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A B C D E F G H
MINOR MATERIAL
BUS, END CAPS & COUPLERS
Item #|QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
EO1 | 1560 |5"SPS ALUMINUM TUBULAR BUS, SCH. 40, 6063-T6 ALLOY (DESIGN ASSUMES 40' STICKS) ALCOA 5"SPSALUM.  |CONTRACTOR
£02 9 5" SPS ALUM., END CAP SEFCOR ABIR-67 CONTRACTOR @4
EO3 6 5" SPS ALUM. TO 5" SPS ALUM. COUPLER, WELDED SEFCOR WSC-6767 CONTRACTOR
E04 240' [21/2" SPS ALUMINUM TUBULAR BUS, SCH. 40, 6063-T6 ALLOY (DESIGN ASSUMES 40' STICKS) ALCOA 21/2"SPSALUM. [CONTRACTOR @_>
A-FRAME
Item# ||QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
E10 6 CONNECTOR, ALUMINUM, ANGLE TEE, 5" SPS ALUM. TO (2) 2-1/2" SPS ALUM, 15 DEG. (HEAD) SEFCOR WFVT15-6760  |[CONTRACTOR
E10A 12 |CONNECTOR, ALUMINUM, ANGLE TEE, 5" SPS ALUM. TO 2-1/2" SPS ALUM, 15 DEG. (LEG) SEFCOR WFTT15-6760  |[CONTRACTOR
E108 12 |CONNECTOR, ALUMINUM, ANGLE TEE, 2-1/2" SPS ALUM. TO 2-1/2" SPS ALUM, 15 DEG. (CROSS) SEFCOR WFTT15-6060  [CONTRACTOR
E11 4 SPHERICAL COUPLER, WELDED, 2 1/2" ALUM. BUS SEFCOR WLBUA-5 CONTRACTOR
CABLE (SOUTHWIRE)
Item #|{QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
E15 75'  |#2, AWG, AAC 7 STRAND, CODE NAME "IRIS" SOUTHWIRE 2 AAC CONTRACTOR
E16 75"  |795 MCM AAC 37 STRAND, CODE NAME "ARBUTUS" SOUTHWIRE 795 AAC CONTRACTOR
E17 | 1550 |1272 MCM AAC 61 STRAND, CODE NAME "NARCISSUS" SOUTHWIRE 1272 AAC CONTRACTOR @—>
E18 950' |3/8" 7 STRAND, EXTRA HIGH STRENGTH (EHS) OVERHEAD STATIC SHIELD WIRE 3/8"EHSGUY  |CONTRACTOR @—>
E19 750'  |750 MCM ALUM., 34.5KV SHIELDED CONDUCTOR (GND XFMR) 750 MCM AL. CONTRACTOR
E20 | 1250' |954 MCM AAC 37 STRAND, CODE NAME "MAGNOLIA" SOUTHWIRE 954 AAC CONTRACTOR
E21 30"  |556.5 MCM 37 STRAND, CODE NAME "MISTLETOE" SOUTHWIRE 556.5 AAC CONTRACTOR @—>
TERMINAL PADS, TEES, CONNECTORS, BUS SUPPORTS, CABLE SPACERS & DEADEND MATERIAL
Item #|QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
£22 2 FLEX BOLTED FLAT TO 90 DEG, FLAT, 4" SEFCOR AFX90-4B CONTRACTOR
E23 108  |[TERMINAL PAD, WELDED, (2) 1272 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR WFC2-39-4B CONTRACTOR
E25 54  |GROUND STIRRUP, 900-1300 MCM AAC, BOLTED SEFCOR AHLSC-39 CONTRACTOR
E26 4 |TERMINAL PAD, WELDED 2 1/2" SPS ALUM. BUS TO 4-HOLE PAD, CENTER FORMED SEFCOR WFXTC-60-4B  [CONTRACTOR
£27 61  |TEE CONNECTOR FOR 5" SPS ALUM. BUS TO 4-HOLE PAD, PERPENDICULAR SEFCOR WTFR-6269-B  |CONTRACTOR
E28 39  |TERMINAL PAD, WELDED 5" SPS ALUM. BUS TO NEMA 4-HOLE PAD, CENTER FORMED SEFCOR WFTC-67-4B CONTRACTOR
E29 2 TEE CONNECTOR, WELDED, 5" SPS ALUM. TO 5" SPS ALUM. SEFCOR WFTT-6767 CONTRACTOR
E30 33 |BOLTED TEE, (1) 874-1300 MCM AAC TO 4-HOLE PAD SEFCOR ACF-39-4B CONTRACTOR
E31 22 |TERMINAL PAD, COMPRESSION, (1) #2 AWG AAC CABLE TO NEMA 2-HOLE PAD SEFCOR AL-292-2A CONTRACTOR
E32 190  |[TERMINAL PAD, WELDED, (1) 1272 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR WFC-39-4B CONTRACTOR @—>
E32A 27  |TERMINAL PAD, WELDED, (1) 1272 MCM AAC CABLE TO NEMA 2-HOLE PAD SEFCOR WFC-39-2B CONTRACTOR
£33 10  |TEE CONNECTOR FOR 3"-6" SPS ALUM. BUS TO 2-HOLE PAD, PARALLEL SEFCOR WTF-6269-28  |CONTRACTOR
£34 24  |TEE CONNECTOR FOR 3"-6" SPS ALUM. BUS TO 4-HOLE PAD, PARALLEL SEFCOR WTF-6269-48  |CONTRACTOR
E35 39  [SINGLE PHASE CABLE POSITIONER HUBBELL CCS820CE CONTRACTOR @—>
E36 18  |TERMINAL PAD, WELDED 5" SPS ALUM. BUS TO NEMA 4-HOLE PAD, 90 DEG. SEFCOR WFT90-67-4B  |CONTRACTOR
E37 54  |TERMINAL PAD, WELDED, 954 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR WFC-34-4B CONTRACTOR
E37A 12 |TERMINAL PAD, WELDED, 954 MCM AAC CABLE TO NEMA 4-HOLE PAD, 90 DEG SEFCOR WFC90-34-48  |CONTRACTOR
E38 14 |BUS SUPPORT, CABLE TO INSULATOR, 1272 MCM AAC, 3" B.C. SEFCOR AVCA-43-3 CONTRACTOR WILDLIFE MITIGATION
E39 36 |CABLE SPACER, (2) 1272 MCM AAC, 8" SPACING SEFCOR ASPC-39-8 CONTRACTOR ltem #| QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
a1 18 |BUS SUPPORT, 5" SPS ALUM. BUS TO 3" B.C. INSULATOR SEFCOR WVTI-67-3 CONTRACTOR W1 [NOTREQ'D|BUSHING WILDLIFE COVER, MESH TYPE, 4.8" DIA X 9" HIGH, SMALL THERM-A-GUARD* TGB-50007 CONTRACTOR
(1o 9  |TERMINAL PAD, WELDED, (1) 1272 MCM AAC CABLE TO NEMA 4-HOLE PAD, 45 DEG. SEFCOR WFCA5-39-2A  |CONTRACTOR W2 |NOTREQ'D|BUSHING WILDLIFE COVER, MESH TYPE, 6.7" DIA X 10.6" HIGH, MEDIUM THERM-A-GUARD* TGB-65010 CONTRACTOR
E43 22 BUS SUPPORT, 5" SPS ALUM. BUS, SLIP OR RIGID, 5" B.C. SEECOR ASWH-67-5-SE CONTRACTOR W3 100 BUSHING WILDLIFE COVER, MESH TYPE, 6.8"-8.4" DIA X 14" HIGH, LARGE (4 SPARES) THERM-A-GUARD* TGB-82512 CONTRACTOR|
E44 24 TERMINAL PAD, EXPANSION, 5" SPS ALUM. BUS TO 4-HOLE PAD SEFCOR WEXTC-67-4B CONTRACTOR w4 8 BUSHING WILDLIFE COVER, MESH TYPE, 8.9"-10.5" DIA X 19" HIGH, EXTRA LARGE THERM-A-GUARD* TGB-10517 CONTRACTOR
E45 6 TERMINAL PAD, WELDED, (2) 1272 MCM AAC CABLE TO NEMA 4-HOLE PAD, 90 DEG. SEFCOR WEFC2-90-39-4B CONTRACTOR W5 100 CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 0.8063" - 1.00" DIA, GREY MIDSUN GROUP* E/INS-100-G CONTRACTOR|
E46 12 |TERMINAL PAD, WELDED, (1) 556 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR WFC-21-4A CONTRACTOR W6 100' |CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 0.25"-0.447" DIA, GREY MIDSUN GROUP* E/INS-50-G CONTRACTOR
E49 2 COUPLER 5" SPS SCH. 40 TO 5" SPS SCH. 40 @ 90°, WELDED, ALUMINUM SEFCOR WLBISO-6767  |CONTRACTOR W7 |[NOTREQ'D|CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 1.00"-1.196" DIA, GREY MIDSUN GROUP* E/INS-125-G CONTRACTOR
E51 3 TERMINATION KIT, #3/0 - 600 MCM AL 3M 7665-S-8 CONTRACTOR w8 450' |CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 1.25"-1.427" DIA, GREY MIDSUN GROUP* E/INS-150-G CONTRACTOR
E52 36 |[TERMINATION KIT, 700-1500 MCM AL. 3M 7666-S-8 CONTRACTOR W9 [NOT REQ'D|CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 1.504"-1.735" DIA, GREY MIDSUN GROUP* E/INS-175-G CONTRACTOR
E55 90  |BUS SUPPORT, WELDED, 5" SPS ALUM. BUS, SLIP OR RIGID, 3" B.C. SEFCOR ASWH-67-3-SE |CONTRACTOR W10 |NOTREQ'D|FUSING TAPE, 2.5" x 36" 30 MIL - GRAY MIDSUN GROUP* E/FTP-250G CONTRACTOR
E57 12 |GROUNDING STUD TO ALUM. BUS, WELDED SEFCOR WTS-6064 CONTRACTOR
E61 18  |TERMINAL PAD, SHEARBOLT, 2-HOLE PAD, MECHANICAL, 35KV, 500-1000 MCM 3M QL2-A-500-1000  [CONTRACTOR “(OR EQUIVALENT MANUFACTURER)
£62 21 |TERMINAL PAD, SHEARBOLT, 2-HOLE PAD, MECHANICAL, 35KV, 1000-1250 MCM 3M QL2-A-1000-1250 |[CONTRACTOR
E63 8 TERMINAL PAD, COMPRESSION, (1) 300 MCM AAC CABLE TO NEMA 4-HOLE PAD (SST SECONDARY TERMINALS) SEFCOR AL-814-4A CONTRACTOR
E64 3 COMPRESSION TEE, (1) 1272 MCM ACSR TO 4-HOLE PAD SEFCOR ATCF-140-48 CONTRACTOR
E65 30 |TERMINAL PAD, WELDED, (1) 795 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR WFC-29-4A CONTRACTOR
E72 2 TERMINAL, BOLTED TO 2 1/2" SPS AL., 4-HOLE PAD, 90 DEGREE SEFCOR WTFR-3960-48  |[CONTRACTOR
E73 4 EXPANSION TERMINAL, BOLTED TO 2 1/2" SPS AL., 4-HOLE PAD SEFCOR WEXT90-60-4A  |CONTRACTOR
Item #|{QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
E75 1 |OPGW SPLICE BOX AFL SBO1-72 CONTRACTOR GENERAL NOTES:
E76 1 OPGW EXTERNAL COIL BRACKET AFL CB-44-3AL CONTRACTOR
E77 1 FIBER CONNECTION KIT (OPGW) AFL APCKE631/646  |CONTRACTOR 1. DRAWING IS FROM A FOR 200 MW RATED RENEWABLE COLLECTION SUBSTATION.
E78 1 FIBER CONNECTION KIT (LOOSE TUBE UNDERGROUND) AFL BCK428/443 CONTRACTOR
e L VIERTUMEATON KT YV AL ROk [coMTRACTOR 2. DRAWING IS INTENDED TO SUPPLEMENT THE SPECIFICATION.
Item #|QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
E68A | AS REQ'D |CABLE TRENCH PEDESTRIAN, 10' LONG, 24" WIDE, 24" DEEP TRENWA BP2424-120 CONTRACTOR KEY NOTES:
E68B | AS REQ'D [CABLE TRENCH PEDESTRIAN, LID, CONCRETE, 24" WIDE TRENWA LP24-30 CONTRACTOR
Eg:; ﬁi EESE Eﬁgi IQEEE: EETDTE':(;“S;‘;;?ECI& T IEEM’: Bgﬁggjolggo Egmgﬁggg GROUNDING TRANSFORMERS TYPICAL ON WIND GENERATION. THE SYSTEM TRANSIENT TEMPORARY OVERVOLTAGE STUDY TO
E6SE | AS REQ'D |CABLE TRENCH ROAD CROSSING, LID CONCRETE, 30" LONG, 24" WIDE TRENWA VHC24-30 CONTRACTOR DETERMINE THE REQUIREMENT FOR AND RATINGS OF THE GROUNDING TRANSFORMERS.
E6SF | AS REQ'D |CABLE TRENCH PEDESTRIAN, 5' LONG, 48" WIDE, 24" DEEP TRENWA BPS4824T24-60  |CONTRACTOR
E69 34  |GUARD POST BOLLARD TRENWA GPE-78 CONTRACTOR @ TYPICAL RENEWABLE COLLECTION SYSTEM RATED OVER 200 MW TO 300 MW INCLUDES BREAKERS RATED FOR 3000A.
LIGHTING
Item #/QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER @TYPICAL RENEWABLE COLLECTION SYSTEM RATED OVER 200 MW TO 300 MW INCLUDES TRANSFORMERS RATED FOR 113/150/187 MVA,
E80 7 LIGHTING, 400W SECURITY LIGHT WITH VISOR, LAMPHOLDER AND MOUNTINGS, MULTIVOLT, GRAY HOLOPHANE PFA00HPMTKW1GA |[CONTRACTOR 7 = 10%
E81 7 LIGHT MOUNTING BRACKET (USED WITH ITEM ES0) HOLOPHANE BKT-1-HG CONTRACTOR .
MISCELLANEOUS
Item #|QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER @ SWITCHED REACTANCE OR SWITCHED CAPACITANCE REQUIREMENT IS DETERMINED BY THE REACTIVE POWER FLOW STUDY.
£83 3 1/4" X 5" X 30", RECTANGULAR AL. BAR 1.484 LB/FT (ONLY USED FOR DOUBLE FEEDER CIRCUITS) IMT 1/4"X5" CONTRACTOR
ES5 9 JUNCTION BOX HOFFMAN A16R166HCR CONTRACTOR
E86 2 TRANSITION PLATE, 2-HOLE PAD, ALUM. TO COPPER SEFCOR ATP-B CONTRACTOR
E89 12 |GROUND STUD, BOLTED TO 4-HOLE PAD SEFCOR WTS-4B CONTRACTOR
E90 10  |30K ANCHOR SHACKLE - - CONTRACTOR
E91 10  |QUADRANT STRAIN CLAMP, BOLTED, GALVANIZED DUCTILE IRON, 3/8" SHIELD WIRE HUBBELL SWDE46C CONTRACTOR
E92 | ASREQ'D |SEE WILDLIFE MITGATION ITEMS W1-W10 AND DRAWING FOR FURTHER INFORMATION - - CONTRACTOR
£96 6 3/4" x 4" x 24", RECTANGULAR AL. BAR (ONLY USED FOR REACTOR NEUTRAL TO VT CONNECTION) IMT 3/4" X 4" CONTRACTOR
E97A 1 FIBER HAND HOLE, BOX, OPEN BOTTOM, 30" X 48" X 36" QUAZITE PG3048BA36 CONTRACTOR
E97B 1 FIBER HAND HOLE, BOX LID, 30" X 48" QUAZITE PG3048HA0009  |CONTRACTOR
E70 100' |NON-METALLIC CHAIN LINK FENCE - - CONTRACTOR
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KEY NOTES:
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~ FROM | : i BCT'S SH 2-3 i WDG2 b
C B T A 52/TR2 34.5KV : Y . . o
- 6;3' ................. i 936 o ) BCT'S SH 2-3 | ! | | b
TRANSFORMER #2 A L o00SATA? - " FROMTRZ | [ i | i Y.
C OPERATE , L o/e3on i - , : * ! ! T s /¢ :
11061125 A = B 125 € ! TR Josey NETTRALBETS - jwns v o (7N | I 87N .
75/100/125MVA - : _ NGR#2 FROM TR2 ! N) | | N} s |
Z=9% | 3000:5AMR 0.9 OHM i . | SN\ !
+/-10% HV LTC A ----------------- - m 3000:5ATAP NEUTRAL BT i TN s/
Arr T, ares jweste ; ; :
c B 0 L]
- 87T2P oo g
e INCON  (WDG 1Y2) | |
2100:5A (- provs L 1)
; ; TO
o I 'PACLTC/TR2! XFMR T1
ATS SH 2-2
30005ADR 11 | .
SHORTED g_ i TR2 T2 FANS
IONO, ousosrorz |
" ! EMER STA. AUX. #2 —EIZD—/— j NOTE 1
3000:5AMR | . 100 KV 12 | | -
30005ATAP (] | N~ 34,500-120/240V | XFIIR T2 3
: FROM
R Y 1] 12K 38KV - . | ATs#o  ACPIEBOARDH
5E = T X NOTES
o FROM
¢ T/c 400A FUSED 1. XFMR T1 ATS AND XFMR T2 ATS ARE PRE-INSTALLED
A L DISCONNECT ON TRANSFORMER
c e ‘ #1 SH 2-2
TR2B z O
34 5KV STATION AC
: "B" PANEL
TO 52/TR2 34.5KV
SH 2-3
REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS “ ’ xce’Energy® THIS MAPIDOCUMENT IS A TOOL
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KEY NOTES:

