 

8. 
9. 

10. 

Ed 

11, 
12. 
13, 
14. 
15, 
16. 
17, HA-A27 
18, HA-Z25 
19, HA-A28 
20, HA-A26,HA-A20 

TRIPPLITE RS-0615-F 

Ed Ed 

NA 

L. AlO
N. All
G. A12

� U � D 11 9 7 5 3 1 

1111'H'H'H 
20 IB � M � 10 8 6 4 2 
ITEM GO!O 

1. HA-ZOl -
2. M5~
3. HA-Z02-
4. JAB-
S, HA-Z03~
6. M6~
7. HA-Z04~
8. JA12~ ,JA4-
9, HA-Z05~

10, M7~

11. AA-Z06~
12. KB-,BAB-
13. AA-Z09
14. FU91-2
15. AA-ZlO
16. FU91-4
17. AA-Zll
18. FU91-6
19. AA-Z12
20. N4

11. CA-Z06~
12. JB-,DAB-
13, CA-Zl3
14. FU92-2
15. CA-Z15
16. FU92-4
17. CA-Zl 7
18. FU92-6
19. CA-ZlB
20. NB,GB16

11. FA-Z06~
12. LB-,GAB-
13. FA-Z13
14. FU95-2
15. FA-Z15
16. FU95-4
17. FA-Z17
18. FU95-6
19. FA-ZlB
20. PB

11. HA-Z06-
12. MB~ ,JAB~
13. HA-Z09
14. FU94-2
15. HA-ZlO
16. FU94-4
17. HA-Zll
18. FU94-6
19. HA-Z12
20. P4
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69 kV LINES BF1 & BF2 (PANEL 9) 
-- -- --

I LEFT SIDE SHEET 

CBI-I 
CBl-3 
CB3-1 
CB3-3 

NA-L,RC1 
NA-N,RC2 

NA-G,GND5 

CA-B07 
E2 

EB09 
BC2,E3 
BC4,E4 

D9 
AA-A17 

Dll,CB2-2 
CA-B33 

BC6,E5 
BCB,E6 

BC14 
BC16 

E9,CB4-2 
FA-B33 

EAOB 
HA-AIO 

EA09 
BCIO 
BC12 

F9 
HA-A17 

B9,Fl 
AA-A19 
B11,E7 

CA-B35 

AA-AIO 
B2 
B4 
B5 
Cl 
C2 

F3,DII 
CA-B43 

F7,C7 
FA-B47 

D9,CB1-2 
AA-A21 

E7 
CA-B47 

F9,CB3-2 
HA-A21 
Fll,E9 

FA-B43 
D7,F5 

HA-A19 
F7 

FA-B35 

L 

NOTES: 

"'
ru "'w 

"'
ru "'w 

"'
ru 
"' 
w 

"'ru"'w 

In ru"'w 

"'
ru 
"' w 

"' ru
"' 
w 

In 
ru 
"' 

A 
IDCP37 
IDCN39 
2DCP37 
2DCN39 

AC2-38 
N 

ACG 

B 
+CIO
CIO 

GUO 
+TCl-10

Tl-10
SP 
SP 
SP 

BFIP+ 
52nP10 
BFIB+ 
52nB10 

C
+TC2-10

T2-10 
SP 
SP 

+ TC2-13
T2-13 
BF2B+ 

52n2B13 

D 
+C13
Cl3

GL13
+ TCl-I3

Tl-13
SP 

BF2P+ 
52n2P13 
BFIP+ 
52nP13 
BFIB+ 
52nB13 

E 
+CIO
CIO 

+TCl-10
Tl-10

+TC2-IO
T2-10 
BFIP+ 

86B2BFIO 
BF2B+ 

87B2BAL 

F 
BFIP+ 
89n20 
BFlP+ 
89b20 
BF2P+ 
89nP21 
BF2B+ 
89nB21 
BF2P+ 
52nP16 
BF2B+ 
52nB16 

G 

H 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10-
11 
12 

1 
2• 
3 '" 
4 
5 
6 
7 '" 
8 '" 
9 
10 
11 

12 

1 � 
2 -
3 
4 
5 
6 
7 � 
8 
9 
10 
II 
12 

1 
2 
3 
4 
5 � 
6 -
7 
8 
9 
10 
11 � 

12 -

DC PANEL 1 
\./RC-E -410 

2C
�

IO 
CKT -37 <R) DC9P 
CKT-39 <BK) 
CKT-37<R) 

�CKT -39 <BK) DC9B 
2CMIO 

D C  PANEL 2 
v/RC-E-410 

2C� 
CKT-38 <BK)� 
N (',/) AC PANEL 2 

'v/RC-E-400 

12C#IO 
81-1 <R) 10-SlA
81-2 <BK)
81-3 (□) 

TBR
\./RC-E-302 

81-4 <BU)
81-5 (Y)
81-6
81-7 --,--- 3 SP 
81-8
81-9
81-10
81-11
81-12

82-1
82-2
82-3
82-4
92-1
92-2
92-3
92-4

91-1
91-2
91-3
91-4
91-5
91-6
91-7
91-8
91-9
91-10
91-11
91-12

(0/BK) 
<BU/BK) 
<Y /BK) 
<BR/BK) 

(R) 4C#IO 

<BK) 
(□) 

<BU) 4C#IO(R) 
<BK) 

(□) 

<BU) 

12C#IO 
(R) 

<BK) 
(□) 

<BU) 
(Y) 

(R/BK) 
<BK/R) 
(0/BK) 

<BU/BKl 
<Y /BKl 
<BR/BK) 

12C#IO 
PIO-NI <R) 
PIO-N2 <BK) 
PIO-N3 <rn 
PIO-N4 <BUl 
PIO-N5 (Y) 
PIO-N6 <BR) 
PIO-N7 CR/BK) 
PIO-NB <D/BK) 
PIO-N9 <BU/BK) 
PIO-NIO <Y /BK) 

13-1 (R) , .....

13-2 <BK)
13-3 (□) 

13-4
14-1
14-2
14-3 (□) 

14-4 <BU) 
101-9 (R) 4Cll10 

101-10 <BK)
101-11 (□) 

101-12 <BU)

10-S2A
TBR

\./RC-E-302 

13-S2A
TBR

\./RC-E-302 

13-SlA
TBR 

\./RC-E -302 

1 SP 

P9P10A 
PANEL 10 

v/RC-E-240B 

2 SP 

20-SIA
TBR

\./RC-E-301 

21-SlA
TBR

\./RC-E-301 

16-SlB
TBR

\./RC-E-302 

1. ALL \rJIRING TD BE #12 A\./G, SIS EXCEPT AS NOTED•

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT C□NNECTI□NS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY '-' 

3, DESTINATI□N TYPE \./IRE MARKERS, 

DC09A/15A CB 1 
2 A 1 1. ALCB2-1
o- --0 2, AA-Z25,FI4 ---<5 3, A2,CB2-30--

4, AA-Z26ITEM G012 

DC09B/15A CB2 

� 
1.CBl-1
2, CA-Z29,B11 
3, CBl-3 
4, CA-Z30ITEM G012 

DC09C/15A CB3 

� 

1. A3,CB4-1
2, FA-B30,F5
3, A4,CB4-3 
4, HA-Z26ITEM G012 

DC09D/15A CB4 

� 

1.CB3-1
2, FA-Z29,C7
3, CB3-3 
4, FA-Z30ITEM G012 

I 

I 

I 

I 

' 
I 

I 

I 

I 

' 
I 

I 

I 

__ I_ 

SYMBOLS LEGEND: 

* INDICATES SHORTING TYPE TERMINAL BLOCK,

REAR VIEW 

6A FU91 
I 2 1. NI
o-rr::::::n-o 2, BA14 
� 3, N2 
� 4, BA16 

5. N3
ITEM GOl 7 6. BAlB

6A 
I 2 

� 

FU92 
1. N5 
2, DA14 
3. N6,FU96-1
4. DA16
5. N7

ITEM GOl 7 6, DAlB 

6A FU93 

16-a:::IJ-6 I 
1. N 11 
2. DB14

ITEM G016 

6A FU94 
I 2 1. Pl

� 
2, JA14 
3. P2

� 4. JA16
5, P3 

ITEM GOl 7 6, JAlB 

6A FU95 
I 2 1. P5o-rr::::::n-o 2. GA14
� 3. P6
� 4, GA16 

5, P7 
ITEM GOl 7 6. GAIB

6A FU96 

1
1 2

1
1. FU92-3o-rr:::::Il-0 2. G Bl 4

ITEM G016 

RIGHT SIDE SHEET 

10-ClA
TBR 

\./RC-E-302 

I SP 

13-C2A 
TBR 

\./RC-E-302 

1 SP 

13-ClA 
TBR 

\./RC-E-302 

1 SP 

16-C2A 
TBR 

\./RC-E-302 

1 SP 

PT-lOPA 
TBR 

\./RC-E-302 

1 SP 

9C#IO 
(R) 

<BK) 
(□) 

<BU) 
(R/BK) 

<BR) 
<D/BK) 

<BU/BK) 

9C#IO 
<R) 

<BK) 
(□) 

<BU) 
(R/BK) 

<BR) 
(0/BK) 

<BU/BK) 

9C#IO 
(R) 

<BK) 
(□) 

<BU) 
(R/BK) 

<BR) 
(0/BK) 

<BU/BK) 

9C#IO 
<R) 

<BK) 
(□) 

<BU) 
(R/BK) 

<BR) 
(0/BK) 

(BU/BK) 

9C#IO 
(R) 

<BK) 
(□) 

<BU) 
(R/BK) 

<BR) 
<D/BK) 

<BU/BK) 

�
IO(R) 

TBR <BK) 
v/RC-E-301 

9Cll10 
PT-9PA (R) 

<BK) TBR 
(□)\./RC-E-302 

<BU) 
(R/BK) 

<BR) 
(0/BK) 

1 SP----4: (BU/BK) 

P5P9A 
PANEL 5 

v/RC-E-235B 

6 SP 

12C#IO 
<R) 

<BK) 
(□)

<BU) 
(Y) 

<BR) 

85-1
85-2
85-3
85-4
85-5
85-6 r--ru
85-7 - El 
85-8 -

96-1
96-2
96-3
96-4
96-5
96-6 r--ru
96-7 "' w 
96-8

95-1
95-2
95-3
95-4
95-5 .

95-6 • r--
ru 

95-7 "' 
w 

95-8

. 

106-1
106-2
106-3
106-4
106-5
106-6 r--

ru 
106-7 "' w 
106-8

84-1
84-2
84-3
84-4
84-5
84-6 "' ru
84-7 "' 

w 

84-8

54-3
54-4

94-1
94-2 .
94-3
94-4
94-5
94-6 In 

ru 
94-7 . "' 

w 

94-8

-

P5-Fl-
P5-F2-
P5-F3-
P5-F4-
P5-F5-
P5-F6 - gJ"' w 

-
-

"' ru
"' w 

. 

J * 
38Cl 1 
38C2 2 
38C3 3 
38CO 4 
39Cl 5 
39C2 6 
39C3 7 

39CO 8 
9 
10 
11 
12 

K *
44Cl 
44C2 
44C3 
44CO 
45Cl 
45C2 
45C3 
45CO 

9 
10 
11 
12 

K5-
K6-
K7-
KB
DA2-
DA6-
DA!O
DA!2-

DB2-
DB6-
DB!O-
DB12-

I 

Jl-,BA2-
J2-,BA6-
J3-,BA!O-
J4-,BA!2-

L * 
42Cl 
42C2 
42C3 
42CO 
43Cl 
43C2 
43C3 
43CO 

M 
48Cl 
48C2 
48C3 
48CO 
49Cl 
49C2 
49C3 
49CO 

RECPT -
I 

ITEM GOO? 

N 
PlOXl 
P10X2 
PIOX3 
PIOXN 
PlOYl 
P10Y2 
PIOY3 
PlOYN 

PBY2 
PBYN 

p 
P9Xl 
P9X2 
P9X3 
P9XN 
P9Yl 
P9Y2 
P9Y3 
P9YN 

Q 
+C16
C16

+ TCl-16
Tl-16 

+TC2-16
T2-16 

R 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 

* 

9 
10 
11 
12 

M5-
M6-
M7-
M8-
GA2-
GA6-
GAIO
GA!2-

GB2-
GB6-
GBIO-
GB!2-
L!-,JA2-
L2-,JA6-
L3-,JA10-
L4-,JA!2-

RC 
1. AIO
2, All
G. GND6

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 

1 
2 

3 

4 
5 
6 
7 
8 

9 

10 
11 
12 

FU9!-1 
FU91-3 
FU9!-5 
BA20 
FU92-1 
FU92-3 
FU92-5 
DA20 

FU93-1 
DB16 

FU94-1 
FU94-3 
FU94-5 
JA20 
FU95-1 
FU95-3 
FU95-5 
GA20 

- FA-B17
- FA-BIB
- GC10
- GC12
- GC14
- GC16

I 

I 

_J 
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w 
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" 

. I ,ri 0 OJ (fJ 0 -

3 � O"l -
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= 
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-... r-a I "c;J <ru 

ru lw 

I� 

,. n � □ 
z � 

� 
□"' 

-a -
z"' 
-a 
□ 

n 
□ 
z �
-a "' 
n 
;:j 
□ 
z 

"' 
n 
□"' 
� 

rr1 
ti) 
-t 

;;a 

r:--, 

� 
� 

::a 
� a
b

� 

� 

� 

� --... --...

=E � � 
- -"" ""

-0� 0 � C < :;t>Z �
z :z G') (') p 

::E 
l"T1 0 -t r - -< 
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-� � ("") 0 � ti) 
I > C pt.]

3:: aJ � 
I ti) �

N �� 
.,I::. -t -
0 

�11 
):> 

II 
II 

87B2 PR! 

ITEM H002 

Lr:, DANGER 

_.,.._
---

IIICTBI\LIIIDCIC ... GIIN 
--.r•---

2 TS3 FMS-lOAl 

! IJIJIJIJll����
� 20 IB � 14 12 10 8 6 4 2 cu�----------� 

ITEM H003 

87B2 BU 

BC 

I. CA64
2. M7
3. CA66
4. MB
5, CA72 
6, N7 
7. CA78
8. NB
9,

10,

87B2PC□
24PA204NJ 

A 

�1�1 1 G H A B
"'iii O O O 0 

F E D C 
0 0 - -

II 

�
l-013 
l-0 I� 

�l-0 
�� 

41 

�l-0
� 

43 

� 

�
l-0 47 
l-0 

ITEM H005 

87B2BC□
24PA204NJ 

A 

�1�1 I G H A B I "'iii O O O 0 

00 

II 
� l-0 
� 

13 

�
l-017 
l-0 

41 

�
l-043 

� 

�
l-047 
l-0 

ITEM H005 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

CB 

C. CB42
D. CA-B
G.
H. �1.. 11. 

;:; ii! 12. CB41,DB12c 13. BA14 
15. 
16, 
17. 
21. CA92
22. AA207
23,
25, CA52~
26. CA68~ ,CB32~
27. 
31. CA56~
32, CB26~ ,CB36~
33,
35. CA62~
36, CB32~
37,
41. CA-TB4,CB12
42. CB-C
43, 
45, P5 
46, P6 
47. 

DB 

C. DB42
D. CB3-4 ,EA216
G. 
H, ""I 11 

I; 12: CB12c 13, FA14 
15, 
16, 
17, 
21. CB3-2,DB41
22, EA207 
23, 
25, CA96~ 
26, CA!OS~ ,D832~ 
27, 
31. CA102~
32, DB26~ ,DB36~
33, 
35, CA106~ 
36, DB32~ 
37, 
41. DB21,EA215
42, DB-C
43, 
45, P7 
46, PB 
47, 

69 kV BUS 2 (PANEL 10) 

SEL-587Z AA 

"'""
�217 

T□ RTU, SEL -3555, PCI2-4
PANEL 2, IJRC-E-232A 

Jt ... ,,. • • •• 

TS2 FMS-lOAl 
19 17 15 13 11 9 7 5 3 I 

jjjjjjjjjj 
� 1s 16 14 � ro s 6 4 2 
ITEM H003 

BB 

101. BAI~
102. BA3~
103. BA5~
104. BA7~
105. BA9~
106. BAll~
107.
108.
109.
110.
111.
112.

1. CA32
2. M3
3. CA38
4. M4
5. CA12
6. M5
7. CAIB
8. M6
9. CA34

10. N3

SEL-587Z 
.... • •••

EA 

IU I OUT1 I OUT2 I IN2 I OUTI I OUT<I I Al.MM I l'OWDt I POAT ' ...,_ 
101. FA!~
102, FA3~
103, FA5~
104, FA7~
105, FA9~
106, FAll~
107,

ITEM H002 

TS6 

&••···· 
_,.,..__, 
---

II.ICIBW. IIIDCIC ... CM --.r■---

FMS-lOAl z�----------� 

! IJIJ1J1Jl l � l � �
� 20 IB � 14 12 10 8 6 4 2 
ru�----------� 

ITEM H003 

FC 

I. 
2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 

10, 

II. 
12, 
13, 
14, 
15, 
16, 
17, 
18. 
19, 
20, 

SHELF 

ITEM H007 

NOTES: 

I. ALL \,,/IRING TD BE #12 A\,JG, SIS EXCEPT AS NOTED:

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT
CIRCUIT C□NNECTIDNS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS, CT CIRCUITS NOTED BY '~' 

3, DESTINA TI□N TYPE \,,/IRE MARKERS, 

:<>lClllClllClllCH(H(!!lCHmlmllmJCmKl!JKl!JKl!JKl!l(H(<>: 

201 20Zl20lll 204l2D5 2a112a1 20llj:HII 2101211 212121:1 2141215 211 

� 

@� 

108,
109,
110,
111.
112,

C605A 

T□ RTU, SEL -3555, PCI2-5
PANEL 2, IJRC-E-232A 

TS5 FMS-IOA! FB 
19 17 15 13 11 9 7 5 3 I 1. 

jjjjjjjjjj 
2, 
3, 
4, 

20 18 16 14 12 10 8 6 4 2 5, 
6, 

ITEM H003 7, 
8. 
9, 

10, 

REAR VIEW 
GROUND BUS GND 

;an axn axn axn1 I. AA217 
2. EA217
3.

