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Y
TO LANGE (LNG)

NOTES:
1. 230 kV LOW AND HIGH BUS SHALL BE 3-1/2" AL IPS, SCH. 40, 6063-T6
ALUM. ALLOY WITH 795 ACSR "DRAKE” DAMPENING CABLE.

2. 230 kv BREAKER JUMPERS SHALL BE MADE OF DOUBLE 1272 AAC

"NARCISSUS” CONDUCTORS.

3. 230 kv TRANSFORMER JUMPERS SHALL BE MADE OF SINGLE 1272 AAC

"NARCISSUS” CONDUCTORS.

4. 69 kv BUS SHALL BE 3-1/2" AL IPS, SCH. 40, 6063—-T6 ALUM. ALLOY

WITH 795 ACSR "DRAKE” DAMPENING CABLE.

5. 69 kv BREAKER JUMPERS SHALL BE MADE OF DOUBLE 1272 AAC

"NARCISSUS” CONDUCTORS.

6. 69 kv TRANSFORMER JUMPERS SHALL BE MADE OF DOUBLE 1272 AAC

"NARCISSUS” CONDUCTORS.

7. BUS COUPLING LOCATIONS SHALL BE DETERMINED BY CONTRACTOR AS

NEEDED BASED UPON BUS LENGTHS USED.

PLAN
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NORTH

TO RAPID CITY
CT #4 (CT4)

@
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e et Yv mm

><I>=<] CABLE TRENCH DRIVE SECTION (HS20 RATED)
CABLE TRENCH PEDESTRIAN SECTION
—X——%— CHAINLINK FENCE

RXSJOPERATOR PLATFORM

LOCATE AS NEEDED PER THE
SPECIFICATIONS. CONTRACTOR SHALL ACQUIRE 40’ LONG BUS PIPE AND
LIMIT USE OF COUPLERS ON LONG SPANS.

EXCESS SHORTER BUS PIECES TO CREATE A LONGER PIECE LESS THAN 40’
IN LENGTH.

DO NOT USE COUPLERS OR

BLACK HILLS ENERGY =509

WEST RAPID CITY SUBSTATION

06-20

KLV e PDK CONFORMING TO CONSTRUCTION RECORDS

GENERAL ARRANGEMENT

07-19

KLV 1 PDK REVISED FOR CONSTRUCTION

01-19

KLV 0 PDK FOR CONSTRUCTION

DREWN KLV paTE  08-18

DATE

DRAWN APPROVED
BY NO. BY

REVISION DESCRIPTION

APPROVED
BY PDK

pate  08-18

" WRC-C-101 #°2%]

Page 2



P:\04\233\00\DWG\RECORD\WRC\CAD\WRC-C-200.DWG

290’

302°

5’ 35 16" g g 11’ 8’ 15" 15" g ,8 ,8 |8 ,7 8 15" 15' 8 11° g . 8 g , 8 4
i m X% % ra) % % % % % X % X% ; % % % ) % % % % % X% % % x
" I
Z
¥ B T.0.C
7] 1 ]
< / ° ° e g
T.O.C.x m / ’ /_TOOOC. T
3k ’ ’
3308.42 | 331008
k - - mu %Jﬂ - . .
’ 211 2L1| T r o
. ¢ - - - *
R & 2s!  2s ©
[ '_{} D I —&- +*
& 1 i . 201 : ©
* _lzf— r"‘ = 1 "GF I 1,
— p: [ o]
! ¢__I ] Ay 2LS& as] Eg; i |
LM70 o g [ ovr | | ' ' [ o
) @ - - -a L 2“(1') 2 ' -—:‘-&:- -—-F - | - - —2L1q> s 12 D — s
¥ Toc. ! ' | | | | | | | , | w
3307.50° aut ! I Iz 2H1@ ' x*
: — - :
0 ‘_q 2L1l T 2L1I ! ' R n ! . .
FRS - — -
x 2H1 2LS)  2LS 21s | ! w| ®
e ] L ) _ L _I _ ] onl 2H1 I-«, ©
B . T — ™ [ | ! | Y I ’L ]
. as!| 2s B T.0.C . | ] ‘ ©
* | — @——— -1308.30 | .
l ®
2L1 201 [ 2L1
| b - —- I - h—i-— -ej X
X - IS W DEEE N W ! . | -
s | 2Hs | n x
* T.0.C. Y ! .
’ L @
3308.75 — 2 x
J 1 NOTE 3 ol nEEL
> 3
I I XX )
’ >
i | 3310.50
T - - - - X
N 2H1® B 2H1$_
X 1 —
y 133'—6" 11'=6" | A 55'-6" L7 21" 27’ 30’ >L
P | ' ]
* | | LM70@ - _ +
T o o <
0.6. 310.00° .0.C.
X | | 3309.25 300
__.‘o' -|BASELNE — —  ~— ~—~—/ -~ -~/ — ~—=— —//— —— B - - - = = - T T - g:_
g
o X - 1 _/ -
DHVACI o o 331025 !_12'—6" 126" ! M * N
% I ~ SEE NOTE 2 =
" X ¢ I 6HS
0 --—--—Ho | N BN GP“{P
LAFC LAE LN;> LAE | _ X
X 6PT j . | 6PT T | i ©
H . To.C | 69 I T0.0 l 1 ‘Ea_'| I [ | .f
6L3A 6LS 0C. | s 61| © 6LS 0C.| Wgs B Y FRPP | T.0.C.
X SPT@_?__—__GP_l ?f:ﬁaﬁqo_l - q>_ ] _99"%._ - s'gigﬁsél—l— _<P— - DF j_qa_l s_BRﬂQMZ— | _EBPPT -
3 es € T T Tl e T et W T Yesl T T e | 4 :
I I s et T St e | e o e e e ' e S e :
* [ ] ’ LB ! II 1 I 1 ) | I 1 I M 1 I ! 11 ] IGLJA u .
. | I o [ ] [ ] o | ol |. | [ ] ol [ ] (] [ ] | ® [ ] o | [ ] [ ] [ ] l® [ ] . e ?—‘
o ‘ i LaEL A n i wel e i 1 | n ‘
- | b — - + - - -
X ’ | " dP " | B ‘AP ' $ 1 .
| ' I | [ [ I | | | | | I I +
8| X : 49&_‘__694}:_;5&%%;' sl o _égj_g.ajr% - 6L§<£_I,_zla2‘-%a- qasl ey | ||
| | 6Bk | v Ly Bk _ i , | 68K | i *
6L34] &s{b F LI T 11 | es| ¥ 6LS &PT 6LS 1 d> =D T =
* / & - - = T -+—'@- — - E— T T 9% -—t- < -~ = - - - O*-—I
ToOoCo 6PT © SpTéb tl L
’ - P U | ! ! - o . b o
X 3307.83 LAlé\ LAF LAF, LAFK\
’ o1 - - T - - T
/@ I O W N . - - el \T.O.C. %
X T.0.C. ‘ 1 0.c 3309.50
’ [ ] [ ] (]
3508.42 3309.00 X
X s = = ~ I > 1 s s 3 AT ~ = ~ I r = 3 i s )\-‘I = ~ i = s A
! ~A
44’ 5] 8 13’ 14’ 14’ 7 |5 |5 13" 14 (3] 13" 5|5 | 7 14 14 15 4la| s 48
145’ 145'
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SYMBOL DESCRIPTION o
FAE 230KV A—FRAME 6
VT 230KV _CCVT STAND 7
2BK 230KV _BREAKER PAD 4
211 230kV_HIGH BUS SUPPORT 1PH 10
201 230kV_LOW BUS SUPPORT 1PH 16
205 230kV_LOW SWITCH STAND 32
2hS 230KV _HIGH SWITCH STAND 4
XF1 230KV XFMR #1 PAD/CONTAINMENT 7
6L3A | 69kV LOW BUS SUPPORT 3PH ANGLE B
6LS 69KV _SWITCH STAND LOW 24
6HS 69KV _SWITCH STAND HIGH 2
6PT 69KV PT 13
LAF 69KV A—FRAME 12
6BK 69KV BREAKER PAD 5
PPT 69KV POWER PT 1
CTRL | CONTROL ENCLOSURE 7
LM70 | SHIELD MAST 70’ 2

NOTES:

6L3A ANCHOR BOLTS ARE ANGLED 45" FROM THE BASELINES.

. CONDUIT AND GROUND GRID ROUTED BELOW OIL CONTAINMENT WALL

SHALL BE INSTALLED PRIOR TO INSTALLING THE WALL.

. 2LS PIERS WERE INSTALLED 5" LOWER THAN PLAN ACCIDENTALLY. THE

BUS WAS OFFSET TO ACCOUNT FOR THE DIFFERENCE.

LEGEND:
FOUNDATIONS
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=] CABLE TRENCH DRIVE SECTION
(HS20 RATED)
—1 CABLE TRENCH PEDESTRIAN
SECTION
—%—%—  CHAINLINK FENCE
. SAFETY BOLLARD
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NORTH TRUE
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20’ 40’

SCALE IN FEET
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SEE DETAIL C3/245 | CLR. ‘Fﬁ/THRU SLAB 1. SEE 1/5204 FOR TYPICAL CORNER BAR DETAIL. 1. CONCRETE SHALL CONFORM TO AMERICAN CONCRETE INSTITUTE (ACI) CODES AND SPECIFICATIONS, 1. FOOTING EXCAVATIONS SHALL BE EXCAVATED TO PROPER LINE AND LEVEL
< 4 T < LATEST EDITION. T0 INSURE_MINIMUM CONCRETE COVER OF FOOTING REINFORCEMENT AND FOR
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— 444344494 R M1 B 4. CAST-IN-PLACE CONCRETE SHALL BE SUBJECT TO TESTING BY AN INDEPENDENT TESTING LABORATORY AS FOLLOWS:
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I CONT. (T&B) RPN SOILS ADJUSTED TO +3% OF THE OPTIMUM MOISTURE 7. CLEAR CONCRETE COVER FOR ALL REINFORCING SHALL BE AS FOLLOWS, UNLESS OTHERWISE NOTED ON THE DRAWING: CONFORMING T?, THE FOLLOWING GRADING:
ITE LI T CONTENT AND THE SCARIFIED SOILS COMPACTED TO AT CONCRETE ON SOIL 3 11/2°6 - 100%
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I. L L 'A—Tﬂ 10. PROVIDE ADEQUATE SUPPORT BARS AND ACCESSORIES TO HOLD REINFORCING BARS FIRMLY IN PLACE.
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Structural Engineers
1587 30th Avenue South —  Moorhead,
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0 1

0 1 2

oHS — 69 kV HIGH SWITCH STRUCTURE
0 1

2

SCALE (FT)

TIES TO TERMINATE AROUND A
VERTICAL W/ STANDARD HOOK.
LAP LOCATION TO BE STAGGERED 30" @ PIER
AROUND PERIMETER OF PIER. i

8 — #7 VERT. W/ #4
TES @ 1'-4" 0.C.
(MAX.)

SHEET NOTES:

1. SEE SHEET WRC-C-204 FOR GENERAL CONCRETE, FOUNDATION NOTES,
AND EXCAVATION/BACKFILL NOTES.

2. SEE SHEET WRC-C-200 FOR LOCATION & GENERAL ARRANGEMENT OF

(o PIER SECTION

DRILLED PIER FOUNDATIONS.

SCALE (FT)

12
KEY NOTES:

(D ANCHOR BOLTS TO BE PROVIDED BY OWNER & SET BY THIS
CONTRACTOR. COORDINATE ANCHOR BOLT QUANTITY & PATTERN
WITH STEEL & EQUIPMENT SUPPLIED.

(2) UPPER 1°-6" OF CONCRETE PIER SHALL BE STEEL
FORMED SURFACE.

BLACK HILLS ENERGY

WEST RAPID CITY SUBSTATION

FOUNDATION DETAILS

06-20 KLV 1

PDK

CONFORMING TO CONSTRUCTION RECORDS

DRILLED PIERS

01-19 wKI 0

NRM/JWN

FOR CONSTRUCTION

DATE | =awv | ND,

APPROVED
BY

REVISION DESCRIPTIIN

e WRC—C—205

R
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451_0" .

120" , 18'-0" , 15'=0" ,
6" Ly yp 8 SHEET NOTES:

’ g’_oﬂ 9'_0" , 12)_0" ,
/ ] ’ ’ 1. SEE SHEET WR-C-204 FOR GENERAL CONCRETE, FOUNDATION, AND EXCAVATION/BACKFILL NOTES.
® \ 206 /
@ 2. BELOW-GRADE GROUND GRID AND RACEWAY INSTALLATION SHALL BE PERFORMED INSIDE CONTAINMENT DURING
— Y = L > EXCAVATION AND BACKFILLING AND PRIOR TO INSTALLATION OF THE CURB/WALL. EXCAVATION BELOW THE CURB/WALL

WILL NOT BE ALLOWED.

KEY NOTES:
(D PROVIDE (3) — #4 X 3'-0" CORNER BARS. LAP WITH HORIZONTAL #4'S.

(2> 6" COMPACTED BACKFILL INSIDE CONTAINMENT AREA SHALL CONSIST OF SOILS CLASSIFIED AS SILTY CLAYS, SILTS
(IF COHESIVE), AND CLAYEY SILTS WHICH CAN GENERALLY MEET A PERMEABILITY RATE BETWEEN 1x107> CM/SEC
AND 1x10™* CM/SEC. THIS PERMEABILITY RATE SHOULD ALLOW APPROXIMATELY 0.34" TO 3.4" OF WATER
DRAINAGE THROUGH THE 6" COMPACTED BACKFILL PER DAY. CONSULT WITH GEOTECHNICAL ENGINEER AS NEEDED
TO LOCATE APPROPRIATE MATERIAL AND FOR RECOMMENDATIONS ON THE COMPACTION REQUIREMENTS.
CONTRACTOR CAN TAKE A SAMPLE OF MATERIAL TO THE GEOTECHNICAL ENGINEER TO GET ESTIMATED
PERMEABILITY BASED UPON MATERIAL AND SOIL TABLES. COMPACTION TO 95% IS MINIMUM ALLOWED BUT
CONTRACTOR SHOULD CONSULT WITH GEOTECHNICAL ENGINEER FOR RECOMMENDED COMPACTION BASED UPON
ACTUAL MATERIAL. IT IS INTENDED THAT BORROW MATERIAL EXCAVATED FROM THIS SITE IS TO BE USED FOR THE
6" COMPACTED BACKFILL INSIDE THE CONTAINMENT AREA. CONTRACTOR SHALL INSPECT EXCAVATED MATERIAL AND
COORDINATE WITH GEOTECHNICAL ENGINEER AS NEEDED TO IDENTIFY AND REVIEW ALL MATERIAL ON SITE FOR
USE PRIOR TO REMOVAL FROM SITE.

14'-6"

27'-0"

N (3 TOP OF CURB ELEVATION WILL VARY FROM APPROXIMATELY 2" TO 16" DUE TO SLOPE OF YARD. INSTALL NATIVE
FILL MATERIAL IN AREAS AS NEEDED AND GRADUALLY SLOPE AWAY FROM CURB.

2
@ (@ AT EXCAVATION DEPTH, WE RECOMMEND THE EXPOSED SUBGRADE BE SCARIFIED TO A DEPTH OF AT LEAST
8—INCHES, THE MOISTURE CONTENT OF THE SCARIFIED SOILS ADJUSTED TO +3% OF THE OPTIMUM MOISTURE
CONTENT AND THE SCARIFIED SOILS COMPACTED TO AT LEAST 92% OF MAXIMUM MODIFIED PROCTOR DRY

DENSITY (ASTM D 1557).

12'-6"

6HS SUPPORT
FND. SEE
C-205 FOR
DETAILS

¢ OF TANK

48'-0"
48'-0"

¢ OF TANK

25'-0"

TOP OF CURB

1" CHAMFER 6"
BOTH SIDES 3 EL. = SEE DWG.
(TYP. @ CURB) WRC-C-200

_0

N 3 - §4 CONT —— -
1
206

9" THICK
CRUSHED ROCK
SURFACING

12'-6"

LUK
TIOUUUK
2,

21'-0"
=
T3

.

2 Y T I — | —T T
@ — === . m /
#4 VERT. @ 2-0" O.C.
CENTER IN 6" CURB
WALL

206 6" COMPACTED
@ BACKFILL

p30ly  sw | (2 CURB DETAIL
o 208/ 0 1

J N ~ SCALE (FT)

8!_6"

-N

45!_0" L
7 1" CHAMFER BOTH
SIDES (TYP. @ CURB)

XF1 TRANSFORMER PAD FOOTING & FOUNDATION PLAN N@ , 10,6, )0,
(|J 2 4 /
S ¥ =y
SCALE (FT) ) / | )
(4) #4 EACH % o | %
WAY T&B X \ X
(L ) ) T.0. SLAB EL. " AN \ \ to|
i i 5 CLR #6 EW. @ SEE DRAWING ETYF?S{AMFER DGE I \ ¢ o ® *  BEenT
o) . = 1'-0" 0.C. WRC—C—200 0000, ssssgegets
- l Ji:‘-:o‘f-:if%ﬁ: Seseedede
[ — N . (XY &Y AY | OL-O-0-0-0M
oo 2o b0, ‘ o - LI IR LA STy ey tyiety e ' oo o IS
e el e e e N T, R === SLTIIIIIII | N oA LI TL

TYP. (T&B
(&) REINF. THRU STEP

:_‘.,.:__-_77-',-:_..-.:_.- L DR =1 TOR L \CONTINUE WALL

~ COMPACTED .ENGINEERED FILL

\— COMPACTED BACKFILL (TYP.)(2)

(3 STEP DETAIL

206 2

_—I
(1 TRANSFORMER PAD SECTION SGAE (1)

206/ 10 SCALE

BLACK HILLS ENERGY 9%
WEST RAPID CITY SUBSTATION

0620 | kv | 1 PDK | CONFORMING TO CONSTRUCTION RECORDS FOUNDATION DETAILS

Wm 08-01 KD 2 |NRM/UWN | TITLE BLOCK REVISION
07-19 WK 1 |NRM/UWN | REVISED FOR CONSTRUCTION XFMR T1

Structural Engineers |
~ 1587 30th Avenue South™ —  Moorhead, o-1s vka 0 |NRM/JWN | FOR CONSTRUCTION _D%QVN L pE XD IPVG " WRC C 20 6
218:227-0022-www-StNCEGSEE_com 1:;%,'5% DATE | IRAWN | NO, | APPROVED REVISION DESCRIPTION APPROVED  \RM pare  XX-19 | ) v ._7)
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Structural Engineers

1587 30th Avenue South —  Moorhead,
218.227.0022 www. 34 dEGHEEE. com Project:
1887-12

1'-0'Yg"

v
’

Iz

- 1"¢ AB.'S
1/209

\ (8

S.