161KV LINE TO
OO0 SUBSTATION ] M/XOX(1) 161KV ___ (1) THE INTERCONNECTING UTILITY METER IS INSTALLED WHEN THE INTERCONNECTING UTILITY METERING IS

REQUIRED AT THE COLLECTION SUBSTATION. NOTE THAT WHEN THE INTERCONNECTING UTILITY METERING

I
i |
(XXX) | |
wEE T TTmEETTT e TR O TTET | IS AT THE COLLECTION SUBSTATION, THE INSTRUMENT TRANSFORMERS SUPPLYING THE CURRENT AND
vvor YVor ofry Vi Ll I
Ly |}—H | TRTABTKV | 1 TR216TKV 1 1 Xxx 1 1 TR1345KV | 1| TR2345KV I | ! VOLTAGE SIGNALS TO THE METER MUST MEET THE INTERCONNECTING UTILITY REQUIRMENTS.
__________ | B, —_—————— | B —_—————— | PO, —————— | IO, —_—————— |
XXX LINE 161KV CCVT SEL-351S SEL-351S SEL-311L SEL-351S SEL-351S | !
. 92,000-115/65.71V bommmmr VESTAS PRG
o 800/1400:1 [
X ¢ - - - - -
¢ | L o
ANun g .
ro AT oy R
@—— 52/TR2 161KV Ao T i i INTERCONNECT
SH 2-1 C—8B t @ @ " N 161KV ! LUTILITY
A A z [ oM /XXX (2) 16 | @ | METER
[ | i A i i
TR1A Cé B CéB | 87S/XXX | @ / | ' :
161KV - - ! ! ! . ; !
—————————— I
£ SEL-371L I | R !
i b
B
600:5ASR E‘ €= (V) |
0.155B1.8 ] oo éél: }55
(] TO M/ XXX (1) & M/ XXX (2) 161KV -
SH 2-1
TO 87T1P
1200:5AMR (|
1200:5ATAP {1
1200:5AMR &‘
1200:5ATAP C]
FROM oo
86T1P o | N N L s TRIPTC-2
87P/XXX SH 2-1 -=-- oo a3 N\ 52 ! k 52/TR1 161KV
TOA ALALZNT |
FRO|\S/| _________________ —AJ€2 TR1 161KV ! 50BF :
86T1 . 508
TO 87T1S '
86BF/TR1 34.5KV SH 2-4 . TR1 161KV @ |
86BF/TR2 161KV SH 2-1 LT one | o
50BF/TR1 161KV . P e : ! ‘86BE" KEY XXX
_ o |AND e Fh--a-toe{ TRE poom>
BISIXXXSH2-T 1200:5AMR C] A H L 161KV, TTVIA
1200:5ATAP et fmm o - —LOR 87P/XXX
- . SEL-351S | ; ; 87S/XXX
—— TO 87S/XXXSH2-1 . -® ! LOW i
- | 87P | | GAS | d
1200:5AMR C] - 818 - 22Eg e TRIP TC-2
1200:5ATAP E_ XXX : 52/TR1 34.5KV SH 2-4

6301-MT/TR1

52/TR2 161KV SH 2-1 TRIP TC-1 FROM
TOBTRROOCSH 241 52/TR1 161KV ¢---{ 86T1P 6301-BH/TR N 527TR||£ :gﬁ( .
' 52/TR1 34.5KV SH 2-4 s | 86T1S f----2
H l LOR 630ILTC/TRT 52/TR1 34.5KV SH 2-4