201. CA98
202. AA208
203. BA13
204. BA15
205.
206.
207. CB22
208. AA216,AA202
209.
210.
211. BAI 7
212. BA19
213. CB3-2,CB21
214. EA201
215. CBl-2,CA92
216. CB!-4 ,AA208
217. GNDI

TS! FMS-!OFF 
11. CA36 19 17 15 13 11 9 7 5 3 I 
12. N4
13. CA14
14. N5
15, CA16
16, N6
17.
18.
19,
20,

1111'H'H'H 
20 IB � 14 � 10 8 6 4 2 
ITEM H003 

86B2 
78PB!OD I 

1!1
11 

TBBTBITB2TB3 

!!jllelz O O O 0

� $ � T117T11.;T11STll4

8-,Hr-8 
13-,H� 
8-,HH:3 
�H� 

�H� 
j5-, H �

""' 
'8-, H �
� H � 

l�H�
1
28H�
l&-iH� 
i&,Hf,$ 
ITEM H004 

CA 

B, CB-D,CB2-4 
G, CA84 

TB4, CA86,CB41 

; 11. Ml
12, BB5 
13, M2 
14, BB13 
15, Nl 
16, BB15 
17, N2 
18, BB7 
21. 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
31. 
32, BBi 
33, 
34, BB9 
35, 
36, BBll 
37, 
38, BB3 
41. 
42, 
43, 
44, 
45, 
46, 
47, 
48, 

4. 

BA 

1. AAlOI ~
2, K5~ ,CA52~
3, AA102~
4, BAB~ ,CA54~
5. AA103~
6, K6~ ,CA56~
7, AA104~
8, BA12~ ,BA4~
9. AA105~

10, K7~ ,CA62~

51. 
52, BA2~ ,CB25~ 
53, 
54, BA4~ ,CA58~ 
55, 
56, BA6~ ,CB31 ~ 
57, 
58, CA54~ ,CA68~ 
61. 
62, BAIO~ ,CB35~ 
63, 
64, BC! 
65, 
66, BC3 
67, 
68, CA58~ ,CB26~ 
71. 
72, BC5 
73, 
74, 
75, 
76, 
77, 
78, BC7 
81. 
82, 
83, 
84, CA-G,BA16 
85, 
86, CB2-2,CA-TB4 
87, 
88, P4 

101-6 \,,/Rl6 SEL-9510 DA 
tl :o: CJ 07, 

1����t1�,���1 
01. DADS
02, L2
03,
04,
05, L4,DA12
06, L5,DA13

08, Ll,DAOl 
09, L3 
10, 
11. 

a.lCl.aCUIIDIK:Cllm ,_ ,_

0 
ITEM H006 

11. 
12, 
13, 
14, 
15, 
16, 
17, 
18, 
19, 
20, 

:o: 

201. 
202, EA208 
203, FA13 
204, FA15 
205, 
206, 
207, DB22 
208, EA216,EA202 
209, 
210, 
211, FA17 
212, FA19 
213, N9 
214, NlO 
215, DB41 
216, DB-D,EA208 
217, GND2 

Q 

12, DA05 
13. DA06

TS4 FMS-!OFF 

IJ IJ IJ IJ r! � w 
20 IB � 14 m 10 8 6 4 2 
ITEM H003 

GA 

FA 
1. EAlO!~
2, Kl~ ,CA96~
3, EA102~
4, FA8~,CA94~
5, EA103-
6, K2~ ,CA102~
7, EA104~
8, FA12~,FA4~
9, EA105~

10, K3~ ,CA106~

11. AA106~
12, KB~ ,BAB~
13. AA203
14, CB13
15. AA204
16, CA84 ,F A16
17. AA211
18,
19. AA212
20,

91. 
92, AA215,CB21 
93, 
94, FA4~ ,CA104~ 
95, 
96, FA2~ ,DB25~ 
97, 
98, AA201 
101. 
102, FA6~ ,DB31 ~ 
103, 
104, CA94~ ,CA!OS~ 
105, 
106, FA!O~ ,DB35~ 
107, 
108, D826~ ,CA104~ 

11. EAI06-
12, K4~ ,F AB~
13, EA203
14, DB13
15, EA204
16, BA16
17, EA211
18.
19, EA212
20,
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69 kV BUS 2 (PANEL 10) 

I LEFT SIDE SHEET 
-1-

L 

NOTES: 

CBI-I 
CBl-3 
CB3-1 
CB3-3 

"'
ru 
w 

�I 

"'
ru ., w 

�I 

�I 

"'
ru ., w 

"'
ru ., w 

"'
ru ., 

A 
IDCP38 
IDCN40 
2DCP38 
2DCN40 

B 

C 

D 

E 

F 

G 

H 

I 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

I -

3 
4 
5 

I; 
9 
10 
11 
12 

1 
2 
3 
4� 
5 � 
6� 
7 
8 
9 
10 
11 

12 

I 
2 
3 
4 
5 

I; 
8 
9 
10 
11 

12 

I 
2 
3 
4 
5 

I;
8 -
9 
10 -
11 

12 

I 

2• 

3. 

4 
5 
6 

7� 

s� 

9 
10 
11 
12 

I � 

2 -

3 
4 
5 

6 
7 � 

8 
9 
10 
11 

12 

1 
2 
3 
4 
5 � 

6 -
7 
8 
9 
10 
11 � 

12 -

DC PANEL 1 
'w'RC-E -410 

2C
� CKT -38 <Rl DCIOP 

CKT-40 <BK) 
CKT-38<Rl 

� CKT -40 <BK> DCIOB 
2CMIO 

DC  PANEL 2 
'w'RC-E-410 

1. ALL \rJIRING TD BE #12 A\rJG, SIS EXCEPT AS NOTED•

2, ALL TERMINA TI□NS TD USE FORK LUGS EXCEPT CT 
CIRCUIT C□NNECTI□NS \,JILL HAVE INSULATED RING 
TONGUE TYPE LUGS. CT CIRCUITS NOTED BY ,_, 

3. DESTINATI□N TYPE \rJIRE MARKERS.

DC10A/15A 

2 A 1 0- --0

4 3 
0- --0

ITEM H011 

DCIOB/15A 

CB1 
1. ALCB2-1 

2. AA215 
3. A2,CB2-3 
4. AA216 

CB2 

� 
1.CBl-1

2. CA86
3, CBl-3

ITEM H011 4· CA-B

DCIOC/15A CB3 

� 
1.A3
2, DB21
3. A4

ITEM H011 4· DB-D

I 

I 

__ I_ 

SYMBOLS LEGEND: 

* INDICATES SHORTING TYPE TERMINAL BLOCK.

REAR VIEW 

RIGHT SIDE SHEET 

9C#IO 
01-C2A (R) 

<BK) TBR 
(□)'w'RC-E-3 01 

<BU) 
(R/BK) 

<BR) 
<D/BK) 

1 SP ----4: <BU/BK) 

10-C2A

TBR 
'w'RC-E-302 

1 SP 

P5PIOA 

PANEL 5 
'w'RC-E-2 35B 

7 SP 

PBPIOA 

PANEL B 
'w'RC-E-2 38B 

9C#IO 
<Rl 

<BK) 
(□)

(BU) 
(R/BK) 

<BR) 
(□/BK)

<BU/BK)

12C#IO 
(R) 

<BK) 
(□)

<BU) 
(Y) 

12C#IO 
(R) 

(BK) 

(□) 

(BU) 
(Y) 

(BR) 
<RIBKl 

4 SP .../'L (0/BKl 

12C#IO 
P9PIOA <Rl 

PANEL 9 (BK) 

'w'RC-E-2 39B (□) 

(BU) 
(Y) 

(BR) 
<RIBKl 
<D/BK) 

(BU/BK) 

56-1
56-2
56-3
56-4
56-5
56-6 r--

ru 
56-7 - El 
56-8 -

86-1
86-2
86-3
86-4
86-5
86-6

�
[;j 

86-7 El 
86-8

P5-G1 
P5-G2 
P5-G3 
P5-G4 
P5-G5 

- "'
ru 
w 

-

PB-GI 
P8-G2 
P8-G3 
P8-G4 
P8-G5 
P8-G6 "'

ru 
P8-G7 w 
P8-G8 

P9-E1 
P9-E2 
P9-E3 
P9-E4 
P9-E5 
P9-E6 Kl I 
P9-E7 El I 
P9-E8 
P9-E9 

2 SP .../'L <Y /BKl P9-E10 

12C#IO 
P2PIOA <Rl P2-Hl 

PANEL 2 
<BKl P2-H2 

'w'RC-E-2 3 2B (□) P2-H3
(BU) P2-H4 

(Y) P2-H5
(BR) P2-H6 "'

ru 
<R/BK) P2-H7 ., w 

4 SP .../'L <D/BK) P2-H8 

"'
ru 

- El 

-

-
"'
ru 

. 

. 

�I 

J
28Cl 
2BC2 
2BC3 
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+C70 I -

C70 2 -

GL70 3 -

+TCl-70 4 -

Tl-70 5 -
SP 6 
SP 7 

SP 8 
SRCP+ 9 -

52aP70 10 -

SRCB+ II -
52aB70 12 -
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+TC2-70 I -

T2-70 2 -

SP 3 -

SP 4 -

SP 5 

SP 6 
SP 7 

SP 8 
SP 9 
SP 10 

SP II 
SP 12 
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RID!+ I -

70LG 2 -

70LGL 3 -

70MTR 4 -

70LDC 5 -
70HTR 6 -

SP 7 

SP 8 
SP 9 
SP 10 

SP II 
SP 12 
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12C#IO 
P3-Dl (R) 

P3-D2 <BK) 
P3-D3 (□)

P3-D4 <BU) 
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P3-D9 <D/BK) 
P3-D10 <BU/BK) 
P3-Dll <Y /BK) 
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4C#10 
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P3-C7 (□)

P3-C8 CBU) 

7C#l4 
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P2-C2 CBK) 
P2-C3 (□)

P2-C4 <BU) 
P2-C5 CY) 
P2-C6 CBR) 
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230KV LINES 
LNG & SRC

PANEL 3 
'w'RC-E-233B 

3 SP, 

470-S2A

230KV LINES
LNG & SRC 

PANEL 3 
'w'RC-E-233B 

470-S3A 

COMM 
PANEL 2

'w'RC-E -232B 

1 SP . 

230KV LINES 
SRC & LNG 

PANEL 3 
'w'RC-E-233B 

CCVT-2PA 

P2Xl 1 P3-Pl CR 
P2X2 2 P3-P2 CBK) '---'--"'-"'---+--'--''--'-"--'-''-"-"----1-- CR)P5-N9

P2X3 3 P3-P3 CD �=��tt=ti��j����������t=CBK)P5-N10

� (□) P5-Nl1P2XN 4 P3-P4 <BU) 

P2Yl 5 
1------+--+'--'-"-�==--1---<BU)P5-N!:>----'-"1-a 

P2Y2

P2Y3 
P2YN 

165 

13Cl 
13C2

13C3 
13CO 
14Cl 
14C2 
14C3 
14CO 
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7 
8 
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10 
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12 
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* 

r NOTE

I P4-Ll CR) 
9C#l0
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7 
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10 
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12 

P4-L2 <BK)

P4-L3 (□)

P4-L4 CBUl 
P4-L5 (R/BK) 
P4-L6 <BR) 

P4-L7 <D/BK) 
P4-L8 CBU/BK) 

4Ctl10 

1 SP. 

470-ClA 

BUS Tl & 
DC HT! 

PANEL 4 
'w'RC-E-234B 

1 SP, 
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!SCI 

*r NOTE 3

r----ir--:-:=::::--='-T-,--, 9Ctl10 
�...!..:'.!:C!...--1...!l

c-l
P3-Ml CR) --e-l 470-C2A 

"
(\J "" 
w 

15C2 ,__ ___,_2__, P3-M2 CBK) '--------' 

1-
�=�--+--'3

-<
P3-M3 (□)

230KV LINES 15C3 
15CO 4 
16Cl 5 
16C2 6 
16C3 7 

16CO 8 
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10 
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12 

P3-M4 CBU) 
P3-M5 (R/BK) 
P3-M6 CBR) 

P3-M7 (□/BK) 
P3-M8 CBU/BK) 

LNG & SRC 
PANEL 3 

'w'RC-E-233B 

1 SP. 

� �
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Cl\ Ul 
I I 

... 00 

XFMR Tl 
PANEL 5

'w'RC-E-235B 

CCVT-2PB 

17 18 

170AC 180AC 
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... J 
J .. RED 2,'� '> 'w'HITE 3 M� 

170DC1 180DC1 
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171 181 
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5 5 

"' 6 (\J 
"' 6 (\J "" 

7 w 

"" 7w 

8 8 
9 9 
10 10 

11 11 
12 12

172 182 

1 1 
2 2 

3 3 
4 4 
5 5 

"' 6 (\J 
"' 6 (\J "" 

7 w 

"" 7w 

8 8 
9 9 
10 10 

11 11 
12 12

173 183 

1 1 
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5 5 

"' 6 (\J 
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7 w 

"" 7w 

8 8 
9 9 
10 10 
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7 w 

"' 6 (\J .. 
7 w 
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SYMBOLS LEGEND , 
llE INDICATES SHORTING TYPE TERMINAL BLOCK, 

G)INDICATES ITEM NUMBER □N PROJECT BILL 
□F MATERIAL.
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3 
4 
5 

" 6 (\J .. 
7 w 

8 
9 
10 

11 

12 

NOTES, 

L SHIELDED CABLES TD YARD EQUIPMENT SHALL BE 
GROUNDED AT THIS END ONLY, CONNECT SHIELDS TD 
TBR GROUND BAR. 