5-10%" (D
-

L/
v

#5 @ 1'-0" 0.C:
1" CHAMFER (EACH WAY.)
(TYP. 4 SIDES)

-3" CLR

1,_01%6”

_@l0: SUB EL =

1'-6"

21_0"

[ ]

SEE DWG. WRC-C-200

el T o (EACH WAY) - ooMpacTED X i T
) w5 T ENGINEERED ot e R

FOUNDATION

N%} 2BK — 230 kV CIRCUIT BREAKER

SCALE (FT)

7’_0" ,

63/4 ”

5'-10%" (D

(4
S.

- 179 AB.S
. 1/209

O ~—

6’—0”

1" CHAMFER

#5 @ 1'-0" 0C.
(EACH WAY.) \ S OlR

| 3

(TYP. 4 SDES) \, ¢ $ S @l0. SLAB EL =
| s — 5 I SEE DWG. WRC—-C-200
% 1 [.
J 6
- [ ] [ ] [ ] [ ] [ ] [ ]
N E—

/[ L6 @ 1'=0" 0.0 T e A
R -._{]," .

" (EACH WAY.) . S PR A
e T ENGNERRED AL A

COMPACTED

P

N%} BBK ___

69kV CIRCUIT BREAKER FOUNDATION

SCALE (FT)

SHEET NOTES:

1. SEE SHEET WRC-C-204 FOR GENERAL CONCRETE,
FOUNDATION, AND EXCAVATION/BACKFILL NOTES.

KEY NOTES:

(D COORDINATE ANCHOR BOLT SIZE AND LOCATIONS

W/ EQUIPMENT DRAWINGS AND ENGINEER OF
RECORD.

(2) AT EXCAVATION DEPTH, WE RECOMMEND THE
EXPOSED SUBGRADE BE SCARIFIED TO A DEPTH
OF AT LEAST 8-INCHES, THE MOISTURE
CONTENT OF THE SCARIFIED SOILS ADJUSTED TO
+3% OF THE OPTIMUM MOISTURE CONTENT AND
THE SCARIFIED SOILS COMPACTED TO AT LEAST
92% OF MAXIMUM MODIFIED PROCTOR DRY
DENSITY (ASTM D 1557).

BLACK HILLS ENERGY

06-20

KLV

PDK

CONFORMING TO CONSTRUCTION RECORDS

01-19

WK

NRM/JWN

FOR CONSTRUCTION

WEST RAPID CITY SUBSTATION
FOUNDATION DETAILS

SLABS

R L0

DATE

DRAWN
BY

NO.

APPROVED
BY

REVISION DESCRIPTION

DATE

XX-19

APPRUVED
BY NRM

DATE

XX-19

~" WRC-C-207

R
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S I Engl 06-20 KLV 1 PDK | CONFORMING TO CONSTRUCTION RECORDS
g tructural Englineers 01-19 WK 0 |NRM/JUWN | FOR CONSTRUCTION TRV L0 — ~ Tove no

1587 J0th Avenue Seuth —  Moorhead, | BY DATE  XX-19 | %
218.227.0022 www. SR dB&SERE. com 1 Sg‘%’?% DATE | DRAWN | NO. | APPROVED REVISION DESCRIPTION APPRTVED  \RM patE  XX-19 |' W RC - C - 2 O 9 1 \

HEAVY HEX
NUT
HEAVY DUTY -
WASHER \J 'ﬁol TOP OF
PIER
=3
A
'~
TACK 1/4V >
.l |
—ﬁ
HEAVY HEX
NUT (TYP.)

/1N 1" DIA. CIRCUIT BREAKER A.B.

209/ (F1154 — GRADE 55-S1)(40 REQUIRED) @

HEAVY DUTY
WASHERS

TACK S8y

HEAVY
fHEX NUTS

=
[Ie]

TOP OF

1 PIER

2!_9"

- 1/2"

—
HEAVY HEX
NUT (TYP.)

/2N 1" DIA. AB.

@ (F1154 — GRADE 55-S1)(468 REQUIRED) O

HEAVY DUTY
WASHERS

TACK

(3N 1-1/2" DIA. AB.

¥/~

HEAVY
/ HEX NUTS
i

TOP_OF

7

PIER

HEAVY HEX
NUT (TYP.)

%L 1/2"

@ (F1154 — GRADE 55-S1) (88 REQUIRED)

@

EAVY

HEX NUTS
HEAVY DUTY Y (]
WASHERS Zl1op oF
PIER
.
A
un
TACK - N
HEAVY HEX
NUT (TYP.)
”
/4N 2" DIA. AB.

209/ (F1154 — GRADE 55-S1) (48 REQUIRED) @

SHEET NOTES:

1. TEMPLATES SHALL BE SECURELY FASTENED TO ANCHOR BOLTS.
BOTTOM TEMPLATES SHALL BE SECURELY FASTENED TO BOTTOM
NUT WITH EITHER WIRE TIES OR TACK WELDED.

BOTTOM TEMPLATES FOR REBAR SHALL BE TACK WELDED TO
REBAR ANCHOR BOLT.

KEY_NOTES:.

(D) SHIP ANCHOR BOLTS UNASSEMBLED

(2)SHIP ANCHOR BOLT CAGES PRE-ASSEMBLED
W/ TOP & BOTTOM STEEL TEMPLATES

BLACK HILLS ENERGY

ANCHOR BOLT DETAILS

WEST RAPID CITY SUBSTATION

Page 8
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ENGINEERING

m a ROCK RAPIDS, IOWA

(712) 472-2531

% X X X X X X X X X - X XX X X X X X X X X X——*——H—¢ CABLE TRENCH DRIVE SECTION
B N 2 RTE 3 =] (HS20 RATED) WITH FIBRELITE LIDS
—
0 7 — CABLE TRENCH PEDESTRIAN SECTION
< sk WITH CONCRETE LIDS
0 A OPERATOR PLATFORM
K
il —%——%—  CHAINLINK FENCE
) /) . |
SCHEDULE 40 PVC CONDUIT — SEE DWG
sk (TYP) O&O WRC—C—242 FOR CONDUIT LIST
< 0 — — — — — 4" PERFORATED HDPE DRAIN
3K O < 3 O
O R sk ® 120/240 VAC OUTLET
x* c78 O O O
&\< o SAFETY BOLLARD FOR TRENCH — SEE
sk DETAIL C10/246
sk MM © ——C02 © C73~_
/ c1\ DETAIL
~25' O ® sk #
- : O \245/ DWG #
3K
_____ B A SN e [ a  Eas S 25'
R o) - , O PAD—MOUNT I CONDUIT MARKER—SEE DETAIL C12/247
NOTE 8 3k o | STATION
O @ O [cos [O O 83l o © co4 O O O J POWER
NOTE 11
il /C13\ I8t vl 5 k22 / C1\ R
247 @ > ' \245/ B c23 SIA
4’|,_ o~ i C84 (V) o SN X
1 @ 20W X 120 ! @: 3@3 © Wm NOTES:
* ”
O TRENCH | O ( 1. ALL CONDUIT SHALL BE BURIED A MINIMUM OF 36" BELOW SUBGRADE, AS
3k o[ c52 53 INDICATED ON THE CONDUIT DETAILS, UNLESS INDICATED OTHERWISE ON
45 OF ' } THIS PLAN DRAWING.
), ” . I Q’
sk 20W X 12°D C43 2.  CONDUIT ROUTING IS APPROXIMATE. IF DEVIATIONS ARE REQUIRED
TRENCH ) APPROVAL MUST BE OBTAINED FROM THE OWNER AND ACCURATE AS—BUILT
/c2\ | LOCATION SHALL BE PROVIDED TO THE OWNER.
3K
\245/ ) 3. PULL WIRE SHALL BE INSTALLED IN ALL CONDUITS.
300 OF— "
3K 20"W X 167D | 4. ALL CONDUIT WILL BE STUBBED AND CAPPED AT LEAST 6” ABOVE GROUND
TRENCH x LINE. CONTRACTOR SHALL EXTEND CONDUIT TO EQUIPMENT AS NOTED ON
| DETAIL DRAWINGS.
3K
x 5. TOP OF CABLE TRENCH SHOULD BE APPROXIMATELY 3" ABOVE TOP OF
ROCK SURFACING. SLOPE CABLE TRENCH WITH GRADE AS NEEDED.
30° OF 30°W X 247D 6. USE CABLE CLIPS FROM CABLE TRENCH SUPPLIER FOR ROUTING 4/0
L TRENCH WITH ONLY X GROUND WIRE IN CABLE TRENCH.
& 7. WRAP RGS CONDUIT AT ALL SUBGRADE TO ABOVE GRADE CONDUIT
1 TRANSITIONS WITH ANTI-CORROSION TAPE.
S S 200 _
~ BASITINE 30"W X 24"D X 8. DRAIN PIPE ELEVATION SHALL ALLOW DRAINAGE TO THE DITCHES WEST
TRENCH (PLAN WEST) OF THE SUBSTATION FENCE. EXTEND TO DITCH AS NEEDED
K 30" OF AND INSTALL A PREFABRICATED CMP FLARED END OUTLET WITH RODENT
20" X 12D % GUARD. CONNECT OUTLET TO DRAIN PIPE WITH WATER TIGHT PCC
TRENCH CONNECTION. INSTALL A PROTECTIVE FENCE POST AT THE OUTLET
K \55' oF . Cdd LOCATION TO PREVENT TRAFFIC FROM DRIVING ON THE OUTLET.
x
- 20°W X 12°D | 0@ 9. CONDUIT FOR STATION POWER WILL BE ROUTED DIRECTLY TO BUILDING TO
e TRENCH \ KEEP ISOLATED FROM CONTROL CABLES. BURY THESE CONDUITS A
— _ % MINIMUM OF 48" BELOW GRADE AND USE RGS RISER ELBOWS FOR THESE
S /C7\ , CONDUITS.
a : 246/ (e
~25’ q
- o E ° 14 o S = 2 10.  INSTALL CONDUIT (AND GROUND GRID) BELOW TRANSFORMER OIL
sk F —c0s — | L | - | - | - y C74~_ RS CONTAINMENT WALL PRIOR TO INSTALLATION OF WALL.
F\NOTE 8 Y R B 1 5 O I N P Y Nteced | © \* ~2 / C11\ X 11.  CONDUIT C20 CAN ALSO BE USED FOR TEMPORARY CONSTRUCTION
Sk 59 / C1\ 10 \246/ POWER FROM BHE DISTRIBUTION. CONTRACTOR TO COORDINATE AND
C58- C37 | 245/ 246 REVIEW INSTALLATION AS NEEDED. CUTOVER OF TEMPORARY CONSTRUCTION
X STATION POWER SHALL OCCUR UPON ARRIVAL OF CONTROL ENCLOSURE
C08— cog—1 | (TYpP.) (TYP.) ON SITE.
’( O ol Ofcsy O L O O
g z c29] gc 2 ) PLAN
! NS I I
A} NORTH
/o e |
" ol '
I~ x
TYP. -
3k ( ) /C76 C68
c101-"] P (TvP.) _ €75 %
3&10 o 3%
3K
KKK ¥——*——¥—% '& K h NN x\A/x— @
I
3" PVC 10’ SOUTH OF FENCE
CONTINUED WITH A 3" BORE TO
BEN FRENCH 69 kV BUILDING
SEE WRC—C—240A
0 20’ 40/
SCALE IN FEET
06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS
01-19 kv | o PDK | FOR CONSTRUCTION TRV KLV pate  10-18 DG NO. WRC_C_Z 40 &
DATE | DRAWN | N[, | APPROVED REVISION DESCRIPTION APPROVED ppic  pare 10-18 1

LEGEND:

O o

FOUNDATIONS
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PLANT
NORTH
TRUE
NORTH
RUN 8
850" )
3 @ 10-0"=30-0" e 5-0" 5 @ 10-0"=50"-0"
2!_6u e 2'_61-
i I Il 2 ==d] =} - : J— ] - t }i ! ) 1l o i If I 1 = ) )|
S o 2 i e 2f;;; ------ ;TI;F?t@IQENTERUNE;? ng'_. - .j e :_ e s %“;. .;iﬁ1 5 i;i m; ;.-'; ;;522€W3ENTERU@E. I :
L T : | S . o ] | THMZO ] S | , LT T ; ' : T Lo e
f | fi 1t i i = ) S IR il fi i - # f f \ b fi % P — e, “"“"“““‘;-I“;*—
o600 Ly /
NG BM2012-120 (rve) | RLIY 8 £os F
j 1-BMS2012T20-060 8-BM2012-120 WM2615-03
2-WM2615-03 {TYP) A 1-TLM20 34-LP20-30
) : 4: 2‘CG"09 36‘605
-:s;E <:=5 I
BILL. OF MATERIAL
" Quantity Part Number Description Weight(lbs.J
3 BHF2016-120 HS20 BASE FIBRELITE 3747 |
? 29 BM2012-120 MULTI-DUTY BASE 1099
8 1 BM2015-060 MULTI-DUTY BASE 763
L;' 1 BM2015-120 MULTI-DUTY BASE 1251
T 2 BM3024-120 MULTI-DUTY BASE 2102
1 RUN 7 2 BMS2012T20-060 BASE-T 693
) / 4-BM2012-120 3 BMS3024-D01 MULTI-DUTY BASE-SOLID 2020
g 18 eha0-0 l 4 CG-09 CORNER GUARD @ in 5
T 1 DRILL BIT 1/4" MASONRY DRILL BIT 0
| 100 DRIVE NAIL ANCHOR 1/4" x 1" DRIVE NAIL ANCHOR 0
11N | 8 EB 3/4 EYEBOLT 3/4" x 3" 1
N i 5 EG26-12 EDGE GUARD 3
_ 3 . 2 FL7 FIBRELITE LIFTING TOOL 5
z| & 12 GCa — CABLE CLIPHS20 0
T| © 150 GCS CABLE CLIP-ONE PIECE 0
® 6 LHF 26-60 FIBRELITE LID-H20 68
E 131 1P20-30 PEDESTRIAN LID 65
. 22 LP30-30 PEDESTRIANLID 95
2 LT LiD LIFTING TOOL 2
| 2 TLM20 LINTEL 8
1 WH0628-06 END WALL-HS20 88
1 WH3304-06 END WALL-HS20 69
| 2 WMO0518-03 END WALL 23
i 4 WM2615-03 END WALL 102
L 1 WM3608-03 END WALL 84
i S e Tr—
NOTE:
f = THE QUANTITIES IN THE BOM INCLUDE
[ 1 THE FOLLOWING EXTRA PARTS.
ol s EXTRA PARTS:
Y 5-LP20-30
i A 2-LP30-30
(Cj MATCHLINE
SEE 18-0526-1
IRE: /\| s/9r19 | CGB |PER CUSTOMER REQUEST
. DATE BY REVISION
1419 ALEXANDRIA PIKE
w" EE&EE ,. FORT THOMAS, KY 41075
INSTALLATION PRECASY TRENCH SOLUVIONS 859-781-0831
SCALE: 3/8" = 1'-0" DRAWN BY: CGB | aPPROVED BY:KMB
. [paTe: APRIL 30,2019 | ARCH D-SIZE DRAWING PLOT 1:1
BLACK HILLS ENERGY
WEST RAPID CITY
OUT DRAWING NUMBER
e CABLE TRENCH LAY 19-0525-3
m 2 ROCK RAPIDS, IOWA 06-20 KLV 0 PDK | CONFORMING 7O CONSTRIC TIN R EQR B TN —REV et 06-20 WG ND. f&
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BELOW—-GRADE CONDUIT LIST

BELOW—-GRADE CONDUIT LIST

CONDUIT # SIZE T0 FROM

CO1 4" CB 23461 CABLE TRENCH
Co2 4" CB 23464 CABLE TRENCH
C0o3 4" CB 23467 CABLE TRENCH
Co4 4" CB 23470 CABLE TRENCH
C0o5 4" CB 6WRO1 CABLE TRENCH
Co6 4" CB 6WR04 CABLE TRENCH
Co7 4" CB 6WRO7 CABLE TRENCH
Cco8 4" CB 6WR10 CABLE TRENCH
C09 4" CB 6WR13 CABLE TRENCH
C10 4” CB 6WR16 CABLE TRENCH
C11 4”

C12 4"

C13 4"

C14 4" XFMR T1 CABLE TRENCH
C15 4" XFMR T1 CABLE TRENCH
C16 4"

Cc17 4"

Cc18 4"

C19 4" PPT CTRL ENCL
C20 4" CTRL ENCL OUTSIDE FENCE
C21 2" LNG CVT CABLE TRENCH
C22 2" SRC CVT CABLE TRENCH
C23 2" BUS T1 CVT CABLE TRENCH
C24 2" FUTURE BUS T2 CVT CABLE TRENCH
C25 2" BUS 1 PT CABLE TRENCH
C26 2" BUS 2 PT CABLE TRENCH
C27 2" LNG3 PT CABLE TRENCH
Cc28 2" CT4 PT CABLE TRENCH
C29 2" BF1 PT CABLE TRENCH
C30 2" BF2 PT CABLE TRENCH
C31 2"

C32 2"

C33 2" LNG OPGW CABLE TRENCH
C34 2" SRC OPGW CABLE TRENCH
C35 2" LNG3 OPGW CABLE TRENCH
C36 2" CT4 OPGW CABLE TRENCH
C37 2" BF1 OPGW CABLE TRENCH
C38 2" BF2 OPGW CABLE TRENCH
C39 2"

C40 2" RECPT 1 CABLE TRENCH
C41 2" RECPT 2 CABLE TRENCH
C42 2" SW 23474 CABLE TRENCH
C43 2" SW 23475 CABLE TRENCH
C44 2" SW 6WR18 CABLE TRENCH
C45 2" SW 6WR19 CABLE TRENCH
C46 2" SW 6WR20 CABLE TRENCH
C47 2" SW 6WR21 CABLE TRENCH
C48 2" YL J—BOX 1 (YL1) CABLE TRENCH
C49 2" YL J-BOX 2 (YL2) CABLE TRENCH
C50 2" YL J-BOX 3 (YL3) CABLE TRENCH