INTERCONNECT UTILITY

L , !
L~ METER ! i FROM o T T T T g Trae T [
FRE?C%W T ! ! 87T1P : 52/TR1 161KV 1 WPG! 8/T1S |
SH 1 : i . SEL-487E ! BCT'S {7 SEL-387A | |
' i FROM : i ; VIA 50BF/TR1 161KV | o
. &— ) f @ . 52/TR1 161KV ' : . | Lo
600:5AMR ! i BCT'S : | i i Lo
SHORTED C] | ! : i | | <: :) 87T). ¢ !
€ I I : ___________ : : ?” i i S E i
(NOTE 2) ! : ! ! @ Lo
B ! ' i i ! i
3005ASR ] 0 | ! | FROM | Lo
! ! 52/TR1 345KV —L—HF | P
(V\?[ZEI\PM) FROM | ! : BCT'SSH2-4 | WDG2 P
A 2000:5AMR 52/TR1 34.5KV s . i i o
$ SHORTED BCT'S SH 2-4 i : : : o
(Y MM i ! i i i i
c 5 I eI RN S FROM TR1 : ! LN L
- - 6833' ------------ U X HIGH-SIDE i : ! L m 5IN} ¢ |
! ATR 600:5AMR e — 1 NEUTRAL BCT'S ' WDG IY1 el ! 8/ 1
TRANSFORMER #1 A OPERATE ; 600:5ATAP = RO TRI : ---+ 87N\ | i :@9 _________ ¢ !
_____________________ i P | 1 j |
gy e e (@) —00 oy | [ T
7=9% - B | NGR#1 NEUTRAL | WDG 1Y2 i i IND S i
ST W R 2 e
A ATR aYas m—ﬂ'
L |
C f B TO
= @ 87T1P
- I INcon (WDG 1Y2) A
LTC B 1250B : :
2100:5A : LTC :
i i
It
3000:5ADR
SHORTED g_ TO
XFMR T2
ATS SH 2-1 TO
T1FANS
i AC PNLBOARD #1 ‘
3000:5AMR ’/ T T
3000:5ATAP (| T j
E: EMER STA. AUX. #1 | — . FROM NOTES
100 KVA, 1@ | | AC PNLBOARD —
34,500-120/240V XFMR T1 42 SH 21 1. XFMR T1 ATS AND XFMR T2 ATS ARE PRE-INSTALLED
® Lp_ ‘ —T ATS - ON TRANSFORMER
NOTE 1 2. XXXXXX METER INPUT CURRENT RANGE MUST BE
12K 38KV | ! ATS #1 RATED FOR 20 AMPS CONTINUOUS CURRENT.
5E T — - TO LOGAL UTILITY
aH| R L - ] T/c 100A FUSED  TRANSFORMER
N DISCONNECT
TR1B X c ‘ SWITCH #1
34 5KV j\Y
N TO
STATION AC
TO 52/TR1 34.5KV "A" PANEL
SH2-4 ATS #2
SH 2-1
REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS Y ’ xce’Ener ® SN ShUL SN i
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A B C D E F G H I J
FROM KEY NOTES:
TRANSFORMER #2 TRIP TC-2
SH 2-1 I ? 52/TR2 345KV SEL-351S RELAYS ON THE MAIN AND TIE BREAKERS ARE TO INCLUDE A CLOSED-TRANSITION FAST BUS
_ &_ TO 87B2P/34.5KV FROM TRANSFER SCHEME. SEE SEL QUICKSET DESIGN TEMPLATE GUIDE LDG0003-01 (SEL-351S THREE-RELAY
s0005ATAP ) i — 11300 322 MAIN-TIE-MAIN AUTOMATIC TRANSFER SCHEME CONTROL APPLICATION). SCHEME IS INTENDED TO ALLOW
d i §EQ$§$1§5'324%KV SH 2.4 FOR THE ISOLATION OF A MAIN POWER TRANSFORMER THROUGH AN OPERATOR INITIATED ACTION WITH NO
&_ | : TRIPTCY LOSS OF POWER TO THE 34.5 KV BUS THAT IS NORMALLY PROVIDED POWER FROM THE MAIN POWER
3000:5AMR L 86B2S\ . 52/TR2 34.5KV TRANSFORMER BEING ISOLATED.
FROM  3000:5ATAP C] . 345Ky 7 52/XxX 321
86T2P SH 2-1 ) P ‘or  52/XXx322
. - 86B2P/34.5KV T | oo 52/VAR2
- - 51/TR2 34.5KV ------mmmmmmmoos —\r= 52 -- @ ------ | 52/BT1-2 SH 2-4
FROM : LN EROM s ATC2 TR2 34.5KV : !
52/TR2 34.5KV BCT'S : b e — > TRIP TC-1 86725 SH 2.1 ° ______ R Oy IR TCA
52/XxX321 BCT'S : l N Lor ~ CATRZ 35KV 86B2S/34.5KV al 51 | 52/TR2 34.5KV
| XXX ) .
52/XXX 322 BCT'S oo SR 52/ XXX 322 SGBF/TR%:%}{(QV 33H5}2<\) 3000:5AMR ] i TRIP TC2
SEL-587Z 52/VAR2 : 3000:5ATAP g_  62BF | 86BF 52/TR2 161KV SH 2-1
52/VAR2 BCT'S 52/BT1-2 SH 2-4 rosTes AN oAb N 7 52/ XXX 321
. L S . ' 52/ XXX 322
52/BT1-2 BCT'S SH 2-4 (] ' SEL-3518 LOR 52/VAR2
3000:5AMR 52/BT1-2 SH 2-4
3000:5ATAP g_ |
TO 87T2P - 87B2P/34.5KV -= 87T2P
SH2-1 | 87728
x TroA | | PRGOS
L vvans I . I | 50BF i i 51 i i i
: 51/ XXX 321 : : 51/ XXX 322 : : TR2 161KV : : TR23_4.5KV: : :
BUS2345KVPT TS TS L. TTTepIoTD eI R ¥
20.125-115/67.08V SEL-351S SEL-351S SEL-351S SEL-351S SEL-2411
175/300:1
- X
01—t
sy |
Ci\s C$B [Tt N ! I
- - | 87VIVAR2 | | 50BF/BT1-2 | ;
~sEL487V SEL-351S |
SEL-487E
FROM 34.5KV BUS #2
52/BT1-2 @ ¢
SH 2-4
XXX321C XXX 322C VAR2A
2000:5AMR %‘ 2000:5AMR &‘ —— TO
2000:5ATAP JI 2000:5ATAP I 1200-5AMR E— 87V/VAR2
d gl 1200:5ATAP SH2-5
d
BUXXX321 N~~~ | | 51/XXX322 - N o U
S EIN0000} b |
FBWS21 | J m : FBW322 | |
| e TP J |
FROM ™~ —AJE1 ' FROM ==n=smemmmmmmmmmmmmneee Y —AC frmmmmmmmmeeeee
86B2P/34.5KV  FROM - —AJC? @ B T o A —
86B25/34.5KV 86B25/34 5KV SEBP M T W% )
86BF/TR2 34.5KV 86BF/TR2 34.5KV 87VIVAR2 SH 2-5 FROM -3 —\/ &2 (NOTE 1)
86B2S/34.5KV
86BF/TR2 34.5KV
87V/VAR2 SH 2-5
+ 3 ST HETE + J SEL-351S B
3000:5AMR OPER 3000:5AMR OPER 3000:5AMR
3000:5ATAP E_ 86B25/34.5KV 3000:5ATAP g_ 86B25/34.5KV 3000:5ATAP g_
TO TO L TO NOTES:
87B2P/34 5KV 87B2P/34.5KV 87B2P/34.5KV 1. 52/VAR2 WILL BE BLOCKED FROM CLOSING BY THE 87V/VAR2
RELAY WHEN THE DOWNSTREAM CAP AND REACTOR SWITCHERS
ARE CLOSED.
‘ X . ‘ I |
XXX321B XXX321A [ A | XXX322A  / XXX322B [ A |
I - GT321 | I - GT322 |
| I A— 34,500GrdY/| | IA— 34,500GrdY/|
”—H 'H‘ : éijgg 19,92(r) i I}—H l}—H ! éij%g 19,92{) i
. 2600 KVA | . 2600 KVA |
| 4.70% 20 | | 470% Z0
E L 24.4kv McOV ! E L 24.4kv McoOV ! TO 52/CAP2-1,
| T STATION ! . STATION ! 52/CAP2-2
R o & 52/REA2-1
SH 2-5
345KV FDR 345KV FDR 345KV FDR  34.5KV FDR
3B 3A 4A 4B
REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS /) xce’Ener ® THIS MAPIDOCUMENT S A TOOL
DWG NO. MANUFACTURER DESCRIPTION C/ gy PERFORMANCE OF THEIR JOBS. UNIT 0
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REV. B - ADDED FAST BUS TRANSFER, 1-29-24 XXXXXXX WIND FARM PROCEDURES, AND EQUIFMENT 34.5KV BUS #2
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TRAINING PROGRAMS AND
SN SATE. ChK SATE TS METERING AND RELAYING DIAGRAM
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: PROJ. NO: ENGINEERING & CONSTRUCTION NH-XXXXX-2-3 B
APVD: DATE: SCALE: NONE
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A B C D E F G H | J
FROM
TRANSFORMER #1 KEY NOTES:
SH 2-2
TRIP TC-2
10 87B1P134.5KY L S FROM . (7) SEL-351S RELAYS ON THE MAIN AND TIE BREAKERS ARE TO INCLUDE A CLOSED-TRANSITION FAST BUS
3000:5AMR E‘ | poomm-mom- 51/ XXX 312 TRANSFER SCHEME. SEE SEL QUICKSET DESIGN TEMPLATE GUIDE LDGO0003-01 (SEL-351S THREE-RELAY
S000:5ATAP C] | | SOBRIBT1D 24 5KV MAIN-TIE-MAIN AUTOMATIC TRANSFER SCHEME CONTROL APPLICATION). SCHEME IS INTENDED TO ALLOW
i | l TRIP TC-2 FOR THE ISOLATION OF A MAIN POWER TRANSFORMER THROUGH AN OPERATOR INITIATED ACTION WITH NO
i ; 3000:5AMR &- 86B1S) 52/TR1 34.5KV LOSS OF POWER TO THE 34.5 KV BUS THAT IS NORMALLY PROVIDED POWER FROM THE MAIN POWER
I I Il r ------- -
FROM | | FROM  3000:5ATAP C] | | 348Ky TRANSFORMER BEING ISOLATED.
52/TR1 34.5KV BCT'S : et 86BIP) S TRIP TCA1 86T1P SH 2-2 - e i ! LOR  55/vART
, ! 345KV Zo/TRY 34 5KV 86B1P/34.5KV - ! L ! 52/BT1-2
52/XXX311 BCT'S ! ! LOR ™55/ xxx 311 51/TR1 34.5KV ----------===-==3 i Vo 52 i - -r-----d !
D QR Sl e SRS ; XXX TR1 34.5KV ! ' E
52/XXX 312 BCT'S SEL-587Z 5§’Z,BTE;2 B6T1S SFECZD'\Q """"""""" —\JE4 TR134.5KV : Jl i . TRIP TC-1
il 3 L o 1 O N N~ o .
52/VAR1 BCT'S 52/VAR1 86B1S/34 5KV B | ‘@ ! 52/TR1 34.5KV
. 86BF/TR1 161KV SH 2-2 : i i
52/BT1-2 BCT'S 3000:5AMR | TRIP TC-2
S1UTR134.5KV. 3000:5aTAP (T : —62BF | 86BF 52/TR1 161KV SH 2-2
| TO87T1S | |AND oo O | TRT f-=====" 52/XXX 311
SH 2-2 I i 345KV,
a - T SEL 35S LOR 22/XXX 312
30005AMR [] gg\éﬁ;
3000:5ATAP E_ 10 87T1P ;
——  SHow2 = 87B1P/34.5KV
TR1A
34 5KV -
| l
| PACLTC/TR1!
i i
———————————————————————————————————— i i
BUS 1 34.5KV PT | I | I | 50BF i | 51 ! i
20,125-115/67.08V i ST/XXX 311 | i ST/XXX 312 | i TR1 161KV | | TR134.5KV | i i
________________________________________ R PR |
175/300:1 SEL-351S SEL-351S J SEL-351S J SEL-351S SEL-2411
X
—
— | —3 &
12K . o e
A E A | TR1 i
$ Y ' | |
c”te ¢t ! i i
) ) | o | ! I I e FROM
i 87VIVAR1 i i 50BF/BT1-2 | ! i i FROM <mm o memmmmemee Lo 86B1S/34.5KV
S S S i ! ! P '
L_ N N 86B1P/34.5KV o 86B2S/34.5KV SH 2-3
SEL-487V SEL-351S SEL 487EI M650 86B2P/34.5KV SH2-3 | ! 86BF/TR1 34.5KV
8 50BF/BT1-2 345KV | | 86BF/TR2 34.5KV SH 2-3
P 50BF/BT1-2 34.5KV
BT1-2A1 3000:5AMR  3000:5AMR 4,  3000:5AMR 3000:5AMR BT1-2A2
34.5KV BUS #1 3000:5ATAP SHORTED 3000:5ATAP 3000:5ATAP TO
1 ? — 34.5KV BUS 2
o O |
O 9 SH 2-3
TO T 52 1O
87B2P/34.5KV = BT1.2 87B1P/34.5KV
VAR1A XXX311D XXX312C SH2-3 N.O.
S
@ : N N L 5 TRIPTC1&2
! i 52/BT1-2 34.5KV
| I
: 50BF |
- TO : BT1-2 34.5KV :
1200:5AMR E‘ STV VER 2000:5AMR (] 2000:5AMR (] I !
1200:5ATAP - 2000:5ATAP 2000:5ATAP |1 | ] eer TRIP
d d d I Lo/ Ak gem1s/34.5KV
I . 86B2S/34.5KV SH 2-3
! SEL-351S
| 87B1P
_ 87B2P
T 51/TR1 34.5KV
____________________________________ | 51/TR2 34.5KV
I i :
I I
D) @)
I I
I |
I I
FROM ---=-=-======mmmomomoooome oo AT 52 FROM -------ooommoooes 5 A I 8681FI§/(3?2A5-I;§/- -------------- N i
86B1P/34.5KV Tco| VAR 86B1P/34.5KV e i _ Tco |
] FROM ------- 5 —ATE: FROM ------2 N —ATE: | FROM ------2 5 —ATE: |
87VIVART SH 2-5 86B15/34.5KV (NOTE 2) 86B15/34.5KV ! 86B15/34.5KV :
86BF/TR1 34.5KV 86BF/TR1 34.5KV ! 86BF/TR1 34.5KV .
87V/VAR1 SH 2-5 i |
i i
| |
I I
I I
I I
I I
I I
| |
| I
I I
| i i
3000:5AMR 3000:5AMR C] S 3000:5AMR C] e e
3000:5ATAP (4 3000:5ATAP E_ SEL-351S 30005ATAP CF 3 SEL-351S
TO TO OPER TO OPER
87B1P/34.5KV 87B1P/34.5KV 86B1S/34.5KV 87B1P/34.5KV 86B1S/34.5KV
NOTES
® ¢ 1. XFMR T1 ATS AND XFMR T2 ATS ARE PRE-INSTALLED
ON TRANSFORMER
2. 52/VAR1 WILL BE BLOCKED FROM CLOSING BY THE 87V/VAR1
pm T | pm T | RELAY WHEN THE DOWNSTREAM CAP AND REACTOR SWITCHERS
v ! ! | i ARE CLOSED.
. A > : FBW311A FBW311B FBW311C i A > : FBW312A FBW312B
I = GT311 | I i GT312 |
e —— S C 34,500GrdY/! L — S C 34,500GrdY/!
! ek 19,020 | 1H| 1H| 1H| ! ek 19,020 | 1H| 1H|
: I 3E 2600KVA | : & 2600KVA |
, r 4.70% Z0 | , r 4.70% 20 |
i L ! i — !
= I = I
E —— 24.4KV MCOV | E —— 24.4KV MCOV |
) T STATION | T STATION |
TO 52/CAP1-1, | = clAss ! = class |
52/CAP1-2 ] ]
& 52/REA1-1 34.5KV FDR 34.5KV FDR 34.5KV FDR 34.5KV FDR 34.5KV FDR
SH 2-5 1A 1B 1C 2A 2B
THIS MAP/DOCUMENT IS A TOOL
NO REVISION ZONE | DATE | BY | CHK | ENG | NO REVISION ZONE | DATE | BY | CHK | ENG REFERENCE DRAWINGS 7 ’ xce’Energy® HIS MARIDOCUMENT IS A TOO! UNIT 0
MANUFACTURER PERFORMANCE OF THEIR JOBS.
. DWG NO. DESCRIPTION YOUR PERSONAL SAFETY IS
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION CONTROL
SAFETY PRACTICES,
REV. B - ADDED FAST BUS TRANSFER, 1-29-24 XXXXXXX WIND FARM PROCEOURES, AD EQUIPMENT 34.5KV BUS #1
TRAINING PROGRAMS AND
SN SATE ChKC SATE. C PROSR! METERING AND RELAYING DIAGRAM
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: . : - - )=
PROJ. NO ENGINEERING & CONSTRUCTION NH XXXXX 2 4 B
APVD: DATE: SCALE: NONE
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A B C D E F G H | J
FROM 52/VVAR1 4 4 FROM 52/VAR2 \ ¢ ®
SH 2-4 SH 2-3
VARC1-1 VARC1-2 VARR1-1 VARC2-1 VARC2-2 VARR2-1
FROM 52 FROM 52 FROM 52 FROM 52 FROM 52 FROM 59
87V/IVAR1 —————>T%1/\—> CAPY-1 87VIVART —————>T%‘/L> CAP1-2 87VIVAR1 ———>T%1/\—> REA1-1 87VIVAR2 —————>T%‘/L> CAP2-1 87VIVAR2 —————>T9\1/L> CAP?-2 87VIVART ———>T9J/\—> REA2-1
(NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2) (NOTE 2)
H[¢ 1H[ ¢ TH[ ¢ H[ ¢
19 MVAR S 19 MVAR i 10 MVAR 19 MVAR i 19 MVAR G 10 MVAR
CAPACITOR < CAPACITOR < REACTOR CAPACITOR < CAPACITOR REACTOR
BANK 1-1 BANK 1-2 BANK 1 BANK 2-1 BANK 2-2
CAP BANK GND 1-1 CAP BANK GND 1-2 CAP BANK GND 2-1 CAP BANK GND 2-2
NOTE 1 NOTE 1 NOTE 1 NOTE 1
o | VIR1-1
175:1
1-PT
r r
| |
|l i . |l ] |l _ T
SEL-487V SEL-487V SEL-487V BUS 2 SEL-487V SEL-487V
345KV PT
SH 2-3
| =TT T T T T T T T T T T T e - T 52/CAPT-{ 52/CAPT2 BIREATA | ) 52/CAP2-1 52ICAP2-2 5I/REAZ |
| 5 52b | BC | 52 52b 52b | N BC
| 8rv "7 52VAR1 | 8rv 1777 52)VAR2
| VAR1 | | VAR2 |
BC o e A S B - BC o .| [ KT vr 0 S L.y BC
52/CAP1-1 | ® ] | | 52/CAP1-2 52/CAP2-1 | 1 | | 52/CAP2-2
| ! | | | ! | |
N . *""* """"" ' TRIP TC-1 2 '*""* """"" ' TRIP TC-1
TRIPTC1 ! A INNT TRIPTC-1¢_ . ! A IR .
52/CAP1-1 < F ______________ ; i i R AND T > 52/CAP1-2 52/CAP2-1< T . . i i e AND [ > 52/CAP2-2
| | ! b | | ; ; b I
! e , P — ! ! e S l
BC ' L L AND )------o-oo- 7 | BC I L P AND )~~~ .
52/REA1-1 <|‘* """""" T I S P 52/REA2-1 <~ ~{86R2-1 DA . 0 ! ﬁ* ----- Lo
| B . ® . P P | N ! Lo bl
| N L s T AaND ey | N T AND ey
4\ K . | S I A P I N i G S | S N S v NOTE
TRIPTC1 (o L ; bommmmmee bommmmmmmmeeee F4-- | o TRIPTC-1 «_______ L N A N e e demy by NOTES
52/REA1-1 | SO e P 52/REA2-1 | S S A P 1. CAPACITOR BANK GROUNDING SWITCHES
| Pl |AND e | L |AND )T SHALL ONLY BE CLOSED WHEN UPSTREAM
| : Pl | P Pl BREAKER (52/VAR1 OR 52/VAR2) IS OPEN.
| P | Pl 2. EACH SWITCHER WILL BE OPENED 1 SECOND
' | P! TRIP TC-1 & TC-2 ' | oo TRIP TC-1 & TC-2 AFTER THE UPSTREAM BREAKER HAS OPENED.
| | SRS AP S N > 52/VAR1 | ! S S S S B > 52/VAR2
| ! | SH 2-4 | ! | SH 2-3
| i | | i |
I T ! | I i I
| P  628F | OPER i i ™ 628F | OPER
| B SR ] 4------> 86B1S/34.5KV | . ST S +-----> 86B2S/34.5KV
____________________________________ SH 2- S SH 2-3
FROM SEL-487V oM SEL-487V
SH 2-4 SH 2-3
THIS MAP/DOCUMENT IS A TOOL
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS (/) Xce’Energy® TO ASSIST EMPLOYEES IN THE UNIT 0
DWG NO. MANUFACTURER DESCRIPTION PERFORMANCE OF THEIR JOBS.
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION CONTROL
SAFETY PRACTICES,
XXXXXXX WIND FARM PROCEDURES, AND EQUIPMENT 34.5KV REACTIVE POWER
TRAINING PROGRAMS AND
SWN. SATE. CHK. SATE. o METERING AND RELAYING DIAGRAM
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: PROJ. NO: - _)-
ENGINEERING & CONSTRUCTION NH XXXXX 2 5 A
APVD: DATE: SCALE: NONE
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NOTE:

EMER STA AUX TRANSFORMERS TO BE CONNECTED TO A & C PHASES

LEGEND:
F FIXED FITTING

S SLIP FITTING

N.S. NEAR SIDE

F.S. FARSIDE

NH- XXXXX-X

E EXPANSION FITTING

MINOR MATERIAL SEE

MAJOR MATERIAL SEE
NH-XXXXX-X

NORTHERN STATES POWER COMPANY

XXXXXXX WIND FARM

XXXXXXX COUNTY, MINNESOTA

YOUR PERSONAL SAFETY IS
PROVIDED FOR BY USING
SAFETY PRACTICES,
PROCEDURES, AND EQUIPMENT
AS DESCRIBED IN THE SAFETY
TRAINING PROGRAMS AND

ELECTRICAL DETAILS

5 DETAIL, SEE DWG.
# NH-XXXXX-X THRU XXXXX-X
3I_6’I
2'_3"
2'-0" 5" AL. @
3'-6" . BO Co
0 0 j
= = M24
= = TYP.
Z?_O MCM 750 MCM
J VP, AL
) D-‘ | v =
0 % g
a B & K o
a & 5 kS %
hd ] 5 5 CONCENTRIC GROUNDS, — kS
: 3 =% TYP. CONNECTED TO GROUND CABLE
o)
=
/
z 750 MCM 750 MCM/
< AL AL.
0 TYP.
.| B
o L
UNDERGROUND CABLE SUPPLIED © o«
BY UNDERGROUND CONTRACTOR UNDERGROUND CABLE SUPPLIED —\\
FOR GROUNDING TRANSFORMERS BY UNDERGROUND CONTRACTOR \
FOR FEEDERS & GROUNDING
TRANSFORMERS ONLY
SEAL WITH CLOSED CELL
:E[] FOAM APPROPRIATE FOR
ELECTRICAL EXTERIOR USE
AND UV EXPOSURE.
i HO
"C" CRIMP TO 1 I G —
Al 4/0 CU GND
B CONDUCTOR I
‘\/
Y 4-300 MCM ﬂ Rt
1-4/0 CU 250 MCM
o TYP.
MAINTENANCE
AC SOURCE ¥\ GD28 g
[ I 5
AUX TR
PANEL
TO SUBSTATION
RISER STRUCTURE
— 1 ; [ ]
STATION SERVICE TRANSFORMER GROUNDING TRANSFORMER GROUNDING TRANSFORMER RISER STRUCTURE
THIS MAP/DOCUMENT IS A TOOL
NO REVISION ZONE | DATE | BY | CHK | ENG | NO REVISION ZONE | DATE | BY ENG REFERENCE DRAWINGS @ xce’Energy® T ASSIST EMPLOYEES IN THE UNIT 0O
DWG NO. MANUFACTURER DESCRIPTION PERFORMANCE OF THEIR JOBS.
REV. A - ISSUED FOR REVIEW: 8-9-21