2, ALL 'w'IRING TD BE #12, UNLESS □THER'w'ISE NOTED. 
3, TERMINATION □F CURRENT CIRCUITS □N ANY DEVICE DR TERMINAL BLOCK

'w'ILL UTILIZE RING TYPE, INSULATED, CRIMP TERMINATl□N, ALL OTHER 
CIRCUITS 'w'ILL BE TERMINATED 'w'ITH A SPADE CF□RK) TYPE, INSULATED, 
CRIMP TERMINATION, 

4, MULTI-CONDUCTOR CABLE TD BE XHH'w'-2 'w'ITH CPE JACKET, 
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... J 
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•> 'w'HITE 3 M� 
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190DC2 

S'w' 23474 
12Ctl10SH 191 4C#10 
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BK 

'w'RC-E-341 □ 
- 89aP74 2 -
- LNGB+ 3 -

P3-E2 CBK)

P3-E3 (□) 230KV LINES 
BU 
y 

- 89aB74 4 -

- SP 5 

P3-E4 CBUl LNG & SRC 
PANEL 3 

'w'RC-E-233B
BR - "' SP 6 (\J 

R/BK - El SP 7 

BK/R - SP 8 
D/BK - SP 9 

BU/BK - SP 10

Y/BK - SP 11 

BR/BK - SP 12 

S'w' 23475

12Ctl10SH 192 4Ctl10 

475-Sl R - SRCP+ 1 - P3-E5 CR) 475-SIA
BK 

'w'RC-E-342 □ 
BU 

- 89aP75 2 -
- SRCB+ 3 -

- 89aB75 4 -

P3-E6 CBK)

P3-E7 (□) 230KV LINES 
P3-E8 CBUl LNG & SRC 

PANEL 3 
y - SP 5 'w'RC-E-233B 

BR - "' SP 6 (\J 

R/BK - El SP 7 

BK/R - SP 8 
D/BK - SP 9 

BU/BK - SP 10

Y/BK - SP 11 
BR/BK - SP 12
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WIRING DIAGRAM 

06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS TERMINAL BOARD RACK 
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TBR 14 
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:r:
V) 
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u 
' 

LEFT WALL OF CABINET 

R 

BU 

BK 

□ 

R/ BK 

BK BU/ 

BR 

□I BK

- 2XI

2X2

2X3

2X4

-, 2X5 

G 

- 4XI 

4X2 

4X3 

4X4 

) 4X5 

G 

- 6XI 

6X2 

6X3 

6X4 

'6X5 

G 

- 2YI

2Y2

� 2Y3 

2Y4 

2Y5 

G 

-- 4YI 

4Y2 

) 4Y3 

4Y4 

4Y5 

G 

-- 6YI

6Y2 

6Y3 

6Y4 

6Y5 

G 

230 kV 
BUS Tl 
DIFF 

RELAY 

Tl HIGH 
SIDE DC 
RELAY 

0 
BUSHING CURRENT TRANSFORMERS 

ANSI C57.13 
( 

-
....-.n CURRENT SECONDARY -

STYLE NO. - "1 '> 
X, 

RATIO TAPS 

'> 
.. '> 

CURVE NO. '> 
'> 2000:5A X1 • X5 

TRF 2.0 '> 
'> 

1600:SA X2 - X5 
ACCURACY caoo '> 

'> 
X2 

< 

,>
1500:SA X1 - X4 

,>

,>

,>
> 1200:SA X1 - X3 

'> 
< -

'> 
' 

'> 
x, 1100:SA X

2
· X

4 

'> 
'> 
'> 800:SA X

2 
- X

3 

� �¢ : � ¢ ; �¢ 
'> 

� : 
'> 
'> - 500:SA X

4
- X

5 < 

'> 
' 

'> "4 400:SA X1 - X2 '> 

2 2X 2Y 4 4X 4Y 6 6X 6Y '> 
< 

,> 300:SA X3 - X4 

I I 
,>

MECHANISM HOUSING H2 > X5 
'> - < -

MITSUBISHI ELECTRIC � MITSUBISHI
ELEClRIC POWER PRODUCTS, INC. 

� 0 0 
= 
= 

� 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

C100237H02 

NOTES, 
L SHIELDED CABLES TD YARD EQUIPMENT 

SHALL BE GROUNDED AT TERMINAL BOARD 
RACK □NL Y, CUT AND TAPE SHIELDS AT 
YARD EQUIPMENT, 

228 

227 

226 

225 

224 

223 

221 

220 

219 

218 

217 

216 

215 

214 

213 

212 

211 

210 

209 

208 

J
207 

206 

205 

204 

203 

202 

201 

T84 

L 

R/BK, 
BK/R,0/BK, 

BU/BK,Y /BK,BR/BK 

TB2-231 

y 

BU 

□ 

R 

BK 

:r: 
(Y) V) v,o 
, 
..- ..�u 
..,. ;;:; 

TBR 14 
\JRC-E -303 

:r: 
- V) 
V) 0 

I -
..- ..�u 
_,_, 

R/BK,BK/R,BR 

100 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 

89 

BB 

87 

86 

85 

84 

83 

82 

Bl 

TBR 14 
\JRC-E -303 

:r: 
(\J V) v,o
, 
..- .. �u 
..,. ;;:; 

□, BU, R/BK, BK/R,

D/BK, BU/BK, Y /BK,

BR/BK, Y, BR

TB4-222 

234 

233 

232 

r------t------------------------------<--+---- BR 

BR/BK 

Y/BK 

BU/BK 

D/BK 

70 

69 

68 40 

67 

66 

65 36 

64 

63 

2cc 

!CC

62 

61 

60 2B 

59 !B

58 

57 

54 

53 

2 

1 

T83 T81 

R 

BK 

BK 

R 

BK 

R 

u :r:<I: O? 
, �
..- ..
"' u
... ' 

(Y) 

TBR 14 
\JRC-E -303 

CONTROL PANEL {FRONT VIEW) 

14 

□ 

R 

BU 

!OA

10

BK 

y 

BK 

6 

R 

36Al 

35G 

35F 

35[ 

35D 

35C 

35B 

35A 

T82 

06-20 KLV PDK 

10-19 SM\/ 0 PDK 

DATE DRA\JN ND, APPR□VED 
BY BY 

7 

J 

b� __ G_AS_C_I R_C_UI_T_B_RE_ A_K_E _R_��
BREAKER TYPE 200-SFMT - 40HE MECHANISM TYPE BM-2 
RATED MAXIMUM VOLTAGE 245 kV RATED CAPACITANCE CURRENT SWITCHING 
RATED CONTINUOUS CURRENT 2000 A RATED OVERHEAD LINE CHARGING CURRENT 

1---=RA�T�E�D�P�O�W�E�R=FR�E�Q�U�E�N�C�Y -------------"-c-
60

,.c
H

,'-
z-'---l 

160A 
160A 
NIA A 

N/AkA 
RATED SHORT CIRCUIT CURRENT 40 kA 
RATED OPERATING DUTY CYCLE O-0.3s-CO-15s-CO
PERCENT DC COMPONENT 56% 
SHORT TIME CURRENT DURATION 1 s 
RATED INTERRUPTING TIME 3 CYCLES 
RATED FULL WAVE LIGHTNING IMPULSE 
WITHSTAND VOLTAGE 
RATED OUT OF PHASE SWITCHING CURRENT 

900 kV 
10 kA 

ISOLATED BANK/CABLE CURRENT 
BACK TO BACK SHUNT CURRENT 
TRANSIENT INRUSH CURRENT PEAK 
TRANSIENT INRUSH CURRENT FREQUENCY 

GAS WEIGHT 
TOTAL WEIGHT 

N/A Hz 
130 lbs 

10540 lbs 
GAS PRESSURE AT 20°C (68°F) NORMAL 71 psig 

ALARM 64 psig 
MINIMUM 57 psig 

MOTOR CONTROL VOLTAGE RANGE 90 TO 140 VDC RATED SWITCHING IMPULSE WITHSTAND VOLTAGE 
TERM TO TERM CIRCUIT BREAKER OPEN N/A kV MOTOR CURRENT AT RATED VOLTAGE 13 A 

N/A kV t-C�L�O�S -E �C�U�RR_ E_N_T _A_T _
RA
_T _E _D _V _O�L T-A-G�E-------- 3-.8-A,-<TERM TO GND CIRCUIT BREAKER CLOSED 

CONTROL VOLTAGE RANGE -CLOSING 
TRIPPING 

SERIAL NUMBER 
YEAR OF MANUFACTURE 

90TO 140 VDC TRIP CURRENT AT RATED VOLTAGE 2 x6,3A 
70TO 140VDC t-S�C=H -E=M=AT�

l
=C�D�IA�G�

RA
=M=�==�---------,,------<, 

INSTRUCTION BOOK PEB-0116 
PARTS LIST PEB-0117 

o�--------------------�o

• MITSUBISHI
..._ELECTRIC 

MITSUBISHI ELECTRIC POWER PRODUCTS, INC. 
WARRENDALE, PA 15086- 7537 

C 101207H 01 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

WIRING DIAGRAM 

CDNFDRM!f,I; TD CONSTRUCTION RECORDS CB 23464 
FDR CDNSTRUCTJDN DRA\iN 

BY 

REVISI□N DESCRIPTION APPROVED 
BY 

SM\J DATE 

PDK DATE 

6-19

6-19

DWGNO. 

WRC-E-312 
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BUSHING CURRENT TRANSFORMERS 

ANSI C57.13 
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-
....-.n CURRENT SECONDARY 

-

STYLE NO. - "1 '> 
X, 

RATIO TAPS 

'> 
.. '> 

CURVE NO. '> 
'> 2000:5A X1 • X5 

TRF 2.0 '> 
'> 

1600:SA X2 - X5 
ACCURACY caoo '> 

'> 
X2

< 

,>
1500:SA X1 - X4 

,>
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' 
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2
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4 
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2 2X 2Y 4 4X 4Y 6 6X 6Y '> 
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MECHANISM HOUSING H2 
> X5 '> - < -

MITSUBISHI ELECTRIC � MITSUBISHI
ELEClRIC POWER PRODUCTS, INC. 

� 0 0 
= 
= 

� 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

C100237H02 

NOTES, 
I. SHIELDED CABLES TD YARD EQUIPMENT

SHALL BE GROUNDED AT TERMINAL BOARD
RACK □NL Y. CUT AND TAPE SHIELDS AT
YARD EQUIPMENT.
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b� __ G_AS_C_I R_C_UI_T_B_RE_ A_K_E _R_��
BREAKER TYPE 200-SFMT - 40HE MECHANISM TYPE BM-2 
RATED MAXIMUM VOLTAGE 245 kV RATED CAPACITANCE CURRENT SWITCHING 
RATED CONTINUOUS CURRENT 2000A RATED OVERHEAD LINE CHARGING CURRENT 160A 
RATED POWER FREQUENCY 60Hz ISOLATED BANK/CABLE CURRENT 160A 
RATED SHORT CIRCUIT CURRENT 40 kA BACK TO BACK SHUNT CURRENT NIA A 
RATED OPERATING DUTY CYCLE 0-0.3s-C0-15s-CO TRANSIENT INRUSH CURRENT PEAK N/AkA 
PERCENT DC COMPONENT 56% TRANSIENT INRUSH CURRENT FREQUENCY N/A Hz 
SHORT TIME CURRENT DURATION 1 s GAS WEIGHT 130 lbs
RATED INTERRUPTING TIME 3CYCLES TOTAL WEIGHT 10540 lbs

RATED FULL WAVE LIGHTNING IMPULSE GAS PRESSURE AT 2o·c (68°F) NORMAL 71 psig
WITHSTAND VOLTAGE 900 kV ALARM 64 psig
RATED OUT OF PHASE SWITCHING CURRENT 10 kA MINIMUM 57 psig
RATED SWITCHING IMPULSE WITHSTAND VOLTAGE MOTOR CONTROL VOLTAGE RANGE 90 TO 140VDC 

TERM TO TERM CIRCUIT BREAKER OPEN N/AkV MOTOR CURRENT AT RATED VOLTAGE 13A 
TERM TO GND CIRCUIT BREAKER CLOSED N/AkV CLOSE CURRENT AT RATED VOLTAGE 3.8A 

CONTROL VOLTAGE RANGE -CLOSING 90 TO 140 VDC TRIP CURRENT AT RATED VOLTAGE 2 x6.3A 
TRIPPING 70 TO 140 VDC SCHEMATIC DIAGRAM ••• 

SERIAL NUMBER - INSTRUCTION BOOK PEB-0116 
YEAR OF MANUFACTURE - PARTS LIST PEB-0117 

o�--------------------�o

• MITSUBISHI
..._ELECTRIC 

MITSUBISHI ELECTRIC POWER PRODUCTS, INC . 
WARRENDALE, PA 15086- 7537 

C 101207H 01 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

WIRING DIAGRAM 

CDNFDRM!f,I; TD CONSTRUCTION RECORDS CB 23467 
FDR CONSTRUCTION DRA\iN 

BY 

REVISI□N DESCRIPTION APPROVED 
BY 

SM\, DATE 

PDK DATE 

6-19
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MITSUBISHI ELECTRIC � MITSUBISHI
ELEClRIC POWER PRODUCTS, INC. 

� 0 0 
= 
= 

� 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

C100237H02 

NOTES, 
1. SHIELDED CABLES TD YARD EQUIPMENT

SHALL BE GROUNDED AT TERMINAL BOARD
RACK □NL Y, CUT AND TAPE SHIELDS AT
YARD EQUIPMENT,
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b� __ G_AS_C_I R_C_UI_T_B_RE_ A_K_E _R_��
BREAKER TYPE 200-SFMT - 40HE MECHANISM TYPE BM-2 
RATED MAXIMUM VOLTAGE 245 kV RATED CAPACITANCE CURRENT SWITCHING 
RATED CONTINUOUS CURRENT 2000 A RATED OVERHEAD LINE CHARGING CURRENT 

1---=RA�T�E�D�P�O�W�E�R=FR�E�Q�U�E�N�C�Y -------------"-c-
60

,.c
H

,'-
z-'---l 

160A 
160A 
NIA A 

N/AkA 
RATED SHORT CIRCUIT CURRENT 40 kA 
RATED OPERATING DUTY CYCLE O-0.3s-CO-15s-CO
PERCENT DC COMPONENT 56% 
SHORT TIME CURRENT DURATION 1 s 
RATED INTERRUPTING TIME 3 CYCLES 
RATED FULL WAVE LIGHTNING IMPULSE 
WITHSTAND VOLTAGE 
RATED OUT OF PHASE SWITCHING CURRENT 

900 kV 
10 kA 

ISOLATED BANK/CABLE CURRENT 
BACK TO BACK SHUNT CURRENT 
TRANSIENT INRUSH CURRENT PEAK 
TRANSIENT INRUSH CURRENT FREQUENCY 

GAS WEIGHT 
TOTAL WEIGHT 

N/A Hz 
130 lbs 

10540 lbs 
GAS PRESSURE AT 20°C (68°F) NORMAL 71 psig 

ALARM 64 psig 
MINIMUM 57 psig 

MOTOR CONTROL VOLTAGE RANGE 90 TO 140 VDC RATED SWITCHING IMPULSE WITHSTAND VOLTAGE 
TERM TO TERM CIRCUIT BREAKER OPEN N/A kV MOTOR CURRENT AT RATED VOLTAGE 13 A 

N/A kV t-C�L�O�S -E �C�U�RR_ E_N_T _A_T _
RA
_T _E _D _V _O�L T-A-G�E-------- 3-.8-A,-<TERM TO GND CIRCUIT BREAKER CLOSED 

CONTROL VOLTAGE RANGE -CLOSING 
TRIPPING 

SERIAL NUMBER 
YEAR OF MANUFACTURE 

90TO 140 VDC TRIP CURRENT AT RATED VOLTAGE 2 x6.3A 
70TO 140VDC >----'S�C=H -E=M=AT�

l
=C=D=IA�G=

RA
=M=�==�---------,,------<, 

INSTRUCTION BOOK PEB-0116 
PARTS LIST PEB-0117 

o�--------------------�o

• MITSUBISHI
..._ELECTRIC 

MITSUBISHI ELECTRIC POWER PRODUCTS, INC. 
WARRENDALE, PA 15086- 7537 

C 101207H 01 

BLACK HIT.TS ENERGY ii!ilfi 

WEST RAPID CITY SUBSTATION 

WIRING DIAGRAM 

CONFORMING TD CONSTRUCTION RECORDS CB 23470 
FDR CONSTRUCTION DRA\iN 

BY 

REVISI□N DESCRIPTION APPROVED 
BY 

SM\J DATE 

PDK DATE 

6-19
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DWGNO. 

WRC-E-314 
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BUSHING CURRENT TRANSFORMERS GAS CIRCUIT BREAKER 
ANSI 
STYLE ND, 
CURVE ND. 
TRF 
ACCURACY 

FREQUENCY 

1 IX lY 

:: : 
2 2X 2Y 

I 

EB 

C 57.1 3 
....
.. .. 

2,0 
CBOO AT 2000:5A TAP 

60 Hz 

3 3X 3Y 

¢ :: : 
4 4X 4Y 

MECHANISM 

5 5X 5Y 

¢ :: : 
6 6X 6Y 

HOUSING 

♦ MITSUBISHI

1'-ELECTRIC 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

I 

CURRENT SEC□NDAR' 

RAT!□ TAPS 

2000,SA X1 - X5 

1600•5A X2 - X5 

150015A X1 - X4 

1200:5A X1 - X3 

1100•5A X2 - X4 

800,5A X2 - X3 

¢ 500,5A X4 - X5 

40015A X1 - X2 

300,5A X3 - X4 

EB 

NOTES, 

L SHIELDED CABLES TD YARD EQUIPMENT 
SHALL BE GROUNDED AT TERMINAL BOARD 
RACK □NL Y. CUT AND TAPE SHIELDS AT 
YARD EQUIPMENT. 