ENGINEERING

m z ROCK RAPIDS, IOWA

(712) 472-2531

CONDUIT # SIZE TO FROM
C51 2" YL J-BOX 4 (YL4) CABLE TRENCH
c52 2" YL J-BOX 5 (YL5) CABLE TRENCH
C53 2" YL J-BOX 6 (YL6) CABLE TRENCH
C54 2" YL J—BOX 7 (YL7) CABLE TRENCH
C55 2" YL J-BOX 8 (YL8) CABLE TRENCH
C56 2" YL J-BOX 9 (YL9) CABLE TRENCH
Cc57 2" YL J—BOX 10 (YL10) CABLE TRENCH
Cc58 2" YL J-BOX 11 (YL11) CABLE TRENCH
c59 2" YL J-BOX 12 (YL12) CABLE TRENCH
C60 2" YL J-BOX 13 (YL13) CABLE TRENCH
C61 2" YL J-BOX 14 (YL14) CABLE TRENCH
C62 2" YL J-BOX 15 (YL15) CABLE TRENCH
C63 2" YL J—BOX 16 (YL16) CABLE TRENCH
C64 2" FUT. YL TO SM1 CABLE TRENCH
C65 2" SPARE TO LAF CABLE TRENCH
C66 2" SPARE TO LAF CABLE TRENCH
C67 2" SPARE TO LAF CABLE TRENCH
C68 2" SPARE TO LAF CABLE TRENCH
C69 2" SPARE TO LAF CABLE TRENCH
C70 2" SPARE TO LAF CABLE TRENCH
c71 2" FUT. SECURITY (FENCE) CABLE TRENCH
c72 2" FUT. SECURITY (FENCE) CABLE TRENCH
C73 2" FUT. SECURITY (FENCE) CABLE TRENCH
C74 2" FUT. SECURITY (FENCE) CABLE TRENCH
c75 2" FUT. SECURITY (FENCE) CABLE TRENCH
C76 2" FUT. SECURITY (FENCE) CABLE TRENCH
C77 2" FUT. SECURITY (FENCE) CABLE TRENCH
c78 2" FUT. SECURITY (FENCE) CABLE TRENCH
c79 2"
C80 2"
c81 1-1/2" LNG A@ CVT LNG B@ CVT
c82 1-1/2" LNG C@ CVT LNG B@ CVT
c83 1-1/2" SRC A@ CVT SRC B@ CVT
C84 1-1/2" SRC C@ CVT SRC B@ CVT
C85 1-1/2" LNG3 A@ PT LNG3 B@ PT
C86 1-1/2" LNG3 C@ PT LNG3 B@ PT
c87 1-1/2" CT4 AZ PT CT4 B@ PT
c88 1-1/2" CT4 C@ PT CT4 B@ PT
c89 1-1/2" BF1 AZ PT BF1 B@ PT
C90 1-1/2" BF1 C@ PT BF1 B@ PT
c91 1-1/2" BF2 AZ PT BF2 B@ PT
c92 1-1/2" BF2 C@ PT BF2 B@ PT
c93 1-1/2" SW B6WR22 CABLE TRENCH
C94 1-1/2"
c95 1-1/2"
C96 1-1/2"
c97 1-1/2"
c98 1-1/2"
c99 1-1/2"
C100 1-1/2"
c101 3" BEN FRENCH 69 kV BUILDING CABLE TRENCH

BLACK HILLS ENERGY =£59%

WEST RAPID CITY SUBSTATION
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'E'SNLEEEDAV%E%DE 44/0 BARE CU LOCATE PEA ROCK ON APPROPRIATE
— GROUND WIRE SIDE FOR YARD DRAINAGE ONE PIECE TRENCH TRENCH LID
6" CRUSHED IN CABLE CLIP WITH OPEN BOTTOM —
ROCK SURFACE wooin—
2" MIN: \ \ \
ADD CONDUIT CAP FOR _ \ LOCATE PEA ROCK ON
UNUSED CONDUITS AND DUCT el A \_4 0 U ——= ANGLE CONDUIT ELBOW INCREASE ROCK SURFACING AS APPROPRIATE SIDE
SEAL FOR USED CONDUITS R AT z / : TOWARD CONTROL ENCLOSURE NEEDED TO PROVIDE SMOOTH DRIVE FOR YARD DRAINAGE
SN ) TO EASE CABLE ENTRY PATH OVER TRENCH. INSTALL ONLY
N ] END BELL ADD CONDUIT CAP FOR | cRUSHED ROCK BASE (SMALLER ROCK) 2" MIN—] [~
B UNUSED CONDUITS AND | AROUND DRIVABLE TRENCH SECTIONS, ' HS20 RATED
A CABLE DUCT SEAL FOR USED | AS |T COMPACTS MUCH BETTER. #4/0 BARE CU TRENCH WITH
COMPACTED OR G725 CONDUITS GROUND WIRE
NN2Q¢ N CABLE CLIP / FIBRELITE LIDS.
UNDISTURBED RS \ | | W — ~1 )
FILL ———— W | | Qs 00 0 SN T 7 R A ey el
C R C ~__ £2 WA % éT?f' T ‘ y??%ﬁ“% =
= > 3 O 4/0 cu. f T f BT
— = LY — 1= ===
£ 4/0 CuU. o N N :E%E%E%E%
CONDUIT - L+ " "« IIE - COMPACTED OR
ELBOW - — : — =P UNDISTURBED
( 4” HDPE PERFORATED DRAIN SEE DETAIL C1 FOR FILL
TYPICAL TRENCH " .
e CONDUIT \ \ BASE DETAILS — 3/8"-1/2
) TO YARD & PEA ROCK
( EQUIPMENT &
3/8"—1/2" X END VIEW
PEA ROCK PERFORATED
DRAIN PIPE
END VIEW DETAIL C1. SECTION A—A DETAIL C2
CABLE TRENCH WITH CABLE TRENCH
DRAIN PIPE DETAIL ROAD CROSSING DETAIL
CTRL ENCL
EXTEND CONDUIT UP WALL\ —oa)
THROUGH CTRL ENCL /M _
FLOOR AS NEEDED IF 2°X3" WALL ANGLE
APPLICABLE CABLE
TRENCH LID
CTRL ENCL | i 6” CRUSHED ROCK
™ / FOUNDATION 6" ELBOW L e\ 56 | / SURFACE
THROUGH FDN o e L L o
QEEHCVVA\LNL@H 2"X3" WALL ANGLE WALL AND SLAB . . END BELLC [ Jid ol | E \/\
X // ‘// \// //; = "
“maaa0ld 000 % a0 0 0o . TET PR © 2 Zil
NI LT T INC T T T " . " ,
T = — = - = = - T = 1 = - | ” COMPACTED OR .._3 4" L 3 X 2 X 1/4 X 30
% 4 \/1 % 4 vac ELBOW — UNDISTURBED FILL / W/ 7/8" ¢ HOLES AS
§—%x NEEDED FOR ANCHORING
< 4c/uo < < /0 RENGH 204 s~— TRENCH WITH CTRL ENCL
' T u ONE WALL FDN WALL —— c====
: BASE (TYP.) FOUNDATION T .
3/8"—1/2" PEA ROCK — , PROVIDE (2) 9/16" ¢ HOLES
SEE DETAIL C1 FOR ; 6 u FOR GROUNDING STEEL PER
DEPTH AND DRAIN PIPE DETAIL G17/267
A CABLE (TYP.) SECTION A—A IF REQUIRED
TRENCH PEA ROCK BASE (13) HILTI HIT EPOXY ANCHORS W/
WITH ONE (OPEN TRENCH BOTTOM NOTES 3/4” ¢ HAS STAINLESS STEEL RODS
WALL SHOWN W/O TRENCH LID) 1. CUT PVC ELBOWS AS NEEDED AND INSTALL END BELL. SEE FOUNDATION DETAILS FOR EXACT \/\ OR EQUAL — CONTRACTOR SUPPLIED.
LOCATION OF CONDUITS. INSTALL APPROXIMATELY 3’ ON CENTER
DETAIL C3 DETAIL C3A
CONTROL ENCLOSURE TRENCH LID SUPPORT ANGLE
CONDUIT INTERFACE DETAIL
5
Ser @\_ _ | TRANSFORMER TANK
; DETAIL C4A
11/2" STRUCT CVT SHOWN TRANSFORMER
LT FLEX WITHOUT
AV S /e oo “h DOOR /CONTROL CABINET
AS REQ D —4 N CONDUIT /////
CLAMP 4” GRC (CONDUIT ENTER
» ) AS REQ'D , BOTTOM PER MFG. DWGS)
1 1/2" GRC
" ' . STEEL LB CONDUIT BODY
2 1/2" GRC—{ / coumeG\ T™~—1 1/2" GRC
2 GRC TO PVC m GRADE
g GRADE COUPLING
c T i | SAR FOR GROUND WIRE ' oRC 1O Ve
O : : M= /C18\  A—
e I : (TYP-) CONNECTING Iy / Al ==y
2 GROUND I
3 S —_—— —— : WIRES U=
0 1 1/2” PVC - X — —
& \ N—1 1/2" PvC / S 47/
2 2 PVC 10 NOTE: @ @ 4" PVC
S CABLE TRENCH 1. MEYERS HUB WITH GROUNDING BUSHING GROUND LUG 'F'}',I[\']:?[OR
2 REQUIRED FOR ALL TOP AND SIDE CONDUIT 013%67
€ ENTRIES INTO BOXES/ENCLOSURES.
8
8 DETAIL C4 (6 REQ’D) DETAIL C4A DETAIL C5 (2 REQ’D)
ST o/ -8 i T I PLACK FILLS BEECY
Al WEST RAPID CITY SUBSTATION
x ! 06-20 KLV 2 PDK | CONFORMING TO CONSTRUCTION RECORDS CONDUIT AND TRENCH DETAlLS
10-19 KLV 1 PDK REVISED DETAIL C3A
I;?ZCIEI%A;S%)IS’ IOWA 01-19 KLV 0 PDK | FOR CONSTRUCTION AN KLV e 10-18 DG ND. p
ENGINEERING (712) 472- DATE | DRAWN | N, | APPRavED REVISION DESCRIPTION RPPSIVED i pare 10-18 WRC-C-245 fZ\
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NOTE:
1. MEYERS HUB WITH GROUNDING
BUSHING REQUIRED FOR ALL TOP AND —N\ —
NOTE: SIDE CONDUIT ENTRIES INTO
1. MEYERS HUB WITH GROUNDING BOXES/ENCLOSURES. "//|__— CONTROL
BUSHING REQUIRED FOR ALL TOP AND / ENCLOSURE
SIDE CONDUIT ENTRIES INTO " WALL
BOXES/ENCLOSURES. ?
/|
/|10
?MTS
STRUCT PPT Y
EXTERIOR ?
) ) WIREWAY —~__
3" GRC —~_ | _— 3" GRC
YARD EQUIPMENT 3
| conteol capner (12023 \g\
3—1/2" GRC
] / N NOTE 1
4” GRC (CONDUIT ENTER %
/‘/ BOTTOM PER MFG. DWGS) 3-1/2" GRC COUPLING "z ”
COUPLING 4" PVC TO / GRC TO PVC— 1 )
GRADE _—  GRC T0,PVC CONTROL L
== EEEE =NCLOSURE A GRADE 48" &—— CONTROL ENCLOSURE
[ Ll i, FOUNDATION
ws TR € 48 i c18
R LR IR TO STATION POWER -
arN DISCONNECTS IN YARD
47/ 4” PVC COUPLING / 247/ 2 Ve 3—1/2" GRC ELBOW
GRC TO PVC )
3—1/2" GRC ELBOW NOTES
1. ENTRANCE THROUGH CONTROL ENCLOSURE
, , WALL, EXTERIOR WIREWAY, AND RACEWAY DETAIL C8 (2 REQ’D)
DETAIL C6 (9 REQ’D) DETAIL C7 (1 REQ’D) INSIDE CONTROL ENCLOSURE FROM WALL CONTROL ENCLOSURE
CONDUIT TO 69 KV POWER PT SECONDARY ENTRANCE TO TRANSFER SWITCH WILL BE STATION POWER ENTRANCE
INSTALLED BY CONTROL ENCLOSURE ATI A
DISCONNECT CONDUIT DETAIL c
CABINET (BKR) DETAIL MANUFACTURER. CABLE INSTALLATION TO
TRANSFER SWITCH WILL BE INSTALLED BY
CONTRACTOR.
SHOWN WITHOUT o
CABLE TO YL — P | /@ DOOR 2-0 "
(11 {’\] 1LT1F/|_ZE><
XD::)XD:D ,
iy U (AS REQ'D) CONDUIT
@\ =i ///_@ . Il ——/CLAMP ,
INTERIOR _lzloluizloH* 6—POLE ~ : Tl\ i AS REQD
PANEL AL TERMINAL BLOCK A\ UL = 4” PVC CONDUIT FILLED WITH
N 1A L CONCRETE, 1—#4, 4'—3" LONG N
Ll | ) STRUCTURES WITH 5 | | REINFORCING ROD, AND
@ PRI 2 LIGHTS ONLY | | | COVERED WITH OSHA YELLOW 1 1/2” GRC —]
M5A— | o || POLYETHYLENE SLEEVE.
YL CABLES AS NEEDED
\_‘7 ' CONDUIT CLAMPS \1” LIQUID=TIGHT TO TOP || INSTALLED AFTER CABLE
fun ) AS REQUIRED — ENTRY ON LIGHT BRACKET IRl TRENCH INSTALLATION.
SEE DETAIL C9A NOTE 3 1all G\ |[l—1 1727 cre
c19/267 YL J—BOX DETAILS 1t
" GRe - FINAL GRADE N _
. — T CABLE —
. DETAIL C9A | TRENCH . |- ﬁg“ElL =
17 GRC ~] | SEE /@ o L AE =
DETAIL C9A e N
. — |\-8" DIA. HOLE BACKFILLED | o
1 1 | | WTH CONCRETE 1 1/2" PVC NOTE:
H | - \ 2" BVC TO 1. MEYERS HUB WITH GROUNDING
1-1/2" GRC L la BUSHING REQUIRED FOR ALL TOP AND
OR / S : CABLE TRENCH SIDE CONDUIT ENTRIES INTO
2" GRC —_ T COUPLING GRC , BOXES,/ENCLOSURES.
NOTE 2 T TO PVC COUPTING GRC DETAIL _C10 (37 REQ’D) DETAIL C11 (3 REQ’D)
. COUPLING GRC _ SAFETY BOLLARD DETAIL 18 CVT/PT/PPT (METER WDG.)
= | CONDUIT DETAIL
g E— s |-
2 T =S | Z
3 B 5|3
2 \47/ - =7
U ”
o 2" PVC
2
2 2" PVC DETAIL C9 (16 REQ’D)
§ YARD LIGHT CONDUIT DETAIL
€ NOTES
A 1. MEYERS HUB WITH GROUNDING BUSHING REQUIRED ON ALL TOP AND SIDE CONDUIT
g ENTRIES INTO BOXES/ENCLOSURES.
8 2 [ ——
3 2. 2" GRC IS NEEDED AT YL J—BOX LOCATIONS WITH ONLY ONE CONDUIT RISER TO BLACK HILLS ENERGY
& ACCOMMODATE TWO OR THREE LIGHTING CABLES. WEST RAPID CITY SUBSTATION
3. LOOP LIQUID—TIGHT CONDUIT UP TO TOP ENTRY ON LIGHT BRACKET TO ACT AS A
WEATHERHEAD PREVENTING WATER FROM RUNNING INTO JUNCTION BOX BELOW. -2 | kv | 2 | o [cowmrenG To consTRucTION Recmros CONDUIT AND TRENCH DETAILS
FIELD—DRILL 1/4” HOLE IN BOTTOM OF LIGHT BRACKET TO ALLOW WATER TO ESCAPE. 019 | kv | t | Pk |Revisen oeTAL c9
ROCK RAPIDS, IOWA DO NOT LEAVE CONDUIT ENTRIES OPEN, AS THESE COULD INTRODUCE AN AREA FOR - |
712) 4722531 BIRDS' NESTS 01-19 KLV 0 PDK | FOR CONSTRUCTION LY e 10-18 VG N, p
ENGINEERING (712)472- : DATE | Rewn | N[, [APPRaveD REVISION DESCRIPTION (PPRIVED Dr tate 10-18 WRC_C—246 fZ\
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CONDUIT MARKER—INSTALL

APPROXIMATELY 1" ABOVE @

CRUSHED ROCK —\ FINAL GRADE
DK@K@@D@@@@@@@@W qga&&a&% q%gqéqé
%ﬂmmmmmmmmmmmmf C%\mé%éﬂmmmo DO%WMMO

ROCK SURFACING
1 | /4 (P
- & ? & dka ) _ \4>
N A A AN ANV
//\\//\\\\///\\\///\\\////\\\//{/ 2" /Mnx/l.\
SN COMPACTED OR

COVER

e e T e =] CRUSHED ROCK

UNDISTURBED FILL

INSTALL TO TOP OF COLUMN FOR p P
FINAL USE BY OTHERS LATER . ~—~ /— OPGW FIBER FURNISHED AND

INSTALLED BY OTHERS

MOUNTING PROVISIONS (UNISTRUT OR |

EQUAL) FURNISHED AND INSTALLED AS
NEEDED FOR SPLICE CASE MOUNTING

O— v
N

(4 PLACES)