COLLECTOR SUBSTATION PHYSICAL

DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY Rev
PM: DATE: PROJ. NO: - -
©J.NO ENGINEERING & CONSTRUCTION N H XXXXX X
APVD: DATE: SCALE: NONE
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A B C D E F G H | J
LEGEND:
F  FIXED FITTING
S SLIPFITTING
E  EXPANSION FITTING
N.S. NEAR SIDE
F.S. FARSIDE
MAJOR MATERIAL SEE
NH-XXXXX-X
@ MINOR MATERIAL SEE
NH-XXXXX-X
DETAIL, SEE DWG.
D# | NH-XXXXX-X THRU
NOTE XXXXX-X
2'_0" 6" | 2'_6" 1'_0" | -1'_0" 2'_6" | 6" 2'_0" 3'_6" 3'_6" 1. INSTALL |NSULATION SO THAT THE TOP OF THE
ARRESTER AND LEAD PROVIDE A
TYP. TVP. A PHASE-TO-GROUND SPACING OF 18".
5"AL. . . . 5AL 2. REFER TO COLLECTION ONE LINES FOR
EoNTYP TUBE TUBE 5 AL COLLECTION CABLE SIZING (NH-XXXXX-X AND
' ' NH-XXXXX-X)
@ @ TUBE
TYP.
AQ . co TVP. AQ BO co TO 34.5KV TO 34.5KV GROUNDING
FEEDER BKR TRANSFORMER CONNECTION
1) 1272 AAC 5
( ) TYP o o o o M24 o o o o @TYP o o TYP
TYP. @ . @ (1) 1272
@>\ 34.5KV ‘ AAC
- TYP.
N TYP. SW 89F1B @ \@
o o ed O ) o o o [ o o & 89F1C o o o o oo
D—)— h—{ —({ Il N I I
TYP.
Elo 6" |
o |
o z; gg z; §> z; EQ)@TYP.
o [0) [0) o o o [0)
ﬁ o_o] o] % ﬁ 0_o] ﬁ
@ SA. @TYP.
TYP. M21
TYP.
it T (1) 1272
AAC (1) 795 AAC 1T\1(:%2
TYP (1)
. E17 . AAC
o
TYP.
[
&N
NG
®
E35 ¥ i TYP. K K
£ ) 2 £
TYP.
SEE NOTE 2 CONCENTRIC NEUTRALS, —4 SEE NOTE 2
PROVIDED BY CONNECTED TO GROUND CABLE / ]
%o UNDERGROUND ATTACHED TO ARRESTERS @
Al
® SEE NOTE 2 \ SEAL WITH CLOSED CELL
- FOAM APPROPRIATE FOR
MAINTPAEIS II:/IAK\II\.ISIEXICDTBI:{IEIFij’g SEAL WITH CLOSED CELL ELECTRICAL EXTERIOR USE
RECOMMENDATIONS FOAM APPROPRIATE FOR AND UV EXPOSURE.
SEAL WITH CLOSED CELL PROVIDED BY ELECTRICAL EXTERIOR USE
FOAM APPROPRIATE FOR UNDERGROUND AND UV EXPOSURE.
ELECTRICAL USE . . .
< < <
~— ~— 5 o -~
| | TRENCH GROUNDS (AS /
REQUIRED), CONNECTED ]
® TO GROUND CABLE £
o ATTACHED TO ARRESTERS -
70" 20" 70" 8-0" 8-0"
I
16'-0" -
SECTION A-A -
FEEDER RISER
THIS MAP/DOCUMENT IS A TOOL
REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS (/) XCe’Energy® TO ASSIST EMPLOYEES IN THE U N IT O
DWG NO. MANUFACTURER DESCRIPTION PEY%FSFE{,“:"QQ'S%NTLLT\EFE T¢0|23~
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION PHYSICAL
SAFETY PRACTICES,
XXXXXXX WIND FARM PROCEDURES, AND EQUIPMENT ELECTRICAL DETAILS
XXXXXXX COUNTY. MINNESOTA AS DESCRIBED IN THE SAFETY
! TRAINING PROGRAMS AND
DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: PROJ. NO: - -
ENGINEERING & CONSTRUCTION NH-XXXXX-X
APVD: DATE: SCALE: NONE
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A | B | C D E F G H | J

LEGEND:
F FIXED FITTING

5" AL.
TUBE . NOTE:
m TO PREVENT TORQUE ON SURGE ARRESTER DO NOT
A APPLY TENSION TO JUMPER.
FIELD WELD
BOTH SIDES FOR
FIXED SUPPORT

S SLIP FITTING

BY TRANSMISSION E EXPANSION FITTING

STAINLESS STEEL
STATIC SPRING

FOR SLIP FITTING
/MM LC ) ( )] [ Y
NG
> C > o

N.S. NEAR SIDE

@ 3/8" EH.S.
\

F.S. FARSIDE

MAJOR MATERIAL
SEE NH-XXXXX-X

MINOR MATERIAL

SEE NH-XXXXX-X

) 5" AL. 5" AL. PROVIDED BY o
€ e ) > [ s e HOH DETAIL D5 o ] RIS
() \ GROUND SHIELD WIRE TO 161KV UPRIGHT SURGE ARRESTER XXXXX-X
‘¢‘~ m —_— — —

j STEEL STRUCTURE
(SEE GROUNDING DETAILS)

4

FIELD WELD \ gEQBCE‘I[\IUDRE
BOTH SIDES FOR
FIXED SUPPORT CENTERING DEVICE STEEL'STRUCTURE #2 AAC @

TS

STAINLESS STEEL THICKNESS WILL
STATIC SPRING PROVIDE PROPER

FOR SLIP FITTING GAP FOR WELDING. PROVIDED BY
>/ ( >/ SUBSTATION DETAIL D4 USE VENDOR SUPPLIED
161KV /\/ SHIELD WIRE TERMINATION vt e
INSTALL @ :

NOTES:
1. SEE GENERAL ARRANGEMENT
& SECTIONS FOR FIXED OR DETAIL D1 DETAIL D2 DETAIL D3 DETAIL D6
SLIPPED SUPPORT TYPE. FIXED/SLIP BUS SUPPORT BUS COUPLER TRANSMISSION LINE TERMINATION 34.5KV VOLTAGE XFMR
NOTES:
NOTES: (1) 954 1. INSTALL BUSHING COVERS ON EACH OF
1. INSTALL BUSHING COVER TO ALLOW FOR OIL THE BREAKER BUSHINGS. NEVER COVER
INDICATORS TO BE VIEWED FROM THE GROUND. 2) 1272 MORE THAN THE FIRST BUSHING SKIRT.
2. INSTALL INSULATION FROM THE BUSHING COVER TO AAC 2. INSTALL 18" OF CABLE INSULATION FROM
PROVIDE 18" PHASE-TO-GROUND SPACING. (;2\(13272 THE BUSHING COVER UP THE CABLE.
M30
TO SWITCH/BUS ~ TO SWITCH/BUS
(1) 1272
AAC
L — .
\{é (2) 1272
AAC
(1) 1272 2
) ]
DETAIL D7 | DETAIL D8 DETAIL D9 DETAIL D10 DETAIL D11
—L . —
161/34.5KV XFMR (LOW SIDE) 161/34.5KV XFMR (HIGH SIDE) 34.5KV SWITCH FEEDER BREAKER TO XFMR 345KV FEEDER/VAR BREAKER
INSTALL
AT ~ 30°

2-1/2" AL
TUBE
TYP.
(1) 1272
VOLTAGE
(1) 1272
AAC
5" AL.
DETAIL D12 DETAIL D13 DETAIL D14 DETAIL D15 DETAIL D16 TUBE DETAIL D17
FEEDER BREAKER 161KV CCVT 161KV POWER CIRCUIT BREAKER REACTOR NEUTRAL BUS 161KV A-FRAME BUS SUPPORT OPGW SPLICE BOX
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS @ XcelEnergy® THIS MAP/DOCUMENT 13 A TOOL UNIT 0
DWG NO. MANUFACTURER DESCRIPTION Pﬁfggggggg&igﬁgﬁ?
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PRSX;IE_IIE_B ggECBT\I(CLIJESSING COLLECTOR SUBSTATION PHYSICAL
XXXXXXX WIND FARM PROCEDURES, AND EQUIPMENT ELECTRICAL DETAILS

AS DESCRIBED IN THE SAFETY

XXXXXXX COUNTY, MINNESOTA
TRAINING PROGRAMS AND

DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY Rev
PM: DATE: PROJ. NO: - -

©J.NO ENGINEERING & CONSTRUCTION N H XXXXX X
APVD: DATE: SCALE: NONE
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GROUND CABLE
SUPPORT CLIP
EVERY 5'

SANNNNNNNNNNY

CABLE TRENCH

TYPICAL GROUND GRID
CONNECTION AT 25'-0"
INTERVALS.

TRENCH COVER

GROUND WIRE SHALL BE
A CONTINUOUS LOOP FOR
THE ENTIRE LENGTH OF
THE TRENCH

(IF REQ'D)

STEEL
/ STRUCTURE

SURFACE
/ MATERIAL

>N
000
oloooo

03000

G10 1
—

LUG/TERMINAL IF

/‘— REQUIRED

CONNECTION TO
GROUNDING
LUG/TERMINAL IF
REQUIRED

L\ \
—— - )
= \ (

#4/0 RUN TO #4/0 TAP #4/0 RUN TO #4/0 TAP #4/0 TO #4/0 SPLICE CABLE TO GROUND ROD
CABLE TRENCH CONNECTION TEE CONNECTION CROSS CONNECTION CONNECTION CONNECTION
DETAIL [~ DETAIL [= DETAIL [~ DETAIL [~ DETAIL [=
NTs  1GD1 NTs  19D2 NTS 19D3 NTS. | 1GD4 NTS. 19D
SEE DETAIL SEE DETAIL RUN CONTINUOUS #4/0 COPPER EXTERIOR PAINT WHERE GROUND
WIRE FROM GROUNDING SYSTEM CONNECTIONS ARE BEING MADE.
UP COLUMN THROUGH
| | | AL
3/8" EH.S. @ 3/8" EH.S. (IF REQUIRED) ‘ @
I @/ \@ T .\ @#4/0 | CONNEGTION TO
I (IF REQD) #4/0 GROUNDING

#4/0 %

#4/0 TO
GND GRID

ELECTRICAL EQUIPMENT ENCLOSURE

AND COLD STORAGE ENCLOSURE

LEGEND

@ GROUNDING MATERIAL, SEE NH-XXXXX-X

NOTES:

1. REFERENCE GROUNDING PLAN DRAWING

NH-XXXXX-X FOR LOCATIONS OF
GROUNDED EQUIPMENT.

2. REFERENCE GENERAL ARRANGEMENT
DRAWING NH-XXXXX-X FOR FURTHER
EQUIPMENT DETAILS.

3. REFERENCE SECTION VIEW DRAWINGS
NH-XXXXX-X  THRU X FOR FURTHER
EQUIPMENT DETAILS.

) . g W e (@
.o SR : _ S @ DETAIL [~
@ e - \\;<\\Z<\\<<\\ B @% T SRR » ETAL &b
4 4 A o —
e . : SUBGRZDE \ @ i #4/0 CONNECTS TO ALL
SURGE ARRESTERS ON THE
TO GND GRID ‘y TO GND GRID “ ie H-FRAME/RISER STRUCTURE
< AND DOWN THE OPPOSITE
@ #4/0 \ i LEG FOR H-FRAME.
LIGHTNING MAST/H-FRAME FLAT STEEL SURGE ARRESTER
OUTSIDE{ INSIDE
J-BOX J-BOX
@ L_]; WALL @
CONNECTION TO #2 )
EQUIPMENT
GROUNDING LUG/ ! ) @/ ——TO GND. BAR C
TERMINAL —==' INSIDE J-BOX
-——TO #4/0
@ PROFILE
@) -
#4/0 TO P o
GND GRID @\:* #2
INSTRUMENT TRANSFORMER SHIELD WIRE (NOT USED) 34.5KV CAP/REACTOR SWITCHER
DETAIL DETAIL DETAIL DETAIL
NTs, 1GD10 NTs, @D NTS, GD12 NTs, GD13
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS THIS MAP/DOCUMENT IS A TOOL

REV. A - ISSUED FOR REVIEW: 8-9-21

DWG NO.

MANUFACTURER

DESCRIPTION

€ XcelEnergy*

NORTHERN STATES POWER COMPANY

XXXXXXX WIND FARM

XXXXXXX COUNTY, MINNESOTA

TO ASSIST EMPLOYEES IN THE
PERFORMANCE OF THEIR JOBS.
YOUR PERSONAL SAFETY IS
PROVIDED FOR BY USING
SAFETY PRACTICES,
PROCEDURES, AND EQUIPMENT
AS DESCRIBED IN THE SAFETY
TRAINING PROGRAMS AND