• 

BREAKER TYPE 70-SFMT-40HE-B CAPACITIVE CURRENT SWITCHING 

RATED MAXIMUM VOLTAGE 72.5 kV RATED LINE CHARGING CURRENT- CLASS 80 A- C1 

RATED CONTINUOUS CURRENT 2000 A ISOLATED BANK/CABLE CURRENT- CLASS 250A - C1 

RATED FREQUENCY 60 Hz BACK TO BACK SHUNT CURRENT- CLASS NIA 

SHORT TIME CURRENT DURATION 3s INRUSH PEAK CURRENT NIA 

RATED SHORT CIRCUIT CU RR ENT 40 kA INRUSH FREQUENCY NIA 

RATED INTERRUPTING TIME 3 CYCLES MAXIMUM TOTAL WEIGHT 4850 lbs 

RATED FULL WAVE IMPULSE VOLTAGE 350 kV GAS WEIGHT 40 lbs 

OUT OF PHASE SWITCHING CURRENT 10 kA GAS PRESSURE AT20°C (68°F) -NORMAL 71 psig 

PERCENT DC VOLTAGE- X/R 49%-17 - ALARM 64 psig 

RATED OPERATING DUTY CYCLE O-0.3s-CO-15sec-CO -MINIMUM 57 psig 

MOTOR CONTROL VOLTAGE 90-140 VDC MOTOR CURRENT AT RATED VOLTAGE -START 26.0 A 

-RUN 5.3 A 

CLOSING CONTROL VOLTAGE RANGE 90-140 VDC CLOSING CURRENT AT RATED VOLTAGE 3.8 A 

TRIPPING CONTROL VOLTAGE RANGE 70-140 VDC TRIPPING CURRENT AT RATED VOLTAGE 2 X 6.6 A

MECHANISM TYPE BM1 INSlRUCTION BOOK/PARTS LIST MEB0008 

AMBIENT OPERATING TEMPERATURE -45°C TO so•c

SCHEMATIC DIAGRAM ***"' MAX OPERATING ELEVATION 5500ft 

SERIAL NUMBER *"'"* 

YEAR OF MANUFACTURE **""' 

• MITSUBISHI MITSUBISHI ELECTRIC POWER PRODUCTS, INC 
..,..ELECTRIC Warrendale, PA 15086-7537 
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BUSHING CURRENT TRANSFORMERS 

ANSI 
STYLE ND, 
CURVE ND. 
TRF 
ACCURACY 

FREQUENCY 

1 IX lY 

:: : 
2 2X 2Y 

I 

EB 

C 57.1 3 
....
.. .. 

2,0 
CBOO AT 2000:5A TAP 

60 Hz 

3 3X 3Y 

¢ :: : 
4 4X 4Y 

MECHANISM 

5 5X 5Y 

¢ :: : 
6 6X 6Y 

HOUSING 

♦ MITSUBISHI

1'-ELECTRIC 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

I 

CURRENT SEC□NDAR' 

RATIO TAPS 

2000,SA X1 - X5 

1600•5A X2 - X5 

150015A X1 - X4 

1200:5A X1 - X3 

1100•5A X2 - X4 

800,5A X2 - X3 

¢ 500,5A X4 - X5 

40015A X1 - X2 

300,5A X3 - X4 

EB 

NOTES, 
I. SHIELDED CABLES TD YARD EQUIPMENT

SHALL BE GROUNDED AT TERMINAL BOARD 
RACK □NL Y. CUT AND TAPE SHIELDS AT 
YARD EQUIPMENT, 
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CONTROL PANEL (FRONT VIEW) 

GAS CIRCUIT BREAKER 
BREAKER TYPE 70-SFMT-40HE-B CAPACITIVE CURRENT SWITCHING 

RATED MAXIMUM VOLTAGE 72.5 kV RATED LINE CHARGING CURRENT- CLASS 

RATED CONTINUOUS CURRENT 2000 A ISOLATED BANK/CABLE CURRENT- CLASS 

RATED FREQUENCY 60 Hz BACK TO BACK SHUNT CURRENT- CLASS 

SHORT TIME CURRENT DURATION 3s INRUSH PEAK CURRENT 

RATED SHORT CIRCUIT CU RR ENT 40 kA INRUSH FREQUENCY 

RATED INTERRUPTING TIME 3 CYCLES MAXIMUM TOTAL WEIGHT 

RATED FULL WAVE IMPULSE VOLTAGE 350 kV GAS WEIGHT 

OUT OF PHASE SWITCHING CURRENT 10 kA GAS PRESSURE AT20°C (68°F) -NORMAL

PERCENT DC VOLTAGE- X/R 49%-17 - ALARM 

RATED OPERATING DUTY CYCLE O-0.3s-CO-15sec-CO -MINIMUM

MOTOR CONTROL VOLTAGE 90-140 VDC MOTOR CURRENT AT RATED VOLTAGE -START

-RUN

CLOSING CONTROL VOLTAGE RANGE 90-140 VDC CLOSING CURRENT AT RATED VOLTAGE 

TRIPPING CONTROL VOLTAGE RANGE 70-140 VDC TRIPPING CURRENT AT RATED VOLTAGE 

MECHANISM TYPE BM1 INSlRUCTION BOOK/PARTS LIST 

AMBIENT OPERATING TEMPERATURE -45°C TO so•c 

SCHEMATIC DIAGRAM ***"' MAX OPERATING ELEVATION

SERIAL NUMBER *"'"* 
YEAR OF MANUFACTURE **""' 
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MEB0008 
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5 5X 5Y 

¢ :: : 
6 6X 6Y 

HOUSING 

♦ MITSUBISHI

1'-ELECTRIC 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

I 

CURRENT SEC□NDAR' 

RAT!□ TAPS 

2000,SA X1 - X5

1600•5A X2 - X5 

150015A X1 - X4 

1200:5A X1 - X3 

1100•5A X2 - X4 

800,5A X2 - X3 

¢ 500,5A X4 - X5 

40015A X1 - X2 

300,5A X3 - X4

EB 

NOTES, 

I. SHIELDED CABLES TD YARD EQUIPMENT
SHALL BE GROUNDED AT TERMINAL BOARD
RACK □NL Y. CUT AND TAPE SHIELDS AT
YARD EQUIPMENT.

• 

BREAKER TYPE 70-SFMT-40HE-B CAPACITIVE CURRENT SWITCHING 

RATED MAXIMUM VOLTAGE 72.5 kV RATED LINE CHARGING CURRENT- CLASS 80 A- C1 

RATED CONTINUOUS CURRENT 2000 A ISOLATED BANK/CABLE CURRENT- CLASS 250A - C1 

RATED FREQUENCY 60 Hz BACK TO BACK SHUNT CURRENT- CLASS NIA 

SHORT TIME CURRENT DURATION 3s INRUSH PEAK CURRENT NIA 

RATED SHORT CIRCUIT CU RR ENT 40 kA INRUSH FREQUENCY NIA 

RATED INTERRUPTING TIME 3 CYCLES MAXIMUM TOTAL WEIGHT 4850 lbs 

RATED FULL WAVE IMPULSE VOLTAGE 350 kV GAS WEIGHT 40 lbs 

OUT OF PHASE SWITCHING CURRENT 10 kA GAS PRESSURE AT20°C (68°F) -NORMAL 71 psig 

PERCENT DC VOLTAGE- X/R 49%-17 - ALARM 64 psig 

RATED OPERATING DUTY CYCLE O-0.3s-CO-15sec-CO -MINIMUM 57 psig 

MOTOR CONTROL VOLTAGE 90-140 VDC MOTOR CURRENT AT RATED VOLTAGE -START 26.0 A 

-RUN 5.3 A 

CLOSING CONTROL VOLTAGE RANGE 90-140 VDC CLOSING CURRENT AT RATED VOLTAGE 3.8 A 

TRIPPING CONTROL VOLTAGE RANGE 70-140 VDC TRIPPING CURRENT AT RATED VOLTAGE 2 X 6.6 A

MECHANISM TYPE BM1 INSlRUCTION BOOK/PARTS LIST MEB0008 

AMBIENT OPERATING TEMPERATURE -45°C TO so•c

SCHEMATIC DIAGRAM ***"' MAX OPERATING ELEVATION 5500ft 

SERIAL NUMBER *"'"* 

YEAR OF MANUFACTURE **""' 
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..,..ELECTRIC Warrendale, PA 15086-7537 
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EB 
BUSHING CURRENT TRANSFORMERS 

ANSI 
STYLE ND, 
CURVE ND. 
TRF 
ACCURACY 

FREQUENCY 

1 IX lY 

:: : 
2 2X 2Y 

I 

EB 

C 57.1 3 
....
.. .. 

2,0 
CBOO AT 2000:5A TAP 

60 Hz 

3 3X 3Y 

¢ :: : 
4 4X 4Y 

ME CHANISM 

5 5X 5Y 

¢ :: : 
6 6X 6Y 

HOUSING 

♦ MITSUBISHI

1'-ELECTRIC 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

I 

CURRENT SEC□NDAR' 

RAT!□ TAPS 

2000,SA X1 - X5 

1600•5A X2 - X5 

150015A X1 - X4 

1200:5A X1 - X3 

1100•5A X2 - X4 

800,5A X2 - X3 

¢ 500,5A X4 - X5 

40015A X1 - X2 

300,5A X3 - X4 

EB 

NOTES, 

I. SHIELDED CABLES TD YARD EQUIPMENT
SHALL BE GROUNDED AT TERMINAL BOARD
RACK □NL Y. CUT AND TAPE SHIELDS AT
YARD EQUIPMENT.

y 

R 

BU 

BR 
TB4-102 
TB2-200 

217 205 
216 204 

□ 

TB4-101 202 
213 BK 201 
212 TBIA-220 
211 43F BU 

43E □ 

209 43D 
208 42F 
207 42E BK/R 
206 42D R/BK 

222 R 
221 BK 

\,/ BR/BK 
219 Y/BK 
218 
23 
20A BU/BK 
19A D/BK 
20 36 
19 

16A 42C 
16 42B 

TB1A TB2 

• 

:r: u "' 
« "'
I #

M U 
-----

'-y-1 
TBR 9 

\./RC-E -302 

CONTROL PANEL (FRONT VIEW) 

GAS CIRCUIT BREAKER 
BREAKER TYPE 70-SFMT-40HE-B CAPACITIVE CURRENT SWITCHING 

RATED MAXIMUM VOLTAGE 72.5 kV RATED LINE CHARGING CURRENT- CLASS 

RATED CONTINUOUS CURRENT 2000 A ISOLATED BANK/CABLE CURRENT- CLASS 

RATED FREQUENCY 60 Hz BACK TO BACK SHUNT CURRENT- CLASS 

SHORT TIME CURRENT DURATION 3s INRUSH PEAK CURRENT 

RATED SHORT CIRCUIT CU RR ENT 40 kA INRUSH FREQUENCY 

RATED INTERRUPTING TIME 3 CYCLES MAXIMUM TOTAL WEIGHT 

RATED FULL WAVE IMPULSE VOLTAGE 350 kV GAS WEIGHT 

OUT OF PHASE SWITCHING CURRENT 10 kA GAS PRESSURE AT20°C (68°F) -NORMAL

PERCENT DC VOLTAGE- X/R 49%-17 - ALARM 

RATED OPERATING DUTY CYCLE O-0.3s-CO-15sec-CO -MINIMUM

MOTOR CONTROL VOLTAGE 90-140 VDC MOTOR CURRENT AT RATED VOLTAGE -START

-RUN

CLOSING CONTROL VOLTAGE RANGE 90-140 VDC CLOSING CURRENT AT RATED VOLTAGE 

TRIPPING CONTROL VOLTAGE RANGE 70-140 VDC TRIPPING CURRENT AT RATED VOLTAGE 

MECHANISM TYPE BM1 INSlRUCTION BOOK/PARTS LIST 

AMBIENT OPERATING TEMPERATURE -45°C TO so•c

SCHEMATIC DIAGRAM ***"' MAX OPERATING ELEVATION 

SERIAL NUMBER *"'"* 

YEAR OF MANUFACTURE **""' 
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26.0 A 

5.3 A 

3.8 A 

2 X 6.6 A
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CONTROL PANEL (FRONT VIEW) 
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BUSHING CURRENT TRANSFORMERS GAS CIRCUIT BREAKER 
ANSI 
STYLE ND, 
CURVE ND. 
TRF 
ACCURACY 

FREQUENCY 

1 IX lY 

:: : 
2 2X 2Y 

I 

EB 

C57.1 3 
....
.. .. 

2,0 
CBOO AT 2000:5A TAP 

60 Hz 

3 3X 3Y 

¢ :: : 
4 4X 4Y 

MECHANISM 

5 5X 5Y 

¢ :: : 
6 6X 6Y 

HOUSING 

♦ MITSUBISHI

1'-ELECTRIC 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

I 

CURRENT SEC□NDAR' 

RAT!□ TAPS 

2000,SA X1 - X5 

1600•5A X2 - X5 

150015A X1 - X4 

1200:5A X1 - X3 

1100•5A X2 - X4 

800,5A X2 - X3 

¢ 500,5A X4 - X5 

40015A X1 - X2 

300,5A X3 - X4 

EB 

NOTES, 

I. SHIELDED CABLES TD YARD EQUIPMENT
SHALL BE GROUNDED AT TERMINAL BOARD
RACK □NL Y. CUT AND TAPE SHIELDS AT
YARD EQUIPMENT.

• 

BREAKER TYPE 70-SFMT-40HE-B CAPACITIVE CURRENT SWITCHING
RATED MAXIMUM VOLTAGE 72.5 kV RATED LINE CHARGING CURRENT- CLASS 80 A- C1 
RATED CONTINUOUS CURRENT 2000 A ISOLATED BANK/CABLE CURRENT- CLASS 250A - C1 
RATED FREQUENCY 60 Hz BACK TO BACK SHUNT CURRENT- CLASS NIA 

SHORT TIME CURRENT DURATION 3s INRUSH PEAK CURRENT NIA 

RATED SHORT CIRCUIT CU RR ENT 40 kA INRUSH FREQUENCY NIA 

RATED INTERRUPTING TIME 3 CYCLES MAXIMUM TOTAL WEIGHT 4850 lbs 
RATED FULL WAVE IMPULSE VOLTAGE 350 kV GAS WEIGHT 40 lbs 
OUT OF PHASE SWITCHING CURRENT 10 kA GAS PRESSURE AT20°C (68°F) -NORMAL 71 psig 

PERCENT DC VOLTAGE- X/R 49%-17 - ALARM 64 psig 

RATED OPERATING DUTY CYCLE O-0.3s-CO-15sec-CO -MINIMUM 57 psig 

MOTOR CONTROL VOLTAGE 90-140 VDC MOTOR CURRENT AT RATED VOLTAGE -START 26.0 A 
-RUN 5.3 A 

CLOSING CONTROL VOLTAGE RANGE 90-140 VDC CLOSING CURRENT AT RATED VOLTAGE 3.8 A 
TRIPPING CONTROL VOLTAGE RANGE 70-140 VDC TRIPPING CURRENT AT RATED VOLTAGE 2 X 6.6 A
MECHANISM TYPE BM1 INSlRUCTION BOOK/PARTS LIST MEB0008 
AMBIENT OPERATING TEMPERATURE -45°C TO so•c 

SCHEMATIC DIAGRAM ***"' MAX OPERATING ELEVATION 5500ft 
SERIAL NUMBER *"'"* 
YEAR OF MANUFACTURE **""' 

• MITSUBISHI MITSUBISHI ELECTRIC POWER PRODUCTS, INC 
..,..ELECTRIC Warrendale, PA 15086-7537 
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NOTE: 
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BUSHING CURRENT TRANSFORMER 
MUL Tl-RATIO ACC. CLASS C800 TRF =2.0 
CT-1,2,3,4,5,6, 10, 11, 12, 13, 14, 15, 16, 17, 18 

CURRENT TAP CURRENT TAP RATIO RATIO 

100:5 X2-X3 600:5 X2-X4 

200:5 X1-X2 800:5 X1-X4 

300:5 X1-X3 900:5 X3-X5 

400:5 X4-X5 1000:5 X2-X5 

500:5 X3-X4 1200:5 X1-X5 
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_ --=-- __ _j GN

43LC

-#10 

,if-, G □N / □FF 

G FROM AC PANEL 2 
SEE BEL□'w

210 I � AC2-37 
/ 

LIGHTING
CONTACTOR

J 11110
/�--

, 210 N N 
TBR 

�--+---o-idJ1 }-0-:.:_-t-",._, 2C#10 
<if- G 1 .-fACP2-C39 

' 

500MCM (X3) 
PMX-AC2 

MTS
,--, SOURCE #2 V SOURCE #1

500MCM (X3) 
PPT-ACl 

#10 -
TIMER 

SPST 24 HOURS EXHAUST FAN 

TD BHE DIST 
VIA PADM□UNT
XFMR/DISC□NNECT
(lOOkVA) 

-----l+------P-1Mx-u-----1.b- LI / ___gL_ PAC-LI--++---
BLACK I ;,6 V I � ----1+--____.,-,Mx-L2----'-0- / ---0'--- PAC-L2 

T □ PP T ( 6 9 KV P □ 'wE R PT)