FIBER CABLE FROM CONTROL ENCLOSURE.
COIL 50’ FOR TERMINATION BY OWNER, ——

1-1/2" GRC ——

| 1-1/2" TO 1/2” GRC

3'—0" THREADED REDUCER

M12

M13

¥ CONDUIT CLAMP

T ISl S —
| i T iy
CONDUIT FOR FUTURE USE— | . gi= < 0|2 COUPLING GRC TO PVC
\ —— - 4" PERFORATED =
CAPPED BELOW GRADE—\ |j géf—lgo/g}(/ 1'=0"|  SUBDRAN
1” ORANGE CORROGATED 2" pvc-
INNERDUCT ROUTED INSIDE
’ CABLE TRENCH, CONDUIT, ’
DETAIL C12 (9 REQ'D) DETAIL C13 AND CONTROL ENCLOSURE DETAIL C14 (6 REQ’D)
CONDUIT MARKER DETAIL CABLE TRENCH SUBDRAIN OPGW SPLICE CASE
CONDUIT DETAIL
AUX. SWITCH A
AT 230 kV _YARD AT 69 kV YARD
<
___________ COVER ALL GRC CONDUIT AND GRC
NOTE 1 J — ACCESSORIES BELOW GRADE AND AREA
1/2” RC—0 A V{1 ] EXTENDING UP TO 2” MINIMUM ABOVE
COUPLING FINAL GRADE WITH ANTI—CORROSION TAPE
rEOTENG / GRC —~| FURNISHED BY CONTRACTOR
- — CONDUIT CLAMP
e il NOTE 1 - FINAL GRADE
ol 2 | ey 2" MIN
"= | e
COUPLING ™~——1 1/2" GRC @Q%Q%Q%(% 70000000
1 PVC TO GRC COUPLING SUBGRADE
» pye N GRC TO PVC PVC
AE | L
NOTE: M= | (
1. MEYERS HUB WITH GROUNDING BUSHING »
REQUIRED FOR ALL TOP AND SIDE CONDUIT —
ENTRIES INTO BOXES/ENCLOSURES. \2” PVC 'E%LEJRE CONDUIT CLAMP IS TIGHT
, 'TO PREVENT DIFFERENTIAL
DETAIL C15 (2 REQ’D DETAIL C16 (6 REQ’D) r\SA%/EELMESI\IOT TiEA\TTWE\E’;l< cgvryl?gg AND DETAIL C17
YARD R—(—Q—)ECEPTACLE CONDUIT DETAIL GOAB AUXILIARY SWITCH  STEEL SO THAT AUX. SWITCH ANTI-CORROSION TAPE
CONDUIT DETAIL
NOTES:,
1."CONDUIT RISERS AT ALL FOUNDATIONS
SHALL BE ANCHORED TO THE FOUNDATIONS
USING UNISTRUT AND CLAMPS OR SIMILAR
A SYSTEM APPROVED BY OWNER.
UNISTRUT OR
- EQUAL ANCHORED /CONDU'T
5 TO FOUNDATION
§ \ L /FINAL GRADE
E b adhadhadadhadadh ol ol ol ool
2 ===
§ -V } :‘*:‘ ‘:2 = \—SUBGRADE
E T==r=T=T= =
a = = = = =]
S CRUSHED ROCK
g DETAIL C18
2 ANCHOR TO FDN
g BLACK HILLS ENERGY 5599
a WEST RAPID CITY SUBSTATION
x z CONDUIT AND TRENCH DETAILS
06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS
ROCK RAPIDS, IOWA 01-19 kv | o | ek |FoR consTRuCTION AN, e 10-18 Ve -
ENGINEERING (712) 472-2531 DATE | 8 | N, [#Preven REVISION DESCRIPTION FPEVED b pere 10-18 WRC-C-247 fﬁ\
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LEGEND:
13’ _}4'|& O O FOUNDATIONS
G1(-\ I~ — CABLE TRENCH DRIVE SECTION
) d N | =< (HS20 RATED) WITH FIBRELITE LIDS
N
s | CABLE TRENCH PEDESTRIAN SECTION
1 IS T AR o % o4 % & - & oy — WITH CONCRETE LIDS
—p oo B kR X H XX
= l LS R OPERATOR PLATFORM
161 2 G1
! & 5 P —%—%—  CHAINLINK FENCE
%
) ‘ 9 ————  4/0 COPPER CONCENTRIC STRAND
M X o1 12
(bl ' 13 ¥ ® o1 3/4"x20° COPPER CLAD GROUND ROD
% X X o | & AND DETAIL NUMBER (SPLICE (2) 10° RODS)
® e S hd ® &t G1 X | TEE GROUNDING CONNECTION DETAIL
1 * C@D "Cgl1>4 Q%ﬂi) G ) mG8 NUMBER G2 & C1/245
( -
o GBL . d @ "X"(CROSS) GROUNDING CONNECTION
b 4 &7 G12 G10 G12 G1l2 G10 G12 Gg:) ! DETAIL NUMBER G2, C1/245
o G1® T 4 — el ¥ FENCE/GATE GROUNDING CONNECTION
X _ L 19 P 9 . £ 19 e qQ O |GS AND DETAIL NUMBER (G5, G6, G7, OR GB8)
coh 01"'6-? . 69h X GROUNDING CONNECTION DETAIL NUMBER,
& Neid ® =5 G14 SEE DRAWINGS C—265 THRU C—268 FOR
X GT8
G13 DETAILS.
o O o0 i
P 3 . . . ™ oG 5“. . ™ |o ™ ™ G9 G1(:D
G9 2 St 9| %
Ll GY . WAL . ‘I Qe14 . 2 . .
N N4 - \J
& &5 b 1J T b 1d S| . Hes
o STL 63 o o |7 O NOTES:
N| s G12 G10 G12 e]]7) G10 G12 S C)) NOTES:
L [ X
L K& % 1. GROUND GRID TO BE A MINIMUM 1'—6" BELOW FINISHED GRADE.
S I P@ P@ 14 _ngq_ P@q I * 2.  GROUND CONDUCTOR WILL BE ROUTED INSIDE THE ENTIRE LENGTH OF
G9 G9
| . Gbl ) CABLE TRENCH (SEE DETAIL C1/245). GROUND CONDUCTORS ROUTED IN
o ® THE CABLE TRENCH SHALL BE CONNECTED TO THE MAIN GRID AT EACH
© . Q Cers 6 , X INTERSECTION POINT PER THIS DETAIL.
>x G143
G12 G12 C@l
| O C T
x L] - - "
® |
(;14 X MG8
[N . x
PC'J'J g c8 ‘ Gl ><(:|(|;1
| A -;Izo] ~
H-G17 o HVAC % PLAN
& 0:17 L] r —Gt1 NORTH RUE
+ G1 il GIC 6oL G1 G9 NORE
X
. . G18
® e i G15 G15 X
P easmne | __ 1 ______|___@ef_ __m® _ _ | _ |- i SR S N
Lo ]
[ ¢ G1~ b= orE ol
GIT¥ G20 317 I G8 @%
. o] | DHVAC G17 T X AG1
~ : < il ®
¥ G11 ne I G11 "%m
@ x
Ll (D Gwp Qe13 . | QEEQGH oD
S o - - - Y \J/
G1 E B3 cu@b e O Je14 e 1
~ . § | _oc14 g +— % ‘ , ,
: 0 - es ﬁ?? i A% ¢ 1 G‘E_m G N G E G9 0 22 Y
& G140 ° @ ‘010 SR G10 c10 St X LE IN FEET
{4 — A
| % G110 t—16110 510 G110 QG11{G140 . 2§ a1 24 G9 SCALE IN
[ . 1 1 1 1 1 1 1 I 1 1 1 1 1 1
[ ] [ ] [ ] [ ] .‘ [ ] ‘. [ ] [ ] .l [ ] [ ] [ ] [ ] ‘. 9 [ ] [ ] [ ] [ ] x-“
G13 G13 G13
G1(EDX b d .’-93 d *I.GB
i G1, G1
0 G11  Gl4 G11 G11 G14 G11 G11
] [ .
N GBAx op  Poiio t—0o O 1T ©° Otz S 1 oo ®
col e ?10, Gl1 G4 G11 ?0 L e1_1§ ‘?0 11} o X
g ot ] om S -
G - G1 ot 01(39 1
. ])} 3
"g X m@ n%@ G13
G 1 > 3
G11 | GT1
T St I ol
\ 4 - \V/ X
(o] -
X o 3 3% % 3% 34 3% % Z % % % % P % % % % % 3% % 2 % % % G6 RS ﬂ
C 1 o—a—1 1 o= d o= o—u—1 'XLVAVZ-.
- G1Y |65 G~ G8 G~ G8 G~ G8 G1~ G8 G7 G7 ]
N
| —
N\ Is
| G1CJ \')61
9’ 24’ 27’ 29’ 23’ 26’ 7| 20 26’ 28’ 28’ 33’ 10°
, I
3 ’
_/ ] 2901 ] \3_
m q 06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS
I;?zc)lfwlzu &21351?18’ IOWA o-19 | kv | o | Pk |F® CONSTRUCTION LAY, Py T —— "
ENGINEERING ( - DATE | Rawn [ N, | ArPRoveD REVISION DESCRIPTION [*PPRIVED oni pare 11-18 WRC-C—ZGO fcl\

Page 18



I

NOTES ON EXOTHERMIC CONNECTIONS:
1.ENSURE THAT THE APPROPRIATE SIZE WELD IS USED FOR EACH MOLD.

2.SUPPLY APPROPRIATE TOOLS AS NEEDED TO COMPLETE THE CONNECTIONS.

3.FOLLOW ALL MANUFACTURER’S INSTRUCTIONS FOR COMPLETING
EXOTHERMIC CONNECTIONS INCLUDING, BUT NOT LIMITED TO, THE
FOLLOWING: PRE—HEATING MOLDS PRIOR TO MAKING CONNECTIONS, BRIGHT
CLEANING STRANDED CONDUCTORS WITH WIRE BRUSH, BRIGHT CLEANING
SOLID CONDUCTOR WITH EMERY CLOTH, AND MAINTAINING AND CLEANING
MOLDS.

4.MOLDS SHALL BE USED ON A MAXIMUM OF 25 CONNECTIONS. MOLDS
USED FOR 25 OR MORE CONNECTIONS SHALL BE DISCARDED.

DETAIL G1 DETAIL G2 DETAIL G3
4/0 COPPER TO 3/4” GROUND ROD 4/0 COPPER TO 4/0 COPPER TEE 4/0 COPPER TO 4/0 COPPER CROSS
TYPE A4 BARBED WIRE 1-5/8" 0.D. TYPE A4
1T Of;/ia?’/;l Lo.D. 598 @ @ @ “ TOP RAIL _\ 227 226 o BARBED WIRE
7 i 2 + @ /\ N I ~ e 240
"y —* o~ I T N - ' TO PERSONNEL GATE
2 7/8” 0.D. TO LARGE [ W, I " =i IF APPLICABLE
CORNER POSN_ | GATE HINGE === LARGE i 240) 12 | 1 7/8"
: ' ] GATE FRAME Y| 4" oD. T 127(024) GATE FRAME
BOTH FENCE 1 | S - w|  GATE POST Sl
PANELS : ” ~ S Y 296 296
12 ! 226 : C | =l
E‘_ | A 1.7/8" )
29 % T Fraes i 230253
= -I F?I: “rc M i
@ ik ill TN Y 226
TIRSSRIEEE o I =0 © -
HHRXXXXXK = ) o !'
i :?:?:?:?:?:?:’0 = PERSOINEL 11| |6 2 -
) | :

231
' —— ! '|:é' j ' JL
K LARGE / @ —\
* PROVIDE FABRIC SEE DETAIL G2 GATESFRAME SEE DETAIL G2

DETAIL G4 SROUND O BTt DETAIL G5 DETAIL G6 TR EAL BOTH DETAIL G7

4/0 COPPER TO 4/0 COPPER SPLICE POST. FENCE CORNER POST PERSONNEL GATE GATE HINGES LARGE GATE

PAOA233\0O\DWG\RECORD\WRC\CAD\WRC-C-265.DWG

TYPE A4
1 5/8" 0.D. (26) BARBED WIRE

TOP RAIL @ \l,

NOTES

1. 4/0 CONDUCTOR CONNECTING GROUND PLATFORM SHALL BE VISIBLE
(ABOVE GRADE).

12’!

— m—— i

K.
FENCE FABRIC XXX
SR
XX
03050
SR
2 3/8” 0.D. oy

LINE POST IR

|
d|

BRI I

0969299
249

12”

ISKK)
555
S
QRKS
QLS
033

‘V
9.9,
>
$’0
O
2)_4”

N\

OO
NS
S
S
O
K
X
o

o

SIS

&
%

SEE DETAIL G19
FOR CABINET
GROUNDING DETAILS

V’V
/
et}

d

%
X
o

S

X

N

0,
2R
5

XKS

KA

O
OO
Jooo
XK
‘0

&

%

0%

NN\

XS
%

3 Hl _ 8 ”

FARSIDE NEARSIDE
225
225

X XD
Q’ @,

XKL
S e !
Ve ITRARY
s
000 %% % Va0 00059:9:9.%:,

B oA i8S ot Aahoin! SRl Niacih Rt N 4

et esaajgeasserel S CRUSHED ) 1200
"ﬁlﬁ%%% g?%fg ! A \ ROCK 223 223
=y SEE DETAIL G2 SURFACE N\
I ! SEE DETAIL G21 / @/ 200) NOTE 1
—\ FOR PLATFORM A ,
SEE DETAIL G2 DETAIL G9 MOUNTING DETAILS DETAIL G10 ) \ J

DETAIL G8 4/0 COPPER TO FLAT SURFACE POWER CIRCUIT BREAKER SEE DETAIL G2
FENCE LINE POST

&,
S
X9
\/
o

{

X0

R

5
o

’6” 6”

18" MIN

BLACK HILLS ENERGY
WEST RAPID CITY SUBSTATION

GROUNDING DETAILS

06-20 KLV 1 P DK | CONFORMING TO CONSTRUCTION RECORDS

R7(1)§IZ7RQ‘A2PSI§)ISJ IOWA 01-19 KLV 0 PR FOR CONSTRUCTIIN _DRJE'I:JN KLV pAtE  10-18 DWG NO. 4
ENGINEERING (712) 472- DATE | mRawn | N[, [4PPRaveD REVISION DESCRIPTION APPRIVED pni pare 10-18 WRC_C—ZGS fﬁ\
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/G2 \
\265/
{621 S 07
6
( Z ( SWITCH STAND
: ¥ ’ 2ND LEG (IF APPLICABLE)
_/~ FOUNDATION
| e : %
e \
% o === :
IR \ &K
COPPER BRAID BY g
, SWITCH MANUFACTURER ™
| %
A\N
COPPER BRAID BY
SWITCH MANUFACTURER S\ : DETAIL G12-1
PLAN VIEW /I\ ¢
DETAIL G11-1 (o)
— SEE DETAIL G12-1 PLAN VIEW G2
\265/
/’&'/ — — —
- A SWITCH STAND oA
SEE DETAIL G11—1 AT g * | /@ s
SWITCH STAND P
" 2ND LEG (IF APPLICABLE) 1! k!
52
62) 6y | AN
CRUSHED 200
ROCK SURFACE \
_\ :I@ . @/I@ . \ ﬁ%@ \ )
SEE DETAIL G21 / - C 11 SEE DETAIL G2 nhL—l C T
FOR PLATFORM ZTE)
MOUNTING DETAILS o : : a : N\ hF/I%FBNF%lL,\AI\g;F<3)F::¥AlLS @
SIDE_VIEW I
5 ey’ o B ; s
A (2 SIDE_VIEW 2y
\265/ e \265/
DETAIL G11 END VIEW
69kV GOAB ) DETAIL G12
SWITCH GROUNDING 230kV GOAB SWITCH GROUNDING
BY
/G2\ /G2\ OTHERS @ @ @
265/ ; ; ; /- SUBSTATION
¢ g CONNECT TO ;;ALTI:\(I:E Ly ——Beh STATIC WIRE
GND LUG WIRE -
_ SUPPLIED
WITH
—‘ /( ARRESTER BY OTHERS ‘ _n
| : STATIC I
WIRE ‘ ; @
STATIC WIRE STATIC ) )
OR OPGW — WIRE . /\ - N " /\ ,
f SEE NOTE 1 1 \ @ \ BY OTHERS
L / /52X ) DETAIL G13—1 DETAIL G13-2
265/ 265/ ARRESTER GROUNDING STATIC WIRE GROUNDING
/DETAIL G13—1 SEE DETAIL G13—2 @\u_
194 \
STATIC BN
E? 21 H WIRE \@
U /@ ) !
@\[ ' . ( J.] '"' SEE DETAIL G19 E}
FOR CABINET
@\ /@ (@; GROUNDING IF  / \@
APPLICABLE
o]
LIGHT LIGHT 1 . .
g E E - @ ) Y )
m- ‘ L
§ (] ® { @ G2
3 -
o
:
ca » d
S CoTES. DETAIL G14
% 1. OPGW WIRE GROUNDING CONNECTION (IF CVT/PT/PPT
Z 2] SEE DETAL G189 » ; SEE DETAIL G19 APPLICABLE) TO 4/0 CONDUCTOR ROUTED
§ FOR YARD LIGHT \[ @ " l‘ FOR YARD LIGHT TO THE TOP OF THE STRUCTURE SHALL
o J—BOX GROUNDING @\J J—BOX GROUNDING BE COMPLETED BY OTHERS. OPGW
= o L4 ~ k. DOWNLEAD TO THE SPLICE CASE WILL
z - - ! - . ALSO BE COMPLETED BY OTHERS, BUT
2 ( I\ i\ ( | I\ ( CONTRACTOR SHALL INSTALL OPGW —
S :@\/ ) /—\f , DOWNLEAD CLAMPS ON STRUCTURE FOR BLACK HILLS ENERGY
S FINAL USE BY OTHERS.
: Vi o & WEST RAPID CITY SUBSTATION
DETAIL G13
m ? A—FRAME GROUNDING GROUNDING DETAILS
06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS
R7(1)§IEI;RZA2PSI ?ls, IOWA o-19 | kv | o | Pk |FOR CONsTRUCTION TEN Ky e 10-18 VG NG, -
ENGINEERING (712)472- DATE | &N | N, |PPeoven REVISION DESCRIPTION WPPROVED Do e 10-18 WRC-C-266 fﬁ\
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TO ARRESTER
GROUNDS

N, (TYP)

P ——

ARRESTERS, AND TANK
GROUNDING SHALL BE
BY MANUFACTURER.
SEE MANUFACTURER

1
/E:j’ NOTES:
| | 1. TRANFORMER NEUTRAL,
[
|
|
ff
/ DWGS FOR DETAILS.