UNIT O

COLLECTOR SUBSTATION PHYSICAL

GROUNDING DETAILS

DWN: BRR DATE: 12-22-20 CHK: DATE: MANUALS.
ENG: RCS DATE: 12-22-20 CHK: DATE: ENERGY SUPPLY REV
PM:  BMD DATE: 12-22-20 . : - -
PROJ. NO: 22586 ENGINEERING & CONSTRUCTION NH XXXXX X
APVD: BKC DATE: 12-22-20 SCALE: NONE
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A B C D E F G H J
(TYP.) 1-6" LEGEND
(TYP.) WEAVE THROUGH MAX.
' FENCE FABRIC. GROUNDING MATERIAL,
(TYP.) SEE NH- XXXXX-X
i T E T 1 SO DETAIL CALLOUT,
AR [ SEE NH-XXXXX-X THRU X
ML,
= 00:0:0:0::;:2:2;%23 == —
R TYPICAL GROUNDING )
DETAIL, LINE AND NOTES:
B #2 H = !  CORNER POST.
7 (TYP.) 1. REFERENCE GROUNDING PLAN DRAWING
NH-XXXXX-X FOR LOCATIONS OF
il R=: o GROUNDED EQUIPMENT.
— SEE GATE — 2. REFERENCE GENERAL ARRANGEMENT
& ) GROUNDING | Al DRAWING NH-XXXXX-X FOR FURTHER
DETAIL E # ! CORNER EQUIPMENT DETAILS.
1 | |\F o= |5 LR, | POST
AVIAN ol e LIRSS = LINE 3. REFERENCE SECTION VIEW DRAWINGS
¥ POST NH-XXXXX-X THRU X FOR FURTHER
EQUIPMENT DETAILS.
GATE FRAME \ p—
#4/0 CU TO o INSERT 2 FEET ~ GROUNDING ’EIQODC(;’RTIS
GND GRID =4 SLACK IN WIRE DETAIL
#4/0
~U‘ #4/0 CUTO UNDER ROAD #4/0 OU TO
GND GRID GND GRID
GATE GROUNDING DETAIL
FENCE POST, PEDESTRIAN GATE, AND DOUBLE-SWING GATE
DETAIL
N.T.S GD14
NOTES:
1. CONTRACTOR TO SECURELY FASTEN
CENTERLINE GROUND CABLE TO TRANSFORMER
1/_ USING APPROPRIATE MECHANICAL
HARDWARE.
H1 H?2 H3 2. ARRESTER GROUNDING CONNECTIONS
PROVIDED BY THE TRANSFORMER
MANUFACTURER.
3. ARRESTER GROUNDING CONNECTION TO
b c ATTACH TO GRID BY TRAVERSING
P z 3 #4/0 CUTO THROUGH CAST IN CONCRETE CONDUITS.
% N % 3 l GND GRID NOTE 6 4. REMOVE X0 TO GROUND CONNECTION
4 z 3 SINCE NGR IS INCLUDED IN DESIGN.
z N 5. FIELD TO REMOVE GROUND CONNECTION
z < TO X0 BUSHING ONCE NGR IS INSTALLED
z < NOTE 3 AND CONNECTED TO GROUND GRID.
i! 4 A E 6. CONNECT HO BUSHING TO GROUND.
: #4/0 CU TO
2 1 X2 = X3 GND GRID
|
= ' Y o
| L]
S/ ) Vi :' ii."
= g ! 8 —=
I e
. b (/(m\\ /(m\\ /(T\\ : ° CENTERLINE
(=] o °D of o " o _ _ — - _
—
T g (Z@:
5 | 9 | == —
o & 00 F‘ ==
Qi N
0 w L IO
é X ) 2 (]
o =3 E
: N | ¢©
° W ¥
: I see noTe (] 7
- :_ lg ’ 6 @
Int 8 . #4/0 CU TO Q
oo / —F GND GRID '
° SEE NOTE N ’
| = = NOTE 3 ﬂ #4/0 CUTO
- = i 445 @’EL i § « GND GRID
| | | | §
GND PAD GND PAD @ | NOTE 3
N.S & F.S. N.S & F.S. R e
#4/0 CU TO @
CENTERLINE
GND GRID
NOTE 6 w DETAIL M
NOTE 3 NTS. GD15
NO REVISION ZONE | DATE | BY | cHk | ENG | NO REVISION ZONE | DATE | BY | cHK | ENG REFERENCE DRAWINGS @ Xcel Energy® 0 ASSIST EMPLOYEES IN THE NIT
DWG NO. MANUFACTURER DESCRIPTION PERFORMANCE OF THEIR JOBS. U 0

REV. A - ISSUED FOR REVIEW: 8-9-21

NORTHERN STATES POWER COMPANY

XXXXXXX WIND FARM

XXXXXXX COUNTY,

MINNESOTA

YOUR PERSONAL SAFETY IS
PROVIDED FOR BY USING
SAFETY PRACTICES,
PROCEDURES, AND EQUIPMENT
AS DESCRIBED IN THE SAFETY
TRAINING PROGRAMS AND

COLLECTOR SUBSTATION PHYSICAL
GROUNDING DETAILS

DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY Rev
PM: DATE: PROJ. NO: - -
©J.NO ENGINEERING & CONSTRUCTION N H XXXXX X
APVD: DATE: SCALE: NONE
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A B C D E F G H | J
LEGEND
NOTES: NOTES:
1. GROUND EACH POLE, IF SEPARATE STANDS. GROUNDING MATERIAL,
1. OPERATOR TYPE HANDLE IS TYPICAL, ACTUAL MAY VARY. SEE NH-XXXXX-X
2. CONNECT 2 LEGS OF THE BREAKER STAND IN OPPOSITE a
/ .
\ - cowrno NOTES:
\ | CABINET —_—
| a 1. REFERENCE GROUNDING PLAN DRAWING
SWITCH OPERATING PIPE SWITCH OPERATING PIPE ] NH-XXXXX-X FOR LOCATIONS OF
CONTROL CABINET GROUNDED EQUIPMENT.
oo GD21 SEE Py GROUNDING LUG 2. REFERENCE GENERAL ARRANGEMENT
AS AS NOTE 2 DETAIL DRAWING NH-XXXXX-X FOR FURTHER
REQD @\ REQD \ GD19 EQUIPMENT DETAILS.
MOTOR OPERATOR q G3 3. REFERENCE SECTION VIEW DRAWINGS
#4/0 .
#4/0 P CONTROL CABINET NH-XXXXX-X THRUX FOR FURTHER
@/ EQUIPMENT DETAILS.
DETAIL GD19
N.T.S
d
AS REQ.
,[j @ SURFACE MATERIAL
o) 7
@/ #4/0 4
#4/0 CU. TO - #4/0 CU. TO - ] R RIS R
" ‘ ; SRR . I AN
GND GRID 2 e GND GRID 2 e 3 . . ) Q
FINISHED FINISHED \/}W . . o ///\\\///\\\///\§\///\\<//\\\//)\\\///
/ / ORI R R R R R IR IR RN,
KN S
R AR R RRARANRLARY
RN DX
UGG NG
RO A
RN NN NN AN NN
#4/0 CU. TO GND
GRID
DETAIL DETAIL DETAIL
NTs. 1GD16 NTs. 1GD17 NTS. GD18
_ _ vore (NOT USED)
NOTES. NOTES: 1. FIELD TO REMOVE GROUND
1. FIELD TO DRILL MOUNTING HOLES IN 1. GROUND EACH LEG. B0 7O X0 BUSHING DETAIL
STEEL AND MOUNT THE FLEXIBLE BRAID AND B CE NGRS INSTALLED AND NTs 1GD20
G9 CONNECTION BACK TO BACK. 2. GROUND EACH GRATE A CONNEGTED TO GROUND GRID -T.S.
MIN. OF TWICE. ) N
f
\/\ 3. ATTACH EACH GROUND \ TRANSITION _| NOTE:
CONDUCTOR ONCE EVERY PLATE AS REQ'D 1. CONNECT 2 LEGS OF THE
3 FEET MINIMUM. BREAKER STAND IN OPPOSITE
STEEL MOUNTING CORNERS TO GROUND.
COLUMN \
FLEXIBLE BRAID JUMPER
NOTE 1 I
PROVIDED BY 4410 CU. 1
MANUFACTURER - — s
o ) o
- 7 L — i
N OT E 2 HIGH VOLTAGE COMPARTMENT
G11 p ! B ]
A (1) | -J
! o o o o o o o o o o o o
NGTE 2 ) .
) e (@) o ; o |
\/ FS #4/0 @9 #4/0
#4/0 — CONTROL COMPARTMENT — . 1 L pun ﬁ
‘ < 4 . “ s L | (T : : : :
A < o o o o o
@/ A 4 4 . G9 - ) f - -
#4/OCU.TO : ,: ° ° e: :o ° ° ° ° :;
GND GRID 1 ° ° - -
#4/0 CU. TO AT | . @ -p . . /@
GND GRID / ° . o o
TO GND JiN TO GND - @ - - -
#4/0
GRID GRID
TO GND TO GND
NEUTRAL GROUNDING REACTOR GRID GRID
DISCONNECT SWITCH HANDLE OIL CONTAINMENT STAIRS CONNECTION w0 345KV BREAKER
DETAIL DETAIL DETAIL DETAIL
NTs, GD21 NTs. GD22 NTs. 1GD23 NTs. 1GD24
THIS MAP/DOCUMENT IS A TOOL
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS (/) XGeIEnergy® TO ASSIST EMPLOYEES IN THE UN IT O
PERFORMANCE OF THEIR JOBS.

REV. A - ISSUED FOR REVIEW: 8-9-21

DWG NO. MANUFACTURER DESCRIPTION

NORTHERN STATES POWER COMPANY

XXXXXXX WIND FARM

XXXXXXX COUNTY, MINNESOTA

YOUR PERSONAL SAFETY IS
PROVIDED FOR BY USING
SAFETY PRACTICES,
PROCEDURES, AND EQUIPMENT
AS DESCRIBED IN THE SAFETY
TRAINING PROGRAMS AND

COLLECTOR SUBSTATION PHYSICAL
GROUNDING DETAILS

DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY Rev
PM: DATE: PROJ. NO: - -

OJ.NO ENGINEERING & CONSTRUCTION N H XXXXX X
APVD: DATE: SCALE: NONE
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A B D G H | J
LEGEND
— | @ GROUNDING MATERIAL,
SEE NH- ;
T j XXXXX-X
h L | Sox DETAIL CALLOUT,
© SEE NH-XXXXX-X THRU X
ﬂ} 'Eﬂ' B ﬂ} Eﬂ B ﬂ} u .J:f 1'33' B 'ﬂ} 'EB' i1 ﬂ} ]I
| NOTES:
— SURGE
ARRESTERS 1. REFERENCE GROUNDING PLAN DRAWING
NH-XXXXX-X FOR LOCATIONS OF
GROUNDED EQUIPMENT.
@———-j /*I\/ pL 2. REFERENCE GENERAL ARRANGEMENT
j/ DRAWING NH-XXXXX-X FOR FURTHER
EQUIPMENT DETAILS.
3. REFERENCE SECTION VIEW DRAWINGS
NH-XXXXX-X THRU X FOR FURTHER
EQUIPMENT DETAILS.
° TO BUSHINGS 4. 35KV CAP BANK SINGLE POINT
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o . | NH-XXXXX-X FOR LOCATION OF SECOND
| SINGLE POINT CONNECTION ON CAP
(AS REQUIRED) | BANK.
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NTS GD25 : DETAIL
NOTE: S GD28
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GROUND.
NOTES:
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GROUND CABLE.
2. BARE COPPER TRENCH GROUND CONNECTED TO VERTICAL
GROUND CABLE TRAVERSING UP STEEL COLUMN.
NOTE: [ TYP
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A B C D | E F | G | H | J
LIGHT LIGHT
FIXTURE FIXTURE 1. MYERS HUB TO BE USED FOR ALL CONDUITS
_____ REQD ONLY IF NOTED_ LIGHT (AS REQUIRED) LIGHT (AS REQUIRED) ENTERING CABINETS.
( X CONDUIT | FIXTURE FIXTURE MOTOR OPERATOR CABINET 2. FOR CONDUIT PLAN, SEE DRAWING
| / NH-XXXXX-X. FOR ELECTRICAL SECTIONS,
I / TO ENCLOSURE : LFMC CONDUIT LFMC CONDUIT SEE DRAWINGS NH-XXXXX-X THRU X.
| RIGID TO FLEX | " ~
I = / TRANSITION | Iélz)l\/'ll% ot LFMC CONDUIT LFMC CONDUIT NOTE: n
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FOUNDATION.
90° RIGID — s JBOX JBOX /
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A | B C D E F G H | J
11/2" RIGID CONDUIT
TO EQUIPMENT (THREE PHASE EQUIPMENT NOTE:
| | | REQUIRES ADDITIONAL CONDUIT BETWEEN STUB-UP CONDUIT IN FOUNDATION
| I ‘I\ ES;JISFI’EMSETI\'IATNEI;RMINAL BOXES ON THREE CUT OUT FLUSH WITH FOUNDATION
| S~ PROVIDE A MYERS HUB BETWEEN
CONDUIT AND JUNCTION BOX TO VT SECONDARY
~——— INSTRUMENT XFMR CABINETS STRUCTURE }/\T
NOTE: JUNCTION BOX NOTE: 1/4" RIGID CONDUIT 8" BELL END \I | INSULATED BUSHING CONTROL TERMINATION
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J

1-0"
T TABLE A
o
1 11/ %I"P %iszozF; ;ﬁg_ ) FENCE POSTS FOR 8ft FENCE FENCE MATERIALS AND ERECTION MATERIAL 8. TENSION WIRE
4 . . Sy
o -OR- I?“ USE TYPE MINIMUM SIZE 1. FABRIC TENSION WIRE SHALL BE NO. 6 GAUGE COIL SPRING STEEL WIRE.
1%"x 1" ROLL FORM ] LINE POSTS ROUND ONE TENSION WIRE SHALL BE LOCATED AT THE BOTTOM OF THE
AT 1.35#/FT. INSTALL 18"-24" WIDE 26-28 | 235" OD; t = .154in. THE FENCE SHALL BE A MINIMUM OF 7 FT. HIGH. IT SHALL CONSIST OF A FABRIC AND ATTACHED WITH HOG RINGS TO THE FABRIC ON
\ GAUGE GALVANIZED SHEET MINIMUM NO. 9 USWG STEEL WIRE, WOVEN INTO A 2 IN. DIAMOND MESH. 24" CENTERS.
METAL NEAR TOP OF FENGE , THE MINIMUM BREAKING STRENGTH OF WIRE SHALL BE 1200 LBS. THE
CORNEFZ/%S'SDT‘ ‘\ \ T0 DENY CLlMglNc?ANuvmﬁ_s. e C*: END, ngls\l_:_zg PULL | ROUND 274" OD; t = .203in. 3:§>FETS|&|1T_T§EMESH PATTERN SHALL BE APPROXIMATELY 45° TO A 9.  GATE FRAMES
@&)/‘:-'L\‘E POST ™ GATE FRAMES SHALL BE CONSTRUCTED OF TUBULAR STEEL
END CLAMP % " TRUSS ROD 2%"O.D. G GATE POSTS ROUND 4"0OD: t= .226in THE FABRIC SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A392, MEMBERS WHICH SHALL BE WELDED AT THE JOINTS. ADDITIONAL
W/ TIGHTENER 5 T ' CLASS II. HORIZONTAL AND VERTICAL STRUTS MAY BE REQUIRED TO PROVIDE
ST;AEF;I'EZI\EIB AT T - FOR A RIGID GATE PANEL ALLOWING FOR NO VISIBLE SAG OR TWIST.
AN/ 2. LINE, END, CORNER, PULL AND GATE POST "
[ CARBAND A x Y FABRIC 15" O.D BRACE RAIL AS ABOVE " _ , ,CO , PU G OSTS SG'EFAERFARI\IACI;\/IEEEBS(;—I\;AELI__F I—BHE g/lé\/i)g. TO HAVE APPROXIMATELY 3
TENSION WIRE FENCE FABRIC SHALL BE 4 ALL POST SHALL BE STEEL AND CONFORM TO THE SIZES AS LISTED.IN
FINISHED GRADE ABOVE SUBGRADE - | TABLE A, (BELOW), FOR THE SPECIFIC TYPE OF APPLICATION. STRENGTH FABRIC FOR THE GATE PANELS SHALL BE THE SAME AS THE FENCE.
SUBGRADE CROWN (TYP) — (APPROX. 2" BELOW TOP OF AND PROTECTIVE COATINGS OF ALL FENCE FRAMEWORK SHALL CONFORM
T T e 2 YARD FINISH ROCK), & ) TO ASTM F1043. GATE FRAME AND BRACING MEMBERS SHALL NOT BE LESS THAN THE
=}  TENSION WIRE SHALL BE 2 STRUCTURAL EQUIVALENT OF 2 %" OD STANDARD PIPE. STEEL TENSION
=|  ABOVE TOP OF YARD FINISH ] TUBULAR MATERIAL SHOULD CONFORM TO ASTM A53 GRADE B, FOR RODS AND TURNBUCKLES MAY ALSO BE UTILIZED. GATE FRAME SHALL
&y ROCK. ROUND SHAPES AND ASTM A500 GRADE B OR ASTM A501 FOR SQUARE HAVE PROVISIONS FOR THREE LINES OF BARBED WIRE ABOVE FABRIC.
100" MAX. SHAPES. ROLL-FORMED SECTIONS SHALL MEET THE YIELD STRESS ALL GATE FRAME MATERIAL SHALL BE HOT-DIP GALVANIZED PER ASTM
| . 3" _ LINE POST REQUIREMENTS OF ASTM A36 AS A MINIMUM. A-120.
NE <
T|= - = LINE POSTS SHALL BE OF SUFFICIENT HEIGHT TO; (A) ACCOMMODATE A 10. HARDWARE
) & 7 FT FABRIC; (B) ACCOMMODATE EXTENSION ARMS, AND (C) BE EMBEDDED
- 34 IN INTO THE CONCRETE FOOTING. HINGES SHALL BE HEAVY DUTY AND ALLOW 180° SWING OF ALL GATE
POST - LINE POST LEAVES. THE HINGES SHALL NOT TWIST OR TURN UNDER THE ACTION
CORNER CORNER BRACING END, CORNER AND PULL POST SHALL BE OF SUFFICIENT HEIGHT TO (A) OF THE GATE AND SHALL PROVIDE EASE OF OPERATION.
ACCOMMODATE A 7 FT FABRIC; (B) ACCOMMODATE EXTENSION ARMS OR
EXTEND 1 FT EXTRA, AND (C) BE EMBEDDED 36 IN INTO THE CONCRETE LATCHES, STOPS AND KEEPERS SHALL ALL BE HEAVY DUTY
FOOTING. CONSTRUCTION OF GALVANIZED STEEL OR MALLEABLE IRON AND
- - ) SHALL CONFORM TO ASTM A-48 SPECS FOR GRAY IRON CASTING, ASTM
= GATE POSTS SHALL BE OF SUFFICIENT HEIGHT TO; (A) ACCOMMODATE A 1-47 SPECS FOR MALLEABLE IRON CASTING AND 2SAE-1025 SPECS FOR
- 7 FT FABRIC; (B) ACCOMMODATE EXTENSION ARMS, AND (C) BE EMBEDDED ROLLED PRESSED AND FOR STEEL. FORK LATCHES SHALL HAVE A
O S S| [ RS | st — 48 IN INTO THE CONCRETE FOOTING. HEAVY DUTY DROP BAR. THE CENTER STOP SHALL BE A SPRING
2" CROWN (TYP) = ‘<—— INSTALL 18"-24" WIDE 26-28 OPERATED LATCHING TYPE MADE TO BE CAST IN CONCRETE AND