SEE M AC l -39 3 5 2 I
BEL□'w l----�-fhB�LT,AC�K

'----++-<:�• --<_)---1----------+<:Y- ,<:")-h

;_ A 5. OG

1 
GND 02 

RED 
I 

,6 L2 I _ 'wRC-E -022 8. 'wRC-E -354 
N 

-v-- \\ r()-, 0 G 
V 

----1+------P-IMX :� . PAC-N ---1--1---./ 
4/0(X3) � 'r/HITE L_ ___ N SIN 1 4/0(X3) 

8. #2 GND ____J 8. #2 GND
'r/HITE I 

�---------+-----+-----
--= 

( AC-AC2 h .-f AC-AC! ) 
��___;:===,/

--l' ,l,l---__________________ _/, ''---------------A-,!,_::::\==::::::_-���
GREEN 

BK ' 'r/ 'RD
- -

BK ',/ Ril EXHAUST FAN 'wITH TIMER AND MOTORIZED DAMPERS 
LI NL2 LI NL2

TBR 
RD\/ #15 

' ) ' ) 

225A(-----,-( 
3C#6 

( RCPT2A }-
L_�

1 
A 1 2 .§.,....

OI A�•.----IJ!B!k!LA�C:!S_K---,_:::::=:::::;:::::....4�BLcf:.A!!,jCKW120 ,--- �-'+-+--I�� / , AC2-l 'r/HITE /J RED 120
L_- 3 4 ,..!..._ , RE D ) AC2-2 
,--- • , 'r/HITE � 

6 30A

T_, 8 ----,
3C#8 3C#8 

AC2-3�

-{467-ACA 30A 30A ( 01-ACA }-
if�l 

i--.!!!BL:t:A!!eJCK�i----:::;:==::_.....,--_JB!!.!,L!l!AC�K4---1:�,...,..._

1 
�=9--+---+-"1�0 �,...,..._

1 
�:----l-!!B'b!LA�Cc!,.K---,_.:::::=:::::;::::::..._--A-.!!!B L:t:A!!e!CK� A��l\..l 'r/HITE 'r/HITE ),{ ' 

150 RED , RED 50 
AC-2 RED 1 ).__ 1 1 12 ).__ , RED AC-2 

150 'r/HITE • • 'r/HITE 50 
AC-3 3C#8 3C#8 AC-3 -

BLACK 
-( 07-ACA ) 30A 30A ( 13-ACA \_ 

BLACK TB R 70 l--.!!!:t:!!e!�i----:::;:==::_.....,--_JB!!.!,L!l!AC�K4---1•,�,...,..._
I 

13 14 ..-,...

I 

�•,----1-!!B'b!L A�Cc!,.K---,_.:::::=:::::;:::::'.1:______.'1----!1!��90
R □ \,/ # 7 AC-I , t 'r/HITE

�=+--+---1�� 
'r/HITE 1 ' AC-I 

70 RED , I " RED � 
A��2 

'r/HITE
�� R

=
EDc.+----+--"-: ).__ 15 16 - : RED 

'r/HITE 
A��2 

AC-3 AC-3 

TBR 
RD\./ 
#12 

TBR 
RD\/ 
#5 

TBR 
RD\./ 
#9 

f-�
I 
A 

21 22 � , ACP2-22 BLACK N EXTERI□R 50A, 240V�a...+-+---1��1 -'--+,--+----=-=-�---,/� OUTLET 'wRC-E-405 
23 24 - , ACP2-24 RED � '--+,--+-'=--='--=-''---'-='--✓ I 

, I I ACP2-G24 GREEN ,
'I 

60A 
25TD AIR HANDLER # 2 F 1--.--�BesLe:,AC""K'----"'AC,c_P-=-2-__,,2"'-5 1--------l-' � ..-,...

I SEE TOP LEFT 
' 

" RED ACP2-27 , - 27

TD HEAT PUMP #2 
SEE TOP LEFT 

EXTERI□R LIGHTS T 'wRC-E -405 

G ' 

'------'-'=-"----""'--=---"--'--1--------l-, � 
, GREEN ACP2-G27 

BLACK ACP2-29 30A on 30A 

: T 
29 

T_, "�� R
=
E�D �A=CP�2�-3=1

i--
-t-: �-�3=1+- -+--+-'3=2�----,

, GREEN ACP2-G31
I 

BLACK ACP2-33 , � 33 34 � , AC2-34 
2R1 PANEL 1 POWER STRIP

1�
'rl
=H�IT=

E
>--

A
�
CP�2=-N--'3

�
3 

+-----1,� ��--+---+-"� '--+,--+�
N 

=---cBccK,---t-t---f--,--; 
WRC-E -1 20B 

PANEL 2 POWER STRIP 
WRC-E-120B 

GREEN ACP2-G33 
1
,
1
, 'J H 

r ) # \ACP2-C34 2C 10 
ACP2-35 , � 35 36 � , AC2-36 � PANEL 5 POWERR/1---��-++���"--+-�,� �� +- -+--+-'� '--+,--+��,---t-t---/--,--;h/R c BK N N BK , ,_., WRC-E-120B 

:::---Y,',/JfHl
_

l 
____ 

l
_

ll----,-�'J HH'i�==::::....�· 
2C#10 ACP2-C35 }- {ACP2-C36) 2C#10 

STRIP 

' ) ' } 

225A(-----,-( 
3C#6 3C#6 

,{ Tl -ACA ) ( RCPTIA }- _ 
TB R l!O l--.!!!BLd,A!!,!CK�i----::::;::==:::_.....,--_JB!!!,Lll!AC�K4---1:�.§.,....0I A

��l-+---+-'2�.§.,....
0IA�:-+B1&L1l!A C�K..___,_:::::=:::::;:::::....4.!!!BLJ:.A!!,!CKw 110

RD\./ A�:;1 
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"l 'r/HITE 'r/HITE,{ 
RED 

A�:;1 

# 11 ACl-2 RED , ,..!..._ 3 4 ,..!..._ , RED ) AC2-2 'tin 'r/HITE , , , 'r/HITE !ill 
ACl-3 AC2-3 � -

6 30A

T_, 8 � 

3C#8 
_f 464-ACA 30A 30A 

3C#8 
( 470-ACA }-

BLACK 160 

TBR 
RD\./ #11 

TBR TB R 140 l--.!!!BL:!!A!!e]CK��i----:::;:==::_.....,--_JB!!.!,L!l!AC�K4---1:�,...,..._1 �=9--+---+-"1�0 �..-,...

I 
: BLACK 

140 RED R □ \,/ � \..l 'r/HITE 'r/HITE)A AC-I 
RED 160 RD\./ #16 

#14 AC-2 1---=---+I------' RED , .J.... 11 12 .J.... , RED AC-2 1411 'r/HITE • -'---+,--+---
AC-3 3C#8 3C#8 

'r/HITE 160 
�++------IAC-3 � 

_J 04-ACA ) 30A 30A ( 10-ACA }-
TB R 601--.!!!BLc!!A�CK���:::;::==:::_-_JB!!!,Lll!AC�K4---1,,�,...,..._

I 

�1=3--+---+-"1�4 � ..-,...

I 

�·,-�B1&LB1A C�K'-------._::::===::::....--A-�BLc!!A!!,!CK� 80 TB R
RD\./ A�;l

RED , / \.. 'r/HITE 
I I 

'r/HITE1 ' 
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A�;l RD\./ #8
#6 AC-2 l' RED , - 15 16 - , RED AC-2 '"'6o 'r/HITE , ' -'--+,--+-==� 

AC-3 3C#8 
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� ,( 16-ACA ) 30A 10 30A100 l--.!!!BLd,A!!,!CK�i----::::;::==:::_.....,--_JB!!!,Lll!AC�K4---1:�,...,..._I 17

..-,...1 '-j 
R □ \,/ A

l��
l 

RED " 'r/HITE 

' 'r/HITE 00 
AC-3 

( 

2C#4 
�---+�...,( ( BC2 ) ���-� -232B

( #10 AC-2 >----++�I 
l 

RED ', .J...�1=9 +--+-...... 2=0 �-_J "7iio 'r/HITE , -, 
AC-3 >-----++� #2 (x2) � BIK #4 <x2) 

( BC! \_ �A=c--+--ww-+--�D�C � ,( DC-DC ) 
f-�

I

A
,__,.214--+--1....li'�'�=---t' --+A�C=3--=2

"':
5=-::-=---;-:-;:---==-:--)

-trcc;
�BK

c-t-l
NPUT 3j°1 S1 OUTPUT P□S 

� TD DC I ' 11 :H------'G.,R□""U"-'ND"----"CA°"SC.!R,_,,E,,,,_Q'_,,_Dl'--++--'G"'R""E='EN
'--+f�r.7G

1 

} �Of BOA f Gr++l-+--l�.,,,,,_ft-f-:,,-{� TERMINAL B DX
f--"-'='23

'-+
--+�'""o.,__,,A ->---f:-fA°"C"'-3-__,,2..!..7 ______ --t/----"R"°ED

"--tl
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_IJ.':::'::::::'.J ��
G 'wRC-E -410 

BATTERY CHARGER
TD AIR HANDLER #1 D ,-...,�=BL=A=CK�_AC_P_l-_25

-+--+--"-:�
I

A 
25 

SEE TOP LEFT ' 

1�,-=RE=Dc......cA"'C'--'Pl""-2"-'7+-----1'�- 27
I 

TD HEAT PUMP #I 
SEE TOP LEFT 

'--"G""RE,.,E..,N _ A...cC ___ PIC...-.CCG2'-7+-----I: I,

30A on 30A
E 1----s�=BL=A=CK�=AC�P�l-

=
2 9
+--+-':T 29 

T
---, 

," ,_=RE=D'--A=C�Pl�-=31
+---1:�-�3=1+- -+--+-'3=2�----, 

, GREEN ACP1-G31 I 

1 1 ' 

f-� 33 34 � , ACPl-34 BLACK p INTERI□R LIGHTS
-'--+,--+--

AC
_
P

_
l--N3-4--

'rl-Hl-TE--�,(
--1 'wRC-E-405 

, 1 ACPI-G34 GREEN ) 

2 

120VAC FDR YA RD -I t----t+--t------0
f v { 

113 +YU _ _ ACP2-39 ,l, ' 

l 
BLACK ACP2-37 , � 37 38 � , AC2-38 

R PANEL 9 POWER STRIP,�-------------=�-----+,� ��--+---+-"� -'--+,--+----++--
-/

-.--</ 
'r/HITE N N BK , WRC-E -120B 

I l>----1------'I 
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LIGHTS A2 1 13 1-----\J--'-(-.,_JY,_.L
l.j
!�,,

::--
-{}-----f.!!N __ _,, 

;,.__:::-=
2

='------... "'- \\1RE SPLICE

2C#IO ( YL -AC39 }- 2C#IO 

113 +YL2 2 
ACP2 41 0 ACP2-C41)

1
-
1
4
3 - A4 - N J V (-)YL 2 " 

-5 1---lt
'----'--'

-'="1-"lb----l I----+--_/
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{ LIGHTS 

;___c==--.._ 
2C#IO ( YL -AC41 }-
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{ LIGHTS 

123 I----A--•�YL=3
+-

-o
3 

o--+-
AC_P_2-_ 4_0 _ B_ L_AC_K_�---1 B SEE

-I 
f 
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123 l---lt(,_-,.,)Y-=L3

"+-
"lb----r�l-

6 
__ +N ___ 'rl"'H-"-IT.,_,E�J 

-2 
A'- \\1RE SPLICE

2C#IO ( YL-AC40 }-

FDR YARD {LIGHTS 

4 
123 o---t+--•�YL� 4+--o- _ ACP2-42 BLACK [ SEE 
-7 o--+------f�------, RIGHT

AB N 123 1-----l:!-<""-'lY.hL 4
'4---lE:

"
::--

-{}-----t.:..:..._ __ 'rl"'H-"-IT.,_,E�J 
-B "'-111RE SPLICE

2C#IO ( YL -AC42 }- SEE NOTE 1 

ENGINEERING 

ROCK RAPIDS, IOWA 
(712) 472-2531

' 
'J H 

\ ACP2-C38) 2C#10 

" BLACK ACP2-39 , � 39 40 � , ACP2-40 BLACK B SEEI �----�����1---+,� ��+- -+--+-'� '-+,--���=�-++--✓--< LEFT 
' 'r/HITE N N 'r/HITE

-(ACP2-C40)2C#l0 

BLACK ACP2-41 , � 41 '° � , ACP2-42 BLACK [ SEEi�----�����1----+,--" ,.____:,;_..._+--+'� '--+,--+���=�-tt---,-; LEFT 
'r/HITE N N 'r/HITE
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N 
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1 

AC PANEL 2
120/240VAC - I PHASE - 3 'v/lRE 

NOTES: 

INTE RI□R BLACK ACPl-35 , � 35 " � , ACP!-36 B LACK 
R5���1 ����s s 1--�=,.,H=I=TE�-

A
�
c=p1

�
-N= 3=5+---+,--" >..."""-+-+-...... "'-" ' ACPI-N36 ',/
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H
E
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E

E
N 

,{ 
GREE N ACPI-G35 1

1 1,11 ACPI-G36 / 
----��a.a+--<, ' ,, ......... �------

ALARM >---=BL=A=CK� __ A _CP_l-_3 _7+----+',��"'--'=3"'-7--1----l->o"'-"o � JUNCTIO N B OX LJ 1' ACPI-NJ7
-, 

'r/RC-E -406A l 'r/HITE

�GR=E=EN�_A=C�P�l-=G3=7+-
----,: I,

EXHAUST FAN ���B=L�AC�K-�A=CP�l-�3=9+----+',���3�9+- -+--+-'4=0 ��_J
TOP RIG HT (SC HEMD M � - -,

� 'r/RC-E-405 ('r/lRING) 'r/HITE ACPI-N 39 
GREEN ACPI-G39 1

1
, 

��4=1--+--+-4=2�� 

N 

GND 

AC PANEL 1
120/240VAC - I PHASE - 3 'v/lRE 

R EXTERIOR RECEPTACLES 
'wRC-E-405 

BLACK HIT.TS ENERGY ii!ilfi 

1. #6 \/IRE DR LARGER MUST
BE USED FDR ALL YARD
LIGHTING CIRCUITS TD
REDUCE VOLTAGE DROP,

WEST RAPID CITY SUBSTATION 
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2#/J AWG & 
1#10 AWG GND 

✓---.,-------v'----' N FROM AC PANELBOARD #2
� 240'/AC WIRING CIRCUIT #22/24 

� .,.. 
l'IRC-E-400 

- �� -EXTIERIOR £ r--,.._,s 
OUTLET e 

� !5-

® 

tE°tEP�!8tt "�! _/ 
NEMA 6-SOR 

i 
� .., 

I 

� 

@ 
3-W A Y

LIGHT S\\HCH 
-

@ 

WARNING: 

EXHAUST FAN MOTOR WILL RESTART 

AFTER MOTOR THERMAL PROTECTOR 
TRIPS, COOLS, THEN RESETS. 

@ 
3-WAY

LIGHT SWITCH 
-

FROM AC PANELBOARD #1 
CIRCUIT #39 
WRC-E-400 

® EMERG./EXIT SIGN
(TYP. 2) 

M 
120VAC WIRING 

TIMER 

- ! -
I A A 

"' < 0, .., 0, .., :z .., <!) 
I I I I 

;:;: ;:;: 
� (.) (.) (.) 

< < 

, , ' , ' 

/ 
INTERIOR LIGHTS -c
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I 
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'-- ,/ 

/ - - ' ' L I N I G 

r r I i i ! 
- r r i� 

� � ;;; 
<!) 

I I I 
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(.) '-' (.) 
< < < 

� ;;; ;;; .... < 
� .., ;;; .,., .., <!) :z <!) I 

I I I I I I ;:;: 

� 
;:;: ;:;: ;:;: ;:;: ;:;: '-' 
(.) (.) (.) (.) (.) < 

< < < < < 

' ---"�---''--_:,,_:,.___L__L_ _ __,.___,c.__:,.___,c.__L_ _ __,, ___ _L__:,,.,'-----'>.L._--"---�
,20
�
�

�
AC

�
Wl

=
RING

�-J P FROM AC PANELBOARD /11 
CIRCUIT /134 
l'IRC-E-400 

£e"'.., 
I 

� 

INTERIOR DUPLEX 
RECEPT A CLES 
NEMA 5- 20R 
(TYPICAL 7) Q\. 