-~ —— —_ _—?[ ‘I

g E /o1 T{\Y/—_ gy—‘\
| |
| |
| |

I I :
| |
| I
| |
| |
Bl
:,/— BY MFR
| _—SEE DETAIL G19 FOR
| CABINET GROUNDING
| IF NOT ALREADY
| COMPLETED BY
I MANUFACTURER.
|
ESS Y : N.S. AND
- | BY MFR. — | —= FS.
| \ﬂ
Ve v
——— [— T

T —j\

TO GND GRID DETAIL G15

—,

TO GND GRID

TYPICAL POWER TRANSFORMER GROUNDING

DETAIL G16
NOT USED

2" X 3" STEEL ANGLE
TRENCH LID SUPPORT

TO GRD
GRID

FOR

I
L g CABLE TRENCH I\ / \ /\
I‘I 6 L ] [ ] L ] [ ] [ ] L ] [ ] L J L ] .\. L ] .\. L 3 L ] I I TO GRD
TO GRD GRID
GRID
CONNECT /< o~
TO EXISTING
2—HOLE PAD FOR TB RACK EODR STTFEEECH FOR TB RACK
(TYP. 4 PLACES) GRD BUS SUPPORT GRD BUS
TO GRD . TO GRD
GRID GRID
DETAIL G17

TYPICAL CONTROL ENCLOSURE GROUNDING

PAOA233\00\DWG\RECORD\WRC\CAD\WRC-C-267.DWG

DETAIL G18—1 FOR 1 STATIC WIRE
DETAIL G18—2 FOR 2 STATIC WIRES

STATIC
WIRE

DETAIL G18-—-1
SINGLE STATIC WIRE GROUNDING

i 042 '251
1 STATIC i
WIRE SDGTRKE:
] SEE DETAIL G19
FOR YARD LIGHT 242
J—BOX
% GROUNDING
|
200
() JL r)
DETAIL G18-2
\265/ DOUBLE STATIC WIRE GROUNDING
DETAIL G18

SHIELD MAST GROUNDING

m a ROCK RAPIDS, IOWA

ENGINEERING

(712) 472-2531

NOTES:

1.CABINETS LOCATED IN THE SUBSTATION YARD SHALL BE GROUNDED
TO THE NEAREST 4/0 GROUNDING CONNECTOR ABOVE GRADE.
THIS INCLUDES THE FOLLOWING CABINETS: YARD RECEPTACLE
BOXES, TRANSFORMER CONTROL CABINET, BREAKER CONTROL
CABINETS, PT/CVT SECONDARY J—BOX AND DISCONNECT BOXES,
YARD LIGHT J—BOXES, OR ANY OTHER CABINET REQUIRING GROUND

CONNECTION.

2.CABINET DOOR AND RGS CONDUIT ENTRIES INTO CABINET SHALL BE
GROUNDED PER DETAIL G23.

EQUIPMENT GROUND
LUG SUPPLIED BY

ENCLOSURE MFR. —— @
(TYP.

STEEL STRUCTURE

OR EQUIPMENT (TYP.) ——__|

YARD CABINET
SEE NOTE 1

18
-

)

&

L5 TO GRD
GRID

DETAIL G19

TYPICAL CABINET GROUNDING

—

/—BUILDING EXTERIOR WALL/DOOR

4-,_0”

BUILDING FLOOR\\

\
\

BUTT ANGLE UP AGAINST
BUILDING SLAB

BUILDING BASE

/

—CONNECT 4/0 CU. TO PRE—DRILLED
f HOLES USING (2) ITEM 221

@)

" pBUILDING SLAB . " v ™

. o . S . . ¥,
s I 4 R 4 o

CRUSHED ROCK SURFACE

NOTES

1. INSTALL OPERATOR PEDESTAL LEVEL WITH BUILDING
SLAB. DIMENSION ABOVE CRUSHED ROCK WILL VARY
DEPENDING ON GRADE AROUND CONTROL ENCLOSURE

AND SWITCHGEAR ENCLOSURE SLABS.

<\
RRR

\\' X

QLY LYY LYY LL Y
A AT

KRR RARK

KK

TO GND GRID +—

XK
NN
AR

A

,/.
D

8” DIA. HOLE
BACKFILLED
WITH CONCRETE
(N.S. & F.S.)

N

,/.
X

2. MOUNT THE CENTERLINE OF THE OPERATOR PEDESTAL

ON THE CENTERLINE OF THE BUILDING DOOR.

DETAIL G20
DOOR STOOP GROUNDING

BLACK HILLS ENERGY

06-20 KLV 1 P DK | CONFORMING TO CONSTRUCTION RECORDS

01-19 KLV 0 PR FOR CONSTRUCTION

WEST RAPID CITY SUBSTATION
GROUNDING DETAILS

DATE DR;«:IN NO. APPIEEVED

REVISION DESCRIPTION

e WRC—C—267 #°1X]

Page 21



6° TO 12
ADJUSTABLE

KEEP CONDUCTOR VISIBLE
(ABOVE CRUSHED ROCK)

TOP OF
CRUSHED ROCK

Y Y

SWITCH AND BREAKER PLATFORM MOUNTING

NN

TOP OF COMPACTED
SUBGRADE

A

SN

IONIIIN

DETAIL G22

NOT USED

PAOA233\0O\DWG\RECORD\WRC\CAD\WRC-C-268 DWG

/-HINGE /CABINET

CABINET
DOOR

GROUND
WIRE

GROUNDING
[ BUSHING

RGS
CONDUIT
MEYERS HUB WITH il
GROUNDING BUSHNK‘

GROUND
LUG \(

m a ROCK RAPIDS, IOWA

ENGINEERING

(712) 472-2531

RGS
CONDUIT

CONDUIT GROUNDING

CABINET
\—'ﬁ/ GROUND PER
DETAIL G19

BLACK HILLS ENERGY

WEST RAPID CITY SUBSTATION

GROUNDING DETAILS

06-20

KLV

PDK

CONFORMING TO CONSTRUCTION RECORDS

01-19

KLV

PDK

FOR CONSTRUCTION

D RWN

DATE

DRAWN
BY

NO.

APPROVED
BY

REVISION DESCRIPTION

BB)

KLV

pate  10-18

[FPPEIVED P

DATE

10-18

""" WRC-C-268 1%
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P:A04\233\0\DWG\RECORD\WRC\CAD\WRC-C-301.DWG

LANGE
(LNG) 230 kV

3/8” EHS N.S.

BASELINE

f
{G13§, ©

266

3/8” EHS 1000# MDT

~(2) 48F OPGW FIBER F.S.

1272 ACSR "BITTERN”

G18
267

ENGINEERING

ROCK RAPIDS, IOWA
(712) 472-2531

(TYP.) (TYP)
B5 B3 B4
A2207 - \3204 322 320/ \320/ \321
BY AP Co Bo A T |
(E) |
— ‘8 (¢ E EE (G) (D) 3
% H 23462 [ 23460{ % % 3
; i S
FDN
ONLY \
— — — r | i
— 16’ ‘ 8 1 8’ 30° 8’ 1 N e 16° | 35’ -
) S8 A S S & 5 8 = S >
SECTION A—A
NOTES:
1. BUS COUPLING LOCATIONS SHALL BE
DETERMINED BY CONTRACTOR AS NEEDED
BASED UPON BUS LENGTHS PROCURED.
LEGEND ———
o) 10’ 20’
/B27\ DETAIL # SCALE IN FEET
\320/ DWG #
1L1 STRUCTURE #
(A) SUB—DETAIL ASSIGNMENT
BLACK HILLS ENERGY =um
WEST RAPID CITY SUBSTATION
SECTION A
06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS
01-19 KLV 0 PDK FOR CONSTRUCTION DIRAVN KLV DATE  (9-18 DWG NO. 4
DATE | TRAWN | N[, |APPROVED REVISION DESCRIPTION AP?g'aVED PDK _ oae  09-18 WRC—C—301 1 \
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P:A04\233\00\DWG\RECORD\WRC\CAD\WRC-C-302.DWG

BASELINE

7

28’

B¢ Co

/B5\ /B4\ /B3\ (©) (F)

_k\

/G13\
3/8" EHS F.S.
’ 266
! 3/8" EHS 1000# MDT \—& (2) 48F OPGW FIBER N.S.
| Y618\ ‘
\267/ -

1272 ACSR "BITTERN” SOUTH RAPID

\320

N2/ N2/ \32()%% 23475

'l H.[ L RN (TR

L

1 | |
TN

* (SRC) 230 kV

Ce REMOVED TO SHOW
Be CVT CONNECTION

/87N

4
Y
7

1 P ‘
Ll | AN | IR |
=

|

s LNG
T FIBER
<] i
| { ( 1
I v 1l 1L . . 1 1y | | | \ - ,
CABLE—T
TRENCH | _,
1 L
35 16 8 — ’ - 8 3’ —8 et g’ —7' —8’ - 15’ \ 15’ 8 —11 - 8 - 8’ —8’ 7874>]
(@]
= - - - - n n x n n L L n n ¥ 7 n = — — —
> ~ 5~ & & 4 @ 4 & = 5 £ 3 2 @ 4 A r 2 2 &5 3
SECTION B-—B
NOTES:
1. BUS COUPLING LOCATIONS SHALL BE
DETERMINED BY CONTRACTOR AS NEEDED LEGEND e —
BASED UPON BUS LENGTHS PROCURED. : o - o
) /B27\ DETAIL # SCALE IN FEET
2.2LS PIERS WERE INSTALLED 5" LOWER 329 owG #

ENGINEERING

ROCK RAPIDS, IOWA
(712) 472-2531

THAN PLAN ACCIDENTALLY. THE BUS WAS

OFFSET TO ACCOUNT FOR THE DIFFERENCE.

1L1
(A)

STRUCTURE #
SUB—DETAIL ASSIGNMENT

BLACK HILLS ENERGY miim

WEST RAPID CITY SUBSTATION

SECTION B

06-20

KLV

PDK

CONFORMING TO CONSTRUCTION RECORDS

01-19

KLV

PDK

FOR CONSTRUCTION DRAYVN KLV

DATE

DRAWN
BY

NO.

APPROVED
BY

09-18 DWG NO.
REVISION DESCRIPTION FREVED oo e 0518 WRC-C-302 1%
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P:A04\233\0\DWG\RECORD\WRC\CAD\WRC-C-303.DWG

CONDUC'}\JC?;A% %';CF),U'SE BOTH OPGW CABLES WILL i
CENTER COLUMN TO BE ROUTED DOWN THIS )
SIDE OF COLUMN S
ALLOW OPGW GROUND —
CONNECTIONS BY OTHERS
M1 9 el 18’ e 3 N1/ o e X o 1
o) 16 ——p— \ P‘, J 16 16 ———p— '
/ B\ / B1\ 2
320/ 320
7 7 ’) ’) ‘ T T II
\.L \JL \JL N \.L \JL \JL
5)23474 E) E) 5)23475 E) E)
[%7] %] (0] (0] [77] (0] I )
[l 0 O
T /B10\ /B3\|T I
320/ 320/
(TYP.) = 28 e
' (TYP.) (TYP.)
C14\ T N
\247 R
00
[ 0 f []
L .—-——H oo
- 1B Lm Lm’ﬂ 118" ——=— 11 —5" Lm LH’J 11767 -
~ ~ ~ ~ ~ ~
(@) (@)
- 50— _— 50 -
L L L
<t <t <t
I I I
SECTION C-C
NOTES:;
1. BUS COUPLING LOCATIONS SHALL BE LEGEND
DETERMINED BY CONTRACTOR AS NEEDED
BASED UPON BUS LENGTHS PROCURED. DETAIL #
\320/ DWG #

ENGINEERING

ROCK RAPIDS, IOWA
(712) 472-2531

1L1 STRUCTURE #

(A) SUB—DETAIL ASSIGNMENT

(TYP.)
B7 /B20\
320 \ 321

28’

- 16’ ‘ 12— 0= =8 =g == 6 i
~ = = = T = T = ~
SECTION D-D
——
0} 10’ 20’
SCALE IN FEET
BLACK HILLS ENERGY ==tm
WEST RAPID CITY SUBSTATION
SECTIONS C AND D
06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS
01-19 KLV 0 PDK FOR CONSTRUCTION DRAWN KLV DATE  (9-18 DWG NO. N\
DATE | DRWN | N[, | APPROVED REVISION DESCRIPTION AP%;VED PDK pate  09-18 WRC_C—303 ;’y/ 1\40\
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SECTION E-E
. (2) 48F OPGW FIBER | ; { (2) 48F OPGW FIBER |
- = = 38220\
320 |
69KV TO BEN 795 ACSR “TERN” : 795 ACSR “TERN” 69KV TO BEN
FRENCH #1 (BF1) ¢ ] 5 FRENCH #2 (BF2)
/B11\
\ 321
(TYP.) (TYP.) L ( (E) o (TYP.)
/B17\ /B20\ /B11\ ~ /B11\ /B13\ “uEe /B813\ /B11\ - /B11\ <B17>
\321 ‘ 312\ \321/\321 2LES BN 321/\321/  /B12\ 321/ 321 (TYP.)
321 \ ' N B20
i A® Bd | o [ 321
Y A: _ (A) \ (B)
& h [ 6WR1 1 BF1
o | : FIB%’
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SECTION F-F
NOTES:
- 1.BUS COUPLING LOCATIONS SHALL BE DETERMINED BY CONTRACTOR AS LEGEND e ——
s NEEDED BASED UPON BUS LENGTHS PROCURED. ' o 0 0’
S ) /B27\ DETAIL # SCALE IN FEET
7 2. 2H1S STRUCTURE IS 5" SHORTER THAN 2H1 STRUCTURES. \320/ DWG #
E 1L1  STRUCTURE #
- (A)  SUB—DETAIL ASSIGNMENT
3
S
>
Q
2
@]
=
s
S BLACK HILLS ENERGY =ubm
A WEST RAPID CITY SUBSTATION
0620 KLV 3 PDK CONFORMING TO CONSTRUCTION RECDRDS
10-19 Kv | 2 PDK | ADDED NOTES 3 & 4 SECTIONS E AND F
07-19 KLV 1 PDK REVISED FOR CONSTRUCTION
R7?§Ij7RzA2PSI§)IS, IOWA 01-19 KLV 0 PDK FOR CONSTRUCTION DRBAy\:IN KLV DAaTE  (09-18 DWG NO. 4
ENGINEERING (712)472- DATE | mRawn [ N[, |apPraveD REVISION DESCRIPTION RPROVED orv pate 09-18 WRC-C-304 3%
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(TYP.)

3/8" EHS 1000# MDT

69KV TO LANGE

3/8” EHS 1000# MDT

795 ACSR "TERN”

43 (LNG3) ¢

(TYP.)

/B17\| /B14\ /B20\

\321/ \321/ \321/

3/8” EHS 1000# MDT

\321/

B2
320
795 ACSR ”TERN” 69KV TO RAPID
s CITY CT #4 (CT4)
(TYP.)

/B13\ /B11\ /B11\ /B17\ /B16\ /B16\
N321/\321/ /B12\ \ 321/ \321/ \321/ \321/

A

C¢ REMOVED TO
SHOW B# PPT
CONNECTION

m 2 ROCK RAPIDS, IOWA

ENGINEERING  (712) 472-2531

SECTION G-G
(TYP.) (TYP.)
[\ a0\
221/ 52

'

6L3a 1|
6L3A

[ |
S5 RS
| (o] —
O (o]
SECTION H-—H
NOTES:
1. BUS COUPLING LOCATIONS SHALL BE DETERMINED BY
CONTRACTOR AS NEEDED BASED UPON BUS LENGTHS PROCURED.
LEGEND
/B27\ DETAIL #
\320/ DWG #

11 STRUCTURE #
(A) SUB—DETAIL ASSIGNMENT

hllllllllllllllllli..................q
o’ 10’ 20’
SCALE IN FEET

BLACK HILLS ENERGY miim

06-20

KLV 2 PDK CONFORMING TO CONSTRUCTION RECORDS

10-19

KLV 1 PDK ADDED NOTES 2 & 3

01-19

KLV 0 PDK FOR CONSTRUCTION

WEST RAPID CITY SUBSTATION

SECTIONS G AND H

DATE

DRAWN | N[O, | APPROVED REVISION DESCRIPTION

TN KLV

DATE

APPROVED ppK

DATE

v WRC-C-305 2%
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ENGINEERING

m 2 ROCK RAPIDS, IOWA

(712) 472-2531

&R |
\247/ “
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=
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5 5 &5 B 2
SECTION I-I|
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(TYP.) o
N
/C14\ fa
=10 AL vy
6 J»774L7’LW ZYJ;W ZY#L7’4L77JV6”I
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g S 7 S <
SECTION J-—-J
1. BUS COUPLING LOCATIONS SHALL BE LEGEND
DETERMINED BY CONTRACTOR AS NEEDED
BASED UPON BUS LENGTHS PROCURED. DETAIL #
\320/ DWG #

101 STRUCTURE #
(A) SUB—DETAIL ASSIGNMENT

——

0’ 10’ 20’

SCALE IN FEET

BLACK HILLS ENERGY muirm

06-20

KLV

PDK

CONFORMING TO CONSTRUCTION RECORDS

10-19

KLV

PDK

ADDED NOTE 2

01-19

KLV

PDK

FOR CONSTRUCTION

DATE

DRAWN
BY

NO.