YARD FINSH ROCK
COVERS APPROX 2"
FENCE FABRIC
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GAUGE GALVANIZED SHEET
METAL NEAR TOP OF FENCE
TO DENY CLIMBING ANIMALS.

SECURITY SIGNS

ALL TUBULAR POSTS SHALL BE GALVANIZED IN ACCORDANCE WITH
ASTM A53. ROLL FORMED SECTIONS SHALL BE GALVANIZED IN ACCORDANCE
WITH ASTM A123.

3. TOP RAIL

TOP RAILS SHALL BE ROUND STEEL PIPE OR TUBING. THE MINIMUM SIZE
SHALL NOT BE LESS THAN 1 %" OD NOR HAVE A MINIMUM WALL THICKNESS
LESS THAN .138 IN. COUPLINGS SHALL BE THE OUTSIDE SLEEVE TYPE,
SPACED ABOUT 20 FT APART AND AT LEAST 6 IN LONG, WITH PROVISIONS

ENGAGE THE DROP BAR. A KEEPER SHALL BE PROVIDED WHICH WILL
SECURE THE FREE END OF THE GATE IN THE OPEN POSITION.

HARDWARE SHALL ALLOW FOR GATE OPERATION FROM EITHER SIDE
WITH PROVISIONS FOR SECURING WITH PADLOCK.

ALUMINUM TIES AND BANDS SHALL BE OF ALUMINUM WIRE PER ASTM
B-211, OR ALUMINUM STRIP PER ASTM B-209. STEEL TIES AND BANDS
SHALL BE OF STEEL WIRE WITH 0.8 OZ. OF ZINC COATING PER SQUARE
FT OF SURFACE, NO. 6 GAUGE WIRE FOR FASTENING FABRIC TO LINE

B . W FOR EXPANSION AND CONTRACTION. THE TOP RAIL SHALL PASS THROUGH POST, NO. 9 GAUGE WIRE FOR FASTENING TO TOP RAIL, /4" x 1" FOR
v . R RN+ W &7 SEE CONSTRUCTION SPECYIEA T THE BASE OF THE EXTENSION ARM AND BE SECURELY FASTENED TO BANDS, AND %" x %" STEEL FOR STRETCHER BARS. THE SPACING SHALL
I N + & KN FOR COMPLETE LIS g SEQERITY THE END, GATE AND PULL POSTS. BE EVERY 24" ON THE TOP RAIL FOR THE TIES AND EVERY 14" ON THE
. LK LR SIGNS. POSTS FOR THE BAND.
ol 2 &tk , ;/\\ TOP RAILS SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A53.
Te) /\\ a < 4 A 4
’ ‘ e 4. BARBED WIRE
G S i 11.  ERECTION
L .4 BARBED WIRE SHALL CONSIST OF TWO STRANDS OF 12 }5" USWG STEEL -
: TYPICAL GATE WIRE WITH 4-POINT BARBS AT A MAXIMUM SPACING OF 5 IN APART. THE
1o 10 BRACE POST WIRE SHALL BE GALVANIZED AFTER WEAVING IN ACCORDANCE WITH THE FABRIC SHALL BE PLACED ON THE OUTSIDE OF THE POSTS, STRETCHED
ASTM A121, CLASS 3, OR ALUMINUM COATED PER ASTM A-585, CLASS 2. TAUT AND SECURED TO THE POSTS, TOP RAIL AND TENSION WIRE. THE FABRIC
BRACE END SHALL BE SECURED TO THE LINE POSTS WITH WIRE TIES OR METAL BANDS AT
— THREE LINES OF BARBED WIRE SHALL BE PROVIDED. MAXIMUM INTERVALS OF 14". THE TOP AND BOTTOM EDGES SHALL BE SECURED,
BRACE BAND 5 EXTENSION ARMS RESPECTIVELY, TO THE TOP RAIL AND TENSION WIRE WITH TIE WIRES NOT
_ _ ' EXCEEDING INTERVALS OF 24". THE FABRIC SHALL BE SECURED TO TERMINAL
S THE EXTENSION ARMS SHALL EXTEND UPWARD AND OUTWARD FROM POSTS BY MEANS OF THE STRETCHER BAR WHICH IS PASSED THROUGH THE END
i = THE FENCE AT AN ANGLE OF 45°. THERE SHALL BE PROVISIONS FOR LOOPS OF FABRIC AND IS SECURED TO THE TERMINAL POSTS BY METAL BANDS
i THREE EQUALLY SPACED LINES OF BARBED WIRE ON THE EXTENDED ARMS. SPACED AT A MAXIMUM INTERVAL OF 14",
H L THE UPPERMOST WIRE SHALL BE APPROXIMATELY 1 FT VERTICALLY
i ABOVE THE FABRIC AND 1 FT HORIZONTALLY OUTSIDE THE FENCE LINE. FABRIC FOR FENCING SHALL ALL BE EITHER A LEFT-HAND OR RIGHT-HAND WEAVE.
1%" O.D. THE EXTENSION ARM SHALL BE MADE OF PRESSED STEEL OR MALLEABLE ROLLS OF FABRIC SHALL BE JOINED TOGETHER BY WEAVING A SINGLE STRAND
v HORIZ. BRACE
i IRON AND SHOULD BE DESIGNED FOR A 300 LBS MINIMUM PULL DOWN INTO THE END OF THE ROLL TO FORM A CONTINUOUS PIECE.
i - LOAD BEING APPLIED AT ARMS TIP.
THE SPACING OF LINE POSTS (10" MAX) SHALL IN GENERAL BE MEASURED
| i THE EXTENSION ARM SHALL BE GALVANIZED IN ACCORDANCE WITH PARALLEL TO THE GROUND. ALL POSTS SHALL BE PLACED IN A VERTICAL
H . BRACE ATTACHMENT ASTM A153, CLASS B1. POSITION EXCEPT AS MAY BE SPECIFICALLY DESIGNATED OTHERWISE, WITH THE
e ok M GATE CATCH BRACE POST STRONG AXIS PARALLEL TO THE FABRIC. ALL POSTS SHALL BE SET IN HOLES AND
NP RIS - ” 6. STRETCHER BAR BACKFILLED WITH CONCRETE. CONCRETE SHALL HAVE A MAXIMUM COMPRESSIVE
Nt ERE STRENGTH OF 2500 PSI AT 28 DAYS WITH A MAXIMUM SIZE OF AGGREGATE OF %,".
L 5 ?TR;TCTFLEEF:(BSAHF;SLLSgé'tpiigim’:ﬂéﬁa ?J'ii;gﬁig?;;ﬁ%;ggﬂ GHT.  THE CONCRETE SHALL BE WELL WORKED (RODDED) IN THE HOLE. THE TOP OF
oAt Bgﬁﬁg BRACE END axXTa " THE FOOTING SHALL BE CROWNED TO SHED WATER.
A THE STRETCHER BAR SHALL BE USED FOR SECURING THE FABRIC TO ALL
T > TERMINAL POSTS. ONE BAR IS REQUIRED FOR EACH GATE AND END POST. THE MINIMUM DIAMETER OF HOLES FOR LINE POSTS SHALL BE 9" AND 12" FOR
D TWO ARE REQUIRED FOR EACH CORNER AND PULL POST. TERMINAL POSTS.
7. POST BRACES THE MINIMUM DEPTH OF THE FOOTING HOLES SHALL BE 42".
WALK GATE POST BRACES ARE REQUIRED AT EACH GATE, CORNER, PULL AND END
POST. IT SHALL CONSIST OF A STRUT, WHICH SHALL NOT BE LESS IN SIZE
ROADWAY AND PERSONNEL GATES L%&B-%RACE THAN THE TOP RAIL, AND A TRUSS ROD WITH TURNBUCKLE. THE ROD
' SHALL BE STEEL AND HAVE A MINIMUM DIAMETER OF ;.
%" 0.D. THE TRUSS SHALL BE SECURED NEAR THE BASE OF THE CORNER GATE, PULL
TRUSS ROD OR END POST. THE SECOND END SHALL BE SECURED AT APPROXIMATELY
MID-HEIGHT ON THE ADJACENT LINE POST.
BRACE AND TRUSS ATTACHMENT BRACING MEMBERS SHALL ALL BE HOT-DIP GALVANIZED PER ASTM 153.
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS THIS MAP/DOCUMENT IS A TOOL
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TO ASSIST EMPLOYEES IN THE
PERFORMANCE OF THEIR JOBS.
YOUR PERSONAL SAFETY IS
PROVIDED FOR BY USING
SAFETY PRACTICES,
PROCEDURES, AND EQUIPMENT
AS DESCRIBED IN THE SAFETY
TRAINING PROGRAMS AND

UNIT O

COLLECTOR SUBSTATION PHYSICAL
161KV-34.5KV
FENCE DETAILS
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A B C D E F G H | | J
NOTE: NOTES: NOTES: NOTES:
EXTEND CABLE INSULATION 3' 1. INSTALL BUSHING COVERS ON EACH OF THE BREAKER 1. THE ENERGIZED TERMINALS AND LEADS SHOULD BE INSULATED 1. THE ENERGIZED TERMINALS AND LEADS SHOULD BE INSULATED LEGEND:
FROM XFMR BUSHING. BUSHINGS. FROM THE BUSHING COVER UP THE CABLE AT LEAST 18 INCHES. FROM THE BUSHING COVER UP THE CABLE AT LEAST 18 INCHES. ==
2. INSTALL 18" OF CABLE INSULATION FROM THE BUSHING COVER 2. FOR INSULATING THE BARREL OF THE TERMINAL LUG, USE ONE SIZE - MINOR MATERIALS, THIS SHEET
we UP THE CABLE. 2. FOR INSULATING THE BARREL OF THE TERMINAL LUG, USE ONE SIZE LARGER THAN THE SIZE RECOMMENDED FOR CONDUCTOR SIZE.
LARGER THAN THE SIZE RECOMMENDED FOR CONDUCTOR SIZE.
3. FOR INSULATING THE BARREL OF THE TERMINAL LUG, USE ONE
e SIZE LARGER THAN THE SIZE RECOMMENDED FOR NOTES:
° o CONDUCTOR SIZE.
1. NEVER COVER MORE THAN THE FIRST BUSHING
TO SWITCH/BUS TO SWITCH/BUS SKIRT.

|

[

|
T
|
J

\,,_
(SN0
i
a

I

T

2. ACCEPTABLE TO MAKE FIELD MODIFICATION TO
BUSHING COVERS TO BETTER ALIGN WITH DESIGN.

3. USE OF FUSING TAPE AND PLASTIC CONNECTORS
ACCEPTABLE FOR MODIFYING BUSHING COVERS.

R - /x\
—__
XFMR (LOW SIDE) 34.5KV BREAKER 34.5KV VOLTAGE XFMR 34.5KV SURGE ARRESTER
NOTE: |
EXTEND CABLE INSULATION FROM '
XFMR BUSHING TO SWITCH. /
/
/
o X — — — ~
- WILDLIFE MITIGATION
@ FREQD Item # QUANTITY DESCRIPTION MANUFACTURER CATALOG # SUPPLIER
w1 NOT REQ'D|{BUSHING WILDLIFE COVER, MESH TYPE, 4.8" DIA X 9" HIGH, SMALL THERM-A-GUARD* TGB-50007 CONTRACTOR
W2 NOT REQ'D|BUSHING WILDLIFE COVER, MESH TYPE, 6.7" DIA X 10.6" HIGH, MEDIUM THERM-A-GUARD* TGB-65010 CONTRACTOR
w3 100  |BUSHING WILDLIFE COVER, MESH TYPE, 6.8"-8.4" DIA X 14" HIGH, LARGE (4 SPARES) THERM-A-GUARD* TGB-82512 CONTRACTOR
W4 8 BUSHING WILDLIFE COVER, MESH TYPE, 8.9"-10.5" DIA X 19" HIGH, EXTRA LARGE THERM-A-GUARD* TGB-10517 CONTRACTOR
BUSHING WILDLIFE W5 100' |CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 0.8063" - 1.00" DIA, GREY MIDSUN GROUP* E/INS-100-G CONTRACTOR
COVER PROVIDED W6 100' |CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 0.25"-0.447" DIA, GREY MIDSUN GROUP* E/INS-50-G CONTRACTOR
m;sﬁgﬁm W7 NOT REQ'D|CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 1.00"-1.196" DIA, GREY MIDSUN GROUP* E/INS-125-G CONTRACTOR
w8 450' |CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 1.25"-1.427" DIA, GREY MIDSUN GROUP* E/INS-150-G CONTRACTOR
W9 NOT REQ'D|CONDUCTOR WILDLIFE COVER, SPLIT SILICONE RUBBER TUBING FOR 35KV CONDUCTORS 1.504"-1.735" DIA, GREY MIDSUN GROUP* E/INS-175-G CONTRACTOR
W10 AS REQ'D |FUSING TAPE, 2.5" x 36" 30 MIL - GRAY MIDSUN GROUP* E/FTP-250G CONTRACTOR
STATION SERVICE TRANSFORMER
THIS MAP/DOCUMENT IS A TOOL
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS (/) xCe'Energy® TO ASSIST EMPLOYEES IN THE U NIT 0
DWG NO. MANUFACTURER DESCRIPTION PERFORMANCE OF THEIR JOBS.