�-� L
�

N 

I !"' "'
ls .., :z

I I 

;:;: 
< � '

--�-,,.,_,.,._=--IS FROM AC PANELBOARD #1120VAC WIRING CIRCUIT #35 
WRC-E-400 

FROM AC PANELBOARD #1 
CIRCUIT #36 
WRC-E-400 

@ • 
-L] I I- -N EXTIERIOR GFCI 

RECEPTACLES CiiD 

NEMA 5-20R � 
(TYP. 2) ,,. ii I I- �r-, 

R I----"---...,__/
120VAC \\IRING 

@ 
EXHAUST FAN 

[] [[] @] 
£ ! ie 

< "' 0, 
0, .., .., .., :z <!) 

I I I 

� � � 
/ ........ / '.., 

@ 
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£ ! ie 
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I I I 

� � � 
, ' 

@ 
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[] [ID @] 
£ ! Ie 

< 0, 0, 
0, .., .., .., :z t!) 

I I I 

� � � 
/ / 

FROM AC PANELBOARD /12 T 120VAC WRINGCIRCUIT /133 
WRC-E-400 

r,;:.._ 3-WAY 
\'.:Y LIGHT S\\ITCH

r 
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£ 2 2 
e e=. e, 

:;i 
< a, 
:;i :;i I cl. I 

� 
N 

f3 c.. 
(.) 

< < 

' ' 

AZZ SHOP TO DISABLE 
PHOTO-CONTROL WIRING. 

EXTERIOR LIGHTS 
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/ 

I 
/ 

/ 
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! ! e, 
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I 
N 

f3 < 
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.., 
ls .,., :z cl. cl. I 
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2 2 £ 
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< .,., � .., 
:;i I cl. N I 

� c.. "' 
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/ , 

�!HE· 
FOR ELECTRICAL NOTES, 

SEE DR A 'MNG WRC-C-51 2

,-----------------------------------------7 

GNl A CP 2-G40 

FROM A C P A NELBO A RD fl 
CIRCUITS f39, 40, 41 & 42, 

WRC-E-400 

�-4#10 A WG & 
/ 4#10 A WG GND 

"1" 

�---�'=AC'="P�2-=G,,_,37�1=1GN'Y
l ,-G-ND-�'-GN=O� A"'C'='P2c---°"'G4-'-'c1 ___ � 1 -' ACP 2-G39 (GNl /' ,.,,GN,,.,0...cA,,,,CP__,,2�-Gee4.,,_2 ___ __,, 1 

/ 

' , 
/ / / / 

:;,: "' 
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i i 
= = 

OFF-ON 
SELECTOR S'MTCH 3T J IT 

2T1 ·1 '1 8T1 
OFF ON 

_...._ -- _...._ --
7 ----- 5 ----- 3 ----- 1 --,-- 2 ----- 4 ----- 6 ----- 8

:i - JBT .. T ,.T ,J ,.T .. T .. T .. T 

FROM A C PANELBO A RD # 2

CIRCUIT #37 
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120VAC \\IRING 

' 

'"'"" ..--�., ,·ca, ... �..___ 

c;;; LIGHTING j 
,e CONT A CTOR "" 
� � 
I 

cl, 

� �

/ 

LIGHTING 
CONTACTOR 

/ 

/ 

NOTE: 
SHOP TO WIRE LIGHTING 
CONTACTOR AS SHOWN. 
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HAND O
r AUTO

re1<1 ACP2-37\-t--j ACP 2-37 A IBK) 
-,_: i- ' 

(HAN>) 'J/ (AUTO)
r11<1 ACP 2 378 , 

(OO!l 

/ 

L _________________________________________ J 
PARTIAL WIRING SHOWN BY BUILDING SUPPLIER. 

REFER TO 1',RC-E-400 AND 1',RC-E-120A FOR COMPLETE WIRING 
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COMPLETE DESCRIPTION. 
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LEGEND: 

◊ INDICATES TERMINAL POINT

ROCK RAPIDS, IOWA 
06-20 SH\/ 

10 19 KLV 

ENGINEERING (712) 472-2531
DATE DRA\JN 

BY 

--{ DCBB
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I FDR 87L-CT4 PS 
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'wRC-E-16 7A 
(-) 

,,,....._ BK . 
V 

1 PDK C□NF□RH!t«i TD CONSTRUCTION RECORDS 

0 PDK FDR C□NSTRUCTI□N 

ND. 
APPR□VED 

REVISI□N DESCRIPTION BY 

) 

DRA\iN 
KLV BY 

APPfyVED 
PDK

"'} 
TD BKR DC0BB 

FDR 21L-LNG69 BU PS 

(-) 
'wRC-E-166B 

,., } 
TD BKR DC0BD 

FDR 51-CT 4 PS 

(-) 
'wRC-E -16 7B 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

DC DISTRIBUTION - PANEL 7 &: 8

DATE 

DATE 

09-19

09-19

DWGN□. 
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◊ INDICATES TERMINAL POINT

ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

) � 

DC PNL ll2 
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TD BKR DC!0A BKR #30 

FDR 87B2 PR! PS 

I(-) 
IJRC-E-155A 
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06-20 SM\/ I PDK CONFORMING TD CONSTRUCTION RECORDS 

10 19 KLV 0 PDK FDR C□NSTRUCTIDN 

DATE DRA\JN ND. APPR□VED REVISIDN DESCRIPTION BY BY 

DClOB ) 

P10:;-A3 
-

"'} 
TD BKR DC!0B
FDR 87B2 LOR 

(-) 
IJRC-E-155A 

,., } 
TD BKR DC!0C

P10-A4 FDR 87B2 BU PS 

(-) 
IJRC-E -155B . 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

DC SCHEMATIC 

DC DISTRIBUTION - PANEL 9 & 10

DRA\iN 
KLV BY 

APPfyVED 
PDK

DATE 

DATE 

09-19

09-19

DWGN□. 

WRC-E-412E /f'\ 
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YARD EQUIPMENT CABLES 
CABLE FROM TO CABLE SIZE LENGTH (FT.) DESCRIPTION 

AC STATION POWER CABLES 

PPT-AC1 PPT PWR DISC CTRL ENCL MTS 1/C-500 (x3) 150 (x3) NORMAL STATION POWER 

PPT-AC2 PPT PWR DISC PPT 1/C-500 (x3) 1 0 (x3) NORMAL STATION POWER 

PMX-AC2 CTRL ENCL MTS PMX 1/C-500 (x3) 240 (x3) EMERGENCY STATION POWER 

AC POWER CABLES 

464-AC CB 23464 TB RACK (CTRL ENCL) 3/C-#6 SH 200 CB 23464 AC POWER 

467-AC CB 23467 TB RACK (CTRL ENCL) 3/C-#6 SH 170 CB 23467 AC POWER 

470-AC CB 23470 TB RACK (CTRL ENCL) 3/C-#6 SH 185 CB 23470 AC POWER 

01-AC CB 6WR01 TB RACK (CTRL ENCL) 3/C-#6 SH 150 CB 6WR01 AC POWER 

04-AC CB 6WR04 TB RACK (CTRL ENCL) 3/C-#6 SH 11 0 CB 6WR04 AC POWER 

07-AC CB 6WR07 TB RACK (CTRL ENCL) 3/C-#6 SH 165 CB 6WR07 AC POWER 

10-AC CB 6WR10 TB RACK (CTRL ENCL) 3/C-#6 SH 165 CB 6WR10 AC POWER 

13-AC CB 6WR13 TB RACK (CTRL ENCL) 3/C-#6 SH 125 CB 6WR13 AC POWER 

16-AC CB 6WR16 TB RACK (CTRL ENCL) 3/C-#6 SH 175 CB 6WR16 AC POWER 

T1-AC XFMR T1 TB RACK (CTRL ENCL) 3/C-#6 SH 255 XFMR T1 AC POWER 

AC YARD RECEPTACLES AND YARD LIGHTING 

RCPT1 RECPT 1 TB RACK (CTRL ENCL) 3/C-#6 SH 145 YARD RECEPTACLE #1 AC POWER 

RCPT2 RECPT 2 TB RACK (CTRL ENCL) 3/C-#6 SH 150 YARD RECEPTACLE #2 AC POWER 

YL01A YL J-BOX 1 TB RACK (CTRL ENCL) 2/C-#10 SH 185 YARD LIGHT CIRCUIT #1 

YL01B YL J-BOX 1 YL 1 3/C-#12 SH 20 YARD LIGHT YL 1 

YL02A YL J-BOX 1 YL J-BOX 2 2/C-#10 SH 180 YARD LIGHT CIRCUIT #1 

YL02B YL J-BOX 2 YL2 3/C-#12 SH 20 YARD LIGHT YL2 

YL03A YL J-BOX 2 YL J-BOX 3 2/C-#10 SH 125 YARD LIGHT CIRCUIT #1 

YL03B YL J-BOX 3 YL3 3/C-#12 SH 20 YARD LIGHT YL3 

YL04A YL J-BOX 3 YL J-BOX 4 2/C-#10 SH 65 YARD LIGHT CIRCUIT #1 

YL04B YL J-BOX 4 YL4 3/C-#12 SH 20 YARD LIGHT YL4 

YL05A YL J-BOX 5 TB RACK ( CTRL ENCL) 2/C-#10 SH 85 YARD LIGHT CIRCUIT #2 

YL05B YL J-BOX 5 YL5 3/C-#12 SH 20 YARD LIGHT YL5 

YL06A YL J-BOX 5 YL J-BOX 6 2/C-#10 SH 135 YARD LIGHT CIRCUIT #2 

YL06B YL J-BOX 6 YL6 3/C-#12 SH 20 YARD LIGHT YL6 

YL07A YL J-BOX 7 YL J-BOX 8 2/C-#10 SH 210 YARD LIGHT CIRCUIT #2 

YL07B YL J-BOX 7 YL7 3/C-#12 SH 20 YARD LIGHT YL7 

YL08A YL J-BOX 8 YL J-BOX 9 2/C-#10 SH 120 YARD LIGHT CIRCUIT #2 

YL08B YL J-BOX 8 YL8 3/C-#12 SH 20 YARD LIGHT YL8 

YL09A YL J-BOX 9 TB RACK (CTRL ENCL) 2/C-#10 SH 75 YARD LIGHT CIRCUIT #2 

YL09B YL J-BOX 9 YL9 3/C-#12 SH 20 YARD LIGHT YL9 

YL10A YL J-BOX 10 TB RACK (CTRL ENCL) 2/C-#10 SH 160 YARD LIGHT CIRCUIT #4 

YL10B YL J-BOX 10 YL10 3/C-#12 SH 20 YARD LIGHT YL 1 0 

YL11A YL J-BOX 11 YL J-BOX 15 2/C-#10 SH 85 YARD LIGHT CIRCUIT #3 

YL11B YL J-BOX 11 YL11 3/C-#12 SH 20 YARD LIGHT YL 11 

YL12A YL J-BOX 12 TB RACK ( CTRL ENCL) 2/C-#10 SH 105 YARD LIGHT CIRCUIT #3 

YL12B YL J-BOX 12 YL12 3/C-#12 SH 20 YARD LIGHT YL 12 

YL13A YL J-BOX 13 YL J-BOX 10 2/C-#10 SH 60 YARD LIGHT CIRCUIT #4 

YL13B YL J-BOX 13 YL13 3/C-#12 SH 20 YARD LIGHT YL 13 

YL14A YL J-BOX 14 YL J-BOX 11 2/C-#10 SH 75 YARD LIGHT CIRCUIT #3 

YL14B YL J-BOX 14 YL14 3/C-#12 SH 20 YARD LIGHT YL 14 

YL15A YL J-BOX 15 YL J-BOX 12 2/C-#10 SH 75 YARD LIGHT CIRCUIT #3 

YL15B YL J-BOX 15 YL15 3/C-#12 SH 20 YARD LIGHT YL 15 

YL16A YL J-BOX 16 YL J-BOX 13 2/C-#10 SH 70 YARD LIGHT CIRCUIT #4 

YL16B YL J-BOX 16 YL16 3/C-#12 SH 20 YARD LIGHT YL 16 

NOTES: 
1. CABLE SHIELDS SHALL BE GROUNDED AT ONE END FOR ALL SHIELDED ("SH") CONTROL CABLES. GROUND SHIELDS AT TBR IN CONTROL ENCLOSURE.

2. FIBER CABLE SHALL BE ROUTED IN 1" INNERDUCT FOR THE ENTIRE ROUTE OF THE FIBER CABLE. FIBER CABLE WILL BE FURNISHED AND TERMINATED
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0.. 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

YARD EQUIPMENT CABLES 
CABLE FROM TO CABLE SIZE 

CIRCUIT BREAKER DC POWER/CONTROL CABLE 

464-DC1 CB 23464 TB RACK (CTRL ENCL) 2/C-#6 SH 

464-DC2 CB 23464 TB RACK (CTRL ENCL) 2/C-#10 SH 

464-S1 CB 23464 TB RACK (CTRL ENCL) 12/C-#10 SH 

464-S2 CB 23464 TB RACK (CTRL ENCL) 12/C-#10 SH 

464-S3 CB 23464 TB RACK (CTRL ENCL) 12/C-#10 SH 

467-DC1 CB 23467 TB RACK (CTRL ENCL) 2/C-#6 SH 

467-DC2 CB 23467 TB RACK (CTRL ENCL) 2/C-#10 SH 

467-S1 CB 23467 TB RACK (CTRL ENCL) 12/C-#10 SH 

467-S2 CB 23467 TB RACK (CTRL ENCL) 12/C-#10 SH 

467-S3 CB 23467 TB RACK (CTRL ENCL) 12/C-#10 SH 

470-DC1 CB 23470 TB RACK (CTRL ENCL) 2/C-#6 SH 

470-DC2 CB 23470 TB RACK (CTRL ENCL) 2/C-#10 SH 

470-S1 CB 23470 TB RACK (CTRL ENCL) 12/C-#10 SH 

470-S2 CB 23470 TB RACK (CTRL ENCL) 12/C-#10 SH 

470-S3 CB 23470 TB RACK (CTRL ENCL) 12/C-#10 SH 

01-DC1 CB 6WR01 TB RACK (CTRL ENCL) 2/C-#6 SH 

01-DC2 CB 6WR01 TB RACK (CTRL ENCL) 2/C-#10 SH 

01-S1 CB 6WR01 TB RACK (CTRL ENCL) 12/C-#10 SH 

01-S2 CB 6WR01 TB RACK (CTRL ENCL) 12/C-#10 SH 

01-S3 CB 6WR01 TB RACK (CTRL ENCL) 12/C-#10 SH 

04-DC1 CB 6WR04 TB RACK (CTRL ENCL) 2/C-#6 SH 

04-DC2 CB 6WR04 TB RACK (CTRL ENCL) 2/C-#10 SH 

04-S1 CB 6WR04 TB RACK (CTRL ENCL) 12/C-#10 SH 

04-S2 CB 6WR04 TB RACK (CTRL ENCL) 12/C-#10 SH 

04-S3 CB 6WR04 TB RACK (CTRL ENCL) 12/C-#10 SH 

07-DC1 CB 6WR07 TB RACK (CTRL ENCL) 2/C-#6 SH 

07-DC2 CB 6WR07 TB RACK (CTRL ENCL) 2/C-#10 SH 

07-S1 CB 6WR07 TB RACK (CTRL ENCL) 12/C-#10 SH 

07-S2 CB 6WR07 TB RACK (CTRL ENCL) 12/C-#10 SH 

07-S3 CB 6WR07 TB RACK (CTRL ENCL) 12/C-#10 SH 

1 O-DC1 CB 6WR10 TB RACK (CTRL ENCL) 2/C-#6 SH 

1 O-DC2 CB 6WR10 TB RACK (CTRL ENCL) 2/C-#10 SH 

10-S1 CB 6WR10 TB RACK (CTRL ENCL) 12/C-#10 SH 

10-S2 CB 6WR10 TB RACK (CTRL ENCL) 12/C-#10 SH 

10-S3 CB 6WR10 TB RACK (CTRL ENCL) 12/C-#10 SH 

13-DC1 CB 6WR13 TB RACK (CTRL ENCL) 2/C-#6 SH 

13-DC2 CB 6WR13 TB RACK (CTRL ENCL) 2/C-#10 SH 

13-S1 CB 6WR13 TB RACK (CTRL ENCL) 12/C-#10 SH 

13-S2 CB 6WR13 TB RACK (CTRL ENCL) 12/C-#10 SH 

13-S3 CB 6WR13 TB RACK (CTRL ENCL) 12/C-#10 SH 

16-DC1 CB 6WR16 TB RACK (CTRL ENCL) 2/C-#6 SH 

16-DC2 CB 6WR16 TB RACK (CTRL ENCL) 2/C-#10 SH 

16-S1 CB 6WR16 TB RACK (CTRL ENCL) 12/C-#10 SH 

16-S2 CB 6WR16 TB RACK (CTRL ENCL) 12/C-#10 SH 

16-S3 CB 6WR16 TB RACK (CTRL ENCL) 12/C-#10 SH 

TRANSFORMER DC POWER/CONTROL CABLE 

T1-DC XFMR T1 TB RACK (CTRL ENCL) 2/C-#10 SH 

T1-S1 XFMR T1 TB RACK (CTRL ENCL) 12/C-#10 SH 

T1-F1 XFMR T1 PANEL 2 FIBER-NOTE 2 

T1-F2 XFMR T1 PANEL 5 FIBER-NOTE 2 

BY OWNER. 