APPROVED
BY

REVISION DESCRIPTION

WEST RAPID CITY SUBSTATION
SECTIONS | AND J

DRAWN KLV pate  10-18

" WRC-C-306

APPROVED pbpk pate  10-18

2%
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BY OTHERS

LAF
STRUCTURE

TO 2350 kV
LINE SWITCH

HAF
/ STRUCTURE

(B 6 REQ’D)

fd

(D 21 REQ’D)
_ SEE

HAF
STRUCTURE / I g
DOWNLEAD TO AAC
BY OTHERS LINE SWITCH
DOWNLEAD TO (DETALL B11) g 35 BUS 2
LINE SWITCH
(DETAIL B4)
DETAIL B1 (6 REQ’D) DETAIL B2 (12 REQ’D DETAIL B3 (6 REQ’D)
230 kV DEADEND STRUCTURE 69 KV DEADEND STRUCTURE BUS CONNECTION DETAIL
T—LINE ATTACHMENT DETAIL T_LINE ATTACHMENT DETAIL 230 kV DOWNLEAD CONNECTIONS
NOTE 1 NOTE 1

TO 230 kV
DISCONNECT
SWITCH SEE
DETAIL B4

TO 230 kV
DISCONNECT
SWITCH SEE
DETAIL B4

4—HOLE

EXTEND HIGH
BUS 2" AT END

BY OTHERS

TO 230 kV
CIRCUIT BREAKER
SEE DETAIL B5S

X2

(E 6 REQ’D)
(62

(6 3 REQ’D)
SEE g p——

DETAIL
B19 | @

X2

DETAIL B4
230 kV DISCONNECT SWITCH
CONNECTION DETAIL

PAOA233\0O\DWG\RECORD\WWRC\CAD\WRC-C-320.DWG

. (=)
TRANSFORMER SEE @
ARRESTER DETAIL
WITH 4H.P. —éé_& B20 ’ @
. NEED TWO SPACERS TRANSFORMER |
FOR OUTSIDE PHASES. ESSPH'NG WITH U h—— =
ONLY NEED ONE P. ‘
SPACER FOR CENTER /\/ Ll"J STANDARD
PHASE. STRENGTH ‘
, INSULATOR
’ DETAIL B6 (3 REQ’D) DETAIL B7 (12 REQ’D)
DETAIL BS (9 REQ’D) 230/69 kV TRANSFORMER HIGHSIDE 230 kV BUS BI-LEVEL
230 kV PCB CONNECTION DETAIL CONNECTION DETAIL SUPPORT ASSEMBLY DETAIL
X2
FIELD WELD IF INDICATED AS “FIXED”
ON PLAN DWG C-101
@ @ DOUBLE (5)  (s8) O | =
R Q C? am OO
/ 1///////////1 3.5" BUS § g :

A11

DETAIL B8 (14 REQ’D)
230 kV BUS SUPPORT
ASSEMBLY DETAIL

m a ROCK RAPIDS, IOWA

ENGINEERING  (712) 472-2531

il
A

TRANSFORMER

ARRESTER
TRANSFORMER
BUSHING

WITH 4H.P.
WITH 4H.P.

A

DETAIL B9 (3 REQ’D)
230/69 kV TRANSFORMER LOWSIDE
CONNECTION DETAIL

NOTES:
1. TERMINAL ON CVT SHALL
BE INSTALLED PERPENDICULAR

TO THE CVT (HORIZONTAL).

Ju\ﬁi\TYPE "CVT”

STRUCTURE

= = TYPE "CVT”
‘L't/J:/ STRUCTURE

DETAIL B10A (1 REQ’D)
230 kV BUS CVT
CONNECTION DETAIL

DETAIL B10 (6 REQ’D)

BLACK HILLS ENERGY

230 kV LINE CVT

CONNECTION DETAIL

WEST RAPID CITY SUBSTATION

BUS CONNECTION DETAILS

06-20 KLV 1 PDK

CONFORMING TO CONSTRUCTION RECORDS

01-19 KLV 0 1 P

FOR CONSTRUCTION

Y satE 10-18

DATE | DRewN | N, I I WPROVED

REVISION DESCRIPTION

APPRIVED bk pate  10-18

" WRC-C-320 S1%|
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(B 12 REQ’D)
®
©

(D 27 REQ’D)
_ SEE

DETAIL
B19

BY OTHERS

(E 12 REQ’D)

TO T—LINE Cosym=can
(DETAIL B2)

DETAIL B11
69 kV DISCONNECT SWITCH
CONNECTION DETAIL

TO 69 kV
CIRCUIT BREAKER
SEE DETAIL B12
OR 69 kV XFMR
CONN. SEE
DETAIL B9

A 39 REQ’D)

(C 12 REQ’D)

=2 TO BUS
(DETAIL B15)

TO 69 kV

DISCONNECT
SWITCH SEE
DETAIL B11

69 KV CIRCUIT BREAKER

DETAIL B12 (18 REQ’D)
69 kV PCB CONNECTION DETAIL

TO 69 kV

DISCONNECT
SWITCH SEE
DETAIL B11

NOTES:

1. TERMINAL ON PT SHALL

BE INSTALLED PERPENDICULAR

TO THE PT (HORIZONTAL).
JL,LJ‘:\TYPE "6PT”

STRUCTURE

DETAIL B13 (12 REQ’D)
69 kV LINE PT’S

CONNECTION DETAIL

3.5" BUS {

' W TYPE "6PT”
' STRUCTURE

69 kV BUS PT
CONNECTION DETAIL

DETAIL B14 (1 REQ’D)

TO 69 kV
LINE SWITCH
(DETAIL B11) STANDARD
A13\ STRENGTH
INSULATOR

LAF
/ STRUCTURE

) BRSNS
O

ﬂ(

b 3.5" BUS A

DETAIL B15 (12 REQ’D
BUS CONNECTION DETAIL

69 kV DOWNLEAD CONNECTIONS

[
STRUCTURE

DETAIL B16 (1 REQ’D)
69 kV POWER PT CONNECTION DETAIL

33] (B3¢ ] 3.5"
] BUS
e @ 795
ACSR
H1

e

DETAIL B17 (12 REQ’D)
69 kV BUS BI-LEVEL

SUPPORT ASSEMBLY DETAIL

HIGH
§:$ STRENGTH
~—  INSULATOR

SECTION A-A

—— A BUILD UP OF WELDMENT SHOULD
{ NOT EXCEED TUBING THICKNESS

3.5" BUS

/ =Sl=sssSESS

3.5" BUSe TUBE
{ THICKNESS

—— m
A

DETAIL B18 (AS REQ’D)
BUS COUPLER JOINT

?

FIELD WELD TO
BUS

3.5" BUS

PLAN VIEW

DETAIL B19
EXPANSION BUS
TERMINAL DETAIL

PA04\233\00\DWG\RECORD\WRC\CAD\WRC-C-321.DWG

m a ROCK RAPIDS, IOWA

ENGINEERING  (712) 472-2531

@ TACK WELD

BOTH SIDES

y 3.5" BUS

DETAIL B20 (39 REQ’D)
END CAP DETAIL

NOTES:
1. MARK TORQUED BOLT
4—HOLE NEMA CONNECTIONS WITH A TIMING MARK FS(?E%E%%Q
CONNECTOR _\ TO AID IN VISUAL INSPECTIONS

BELLEVILLE WASHER k/f/v?—.LARGE FLAT WASHER

Tl

SILICON/BRONZE NUT 1|/

L

R —
Y

MINIMUM 2 EXPOSED THREADS AE/L
MAXIMUM 4 EXPOSED THREADS
4—HOLE NEMA
ALNOX_INHIBITOR _ CONNECTOR

DETAIL B21 (AS REQ’D)
69 kV 4—HOLE NEMA

PAD CONNECTIONS

NOTES:

1.

/—.STAINLESS STEEL BOLT T
siLicoN/BRoNZE NUT [

94
N LARGE FLAT WASHER

—~/‘STAINLESS STEEL BOLT

L

MINIMUM 2 EXPOSED THREADS AND / ~— H
MAXIMUM 4 EXPOSED THREADS
BOLT SHIELD /&,
ALNOX _INHIBITOR

DETAIL B22 (AS REQ’D
230 kV 4—HOLE NEMA
PAD CONNECTIONS

BOLT SHIELD
~

MARK TORQUED BOLT
CONNECTIONS WITH A TIMING MARK
TO AID IN VISUAL INSPECTIONS

4—HOLE NEMA
CONNECTOR

BLACK HILLS ENERGY £39%

06-20

KLV

PDK

CONFORMING TO CONSTRUCTION RECORDS

WEST RAPID CITY SUBSTATION
BUS CONNECTION DETAILS

01-19 KLV 0 PDK FOR CONSTRUCTION T'BIgN K1V ATE  10-18
DATE | DRAWN | N[, [ APPROVED REVISION DESCRIPTION APPROVED ppi pare 10-18

™"WRC-C-321 FI%
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FIELD WELD
< 3.5" BUS [(7

N
FIELD WELD

DETAIL B24 (6 REQ’D)
BUS COUPLER 45°
CONNECTION DETAIL

NOTES:

1. INSULATION COVER OVER 1272 AAC SHALL BE TAPED PER MANUFACTURER'S
RECOMMENDATION WITH FUSING TAPE (ITEM 42).

2. FUSING TAPE SHALL BE USED FOR ALL EXPOSED CONNECTORS OR CONDUCTOR.

3. BUSHING AND ARRESTER CONNECTORS SHALL BE COVERED BY THE BUSHING
AND ARRESTER COVERS. IF NOT, FUSING TAPE SHALL BE USED.

4. ARRESTER AND BUSHING COVERS SHALL ONLY COVER THE FIRST OR SECOND
SKIRT FROM THE TOP.

1272

SEE NOTE

SEE NOTE

TRANSFORMER
BUSHING TRANSFORMER

ARRESTER

DETAIL B25 (3 REQ’D)
TRANSFORMER TERITARY

CONNECTION DETAIL

PAOA233\00\DWG\RECORD\WRC\CAD\WRC-C-322 DWG

m a ROCK RAPIDS, IOWA

ENGINEERING  (712) 472-2531

BLACK HILLS ENERGY =899

WEST RAPID CITY SUBSTATION

BUS CONNECTION DETAILS

06-20

KLV

PDK

CONFORMING TO CONSTRUCTION RECORDS

01-19

KLV

PDK

FOR CONSTRUCTION

DATE

DRAWN
BY

NO.

APPROVED
BY

REVISION DESCRIPTION

e WRC—=C=322 1]
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Item s e "Total
No. OFM Catalog Number Description Manufacturer Required”
271 X |804-LL8-400MPE FIBER OPTIC CABLE, MULTIMODE DUPLEX QUIKTRON 400’
272 12048R101 FIBER OPTIC CABLE, MULTI-FIBER SUPERIOR ESSEX 1460’
273 X |DF4X1C—-XXXX CONDUIT, INNERDUCT, 1” ORANGE CORROGATED W/TAPE CARLON 1500’
274 802-118-400MPE FIBER OPTIC CABLE, MULTIMODE 62.5 UM, 2 FIBERS, ST CONNECTORS, 400’ LONG QUIKTRON 400’
280 X CONTROL CABLE, (3) CONDUCTOR #12, 3/C—#12 SH, E2 COLOR CODE 350’
281 X CONTROL CABLE, (2) CONDUCTOR #10, 2/C—#10 SH, E2 COLOR CODE 3600’
282 X CONTROL CABLE, SHIELDED, (4) CONDUCTOR #10, 4/C—#10 SH, E2 COLOR CODE 500’
283 X CONTROL CABLE, SHIELDED, (9) CONDUCTOR #10, 9/C—#10 SH, E2 COLOR CODE 5500’
284 X CONTROL CABLE, SHIELDED, (12) CONDUCTOR #10, 12/C—#10 SH, E2 COLOR CODE 5600’
285 X CONTROL CABLE, (2) CONDUCTOR #6, 2/C—#6 SH, E2 COLOR CODE 1500’
286 X CONTROL CABLE, (3) CONDUCTOR #6, 3/C—#6 SH, E1 COLOR CODE 2100’
287 X POWER CABLE, (1) CONDUCTOR 500 MCM, 1/C-500, BLACK INSULATION 1250°
291 TERMINAL CONNECTORS, CONTROL CABLE, VARIOUS SIZES 1850
292 TERMINAL CONNECTORS, CONTROL CABLE, SHIELD 130
293 TERMINAL CONNECTORS, POWER CABLE, 500 MCM 18
294 CABLE MARKERS 1 LOT
300 CONDUIT, BELOW-GRADE, VARIOUS SIZES, SCHEDULE 40 PVC AND ASSOCIATED FITTINGS AND PULL WIRE 1 LOT
301 CONDUIT, STATION POWER RISERS, 90° ELBOW, 3—1/2” RIGID GALVANIZED STEEL, 40” MIN RADIUS 4
310 CONDUIT, ABOVE-GRADE, VARIOUS SIZES, RIGID GALVANIZED STEEL AND ASSOCIATED FITTINGS 1 LOT
311 CONDUIT, ABOVE—-GRADE, VARIOUS SIZES, LIQUID-TIGHT FLEXIBLE AND ASSOCIATED FITTINGS 1 LOT
330 ANTI-CORROSION TAPE, FOR RIGID GALVANIZED STEEL INSTALLED BELOW GRADE 1 LOT
380 X CABLE TRENCH ASSEMBLY TRENWA 1 LOT
381 X CABLE TRENCH GROUND CLAMPS TRENWA 90
382 DRAIN TILE, 4” PERFORATED, HDPE, WITH COUPLINGS & ACCESSORIES AS NEEDED 630’
383 OUTLET, DRAIN TILE, 4”, PREFABRICATED CMP, FLARED END, WITH RODENT GUARD 2
384 FENCE POST, MARKER FOR DRAIN TILE OUTLET 2
390 CONDUIT MARKER 9
400 FXL-56L—190-5K—W—-U-Y—GR [FLOOD LIGHT, LED, 120-277 VAC, 187 WATT (400W MH EQUIVALENT) HUBBELL 16
401 4024CMS3 FLOOD LIGHT SLIP-FITTER, STEEL FOR 2” PIPE, 2 3/8” 0.D. YOKE MOUNT HUBBELL 16
402 X |6387 FLOOD LIGHT WALL BRACKET, 2” SLIP FITTER, GRAY HOLOPHANE 16
500 FENCE CHAIN-LINK FENCE SYSTEM 1184’
501 GATES GATE, CHAIN-LINK DOUBLE GATE, 24’ TOTAL WIDTH, WITH ONE PERSONNEL GATE 2

ILG::‘ OFM Catalog Number Description Manufacturer Re’:th.?i:(;Id”
1 X |WCF—136-D CONNECTOR, TERMINAL, WELDED, 1272 AAC TO 4” NEMA 4HP ANDERSON 75
1A X |WCF-136-D-Y45 CONNECTOR, TERMINAL, WELDED, 1272 AAC TO 4” NEMA 4HP, 45° ANDERSON
1B X |WCF-136-D-Y90 CONNECTOR, TERMINAL, WELDED, 1272 AAC TO 4” NEMA 4HP, 90° ANDERSON 3
2 X |WCF-106-D CONNECTOR, TERMINAL, WELDED, 795 ACSR TO 4” NEMA 4HP ANDERSON 77
2A X |WCF-106-D-Y90 CONNECTOR, TERMINAL, WELDED, 795 ACSR TO 4” NEMA 4HP, 90° ANDERSON 1
3 X |W2CF-136-D CONNECTOR, TERMINAL, WELDED, (2) 1272 AAC TO 4” NEMA 4HP ANDERSON 114
3A X |W2CF-136-D-Y90 CONNECTOR, TERMINAL, WELDED, (2) 1272 AAC TO 4” NEMA 4HP, 90° ANDERSON
4 X |ORT—-2114-D CONNECTOR, TEE, COMPRESSION, 1272 AAC MAIN TO 4” NEMA 4HP ANDERSON 3
AA X ATCF—15401 CONNECTOR, TEE, BOLTED, 1272 AAC MAIN TO 4” NEMA 4HP ANDERSON 3
5 | X [110-121-CSTD—4—-90 | CONNECTOR, SPACER, BOLTED, (2) 1272 AAC, 4” SPACING TO 4” NEMA 4HP, 90° TRAVIS (PDU)

6 X |APCS—-15-4 CONNECTOR, SPACER, BOLTED, (2) 1272 AAC, 4” SPACING ANDERSON 69
7 X |HVCS—-12995 BUS SUPPORT, BOLTED, EHV, 1272 AAC TO 5” BOLT CIRCLE ANDERSON 6
8 X |ACS—163 BUS SUPPORT, BOLTED, 1272 AAC TO 3” BOLT CIRCLE ANDERSON 12
9 X |WTH-34-5 BUS SUPPORT, WELDED/SLIP, 3—1/2” IPS TO 5” BOLT CIRCLE ANDERSON 38