REV. A - ISSUED FOR REVIEW: 8-9-21

YOUR PERSONAL SAFETY IS

NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION PHYSICAL
XXXXXXX WIND FARM PROCEDURES, AND EQUIFMENT 34.5 KV WILDLIFE PROTECTION
XXXXXXX COUNTY, MINNESOTA AS DESCRIBED IN THE SAFETY DETAILS
TRAINING PROGRAMS AND
DWN: DATE: CHK: DATE: MANUALS.
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A B | C | D | E | F | G | H | J
318"-0"
68'_0" I 27'_0" I 20'_0" I 16'_0" 24|_0|I I 18'_0" 16'_0“ 17!_0" 8!_0“ 11I_0Il 17!_0" 8I_0Il 8|_0|I 13!_0" 47!_0"
I
B B
£ : B 2 : : :
E KEY NOTES: A !
] 1. SEE DESIGN BASIS FOR CONTROL ENCLOSURE
S | REQUIREMENTS.
@-GROUNDING TRANSFORMERS TYPICAL ON WIND GENERATION. THE SYSTEM TRANSIENT TEMPORARY | XXXXXX 2. 34.5KV ELECTRICAL EQUIPMENT TERMINATIONS WILL
W OVERVOLTAGE STUDYTO DETERM'NETHE REQUR'EMENT FORAND RATlNGS OFTHE GROUND'NG IlllllllllllllllllllllllIlllllIllllllllllll5 EEEEEENEEEENUEEEEEpEEEENNNEEEENEEENNNNES BE EQUIPPED WITH RODENT PROVISIONS.
TRANSFORMERS - - - 3. INDICATION OF TRUE NORTH IS SHOWN ON GRADING
- 5 CAP = s~—B] PLAN.
@? ¥ BANK 2-1 . 4. LOCATE CABLE & CONDUIT PRIOR TO BOLLARD
R IR I~ R R I B = PLACEMENT.
@ 'II:'\CSFI;IC:;QCI)_ORAENEWABLE COLLECTION SYSTEM RATED OVER 200 MW TO 300 MW INCLUDES BREAKERS RATED : - | . 5. DAMPING CABLE (954 AAC) TO BE INSTALLED INSIDE
: - - . ALL TUBULAR BUS SPANS GREATER THAN 15'.
| - SVCISIII\II'E();H SHIELD shunt | O~ Vs MC® = 94.29 6. YARD LIGHTS TO BE ANGLED DOWNWARD AT
- e ORA7'-10" (TYP.) APPROXIMATELY 30° FROM PERPENDICULAR TO
(3) TYPICAL RENEWABLE COLLECTION SYSTEM RATED OVER 200 MW TO 300 MW INCLUDES TRANSFORMERS 5 21 MAST 90-0"| REACTOR 2 (NN GROUND TO LIMIT GLARE. TO LIMIT VERTICAL SPREAD
RATED FOR 113/150/187 MVA, Z = 10%. K UK - 4 NT = a OF LIGHT, INSTALL VISORS TO EACH YARD LIGHT AND
= - =\ FASTEN VISOR TO LIGHT CASING WITH SCREWS.
= ‘\ CAP SW | =N 7. KEEP 40' NORTH OF METEOROLOGICAL TOWER (MET)
@SWITCHED REACTANCE OR SWITCHED CAPACITANCE REQUIREMENT IS DETERMINED BY THE REACTIVE | = ¥ EF oo AP : = \ CLEAR OF EQUIPMENT AND MATERIAL FOR
POWER ELOW STUDY 5 —= 2 \ =~——<8B] MAINTENANCE PURPOSES. MET TOWER DESIGN AND
- . . I ® GND SWITCH SWITCH ( s \ PROCUREMENT BY OTHERS.
o (B>— / - 2o : VAR C2-1 5 = \ 8. AMIN. OF 1-6" BETWEEN PHASES MUST BE
@ / %" E.H.S. - r/ — = © ~VTRz- | - \ MAINTAINED.
/ l — = — g 3 [EURRERET| @ P b S: \
/ . — / =\ g E 1 I_Iu_ \
// I +— - - I E) mrrrrrrry F ’/' \ E \\
SHIELD MAST 90'-0" _ — D bew e 1 1 | & / E
, — El:‘l\[E(l:%lzlllllplaialll REACTOR g o |
- TRANSFORMER #2 | (Lo RIS A4 2
| — 161/34.5/13.8KV i BANK 2-2 5=LAP<2"switey TEPe |k sw é . |
i | 000X 161KV 75/100/125MVA © VAR C22 1 REA2-1 N - LEGEND:
g | |_> D i STWRHZ-gH ~ 34.5KV T oxom boe |5 | — S Cl SWITCH “\‘ ‘ = | .
Z | i / _ BKR— : : E WITCH  \/ARR.1 W . I F  FIXED FITTING
. 34.5KV @SZ—VARZ \/z/l 89-VAR2A ﬁ— |
l ce / AN SWITCH =y =4 B Eg?(.gKv 1/ g{; 2(31('1‘.13” | S SLIPFITTING
% | ) BKR — = gL S . W ¥ 2 FEEDER 48], <C]
3 N ! 52-TR2 an J:i%g-.FBW3%2. I -nﬂgL—uTu—- GO T s T —— =7 E  EXPANSION FITTING
- \ LOW A cg g A GT322,] &
\ / F___BUS E B== ! - g | i ( | ® o e
: st BOY ME [ RS | BO = 1 &
Y - Qﬁ% 2B i an A I~ 5 19 [|\ YARD LIGHTING
: \\ / e ; EMER STA FGA E \ o| | FEEDER4A [, ~<C]
= Ll Iy oy, =l T Everstasad 1 2 A o N T Il & omr o SN— ¢ x FEEDERAA] et S 5
3 AUX #2 & — Fz77772 L XXXXX-X
= N / r e e 34 5KV ' 2 PRECAST FIREWALL N | . < (CJ_J] CABLE TRENCH SECTION
N R FE . . 18-0" _|_ 120 SWITCH 34.5KV. cg \l Sile 4— PLACED ON GRADE o 2 o
©
. N N AQ AR TR2A _ BKR BY N SRR - o™ ® BOLLARD (SEE NOTE 4)
5 N 4 I 52-FBW321 ag | NI 5
> N o8I — . i i . s ol %| FEEDER3A 4
~ B 5 = P [ 2 40" N D BOLLARD | T T T T T T oxoox b
S8 s S TYP. - X0 — — — 3/8'EHS
/ ) N 34 5KV EAENE _O.I_ \ (TYP)) | ‘.
-t - - YT """ - - - - — — —— — — — — — | — — — — — — -~ SWITCH TR T—(—1¢ < \ | N
I \ — l_ n l_ " l- n q‘
. \ BT1-2A2 o T |:| i I 100" N 350 24'-0 3 FENCE
- % EH.S. / 14'-0" 14'-0" f | \ A4, |:| it ‘ ~_ _ _ _ _ _ _ | _ FEEDER3B| ,_/-_ S
2 %" E.H.S. A " | 1o INDICATES SECTION VIEW
& \ A AN - _ 2BKR1 2 \; ( L \ | 5 B A "A_A? S SECTIO
7 /- 52BT1- T 4
/ v s N.O. : . %" EH.S | FEEDER 2B
5 e B — 5 3 1 ] o r/ g = e ————— A TR e 00X SHEET ON WHICH SECTION
Ay N N _ AN colBglAz < / | APPEARS
E - N | G v |
= -Cl) = - / !
> / // 0 % R, T 4 BT1-2A1 S / | = & SWITCH OPERATOR
N > S 161/34.5/13.8KV ¥ E|E - ® |
= 3/8" EHS SHIELD WIRE / @ () 3 7em0o125MyvA  EE P o 40" TYP. o _\ 7 FEEDER 2A |, <C] MOD/HANDLE
(BY TRANSMISSION) 7 60 T SI V(\SII'IKC\Z/H 80" - 180", 120 | 120" cg T T T T T T T T T PN — 8] |V
] 7 | ’——‘ 0 I——-I | 34.5KV 7 ® @ | & 5
< / \ || ]co * E TR1A Co F N R\1 34 5KV BKR = J{ D ST T T T T —— . T =) EE e —— UNDERGROUND FEEDER
~ co ' . o 161KV T ORATC SWITCH  345kv 52-FBW312 |l ag 11 [ o, | EEDERICL = 1
' T F SF6 BKR ' ' i - < .
161KV LINE TO / < | BKR BUS 1 | - GT312 | & e,
o INTERCONNECT | (¥ I C 52-TR1 | — rZz7772 | - % MAJOR MATERIAL
N SUBSTATION | ~ | g W - ______ __ —=—or _FEEDER 1B/ /_-_ Ty SEE NH-XXXXX-X
, NORTH-SOUTH | F Lowsus| E BY ) e 2 IJ‘TMT, ~ % i ® @}_ o :
_ BASELINE I BO i) e ag IS Tfe GT311 | =
Q ! ; 34.5KV el N g gz 0 | FEEDER 1A BATTERY WARNING SIGN, PER ENG & DSNG STD ED 9.1.10.5. THE SIGNS
| i EMER STA B.5K D e e FEEDERIA .~ — 1
& AUX #1 SWITCH —I BKR e N = i 7 ARE TO BE MOUNTED ON THE OUTSIDE OF EACH ELECTRICAL
~ AD | e - I TRIA -~ £ |:| 52-FBW311 REACTOR /== \ RESAI-ICUTI\(IDTR_5‘I | EQUIPMENT ENCLOSURE DOOR, APPROXIMATELY 5'-0" FROM THE
2 C o | - ! L ! SWITCH bgg e /ﬂ a4 5KV g;NREM 1| I/ j @ '. I “TORS | (B] BOTTOM OF THE DOOR TO THE TOP OF SIGN.
~ (BY TRANSMISSION)§ |—> D -IIIIIIIIIIIIIIIIIIIIIIIIIIIII!II"ISI?;\I/IAIIRIlIA'II!'III;L;'? I .9 — gg—i{/AR'] ,:/ = / o FENCE WARNING SIGN, PER ENG & DSGN STD ED 9.1.10.4. THE SIGNS
I - = | 7-0  8-0"_ 110" %'s® |:| I o« — L7 f = I o ARE TO BE MOUNTED 5'-0" FROM GRADE TO TOP OF SIGN, 30-0" - 45'-Q"
161KV V- — N = SWITCH [~ SWITCH T~ | = | & APART AND NO MORE THAN 15-0" FROM THE CORNERS. ONE SIGN
MOD | B - OPGW i . —1 E CAP GND SWITCH VARC1 l; " |:| VARR1-1 ‘ u P T :02 E | SHOULD BE PLACED ON THE OUTSIDE OF EACH WALK GATE. TWO SIGNS
. SWITCH SPLICE BOX — - | = e |FIFIF H i NS = SHOULD BE MOUNTED ON EACH DRIVE, ONE ON THE INSIDE AND ONE ON
> 89-GIN — = | . | o [ \ \ : THE OUTSIDE. (BACK TO BACK ON THE LEFT GATE, SIDE OR DRIVER'S
X \ \ Y% EH.S T — Z VTC1-2 € @e‘ I =— SIDE PANEL OF THE DOUBLE GATES).
\ 8 a0, — E\ - =\ /I = E
B> \ \ = i \ AN \ e = BURIED CABLE SIGN, PER ENG & DSGN STD ED 9.1.10.6. THE SIGNS ARE
\ \ = 52_CAP1_2 k| [E 8| | e AVIRET 22 TO BE MOUNTED ON EACH SIDE OF THE FENCE FABRIC, BACK TO BACK
\\ | g SWITCH @ = | AND APPROXIMATELY 3'-6" FROM GRADE TO TOP OF SIGNS.
= GND SWITCH 1-1 ST .| =
N = . CAP BANK colsalag IIVARC1-1 7 N\ = |
\ \ |_| @é < 1-1 L [ =1\ | o = j ~—B] SUBSTATION IDENTIFICATION SIGN, PER ENG & DSGN STD ED 9.1.10.2
\ | = >l vret-1 el N O z (TOP) ADDRESS SIGN PER ENG & DSGN STD ED 9.1.10.3 (BOTTOM). THE
N \\ wz = y T l | T ‘r\ MC25= 04,29 ~—D] TOP SIGN MOUNTED 5'-0" FROM GRADE TO TOP OF SIGN AND LOCATED
. )\ = = - 5 t 7 sl —1 | 71 \ L “/\ OR 210" (TYP.) . ADJACENT TO WALK OR DRIVE GATES.
\ AN |c7) 2 - » XXXXX-X CAP SW 17'-0" _ _ l 13"0”'\._L7“6" l\ MC1 :2161 42 é
: - -  pu— "
_ \ \\ E m “RannajEEEEEERNRRRREERRRRRRRRRRRRRERE IIIIIIII5I2IICI:ﬁ?I1II IISIEIE" IIIII8I IIIIIIIIIIIIIIIIIIIIIIIIIIIII#WIII—I‘II’I—IIIIIIIIIIII IIIIIQRlﬁ;z (TYP)
5 AN ~e | N XXXJXX_X T ]] 5
< N N e Y S — | 17'-0" 9'-0" N\ /N /N /N [‘) I[D
A I < i O~ T
N \ ’-
~ 30' MET TOWER E EQUIPMENT o
~ , ENCLOSURE Al S
WITH 4' SPIKE | < (146" X 54) 3
~ o SEENOTE7 | | |20 DRIVE
- GATE
S~ / &— C—O O O | 5
7 = I _- ©
‘ |
g B 8 8 8 g 8 8 8 B
380" 100" 200" 270" 20'-0" 16'-0" 24'-0" 180" 410" 12'-6" 54'-0"
| I
THIS MAP/DOCUMENT IS A TOOL
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS C/) xCe'Energy® TO ASSIST EMPLOYEES IN THE UNIT 0
PERFORMANCE OF THEIR JOBS.
REV. A - 1SSUED FOR REVIEW: 8.0.91 DWG NO. MANUFACTURER DESCRIPTION RFORMANCE OF THEIR JOB
A - O79- NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION PHYSICAL
SAFETY PRACTICES,
XXXXXXX WIND FARM PROCEDURES, AND EQUIPMENT 161KV-34.5KV
XXXXXXX COUNTY, MINNESOTA AS DESCRIBED IN THE SAFETY GENERAL ARRANGEMENT
TRAINING PROGRAMS AND
DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: PROJ. NO: - -
ENGINEERING & CONSTRUCTION N H XXXXX X
APVD: DATE: SCALE: 1/16" = 1-0"
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A C D E F G I J
LEGEND:
F FIXED FITTING
S SLIP FITTING
E EXPANSION FITTING
N.S. NEAR SIDE
F.S. FAR SIDE
MAJOR MATERIAL
SEE NH- XXXXX-X
MINOR MATERIAL
SEE NH- XXXXX-X
DETAIL, SEE DWG.
D# | NH-xxxxx-x THRU
XXXXX-X
A INDICATES SECTION
L VIEW "A-A"
XXXXX-X " SHEET ON WHICH
SECTION APPEARS
NOTES:
1. USE HIGH TEMPERATURE COMPOUND AT
PAD CONNECTIONS.
2. REFERENCE DRAWING NH-XXXXX-X OR
EQUIPMENT RATINGS.
8-0"
5" AL. 954
XXXXX-X TUBE AAC
X Eon &)
5" AL.
TUBE | 14'-0" | 14'-0" | @
161KV Agié @ @ @
SWITCH 954 F
] TR2A AAC @ | 'é
o
I // ~ =
I D14 ;
I \
) Il
=1 A ) ‘\ CONTINUED ON
o == \1,3,5 /2,46 \ | | NH-276083-4-3
5 I I I 161KV 5 = - TRANSFORMER #2 |
o = = = BKR § = o || 161/34:513.8KV
\ - 52-TR2 % g 75/100/125MVA th
5 I wille | -
: (uas) - ! —
- | swITCH 3 - T
| § HANDLE | sl
& ‘ F.S. U ﬂ\
(sp]
OIL
CONTAINMENT
270" 200" 16'-0" 24'-0"
| I I I
L D
SECTION A-A
S /DOC SATOO
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS /(2 XcelEnergy® THIS MAPIDOCUMENT IS A TOOL UNIT 0
DWG NO. MANUFACTURER DESCRIPTION PERFORMANCE OF THEIR JOBS.
REV. A - ISSUED FOR REVIEW: 8-9-21