06-20 SMl.i 3 PDK CONFORMING TO CONSTRUCTION RECORDS 

10-19 KLV 2 PDK REVISED CABLE PMX-AC2 LENGTH 

07-19 KLV I PDK ADDED CABLE TI-F2 

01-19 KLV 0 PDK FDR CONSTRUCTION 

DATE DRA\JN ND. APPR□VED REVISIDN DESCRIPTION BY BY 

LENGTH (FT.) 

200 

200 

200 

200 

200 

170 

170 

170 

170 

170 

185 

185 

185 

185 

185 

150 

150 

150 

150 

150 

11 0 

11 0 

11 0 

11 0 

11 0 

165 

165 

165 

165 

165 

165 

165 

165 

165 

165 

125 

125 

125 

125 

125 

175 

175 

175 

175 

175 

255 

255 

400 

400 

DRA\iN KLV BY 

APPROVED 
PDK BY 

DESCRIPTION 

CB 23464 PRIMARY DC 

CB 23464 BACKUP DC 

CB 23464 CONTROLS 

CB 23464 CONTROLS 

CB 23464 CONTROLS 

CB 23467 PRIMARY DC 

CB 23467 BACKUP DC 

CB 23467 CONTROLS 

CB 23467 CONTROLS 

CB 23467 CONTROLS 

CB 23470 PRIMARY DC 

CB 23470 BACKUP DC 

CB 23470 CONTROLS 

CB 23470 CONTROLS 

CB 23470 CONTROLS 

CB 6WR01 PRIMARY DC 

CB 6WR01 BACKUP DC 

CB 6WR01 CONTROLS 

CB 6WR01 CONTROLS 

CB 6WR01 CONTROLS 

CB 6WR04 PRIMARY DC 

CB 6WR04 BACKUP DC 

CB 6WR04 CONTROLS 

CB 6WR04 CONTROLS 

CB 6WR04 CONTROLS 

CB 6WR07 PRIMARY DC 

CB 6WR07 BACKUP DC 

CB 6WR07 CONTROLS 

CB 6WR07 CONTROLS 

CB 6WR07 CONTROLS 

CB 6WR10 PRIMARY DC 

CB 6WR10 BACKUP DC 

CB 6WR10 CONTROLS 

CB 6WR10 CONTROLS 

CB 6WR10 CONTROLS 

CB 6WR13 PRIMARY DC 

CB 6WR13 BACKUP DC 

CB 6WR13 CONTROLS 

CB 6WR13 CONTROLS 

CB 6WR13 CONTROLS 

CB 6WR16 PRIMARY DC 

CB 6WR16 BACKUP DC 

CB 6WR16 CONTROLS 

CB 6WR16 CONTROLS 

CB 6WR16 CONTROLS 

XFMR T1 DC POWER 

XFMR T1 CONTROLS 

XFMR T1 SEL-2411 COMM 

XFMR T1 SEL-2600D COMM 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

CABLE SCHEDULE 
YARD EQUIPMENT CABLES 

DATE 

DATE 

01-19

01-19

DWGN□. 

WRC-E-701 /3, 
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YARD EQUIPMENT CABLES 

CABLE FROM TO CABLE SIZE LENGTH (FT.) DESCRIPTION 

CT CABLES 

464-C1 CB 23464 TB RACK (CTRL ENCL) 9/C-#1D SH 200 CB 23464 CT'S 

464-C2 CB 23464 TB RACK (CTRL ENCL) 9/C-#1D SH 200 CB 23464 CT'S 

467-C1 CB 23467 TB RACK (CTRL ENCL) 9/C-#10 SH 170 CB 23467 CT'S 

467-C2 CB 23467 TB RACK (CTRL ENCL) 9/C-#1D SH 170 CB 23467 CT'S 

470-C1 CB 23470 TB RACK (CTRL ENCL) 9/C-#10 SH 185 CB 23470 CT'S 

470-C2 CB 23470 TB RACK (CTRL ENCL) 9/C-#10 SH 185 CB 23470 CT'S 

01-C1 CB 6WR01 TB RACK (CTRL ENCL) 9/C-#1D SH 150 CB 6WR01 CT'S 

01-C2 CB 6WR01 TB RACK (CTRL ENCL) 9/C-#10 SH 150 CB 6WR01 CT'S 

04-C1 CB 6WR04 TB RACK (CTRL ENCL) 9/C-#10 SH 11 0 CB 6WR04 CT'S 

04-C2 CB 6WR04 TB RACK (CTRL ENCL) 9/C-#10 SH 11 0 CB 6WR04 CT'S 

07-C1 CB 6WRD7 TB RACK (CTRL ENCL) 9/C-#1D SH 165 CB 6WR07 CT'S 

07-C2 CB 6WRD7 TB RACK (CTRL ENCL) 9/C-#10 SH 165 CB 6WR07 CT'S 

10-C1 CB 6WR10 TB RACK (CTRL ENCL) 9/C-#1D SH 165 CB 6WR10 CT'S 

10-C2 CB 6WR10 TB RACK (CTRL ENCL) 9/C-#10 SH 165 CB 6WR10 CT'S 

13-C1 CB 6WR13 TB RACK (CTRL ENCL) 9/C-#10 SH 125 CB 6WR13 CT'S 

13-C2 CB 6WR13 TB RACK (CTRL ENCL) 9/C-#1D SH 125 CB 6WR13 CT'S 

16-C1 CB 6WR16 TB RACK (CTRL ENCL) 9/C-#10 SH 175 CB 6WR16 CT'S 

16-C2 CB 6WR16 TB RACK (CTRL ENCL) 9/C-#10 SH 175 CB 6WR16 CT'S 

T1-C1 XFMR T1 TB RACK (CTRL ENCL) 9/C-#10 SH 255 XFMR T1 CT'S 

T1-C2 XFMR T1 TB RACK (CTRL ENCL) 9/C-#10 SH 255 XFMR T1 CT'S 

T1-C3 XFMR T1 TB RACK (CTRL ENCL) 9/C-#10 SH 255 XFMR T1 CT'S 

T1-C4 XFMR T1 TB RACK (CTRL ENCL) 9/C-#10 SH 255 XFMR T1 CT'S 

CCVT/PT CABLES 

CCVT-1 P LNG CCVT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 165 LNG LINE POTENTIALS 

CCVT-1 P1 LNG CCVT DISC LNG A0 CCVT 4/C-#1D SH 35 LNG LINE POTENTIALS 

CCVT-1P2 LNG CCVT DISC LNG B0 CCVT 4/C-#10 SH 10 LNG LINE POTENTIALS 

CCVT-1P3 LNG CCVT DISC LNG C0 CCVT 4/C-#10 SH 30 LNG LINE POTENTIALS 

CCVT-2P SRC CCVT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 115 SRC LINE POTENTIALS 

CCVT-2P1 SRC CCVT DISC SRC A0 CCVT 4/C-#10 SH 35 SRC LINE POTENTIALS 

CCVT-2P2 SRC CCVT DISC SRC 80 CCVT 4/C-#10 SH 10 SRC LINE POTENTIALS 

CCVT-2P3 SRC CCVT DISC SRC C0 CCVT 4/C-#10 SH 30 SRC LINE POTENTIALS 

CCVT-3P BUS T1 CCVT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 250 BUS T1 POTENTIALS 

CCVT-3P2 BUS T1 CCVT DISC BUS T1 B0 CCVT 4/C-#10 SH 10 BUS T1 POTENTIALS 

PT-5P BUS 1 PT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 210 BUS 1 POTENTIALS 

PT-5P2 BUS 1 PT DISC BUS 1 B0 PT 4/C-#10 SH 10 BUS 1 POTENTIALS 

PT-6P CT4 LINE PT DISC TB RACK (CTRL ENCL) 9/C-#1D SH 140 CT4 LINE POTENTIALS 

PT-6P1 CT4 LINE PT DISC CT4 LINE A0 PT 4/C-#10 SH 30 CT4 LINE POTENTIALS 

PT-6P2 CT4 LINE PT DISC CT4 LINE 80 PT 4/C-#10 SH 10 CT4 LINE POTENTIALS 

PT-6P3 CT4 LINE PT DISC CT4 LINE C0 PT 4/C-#10 SH 30 CT4 LINE POTENTIALS 

PT-7P LNG3 LINE PT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 11 0 LNG3 LINE POTENTIALS 

PT-7P1 LNG3 LINE PT DISC LNG3 LINE A0 PT 4/C-#10 SH 30 LNG3 LINE POTENTIALS 

PT-7P2 LNG3 LINE PT DISC LNG3 LINE B0 PT 4/C-#10 SH 10 LNG3 LINE POTENTIALS 

PT-7P3 LNG3 LINE PT DISC LNG3 LINE C0 PT 4/C-#10 SH 30 LNG3 LINE POTENTIALS 

PT-BP BUS 2 PT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 190 BUS 2 POTENTIALS 

PT-8P2 BUS 2 PT DISC BUS 2 B0 PT 4/C-#10 SH 10 BUS 2 POTENTIALS 

PT-9P BF2 LINE PT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 155 BF2 LINE POTENTIALS 

PT-9P1 BF2 LINE PT DISC BF2 LINE A0 PT 4/C-#10 SH 30 BF2 LINE POTENTIALS 

PT-9P2 BF2 LINE PT DISC BF2 LINE 80 PT 4/C-#10 SH 10 BF2 LINE POTENTIALS 

PT-9P3 BF2 LINE PT DISC BF2 LINE C0 PT 4/C-#10 SH 30 BF2 LINE POTENTIALS 

PT-10P BF1 LINE PT DISC TB RACK (CTRL ENCL) 9/C-#10 SH 135 BF1 LINE POTENTIALS 

PT-1 OP1 BF1 LINE PT DISC BF1 LINE A0 PT 4/C-#10 SH 30 BF1 LINE POTENTIALS 

PT-1 OP2 BF1 LINE PT DISC BF1 LINE 80 PT 4/C-#10 SH 10 BF1 LINE POTENTIALS 

PT-10P3 BF1 LINE PT DISC BF1 LINE C0 PT 4/C-#10 SH 30 BF1 LINE POTENTIALS 

NOTES: 
1 . CABLE SHIELDS SHALL BE GROUNDED AT ONE END FOR ALL SHIELDED ("SH") CONTROL CABLES. GROUND SHIELDS AT TBR IN CONTROL ENCLOSURE.

c:, 
2. FIBER CABLE SHALL BE ROUTED IN

� 
1" INNERDUCT FOR THE ENTIRE ROUTE OF THE FIBER CABLE. FIBER CABLE WILL BE FURNISHED AND TERMINATED 
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� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

YARD EQUIPMENT CABLES 

CABLE FROM TO CABLE SIZE 

LINE SWITCH AND FIBER CABLES AND MISCELLANEOUS 

LNG-COM LNG OPGW SPLICE CASE PANEL 1 FIBER-NOTE 2 

SRC-COM SRC OPGW SPLICE CASE PANEL 1 FIBER-NOTE 2 

CT4-COM CT4 OPGW SPLICE CASE PANEL 1 FIBER-NOTE 2 

LNG3-COM LNG3 OPGW SPLICE CASE PANEL 1 FIBER-NOTE 2 

BF2-COM BF2 OPGW SPLICE CASE PANEL 1 FIBER-NOTE 2 

BF1 -COM BF1 OPGW SPLICE CASE PANEL 1 FIBER-NOTE 2 

474-S1 SW 23474 TB RACK (CTRL ENCL) 12/C-#10 SH 

475-S1 SW 23475 TB RACK (CTRL ENCL) 12/C-#10 SH 

18-S1 SW 6WR18 TB RACK (CTRL ENCL) 12/C-#10 SH 

19-S1 SW 6WR19 TB RACK (CTRL ENCL) 12/C-#10 SH 

20-S1 SW 6WR20 TB RACK (CTRL ENCL) 12/C-#10 SH 

21-S1 SW 6WR21 TB RACK (CTRL ENCL) 12/C-#10 SH 

22-S1 SW 6WR22 TB RACK (CTRL ENCL) 12/C-#10 SH 

B69/WRC-S1 TB RACK (BEN FRENCH) TB RACK (CTRL ENCL) 12/C-#10 

869/WRC-C1 TB RACK (BEN FRENCH) TB RACK (CTRL ENCL) 4/C-#10 

BY OWNER. 

06-20 SMIJ 1 PDK CONFORMING TD CONSTRUCTION RECORDS 

01-19 KLV 0 PDK FDR CONSTRUCTION 

DATE DRA\JN ND. APPR□VED REVISIDN DESCRIPTION BY BY 

LENGTH (FT.) 

250 

270 

250 

235 

230 

225 

95 

200 

140 

160 

155 

175 

300 

600 

600 

DRA\iN 
BY 

APPROVED 
BY 

DESCRIPTION 

LNG LINE FIBER 

SRC LINE FIBER 

CT4 LINE FIBER 

LNG3 LINE FIBER 

BF2 LINE FIBER 

BF1 LINE FIBER 

SW 23474 STATUS 

SW 23475 STATUS 

SW 6WR18 STATUS 

SW 6WR19 STATUS 

SW 6WR20 STATUS 

SW 6WR21 STATUS 

SW 6WR22 STATUS 

INTERLOCKS TO CT4 VIA BF 69KV SUB 

KLV 

PDK 

CT4 CT'S 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

CABLE SCHEDULE 
YARD EQUIPMENT CABLES 

DATE 

DATE 

01-19

01-19

DWGN□. 