10 X |WSTFE—34—D—-CF—EHV |CONNECTOR, TERMINAL, WELDED, EHV, 3-1/2” IPS TO 4” NEMA 4HP, CENTER FORMED, WITH BOLT SHIELD ANDERSON 16
11 X |WSTF-34-D-CF CONNECTOR, TERMINAL, WELDED, 3—1/2” IPS TO 4” NEMA 4HP, CENTER FORMED ANDERSON 17
12 X |WFTFV-34D CONNECTOR, TERMINAL, WELDED, EXPANSION, 3—1/2” IPS TO 4” NEMA 4HP, 90° ANDERSON 51
13 X |WTT—15-3424 FITTING, WELDED TEE, 15 DEGREE, 3—1/2” IPS MAIN TO 2-1/2" IPS TAP ANDERSON 24
14 X |WTT—-15-3434 FITTING, WELDED TEE, 15 DEGREE, 3—1/2” IPS MAIN TO 3-1/2" IPS TAP ANDERSON 24
15 X |WTT2-15-3424 FITTING, WELDED VEE, 15 DEGREE, 3-1/2” IPS MAIN TO 2-1 /2” IPS VEE ANDERSON 12
16 X |WTT2-15-3434 FITTING, WELDED VEE, 15 DEGREE, 3-1/2” IPS MAIN TO 3-1 /2” IPS VEE ANDERSON 12
17 X |WCI-3434 FITTING, COUPLER, WELDED, INTERNAL, 3-1/2” IPS TO 3-1/2" IPS ANDERSON 13
18 X WLI45-3434 FITTING, COUPLER, WELDED, 45°, INTERNAL, 3-1/2" IPS TO 3-1/2" IPS ANDERSON 6
19 X |WTTFR-30-60-D FITTING, TEE, WELDED, 3”—-6" IPS RUN TO 4” NEMA 4HP, INLINE PAD ANDERSON 36
20 X |WEB34 FITTING, CORONA BELL, WELDED, INTERNAL FIT, 3—-1/2” IPS ANDERSON 39
41 X |E/INS-150-G WILDLIFE PROTECTOR, SPLIT TUBING, GRAY, FOR 1272 AAC, 20 KV PHASE-GND MIDSUN GROUP 10°
42 X |E/FTP-250G WILDLIFE PROTECTOR, FUSING TAPE, GRAY, 2.5” WIDE, FOR EXPOSED CONNECTORS & W/ITEM 41 & 43 MIDSUN GROUP AS REQ’D
43 X |E/BSC-350 WILDLIFE PROTECTOR, COVER FOR XFMR ARRESTERS MIDSUN GROUP 3
44 X |E/BC—-DBL-LEAD WILDLIFE PROTECTOR, BUSHING COVER FOR TRANSFORMER MIDSUN GROUP 3
61 X |NARCISSUS CONDUCTOR, 1272 MCM AAC, 61 STRANDING ALCOA 2500’
62 TERN CONDUCTOR, 795 MCM ACSR 45/7 STRANDING, FOR HIGH VOLTAGE CONNECTIONS ALCOA 500’
62 TERN CONDUCTOR, 795 MCM ACSR 45/7 STRANDING, FOR BUS DAMPENING ALCOA 2000’
80 2.5” — 6063-T6 CONDUCTOR, BUS, 2-1/2" IPS, SCHEDULE 40 ALUMINUM, 40’ LENGTHS ALCOA 200’
81 3.5 — 6063-T6 CONDUCTOR, BUS, 3-1/2” IPS, SCHEDULE 40 ALUMINUM, 40’ LENGTHS ALCOA 2520’
90 X |EVHS-D HARDWARE SHIELDS, EHV, 4” NEMA 4HP (BOLT SHIELDS) ANDERSON 230
91 HBS—XXX STAINLESS STEEL BOLTS, 1/2” FOR ALUMINUM BUS CONNECTIONS, CONTRACTOR TO DETERMINE LENGTH ANDERSON AS REQ’D
92 BWS00 STAINLESS STEEL BELLEVILLE WASHER, 1/2”, 1.06” 0.D. ANDERSON AS REQ’D
93 HNBS500 SILICON BRONZE NUT, HIGH STRENGTH, 1/2” ANDERSON AS REQ’D
94 HFSS5001 STAINLESS STEEL WASHER, 1/2”, 1.13” 0.D. ANDERSON AS REQ’D
96 PENETROX A ELECTRICAL FILLER COMPOUND, NON—-PETROLEUM BASED BURNDY AS REQ’D
200 4/0 COPPER CONDUCTOR, 4/0 STRANDED SOFT DRAWN COPPER 14,000’
201 633400 GROUND ROD, 3/4” DIAMETER, 10’ LONG, COPPER CLAD ERICO 106
202 CR-34 GROUND ROD COUPLING, FOR CONNECTING MULTIPLE GROUND RODS OR DRIVE STUDS ERICO 70
203 DS34 GROUND ROD DRIVING STUD ERICO 20
205 GYR182Q MOLD, GROUNDING CONNECTOR, EXOTHERMIC, 4/0 CABLE-3/4” GROUND ROD (USE 150 WELD) ERICO 4
206 XBQ2Q2Q MOLD, GROUNDING CONNECTOR, EXOTHERMIC, 4/0 CABLE — 4/0 CABLE CROSS (USE 250 WELD) ERICO 25
207 TAC2Q2Q MOLD, GROUNDING CONNECTOR, EXOTHERMIC, 4/0 CABLE — 4/0 CABLE TEE (USE 150 WELD) ERICO 40
208 SSC2Q MOLD, GROUNDING CONNECTOR, EXOTHERMIC, 4/0 CABLE — 4/0 CABLE SPLICE (USE 90 WELD) ERICO 3
210 90 WELD METAL, 90 CARTRIDGE SIZE, FOR USE WITH ITEM 208 ERICO 40
211 150 WELD METAL, 150 CARTRIDGE SIZE, FOR USE WITH ITEMS 205 & 207 ERICO 400
212 250 WELD METAL, 250 CARTRIDGE SIZE, FOR USE WITH ITEM 206 ERICO 350
221 GC—-141A-02 CONNECTOR, BRONZE, BOLTED, 1—4/0 COPPER TO FLAT SURFACE ANDERSON 650
222 GC—143A-02 CONNECTOR, BRONZE, BOLTED, 2—-4/0 COPPER TO FLAT SURFACE ANDERSON 200
223 K3 CONNECTOR, BRONZE, BOLTED, 2 PARALLEL 4/0 COPPER ANDERSON 150
224 K1 CONNECTOR, BRONZE, BOLTED, 2 PARALLEL #4 COPPER ANDERSON 10
225 SWL-025-B CONNECTOR, BRONZE, BOLTED, #4-4/0 COPPER TO NEMA 2HP ANDERSON 80
226 SBS2 CONNECTOR, BOLTED, 1—#4 SOLID COPPER TO TYPE A4 BARBED WIRE/FENCE FABRIC ANDERSON 200
227 GC—111-5B CONNECTOR, BOLTED, 1-#4 SOLID COPPER TO 1-5/8" FENCE TOP RAIL/GATE FRAME ANDERSON 60
228 GC—110-82C CONNECTOR, BOLTED, 2—4/0 STRANDED COPPER TO 2—1/2" FENCE LINE POST ANDERSON 20
229 GC-110-102C CONNECTOR, BOLTED, 2—4/0 STRANDED COPPER TO 3” FENCE CORNER POST ANDERSON 4
230 GC—110-142C CONNECTOR, BOLTED, 2-4/0 STRANDED COPPER TO 4" GATE POST ANDERSON 4
231 GC-109-06 CONNECTOR, BOLTED, FLEXIBLE COPPER BRAID TO 2" GATE FRAME ANDERSON 8
233 GB—100-3B FLEXIBLE COPPER BRAID 24" LONG WITH TIN PLATED FERRULES EACH END ANDERSON 8
240 #4 SD SOLID CU CONDUCTOR, #4 SOLID SOFTDRAWN COPPER 500’
241 #6 SD SOLID CU CONDUCTOR, #6 SOLID SOFTDRAWN COPPER 150’
242 3/8” EHS CONDUCTOR, 7 WIRE, 3/8” EXTRA HIGH STRENGTH STEEL 500’
250 SWDE46N DEADEND, BOLTED, STATIC WIRE, 3/8” EHS STEEL, QUADRANT STRAIN CLAMP ANDERSON 8
251 YCS—-04-90 Y—CLEVIS EYE, FOR STATIC WIRE DEADEND, 90° ANDERSON 8

m z ROCK RAPIDS, IOWA

ENGINEERING  (712)472-2531

NOTES:

1.SEE PROJECT SPECIFICATIONS AND DETAIL DRAWINGS FOR
FURTHER MATERIAL DETAILS AS NEEDED.

2.SUPPLIER SHALL BE RESPONSIBLE FOR PROVIDING OFM
QUANTITIES AS REQUIRED TO COMPLETE THE PROJECT.

S.QUANTITIES OF CONTRACTOR—FURNISHED MATERIALS SHALL BE
VERIFIED BY CONTRACTOR.

4 .OWNER SHALL BE NOTIFIED OF ANY QUANTITIES THAT MAY BE

BLACK HILLS ENERGY &

WEST RAPID CITY SUBSTATION
MATERIAL LIST

SHOWN INCORRECTLY ON THIS DRAWING.
06-20 | Kv | 3 PDK | CONFORMING TO CONSTRUCTION RECORDS
10-19 kv | 2 PDK  |REVISED ITEM 287 QUANTITY
07-19 kv | 1 PDK  |REVISED FOR CONSTRUCTION
01-19 kv | o PDK  |FOR CONSTRUCTION LR e 01-19
DATE | DRAWN | NO, |APPRIVED REVISION DESCRIPTION APPROVED bk oate  01-19

"™ WRC-C-380 3%|
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:t:T OFM Catalog Number Description Manufacturer R;:&:‘:L,,
A11 X |TR-304 BUS SUPPORT INSULATOR, 230 KV, 5” BOLT CIRCLE, STANDARD STRENGTH, 900 KV BIL LAPP 32
A2 | X |[TR-278 BUS SUPPORT INSULATOR, 69 KV, 5” BOLT CIRCLE, HIGH STRENGTH, 350 KV BIL LAPP 12
A13 [ X |TR-216 BUS SUPPORT INSULATOR, 69 KV, 3” BOLT CIRCLE, STANDARD STRENGTH, 350 KV BIL LAPP 12
B1 X | VBPA GROUP OPERATED AIR BREAK SWITCH, 230 KV, 2000 AMP, WITH INSULATORS PASCOR 11
B2 X |VBPA GROUP OPERATED AIR BREAK SWITCH, 69 KV, 2000 AMP, WITH INSULATORS PASCOR 17
C1 X |EVP015200-3001 LIGHTNING ARRESTER, STATION CLASS, POLYMER, 230 KV, 152 KV MCOV, 192 KV DUTY CYCLE HUBBELL 6
C2 X |EVP004800-3001 LIGHTNING ARRESTER, STATION CLASS, POLYMER, 69 KV, 48 KV MCOV, 60 KV DUTY CYCLE HUBBELL 12
D1 X [N/A TRANSFORMER, 230/69/13.2 KV, 90/120/150 MVA, WITH HS AND LS ARRESTERS DELTA STAR 1
E1 X |[200-SFMT—40GHE CIRCUIT BREAKER, 230 KV, SF6, 1050 KV BIL, 2000 AMP, 40 KA INTERRUPT MEPPI
E2 | X [70-SFMT-40E-B CIRCUIT BREAKER, 69 KV, SF6, 350 KV BIL, 2000 AMP, 40 KA INTERRUPT MEPP| 6
G1 X |OTCF—245.SI CAPACITOR VOLTAGE TRANSFORMER, 230 KV, 1050 KV BIL GE GRID SOL. 7
G2 X |UT5-350-69 POTENTIAL TRANSFORMER, 69 KV, 350 KV BIL TRENCH 13
H1 X |PST-350 (PPT) CJ%V(I;ER POT. TRANSFORMER, 100 KVA, 69 KV, 350 KV BIL, 40250 - 125/250 VOLT, 1—PHASE, W/ METERING ITEC 1
M1 X |DH321FDK SAFETY SWITCH, 3—-POLE, 30A, 240V, NEMA 12 ENCLOSURE, WITH (3) 10A FUSES EATON 17
M1A X |NLN-010 10A FUSE LITTELFUSE 90
M2 X |DH225NRK SAFETY SWITCH, 2—POLE WITH SOLID NEUTRAL, 400A, 240V, NEMA 3R ENCLOSURE EATON 1
M2A X |FLNR40OID FUSES, 240VAC, 400A. CLASS RKS, FOR STATION POWER DISCONNECTS (INCLUDES TWO SPARE FUSES PER SSD) LITTELFUSE 4
M3 X |A1614CHFL ENCLOSURE, STEEL, NEMA 4 AND 12, 16” X 14” X 6”, WITH GND BAR & TERM BLOCK AS REQ’D HOFFMAN 9
M3A X |GBK14 GROUND BAR, FOR USE WITH ITEM M3 EATON 9
M3B X |AGLK2 OR EQUAL GROUND LUG, FOR CONNECTING ITEM M3 & M3A TO GROUND GRID HOFFMAN 9
M3D X |A16P14 INTERIOR PANEL, FOR ITEM M3 HOFFMAN 9
M4 X |UO51C RECEPTACLE ENCLOSURE, 240V & 120V YARD RECEPTACLES MIDWEST ELEC. 2
M5 X |A10106CHFL ENCLOSURE, STEEL, NEMA 4 AND 12, 10” X 10” X 6”, WITH TERM BLOCK HOFFMAN 16
M5A X |AGLK2 OR EQUAL GROUND LUG, FOR CONNECTING ITEM MS TO GROUND GRID HOFFMAN 16
M5B | X [EB25B06 TERMINAL BLOCK, 6 POLE, FOR USE WITH ITEM MS GE 16
M5c | X |A1oP10 INTERIOR PANEL, FOR ITEM MS HOFFMAN 16
M11 X |8006553 6.5” X 28” COYOTE SPLICE CASE PREFORMED 4
M12 X 8003569 CABLE STORAGE ASSEMBLY PREFORMED 4
M13 X 18003411 SEALANT KIT PREFORMED 8
M14 X 8003472 VERTICAL MOUNTING KIT PREFORMED 4
M15 X 80805514 COYOTE SPLICE TRAY, 36 STRAND PREFORMED 8
M16 X |8003041—H3 DOWNLEAD CUSHION, WITH HARDWARE, STEEL PREFORMED 48
M17 X |CTSS225500316C CABLE TIE, STAINLESS STEEL BURNDY 16
M18 X |[SHC1023 CORD CONNECTOR, ALUMINUM, WEATHER TIGHT, 1/2” NPT HUB SIZE, CORD DIAMETER 0.38”-0.5" HUBBELL 4
SO1 X |HAF STEEL, HAF, 230 KV A—FRAME DEADEND, 2-BAY (EA.) GALVANIZERS 1
S02 | x |LM70 STEEL, LM70, SHIELD MAST (EA.) GALVANIZERS 2
S03 X |2LS STEEL, 2LS, 230 KV LOW SWITCH STRUCTURE (EA.) GALVANIZERS 8
S04 X |[2HS STEEL, 2HS, 230 KV HIGH SWITCH STRUCTURE (EA.) GALVANIZERS 1
S05 | x |2L1 STEEL, 2L1, 230 KV LOW SINGLE PHASE BUS STRUCTURE (EA.) GALVANIZERS 16
S06 | X |2H1 STEEL, 2H1, 230 KV HIGH SINGLE PHASE BUS STRUCTURE (EA.) GALVANIZERS 7
so7 | x |2H1s STEEL, 2H1S, 230 KV HIGH SINGLE PHASE BUS STRUCTURE, SHORT (5" SHORTER) (EA.) GALVANIZERS 3
so8 | x |cvr STEEL, CVT, 230 KV SINGLE PHASE CVT STRUCTURE (EA.) GALVANIZERS 4
so9 | x |cvr witH BOX STEEL, CVT, 230 KV SINGLE PHASE CVT STRUCTURE, WITH J—BOX MOUNTING PROVISIONS (EA.) GALVANIZERS 3
S10 [ X |LAF STEEL, LAF, 69 KV A—FRAME DEADEND, 2-BAY (EA.) GALVANIZERS 2
s11| x |eLs STEEL, 6LS, 69 KV LOW SWITCH STRUCTURE (EA.) GALVANIZERS 12
s12 | x |eHs STEEL, 6HS, 69 KV HIGH SWITCH STRUCTURE (EA.) GALVANIZERS 1
S13 | x |eL3A STEEL, 6L3A, 69 KV LOW THREE PHASE BUS STRUCTURE, 45° (EA.) GALVANIZERS 4
s14 | x |epT STEEL, 6PT, 69 KV SINGLE PHASE PT STRUCTURE (EA.) GALVANIZERS 8
s15 | x |6PT WITH BOX STEEL, 6PT, 69 KV SINGLE PHASE PT STRUCTURE, WITH J—BOX MOUNTING PROVISIONS (EA.) GALVANIZERS 5
s16 | x |PpT STEEL, PPT, 69 KV SINGLE PHASE POWER PT STRUCTURE (EA.) GALVANIZERS 1
S50 [ x |[-- GATE CLOSER AND LOCK (EA.) GALVANIZERS 2
S51A| X |[-- BUILDING PLATFORM (EA.) GALVANIZERS 2
S51B| x |-- BUILDING PLATFORM MOUNTING BRACKETS (EA.) GALVANIZERS 4
s52 | x |—— OPERATOR PLATFORM, INCLUDING ADJUSTABLE LEGS (EA.) GALVANIZERS 37
S53 X |-- CABLE TRENCH LID MOUNTING PROVISION, L 3” X 2” X 1/4” (FT.) GALVANIZERS 30
s61| x [1” AB. ANCHOR BOLT, 1", 1'=3" LONG, WITH NUTS AND WASHERS, SHIPPED UNASSEMBLED, FOR BREAKERS (EA.) GALVANIZERS 36
s62 | x [1” AB. ANCHOR BOLT, 1”, 3'—3" LONG, WITH NUTS AND WASHERS, SHIPPED UNASSEMBLED (EA.) GALVANIZERS 468
oo | x [necaor MW EOLS 2 €57 Lo Wik NS 0 WASHERS, SHP ASSEVBED IN 608 WTH TPLATS TOF | ouezees | s
oo | % [anoir  |'MCHOTROUS 1T 4TI Lole WIt WTS Mo MASIERS SHP ASSTNLSD I CACE VI TBIPTES | qyquunnes |
s65 | X |a8. CAGE TOF AND BOTTOM - FOR LAF STRUSTURE. | SIX (8) ANCHOR BOLTS PER ASSEMBLY (EA. ASSEVBLY) | CALVANIZERS | 12
Z1 X |BHP0002010 FENCE SIGN, STATION NAME ELECTROMARK 2
Z2 X |BHP0002005 FENCE SIGN, WARNING ELECTROMARK 32
Z4 X |BHP0002004 FENCE SIGN, PPE REQUIRED ELECTROMARK 2
Z6 X |[S359-L FENCE SIGN MOUNTING BRACKET (PAIR) ELECTROMARK 72
7 X |SEE DWG WRC-C-389 [NAMEPLATE SIGNS, FOR BREAKERS, SWITCHES, XFMR, PTD’S, SSD’S AND MISCELLANEOUS YARD EQUIPMENT 1 LOT

m z ROCK RAPIDS, IOWA

ENGINEERING  (712)472-2531

NOTES:

1.SEE PROJECT SPECIFICATIONS AND DETAIL DRAWINGS FOR
FURTHER MATERIAL DETAILS AS NEEDED.

2.SUPPLIER SHALL BE RESPONSIBLE FOR PROVIDING OFM
QUANTITIES AS REQUIRED TO COMPLETE THE PROJECT.

S.QUANTITIES OF CONTRACTOR—FURNISHED MATERIALS SHALL BE

VERIFIED BY CONTRACTOR.

4 .OWNER SHALL BE NOTIFIED OF ANY QUANTITIES THAT MAY BE

SHOWN INCORRECTLY ON THIS DRAWING.
BLACK HILLS ENERGY &£59%
WEST RAPID CITY SUBSTATION
MATERIAL LIST
06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS
01-19 KLV 0 PDK | FOR CONSTRUCTION DRAWN KLV DaTE 0119 DWG NO.
DATE | DRaWN | N[O, |APPROVED REVISION DESCRIPTION %"Ygem PDK pate  01-19 WRC_C_381 1 4 J
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NP | Qry. NP LINE #1 NZP"F',['IEA’SZLE?F NZP"F',['IEA’;‘EE?F NP size | [EXT | BACKGROUND | TEXT |MANUFACTURER | STYLE/PART # NP LOCATION NOTES

Y1 | 1 | XFMR T1 2” X 1”7 | 1.5" | YELLOW |BLACK TRANSFORMER CABINET |RAMEFLATES ARE \DIVIDUAL CHARACTERS:
RS 1 | v
Ys | 1 23464 2” X 1”7 |1.5" | YELLOW |BLACK BREAKER CABINET ~ |RAMEFLATES ARE DIV VAL CHARACTERS:
ARES v | v
Y8 | 1 23467 2” x 1”7 [ 1.5” | YELLOW |BLACK BREAKER CABINET ~ NAMEFLATES ARE INDIVIDUAL CHARACTERS:
o 1| [ | v o
Y11 | 1 23470 2” X 1" |1.5” | YELLOW |[BLACK BREAKER CABINET  |fMEFLarEs ARE Ay ey AL CHARACTERS:
e[ | e | vaton |
s | 1 | e [ | v oo
e[ 1| e o | v o
Y17 | 1 6WRO1 2” X 17| 1.5" | YELLOW |BLACK BREAKER CABINET ~ [WAMEFLATES ARE INDIVIDUAL CHARACTERS:
v20 | 1 6WRO04 2” X 1" |1.5” | YELLOW |BLACK BREAKER CABINET ~ [RAMEFLATES ARE DIV VAL CHARACTERS:
v v | ow e[| vaton |
Y23 | 6WR07 2” x 1”7 [ 1.5” | YELLOW |BLACK BREAKER CABINET ~ NAMEFLATES ARE INDIVIDUAL CHARACTERS:
s | 1 | owes A R O
Y26 | 1 6WR10 2” X 1”7 |1.5" | YELLOW |BLACK BREAKER CABINET  |fMEFLarEs ARE Y ey AL CHARACTERS:
ZEC 1| o[
e 1 | own A R
v29 | 1 EWR13 2” X 17 | 1.5” | YELLOW | BLACK BREAKER CABINET ~ [fMEFLATES ARE Ay AL CHARACTERS:
[ o | o o | o[
Y32| 1 | 6WR16 2” x 17 [ 1.5” | YELLOW | BLACK BREAKER CABINET ~ [WAMEFLATES ARE INDIVIDUAL CHARACTERS:
v [ | o [ | reion [
e 1 | SwR2 2" X 17| 157 | YELLOW | BLACK “TUOPERATOR | WITH HOLDER AS NEEDED. o
|| o v | vsow [
Y41| 1 | CCVI-LNG 2” X 17| 1.5” | YELLOW |[BLACK CCVT J—BOX A TES ARE DIYIDUAL CHARACTERS:
| | ror w1 | v [oen
| v | e e 1| Toaon [
Y44 | 1 | CCVT-SRC 2” x 1”7 [ 1.5" | YELLOW |BLACK CCVT J-BOX MR LATES ARE INDIVIDUAL CHARACTERS:
| 1 | o w1 | o _[ser PREELE|WTATS SE heoue e
| 1 | _rom e 1| v [oen
v47 | 1 | cevr-Ti 2” x 17| 1.5" | YELLOW |BLACK CCVT J-BOX AMLPLATES ARE WIDIVIDUAL CHARACTERS:
Y48 | 1 PTD3 2” X 17 [1.5” | YELLOW |BLACK RELAYING DISCONNECT |RAMEFLATES ARE (HDIVIDUAL CHARACTERS:

m z ROCK RAPIDS, IOWA

ENGINEERING  (712) 472-2531

NP1 Qrv. | NP LINE #1 NF;P';EE:A’S%E?F NF;PL;EI%A”;?_E?F NP size | EXT | BACKGROUND | TEXT |MANUFACTURER | STYLE/PART # NP LOCATION NOTES
Y50 | 1 PTD5 2” X 1”7 | 1.5” | YELLOW |BLACK RELAYING DISCONNECT |RAMEFLATES ARE EDIYIDVAL CHARACTERS:
vs1| 1 | PT-cT4 2" X 1" | 1.5” | YELLOW | BLACK PT J—BOX T HOLBeR RS NERSEp AL CHARACTERS;
x| o 1| v PR T [w e M UL G
s 1 | e Fo | reaon_[suer
Y54 | 1 | PT-LNG3 2" X 1" | 1.5" | YELLOW |BLACK PT J—BOX T o bR Re NERYIYJAL CHARACTERS:
| o | o 1| aon | R T
| 1 | o e | o
Ys7 | 1 PT-B2 2" X 1" [ 1.5" | YELLOW |BLACK PT J-BOX T o TES AR IIVIDJAL CHARACTERS:
Y58 | 1 PTD8 2” X 1" | 1.5” | YELLOW |BLACK RELAYING DISCONNECT | RAMEFLATES ARE IHDIVIDUAL CHARACTERS:
ysa | 1 | PT-BF2 2" X 1" | 1.5" | YELLOW |BLACK PT J—BOX T O bR Re NERYIYJAL CHARACTERS;
| | 1| veon | R e
o 1| s 1| eaon_Jouen
ve2 | 1 | PT-BF1 2” X 1" | 1.5" | YELLOW |BLACK PT J—BOX T o TES AR ITVIDJAL CHARACTERS:
ve3| 1 | PID1OP 2" X 17| 1.5 | YELLOW |BLACK PR hue A NG (NAMEPLATES ARE INDIVIDUAL CHARACTERS;
|+ | o e 1| eaon s
w | o 1| veon [
Y75 | 1 RCPT1 2" X 1" | 1.5” | YELLOW | BLACK RECPT. BOX #1 u,’l‘TMHEP,_'[SIEERAg wED,__-';'EDDU.A" CHARACTERS;
Y76 | 1 RCPT2 2” X 17 | 1.5" | YELLOW |BLACK RECPT. BOX #2 T 0 bR Re NERYITJAL CHARACTERS;
va1 | 1 YL1 2" X 1" | 1.5" | YELLOW | BLACK YARD LIGHT J-BOX [y MEFLATES ARE (WDIVIDUAL CHARACTERS:
va2 | 1 YL2 2” X 1" | 1.5" | YELLOW |BLACK YARD LIGHT J-BOX  |ati oTES ARC WDIVIDUAL CHARACTERS:
va3 | 1 YL3 2” X 1" | 1.5” | YELLOW |BLACK YARD LIGHT J-BOX [y MEFLATES ARE (NDIVIDUAL CHARACTERS:
vas | 1 YL4 2” X 1" | 1.5" | YELLOW |BLACK YARD LIGHT J-BOX  |WaMEFRaTES ARC WDIVIDUAL CHARACTERS:
vas | 1 YL5 2” X 1" | 1.5" | YELLOW |BLACK YARD LIGHT J-BOX [ynM-FRarEs ARE (WDIVIDUAL CHARACTERS:
v | 1 YL6 2” X 1" | 15" | YELLOW |BLACK YARD LIGHT J-BOX [y MEFLATES ARE (WDIVIDUAL CHARACTERS:
va7 | 1 YL7 2” X 1" | 1.5" | YELLOW |BLACK YARD LIGHT J-BOX  |ati o ES ARC WHDIVIDUAL CHARACTERS:
ves | 1 YL8 2” X 1" | 1.5" | YELLOW |BLACK YARD LIGHT J-BOX [y MEFLATES ARE (NDIVIDUAL CHARACTERS:
v | 1 YLO 2" X 1" | 1.5" | YELLOW | BLACK YARD LIGHT J-BOX  |WaMEFiarES ARC WDIVIDUAL CHARACTERS:
voo | 1 YL10 2” X 1" | 1.5" | YELLOW |BLACK YARD LIGHT J-BOX [y M-FLarEs ARE (WDIVIDUAL CHARACTERS:
vor | 1 YL11 2" X 1" | 1.5" | YELLOW | BLACK YARD LIGHT J-BOX  [WAMLPLATES ARE NDIVIDVAL CHARACTERS:
voz | 1 YL12 2" X 17| 1.5" | YELLOW |BLACK YARD LIGHT J-BOX  |WaMEFiaTES ARC WDIVIDUAL CHARACTERS:
voz | 1 YL13 2” X 1" | 1.5" | YELLOW |BLACK YARD LIGHT J-BOX [y MEFLATES ARE (NDIVIDUAL CHARACTERS:
vo4 | 1 YL14 2” X 1" | 1.5" | YELLOW | BLACK YARD LIGHT J-BOX  |WaMEFRATES ARC WDIVIDUAL CHARACTERS:
vos | 1 YL15 2" X 1" | 1.5” | YELLOW |BLACK YARD LIGHT J-BOX [ynM-FRarEs ARE (WDIVIDUAL CHARACTERS:
Yo6 | 1 YL16 2" X 1" | 1.5" | YELLOW | BLACK YARD LIGHT J-BOX [y MEFLATES ARE (WDIVIDUAL CHARACTERS:
vo7 | 9 A & x 2| 3 RED BLACK | BHE CATALOG | PHASEA2ZD,A S oAtions O |WITH HOLDER AS NEEDED.
ves | 10 B & x 27| 3 WHITE | BLACK | BHE CATALOG | PHASEA2ZD,B S ontions OF |WITH HOLDER AS NEEDED.
vyoo | 9 c 4" X 27| 3" BLUE BLACK | BHE CATALOG | PHASEA2ZD,C S e ons OF | WITH HOLDER AS NEEDED.
NOTES:
1.0WNER’S SUPPLIER TO SUBMIT NAMEPLATE DRAWING SHOWING ALL
NAMEPLATES FOR OWNER APPROVAL PRIOR TO FABRICATION.
2.0WNER’S SUPPLIER TO FURNISH; CONTRACTOR TO INSTALL.
3.INSTALL PHASE LABELS AT THE FOLLOWING LOCATIONS: T—LINE
DEADENDS; ON TRANSFORMER HIGHSIDE, LOWSIDE AND TERTIARY
SIDE VISIBLE FROM THE TRANSFORMER; AT 230 KV SINGLE—PHASE
CVT (B ONLY).
BLACK HILLS ENERGY £59%
WEST RAPID CITY SUBSTATION
NAMEPLATES
0620 | kv | t | PDK |CONFORMING TO CONSTRUCTION RECORDS YARD EQUIPMENT
-9 | kv | o | ek |FoR consTRucTION LAY e TS — "
DATE | DRAWN | N[, | APPROVED REVISION DESCRIPTION APPROVED oy pate  01-19 WRC_C_389 fN,
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NO MARK UNIT
D D D ; ITEM D L T
REQ'D | NO WT (LBS)
- e = TR A 40 | AB-1 | ANCHOR BOLT TYPE A | 17 | 13" | 3 4.2
o T[S veswes o BT e o BT e 468 | AB-3 |ANCHOR BOLT TYPE B| 1 | 3-3" | 6" 10.8
e = : O : 01 88 AB-4 | ANCHOR BOLT TYPE C |1 1/2”| 4’'-11" 8" 35.6
48 AB-6 | ANCHOR BOLT TYPE C | 2~ 6'=7" 10 83.6
_ _ _
TOTAL BLACK WEIGHT /N 12368.0
) ) ) ADD 3 1/27 FOR GALVANIZING |A 4329
- TACK T —JACK — 7 JACK
¢ h 1T A | ’|/ LA TOTAL GALVANIZED WEIGHT /\ 12800.9
J.mr AEA\HEAVY HEX NUT J.mr ‘é NCHEAVY HEX NUT imr AEA\HEAVY HEX NUT
ANCHOR BOLT NCHOR BOLT ANCHOR BOLT AL Lt 1o 8005
TYPE A TYPE B TYPE C A
NOTES:! BLACK HILLS POWLER INC.
WEST RAPID CITY SUBSTATION
1. ALL ROD - F1554 GR. 55 UNO NC P.0. NO: 5010015188
2. GALV. AFTER FAB 'ZERS’ TXbN RAPID CITY, SD
| | | C SPEC. NO.: SANDMAN STRUCTURAL ENG
e GP&L\] A N1() CONgrYRU REF. DWG.: SBR—C—209
3. ALL ANCHOR BOLTS TO INCLUDE RELEASED ¥
STD. WASHERS AND HEAVY HEX
ST WASHERS GALVANIZERS, INC.
DRAWN BY CHECKED BY
. 4, PROJ. EQUALS THREAD LENGTH, BLACK HILLS POWER )0 SR 1 S
2 DATE |SYM REVISION RECORD AUTH.] DR. | CK. RCSDO1 1/2/19
g 1/23/19| /1\ AS PER APPROVAL SLK THLE
2 ADDED (4> AB-1 FOR FUTURE 230KV ANCHOR BOLTS
% S S I DATE DRAWING NUMBER
: 1/2/19 19—-RCSD-01
:
:
=
5
o BLACK HILLS ENERGY im
= WEST RAPID SUBSTATION
STEEL DETAILS
m 06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS ANCHOR BOLTS
ROCK RAPIDS, IOWA 10-19 MW 0 PDK | FOR CONSTRUCTION TR —TT TN
ENGINEERING  (712) 472-2531 oaTe | Ty |0 [ REVISION DESCRIPTION P oo o 0 WRC—-C-400A 571X/
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BILL OF MATERIAL

I'2g”  l'-a¢ NO LG TOTAL WT
MATERIAL MK REMARK
4y 83 | 88" 4y PCS FT | IN BLACK
—_19un
< % //. .\l{ (8) ].IELIQ) HDL/ES
2| | U N FOR 139 ABSS
Q¥ @ o
I x
| 0 f\//—eo"a) HOLE
< I 4 PL 3/8x29 3/4 c S 3/74| 0eC DO NOT GALV. 376.4
|3|oo U(?II()D §4
T ¢
:l' e { 12 |PL 3/8x31 1/4 e 7 1/4| 02D DO NOT GALV. 1245.6
= ° o/
\
/ 24 |PL 3/8x14 1 7 02F DO NOT GALV. 679.2
UL
PL 3x293x 2'-5%
(TOP & BOTTOM TEMPLATE)
(LIGHTNING MAST - LM70)
1/_3%// 1/ 35//
4%” 9%/ 9%/ 4%” TOTAL WT 301
A . fad ol
9%// 9{%//
. W2 2N /(8)—8%6”(2) HOLES 730 | 74
X — % " B. . ., _ 18w
do| T ® @ FOR 2’® A.B.S 1 1 /_(6) 11€i¢ HOLES THET ETHT 0] ~
I oag I n FOR 13“®¢ AB.’S | e 08
—| o //—84”¢ HOLE ~ ah
. | J TT~—8"¢ HOLE
= & 5 S *
NN =) ¢
=S N o ' i A
— o MARK 82
PL gx14x 1-7"
- 0°T (TOP & BOTTOM TEMPLATED
3 ol 5 (69kV A-FRAME - LAF
PL §X313X 8'_71”
(TOP & BOTTOM TEMPLATE)
(P30kV A-FRAME - HAF
NOTES: BLACK HILLS POWER INC.
L ALL PLATE - ASTM A36 UND. WEST RAPID CITY SUBSTATION
P.O. NO: 5010015188
XNC . RAPID CITY, SD
S SPEC. NO.. SANDMAN STRUCTURAL ENC.
b} ,
ALN ANYZ‘ERQNSTRU CTION REF. DWG
RELEASED GALVANIZERS, INC.
DRA%I}J I1<3Y CSH]_]?I%KED BY
BLACK HILLS POWER FILE NAME CHECK DATE:
DATE |SYM REVISION RECORD AUTH.| DR. | CK. RCSDO2 | 1/2/19
TITLE

ANCHOR BOLT TEMPLATES

DATE DRAWING NUMBER

1,/2/19 19—RCSD-02

_—==

BLACK HILLS ENERGY =58
WEST RAPID SUBSTATION

STEEL DETAILS
m 06-20 KLV 1 PDK CONFORMING TO CONSTRUCTION RECORDS A N C H o R B O LTS
z ROCK RAPIDS, IOWA e 1 [

10-19 FOR CONSTRUCTION | DRAVA SMW paTE  10-.B

ENGINEERING  (712) 472-2531 DATE | DRewN | N[, |APPREVED REVISION DESCRIPTION FPREET by e 10-19 - WRC-C-4008B fI\K
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ir_r
4%” 88” 83” 4%//1 R
1 ™
—t //. <
:r ¥ 7%// ) 7%// )
1 1 1
02F
A /”'\\ .
% L/
. - AB-6
™~ TYP 8-PLACES
R SEE SH 01
NS
. - AB-4 . - AB-4
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BILL OF MATERIAL
NO LG TOTAL WT
MATERIAL MK REMARK
PCS FT | IN BLACK
1 |L 3x2x1/4 15 0 04 | SHIP LOOSE /A 61,5
SUBTOTAL /A 61.5
6" 14'-0" 6 3 1/2% GALV, /A PP
x _Su —_
A D . .- TOTAL WEIGHT PER UNIT |A 637
. Fﬁ: — - i - = _ - - - —-_——= = - - = = = - —
oI A ( VL JJRH L
S = - . - T - . e ——— TOTAL WEIGHT 127.4
\(6)—5’@ HOLES AN
3// 8/_9// 3 SPA. @ 3/_0// - 9/_0// 8/_9// 3//
MARK (4
L 3x2xix 15 -0 A\
(SHIP LOOSED
NOTES: BLACK HILLSs POWER INC.
1. ALL TUBE - ASTM A500, GR. B VPXE@STN%OA%&g&glgé{BSM“@N
2. ALL W-SHAPES - ASTM A992 GR 50 RS 1 C . RAMD CITY o
3. ALL PL 1/2” & THICKER - GR 50 UNO ) N o \
AL DTRER PL & SHAPES = ASe UM VANYZ‘E NSTRUC“O SPEC. NO.: SANDMAN STRUCTURAL ENG.
GAL OR CO REF. DWG.: SKETCH
4, ALL HOLES AS NOTED EASE‘D 1Y
S. GALV. AFTER FABRICATION L
CVNRE IR RE GALVANIZERS, INC.
6. START & STOP WELDS @ DRAgriKBY CSHI_]?I%KED BY
¢ OF TUBES & OCTAGONS, BIACK HILLS POWER e Sl -
DATE [SYM REVISION RECORD AUTH.| DR. | CK. RCSDO4 | 1/2/19
1/23/19| /I\ AS PER APPROVAL SLK TITLE
~ |CHANGED TO L 3x3x1/4 CABLE TREN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>