WRC-E-702 /f'\ 

Page 165



CONTROL ENCLOSURE CABLES 

CABLE FROM TO CABLE SIZE LENGTH (FT.) DESCRIPTION 

AC STATION POWER CABLES 

AC-AC1 MTS AC PANEL 1 1 /C-4/0 (x3) AC PANEL 1 SUPPLY POWER 

AC-AC2 MTS AC PANEL 2 1 /C-4/0 (x3) AC PANEL 2 SUPPLY POWER 

BC1 BATTERY CHARGER AC PANEL 1 2/C-#4 BATTERY CHARGER AC SUPPLY 

AC PC WER CABLES 

464-ACA AC PANEL 1 TB RACK (CTRL ENCL) 3/C-#8 CB 23464 AC POWER 

467-ACA AC PANEL 2 TB RACK (CTRL ENCL) 3/C-#8 CB 23467 AC POWER 

470-ACA AC PANEL 1 TB RACK (CTRL ENCL) 3/C-#8 CB 23470 AC POWER 

01-ACA AC PANEL 2 TB RACK (CTRL ENCL) 3/C-#8 CB 6WR01 AC POWER 

04-ACA AC PANEL 1 TB RACK (CTRL ENCL) 3/C-#8 CB 6WR04 AC POWER 

07-ACA AC PANEL 2 TB RACK (CTRL ENCL) 3/C-#8 CB 6WR07 AC POWER 

10-ACA AC PANEL 1 TB RACK (CTRL ENCL) 3/C-#8 CB 6WR10 AC POWER 

13-ACA AC PANEL 2 TB RACK (CTRL ENCL) 3/C-#8 CB 6WR13 AC POWER 

16-ACA AC PANEL 1 TB RACK (CTRL ENCL) 3/C-#8 CB 6WR16 AC POWER 

T1-ACA AC PANEL 1 TB RACK (CTRL ENCL) 3/C-#6 XFMR T1 AC POWER 

AC YARD RECEPTACLES AND YARD LIGHTING 

RCPT1A AC PANEL 1 TB RACK (CTRL ENCL) 3/C-#6 YARD RECEPTACLE #1 AC POWER 

RCPT2A AC PANEL 2 TB RACK (CTRL ENCL) 3/C-#6 YARD RECEPTACLE #2 AC POWER 

ACP2-C34 AC PANEL 2 PANEL 1 2/C-#10 RELAY PANEL POWER STRIP 

ACP2-C35 AC PANEL 2 PANEL 2 2/C-#10 RELAY PANEL POWER STRIP 

ACP2-C36 AC PANEL 2 PANEL 5 2/C-#10 RELAY PANEL POWER STRIP 

ACP2-C37 AC PANEL 2 LIGHTING CONTACTOR 2/C-#10 YARD LIGHT CONTROL 

ACP2-C38 AC PANEL 2 PANEL 9 2/C-#10 RELAY PANEL POWER STRIP 

ACP2-C39 AC PANEL 2 LIGHTING CONTACTOR 2/C-#10 YARD LIGHT CKT # 1 

ACP2-C40 AC PANEL 2 LIGHTING CONTACTOR 2/C-#10 YARD LIGHT CKT #3 

ACP2-C41 AC PANEL 2 LIGHTING CONTACTOR 2/C-#10 YARD LIGHT CKT #2 

ACP2-C42 AC PANEL 2 LIGHTING CONTACTOR 2/C-#10 YARD LIGHT CKT #4 

YL-AC39 LIGHTING CONT ACTOR TB RACK (CTRL ENCL) 2/C-#10 YARD LIGHT CKT # 1 

YL-AC40 LIGHTING CONT ACTOR TB RACK (CTRL ENCL) 2/C-#10 YARD LIGHT CKT #3 

YL-AC41 LIGHTING CONT ACTOR TB RACK (CTRL ENCL) 2/C-#10 YARD LIGHT CKT #2 

YL-AC42 LIGHTING CONT ACTOR TB RACK (CTRL ENCL) 2/C-#10 YARD LIGHT CKT #4 

DC POWER CABLES 

DC-OA BATTERY DC XFR SW 4/0 (x2) DC STATION POWER 

DC-OB DC XFR SW DC TERMINAL BOX 4/0 (x2) DC STATION POWER 

DC-OC DC TERMINAL BOX BATTERY CHARGER 2/C-#4 BATTERY CHARGER DC POWER 

DC1 DC TERMINAL BOX DC PANEL 1 4/0 (x2) DC PANEL 1 SUPPLY POWER 

DC2 DC TERMINAL BOX DC PANEL 2 4/0 (x2) DC PANEL 2 SUPPLY POWER 

DC1B PANEL 1 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 1 

DC1P PANEL 1 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 1 

DC2B PANEL 2 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 2 

DC2P PANEL 2 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 2 

DC3B PANEL 3 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 3 

DC3P PANEL 3 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 3 

DC4B PANEL 4 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 4 

DC4P PANEL 4 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 4 

DC5B PANEL 5 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 5 

DC5P PANEL 5 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 5 

DC8B PANEL 8 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 8 

DC8P PANEL 8 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 8 

DC9B PANEL 9 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 9 

DC9P PANEL 9 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 9 

DC10B PANEL 10 DC PANEL 2 2/C-#10 BACKUP DC SUPPLY - PANEL 10 

DC10P PANEL 10 DC PANEL 1 2/C-#10 PRIMARY DC SUPPLY - PANEL 10 

CIRCUIT BREAKER DC POWER/CONTROL CABLE 

464-DC1A DC PANEL 1 TB RACK (CTRL ENCL) 2/C-#6 CB 23464 PRIMARY DC 

464-DC2A DC PANEL 2 TB RACK (CTRL ENCL) 2/C-#10 CB 23464 BACKUP DC 

464-S1A PANEL 4 TB RACK (CTRL ENCL) 12/C-#10 CB 23464 CONTROLS 

c:, 464-S1B PANEL 3 TB RACK (CTRL ENCL) 4/C-#10 CB 23464 CONTROLS 

� 464-S2A PANEL 4 TB RACK (CTRL ENCL) 4/C-#10 CB 23464 CONTROLS 

464-S3A PANEL 2 TB RACK (CTRL ENCL) 7 /C-#14 CB 23464 CONTROLS r--

(CTRL ENCL) 2/C-#6 CB 23467 PRIMARY DC u 467-DC1A DC PANEL 1 TB RACK 

467-DC2A DC PANEL 2 TB RACK (CTRL ENCL) 2/C-#10 CB 23467 BACKUP DC 

� 467-S1A PANEL 3 TB RACK (CTRL ENCL) 12/C-#10 CB 23467 CONTROLS 
;ii 

467-S2A PANEL 3 TB RACK (CTRL ENCL) 4/C-#10 CB 23467 CONTROLS 

i 467-S3A PANEL 2 TB RACK (CTRL ENCL) 7 /C-#14 CB 23467 CONTROLS 
u 

470-DC1A DC PANEL 1 TB RACK (CTRL ENCL) 2/C-#6 CB 23470 PRIMARY DC '" 

� 470-DC2A DC PANEL 2 TB RACK (CTRL ENCL) 2/C-#10 CB 23470 BACKUP DC 

470-S1A PANEL 3 TB RACK (CTRL ENCL) 12/C-#10 CB 23470 CONTROLS 
"' 

PANEL 3 TB RACK (CTRL ENCL) 4/C-#10 CB 23470 CONTROLS "' 470-S2A

� 470-S3A PANEL 2 TB RACK (CTRL ENCL) 7 /C-#14 CB 23470 CONTROLS 
0.. 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

CABLE FROM 

01-DC1A DC PANEL 1 

01-DC2A DC PANEL 2 

01-S1A PANEL 8 

01-S2A PANEL 8 

01-S3A PANEL 2 

04-DC1A DC PANEL 1 

04-DC2A DC PANEL 2 

04-S1A PANEL 8 

04-S2A PANEL 8 

04-S3A PANEL 2 

07-DC1A DC PANEL 1 

07-DC2A DC PANEL 2 

07-S1A PANEL 8 

07-S2A PANEL 8 

07-S3A PANEL 2 

10-DC1A DC PANEL 1 

10-DC2A DC PANEL 2 

10-S1A PANEL 9 

1 O-S2A PANEL 9 

10-S3A PANEL 2 

13-DC1A DC PANEL 1 

13-DC2A DC PANEL 2 

13-S1A PANEL 9 

13-S2A PANEL 9 

13-S3A PANEL 2 

16-DC1A DC PANEL 1 

16-DC2A DC PANEL 2 

16-S1A PANEL 5 

16-S1B PANEL 9 

16-S2A PANEL 5 

16-S3A PANEL 2 

T1-DCA DC PANEL 1 

T1-S1A PANEL 5 

T1-S1B PANEL 4 

475-S1A PANEL 3 

474-S1A PANEL 3 

18-S1A PANEL 8 

19-S1A PANEL 8 

20-S1A PANEL 9 

21-S1A PANEL 9 

22-S1A PANEL 5 

22-S1B PANEL 4 

464-C1A PANEL 4 

464-C2A PANEL 3 

467-C1A PANEL 3 

467-C2A PANEL 3 

470-C1A PANEL 4 

470-C2A PANEL 3 

01-C1A PANEL 8 

01-C2A PANEL 10 

04-C1A PANEL 8 

04-C2A PANEL 8 

07-C1A PANEL 5 

07-C2A PANEL 8 

10-C1A PANEL 9 

1 O-C2A PANEL 10 

13-C1A PANEL 9 

13-C2A PANEL 9 

16-C1A PANEL 5 

16-C2A PANEL 9 

T1 -C 1 A PANEL 4 

T1-C2A PANEL 5 

T1-C3A PANEL 5 

T1-C4A PANEL 5 

06-20 SHI/ 

10 19 SM\/ 

DATE DRA\JN 

BY 

CONTROL ENCLOSURE CABLES 

TO CABLE SIZE LENGTH (FT.) 

CIRCUIT BREAKER DC POWER/CONTROL CABLE 

TB RACK (CTRL ENCL) 2/C-#6 

TB RACK (CTRL ENCL) 2/C-#10 

TB RACK (CTRL ENCL) 12/C-#10 

TB RACK (CTRL ENCL) 4/C-#10 

TB RACK (CTRL ENCL) 7 /C-#14 

TB RACK (CTRL ENCL) 2/C-#6 

TB RACK (CTRL ENCL) 2/C-#10 

TB RACK (CTRL ENCL) 12/C-#10 

TB RACK (CTRL ENCL) 4/C-#10 

TB RACK (CTRL ENCL) 7/C-#14 

TB RACK (CTRL ENCL) 2/C-#6 

TB RACK (CTRL ENCL) 2/C-#10 

TB RACK (CTRL ENCL) 12/C-#10 

TB RACK (CTRL ENCL) 4/C-#10 

TB RACK (CTRL ENCL) 7/C-#14 

TB RACK (CTRL ENCL) 2/C-#6 

TB RACK (CTRL ENCL) 2/C-#10 

TB RACK (CTRL ENCL) 12/C-#10 

TB RACK (CTRL ENCL) 4/C-#10 

TB RACK (CTRL ENCL) 7/C-#14 

TB RACK (CTRL ENCL) 2/C-#6 

TB RACK (CTRL ENCL) 2/C-#10 

TB RACK (CTRL ENCL) 12/C-#10 

TB RACK (CTRL ENCL) 4/C-#10 

TB RACK (CTRL ENCL) 7 /C-#14 

TB RACK (CTRL ENCL) 2/C-#6 

TB RACK (CTRL ENCL) 2/C-#10 

TB RACK (CTRL ENCL) 12/C-#10 

TB RACK (CTRL ENCL) 4/C-#10 

TB RACK (CTRL ENCL) 4/C-#10 

TB RACK (CTRL ENCL) 7/C-#14 

LINE SWITCH & TRANSFORMER DC POWER/CONTROL CABLE 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

TB RACK 

1 PDK 

0 PDK 

ND. 
APPR□VED 

BY 

(CTRL ENCL) 2/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 9/C-#10 

CT CABLES 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 4/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 9/C-#10 

(CTRL ENCL) 4/C-#10 

C□NF□RMING TD CONSTRUCTION RECORDS 

FDR CONSTRUCTION 

REVISIDN DESCRIPTION 

DRA\iN 
SMIY BY 

APPfyVED 
PDK

DESCRIPTION 

CB 6WR01 PRIMARY DC 

CB 6WR01 BACKUP DC 

CB 6WR01 CONTROLS 

CB 6WR01 CONTROLS 

CB 6WR01 CONTROLS 

CB 6WR04 PRIMARY DC 

CB 6WR04 BACKUP DC 

CB 6WR04 CONTROLS 

CB 6WR04 CONTROLS 

CB 6WR04 CONTROLS 

CB 6WR07 PRIMARY DC 

CB 6WR07 BACKUP DC 

CB 6WR07 CONTROLS 

CB 6WR07 CONTROLS 

CB 6WR07 CONTROLS 

CB 6WR10 PRIMARY DC 

CB 6WR10 BACKUP DC 

CB 6WR10 CONTROLS 

CB 6WR10 CONTROLS 

CB 6WR10 CONTROLS 

CB 6WR13 PRIMARY DC 

CB 6WR13 BACKUP DC 

CB 6WR13 CONTROLS 

CB 6WR13 CONTROLS 

CB 6WR13 CONTROLS 

CB 6WR1 6 PRIMARY DC 

CB 6WR16 BACKUP DC 

CB 6WR16 CONTROLS 

CB 6WR16 CONTROLS 

CB 6WR16 CONTROLS 

CB 6WR16 CONTROLS 

XFMR T1 DC POWER 

XFMR T1 CONTROLS 

XFMR T1 CONTROLS 

SWITCH 23475 STATUS 

SWITCH 23474 STATUS 

SWITCH 6WR18 STATUS 

SWITCH 6WR19 STATUS 

SWITCH 6WR20 STATUS 

SWITCH 6WR21 STATUS 

SWITCH 6WR22 STATUS 

SWITCH 6WR22 STATUS 

CB 23464 CT'S 

CB 23464 CT'S 

CB 23467 CT'S 

CB 23467 CT'S 

CB 23470 CT'S 

CB 23470 CT'S 

CB 6WR01 CT'S 

CB 6WR01 CT'S 

CB 6WR04 CT'S 

CB 6WR04 CT'S 

CB 6WR07 CT'S 

CB 6WR07 CT'S 

CB 6WR10 CT'S 

CB 6WR10 CT'S 

CB 6WR13 CT'S 

CB 6WR13 CT'S 

CB 6WR16 CT'S 

CB 6WR16 CT'S 

XFMR T1 CT'S 

XFMR T1 CT'S 

XFMR T1 CT'S 

XFMR T1 CT'S 

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

CABLE SCHEDULE 

CONTROL ENCLOSURE CABLES 

DATE 

DATE 

1-19

1-19

DWGN□. 

WRC-E-705 /'1"\ 
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CONTROL ENCLOSURE CABLES 

CABLE FROM TO CABLE SIZE LENGTH (FT.) 

CCVT/PT CABLES 

CCVT-1PA PANEL 3 TB RACK (CTRL ENCL) 9/C-#10 

CCVT-1PB PANEL 4 TB RACK (CTRL ENCL) 9/C-#10 

CCVT-1 PC PANEL 5 TB RACK (CTRL ENCL) 4/C-#10 

CCVT-2PA PANEL 3 TB RACK (CTRL ENCL) 9/C-#10 

CCVT-2PB PANEL 5 TB RACK (CTRL ENCL) 4/C-#10 

CCVT-3PA PANEL 3 TB RACK (CTRL ENCL) 4/C-#10 

CCVT-3PB PANEL 4 TB RACK (CTRL ENCL) 4/C-#10 

PT-5PA PANEL 5 TB RACK (CTRL ENCL) 2/C-#10 

PT-5PB PANEL 8 TB RACK (CTRL ENCL) 2/C-#10 

PT-6PA PANEL 8 TB RACK (CTRL ENCL) 9/C-#10 

PT-7PA PANEL 8 TB RACK (CTRL ENCL) 9/C-#10 

PT-SPA PANEL 8 TB RACK (CTRL ENCL) 2/C-#10 

PT-8PB PANEL 9 TB RACK (CTRL ENCL) 2/C-#10 

PT-9PA PANEL 9 TB RACK (CTRL ENCL) 9/C-#10 

PT-9PB PANEL 5 TB RACK (CTRL ENCL) 4/C-#10 

PT-1 OPA PANEL 9 TB RACK (CTRL ENCL) 9/C-#10 

PANEL INTERFACE CABLES 

P1P2A PANEL 1 PANEL 2 4/C-#10 

P2P4A PANEL 2 PANEL 4 4/C-#10 

P2P10A PANEL 2 PANEL 10 12/C-#10 

P3P4A PANEL 3 PANEL 4 12/C-#10 

P3P4B PANEL 3 PANEL 4 12/C-#10 

P3P5A PANEL 3 PANEL 5 12/C-#10 

P4P5A PANEL 4 PANEL 5 12/C-#10 

P4P5B PANEL 4 PANEL 5 12/C-#10 

P4P8A PANEL 4 PANEL 8 12/C-#10 

P5P8A PANEL 5 PANEL 8 12/C-#10 

P5P9A PANEL 5 PANEL 9 12/C-#10 

P5P10A PANEL 5 PANEL 10 12/C-#10 

P8P10A PANEL 8 PANEL 10 12/C-#10 

P9P10A PANEL 9 PANEL 10 12/C-#10 

BC2 PANEL 2 BATT CHGR 2/C-#10 

86T4-04 TB RACK (CTRL ENCL) TB RACK (CTRL ENCL) 4/C-#10 

86T4-07 TB RACK (CTRL ENCL) TB RACK (CTRL ENCL) 4/C-#10 

04/07A TB RACK (CTRL ENCL) TB RACK (CTRL ENCL) 4/C-#10 

04/07B TB RACK (CTRL ENCL) TB RACK (CTRL ENCL) 4/C-#10 

86T4-BFI PANEL 8 TB RACK (CTRL ENCL) 2/C-#10 

u 

u 

"' 
"' 

� 
0.. 

� ROCK RAPIDS, IOWA 

ENGINEERING (712) 472-2531

DESCRIPTION 

023 LINE POTENTIALS 

023 LINE POTENTIALS 

023 LINE POTENTIALS 

SRC LINE POTENTIALS 

SRC LINE POTENTIALS 

230 kV BUS T1 POTENTIALS 

230 kV BUS T1 POTENTIALS 

69 kV BUS 1 POTENTIALS 

69 kV BUS 1 POTENTIALS 

CT4 LINE POTENTIALS 

LNG3 LINE POTENTIALS 

69 kV BUS 2 POTENTIALS 

69 kV BUS 2 POTENTIALS 

BF2 LINE POTENTIALS 

BF2 LINE POTENTIALS 

BF1 LINE POTENTIALS 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

PANEL INTERFACE 

BATT CHARGER ALARM 

CT4 INTERLOCKS 

CT4 INTERLOCKS 

6WR04 CT'S TO CT4 

6WR07 CT'S TO CT4 

CT4 BFI 

06-20 SM\/ 

10 19 SM\/ 

DATE DRA\JN 

BY 

1 PDK 

0 PDK 

ND. 
APPR□VED 

BY 

CONFORMING TD C□NSTRUCTI□N RECORDS 

FDR C□NSTRUCTI□N 

REVISIDN DESCRIPTION 

DRA\iN 
SMIY BY 

APPfyVED 
PDK

BLACK Hll,LS ENERGY ... 

WEST RAPID CITY SUBSTATION 

CABLE SCHEDULE 

CONTROL ENCLOSURE CABLES 
DATE 

DATE 

1-19

1-19

DWGN□. 

WRC-E-706 /f'\ 
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