NORTHERN STATES POWER COMPANY

XXXXXXX WIND FARM

YOUR PERSONAL SAFETY IS
PROVIDED FOR BY USING
SAFETY PRACTICES,
PROCEDURES, AND EQUIPMENT

COLLECTOR SUBSTATION PHYSICAL

161KV-34.5KV

XXXXXXX COUNTY, MINNESOTA AS DESCRIBED IN THE SAFETY SECTION A-A
TRAINING PROGRAMS AND
DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: . : - -
PROJ. NO: 22586 ENGINEERING & CONSTRUCTION N H XXXXX X
APVD: DATE: SCALE: 1/8" =1'-0"
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D E F G H I J
THIS SH. LEGEND:
F FIXED FITTING
S SLIPFITTING
E  EXPANSION FITTING
N.S. NEAR SIDE
F.S. FARSIDE
MAJOR MATERIAL SEE
NH-XXXXX-X
MINOR MATERIAL SEE
NH- XXXXX-X
3/8" E.H.S. SHIELD WIRE F.S.
DETAIL, SEE DWG.
OPGW N.S. D# | NH-XXXXX-X THRU XXXXX-X
BY TRANSMISSION
( ) A INDICATES SECTION VIEW
HA_A"
L SHEET ON WHICH SECTION
XXXXX-X APPEARS
161KV LINE 8-0"
TO ITC (GLENWORTH }(——— || 5" AL. 954
SUBSTATION) TUBE AAC
L NG
Er) n .
© TUBE |, 140" , 140" , 954 @ @ D8
TYP, AAC
CORCY € Es7)
BO AQD SWITCH E \ NOTES:
@ 5" AL. q TR1A 954 = i o ] g 1. USE HIGH TEMPERATURE COMPOUND AT
D16 TUBE f; AAC Ry = B M3an d 3 PAD CONNECTIONS.
& A= 2. REFERENCE DRAWING NH-XXXXX-XFOR
S TYP i @ NN — ! EQUIPMENT RATINGS.
Pl : L\ i @ | = [T 3. YARD LIGHTS TO BE ANGLED DOWNWARD AT
N A | | i l’% APPROXIMATELY 30° FROM PERPENDICULAR
o i \ Y, TO GROUND TO LIMIT GLARE. TO LIMIT
., e —— e D14 \\ g||\’,;‘ CONTINUED ON VERTICAL SPREAD OF LIGHT, INSTALL
= = Es  B5E L4135 <246 451 2% N} NH-276083-4-3 VISORS TO EACH YARD LIGHT AND FASTEN
= @ = I 161KV é T BT Ty =yl V VISOR TO LIGHT CASING WITH SCREWS.
- &) 5 ox QB4 )
-~ : \ T 52-TR1 % “ % m
2 ol g
ik <Y <t
°| SWITCH TRANSFORMER #1
| HANDLE o "
ES ~ 161/34.5/13.8KV &
: . & > = <i| 75/100/125MVA
38'-0" 5,3 — ) f ) f ) @ f f . l f l
0
7-0" 12'-0" 12'-0" 7'-0" ! 10-0" ! 20-0" | 27-0" ! 20'-0" ! 16'-0" ! 24'-0"
S ECTION C C OIL CONTAINMENT
B
D4 OPGW
D4 .
o
954 A o AL C
AAC :
TUBE
i 14'-Q" 14'-0" i 14'-0" | 14'-0"
161KV MOD o
_‘@ SWITCH o BQD
) D16
o TYP.
g
OPGW ‘ .
GLEN LINE SPLICE < S;
161KV CCVT BOX % ‘ 9
- 3 || |
i D13 D17 | | |
il E85) I} o
m L | |
LIGHTING —
J-BOX F.S.
12'-0" 12'-0"
| 38-0" | 23'-0" | 28-0" | 8'-0" | 23-0"
A THIS SH.
XXXXX-X
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS “ ’ Xcel Enerqv® S D e Ao
DWG NO. MANUFACTURER DESCRIPTION gy PERFORMANCE OF THEIR JOBS. U N IT O
. YOUR PERSONAL SAFETY IS
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A B C D E F G H | J
LEGEND:
F FIXED FITTING
S SLIPFITTING
E  EXPANSION FITTING
N.S. NEAR SIDE
F.S. FARSIDE
MAJOR MATERIAL
SEE NH- XXXXX-X
@ MINOR MATERIAL
SEE NH-XXXXX-X
S DETAIL, SEE DWG.
# | NH-XXXXX-X THRU
XXXXX-X
(1) 1272 A
XXXXX-X D10 XXXXX-X AAG INDICATES SECTION
| t VIEW "A-A"
(2) 1272 34.5KV 5" AL. (— o o KXXXA-X SHEET ON WHICH
@ . switcH /29 OUTRIGGER TR2A @ @ col B2 Ao 5" AL.
@ @ 5" AL. TRoB (BY SWITCH MFR.) | g . 5 AL TUBE
) @ oy gV e s | S &)
~NTTAL
\ (e (eo) &4 (E29) 29 Gy, T ooy L )| =) @
fas - D26 D22 D26 @ D22
TANK NOT A T AR AQ -- i | AQ
SHOWN FOR —— T ' e L e} L , ; .
g - E 8 E5 B RN
_ J\ CLARITY T\ € §& e -1 - @ [ FBW3220 H_ 34.5KV' gl rommla
- @ PPN = 16 T—T 322C et @ sw .’ CONCENTRIC CONCENTRIC
::\/—/1— ‘*i il/_ (1 5") MlN . (1 5") MlNA)\ @ ‘. FBWSZZB g i!\I DU O GROUNDS GROUNDS
AL | | : , / :
N . mmy SWITCH .. @ o e @ % @
&k OPERATOR o 0 TYP. , g A "
s EMER. STA— . SWITCH- HANDLE ON 3 I 246 . : UNDERGROUND ) |4 : UNDERGROUND
i AUX #2 L. | OPERATOR NEAR SIDE / 08 o (o] Q @ = CABLE SUPPLIED / CABLE SUPPLIED
CONTINUED ON I ?S_",‘ &| HANDLE ON 2 46 | @ | & ' BY UNDERGROUND D21 ‘/;w‘/ BY UNDERGROUND D21
NH-276083-4-1 ||t & [T N FAR SIDE A Deé \#f AAC B CONTRACTOR FOR M17 D11 CONCENTRIC—{ || | CONTRACTOR FOR M17
__ (3) PTS LT | || FEEDERS=& — GROUNDS L] | || FEEDERS& —
| B . 3‘E‘3§§V @ J L GROUNDING | L GROUNDING ]
| N g [n D20 oo 1 ? 345KV 4, ? iy TRANSFORMERS GND 345KV & ? piy TRANSFORMERS  { | GND
= D BKR oot FEEDER FEEDER ONLY b BKR 4=t FEEDER FEEDER ONLY XFMR
; 52-FBW322 | M B A GT322 52-FBW321 |} M 3B 3A GT321
f | 1 f ) [ | — — WL W& WL W& [ | — — ﬁk Tk ﬁk Wk
TRANSFORMER #2 oIL L> L>
161/34.5/13.8KV CONTAINMENT 6 6
75/100/125MVA
18-0" | 13-0" | 12-0" | 12-0" | 15-0" | 240" | 100" | 35'-0" | 24'-0" 040" 100" 350" 040"
[ | | |
MC1 = 61.42 OR 52"
E11 E22
e 5 5" ALUM |
MC2 = 94.29 : @ E26
Mo2=s42 _ g TUBE 24" AL. : NOTES:
Sis ' (1) 1272 TYP. TUBE
o5 i L o 1. C@JUMPER HAS NO INSULATOR. B@ HAS A
e i oy Ny (1'),\1A2C72 40", 40 Typ SWITCH “ngz = E04 HORIZONTAL INSULATOR. A@ JUMPER HAS A
gI° A [b1s |i VAR C2-2 CAP M12 VERTICAL INSULATOR SUPPORTING RIGID
L/ 4 =) W @ BANK 2-2 _ : Sa
MC1 = 41.42 OR 3'-6" AQ _ B0 CO NGR#1
TYP . - | 2. REFERENCE DRAWING NH-XXXXX-X OR
SHUNT @ E32 B —— EQUIPMENT RATINGS.
VTR2-1 REACTOR 2 (014
i X VTCoo . 3. YARD LIGHTS TO BE ANGLED DOWNWARD AT
E Y SWITCHER SA. ; ® APPROXIMATELY 30° FROM PERPENDICULAR
= | 5" ALUM. . @ & . | TO GROUND TO LIMIT GLARE. TO LIMIT
©| TUBE 2 52-CAR2-2 % ith 4 CONTINUED ON VERTICAL SPREAD OF LIGHT, INSTALL
- 5 ©| 5" ALUM MO5 E17 o INE=N NH-276083-4-2 VISORS TO EACH YARD LIGHT AND FASTEN
NON-METTALIC Ny TUBE N Ta72 =% 21 [ VISOR TO LIGHT CASING WITH SCREWS.
% BOLLARD\ - (1)
s AAC | TRANSFORMER #1
| - i 161/34.5/13.8KV
. o [ [
Typ.\_@ | u N.S. : ; m m 75/100/125MVA
[ b ] r‘[ [ ] |—|\\
NON-METTALIC - GND—/ olL :
CHAIN FENCE |_> SWITCH CONTAINMENT |
5 2-2N.S.
7-6" 13-0" 80" 8-0" 17'-0" 11-0" 8-0" 17'-0" 18'-0" |
I | | | | | | | | [ |
THIS MAP/DOCUMENT IS A TOOL
REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS (/) XCe’Energy® TO ASSIST EMPLOYEES IN THE UNIT 0
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A B C D E F G H | J
LEGEND:
F FIXED FITTING
S SLIPFITTING
REFER TO SECTION 6-6 E EXPANSION FITTING
FOR MIRRORED, XXXXKX
CONTINUED SECTION CUT 34 5KV N.S. NEAR SIDE
(BELOW) . 3 4_| SWITCH
5" ALUM. VAR C2-1 F.S. FARSIDE
TUBE
MAJOR MATERIAL
(1) 1272 , % (1')L\L2C72 CAP SEE NH- XXXXX-X
MINOR MATERIAL
P (11272 SEE NH-XXXXX-X
|
AAC P 5. DETAL, SEE DWG.
5" ALUM. [[ * NH- XXXXX-X THRU
(13'MIN) > i 4 TUBE XXXXX-X
TYP. © A
135 24,6 AQ BO Cco @ s A S INDICATES SECTION
— e T TYP CAP R é |k VT02-1 t VlEW "A'A"
41_3u 41_0-- 41_0-- - 3 —
5 ' ! ! ssvzvgggf T XXXXX-X SHEET ON WHICH
© @ i i SECTION APPEARS
:
- e i BRE] (1272 NOTES:
I | f & AAC GND MY
) 9
WS g r F.S. al SWITCH 1. COJUMPER HAS NO INSULATOR. BQ HAS A
AR I " 2-1 HORIZONTAL INSULATOR. A@ JUMPER HAS A
B i : o N.S. VERTICAL INSULATOR SUPPORTING RIGID
I BUS.
L L 1 ==t 2. REFERENCE DRAWING NH-276083-2 FOR
EQUIPMENT RATINGS.
, | 3. YARD LIGHTS TO BE ANGLED DOWNWARD AT
| 3 APPROXIMATELY 30° FROM PERPENDICULAR
TO GROUND TO LIMIT GLARE. TO LIMIT
7'-6" 18'-0" 8'-0" 17'-0" VERTICAL SPREAD OF LIGHT, INSTALL
' ' ' ! VISORS TO EACH YARD LIGHT AND FASTEN
VISOR TO LIGHT CASING WITH SCREWS.
34.5KV
BKR -
SECTION 5-5
REFER TO SECTION 5-5
FOR MIRRORED, XXXXX-X XXXXX-X
CONTINUED SECTION CUT 1 <—| 2 <—|
(ABOVE)
| 2|_0l| 4|_6|| 3'_6" 3'_6" 4'_6" 4'_6" 3'_6" 3|_6" 8|_6|l I 8'_6" 3|_6" 3|_6|l 4'_6" 4'_6" 3'_6" 3'_6" 4’_6" 2'_0"
: 5" AL. 5" AL.
TUBE TUBE
7 EOf - ;’\fvﬁ’gﬁ 20" OUTRIGGER 20" OUTRIGGER ss\?vﬁ}& ”» EO1 — N
1 TYP. 44
N E55 E55 BT1-2A2 > TRl MFR.) (BY SWITCH MFR.) BT1-2A1 E55 E55
(1) 1272 D1 TYP. (1) 1272
AAC F S (07%] (0] S F AAC
2)1272  (2) 1272
! E17 E B2z @ E E17
| 345KV co WBQ) AO E23 @ @\\ £23 " co BO AD 345KV
: ° 1) 1272 ) 5
SWITCH Vo SIMLARTO | MosA . o, — AAC F £32) oA, o
| 89-VAR2A 52-FBW312 BAY D12 89-VAR1A
TYP. E17
M29A TYP. M29A
» | | ) : _ i ® ] -
] | NOTE 1 —_| ]
@ 1 -
® E32 @ @ @ E32 ®
,‘— [ ] E39 E39 [A] | 2] | ]
- (1) 1272 H o (1) 1272 o
w AAC (E17 g D9 TYP.| D9 @ AAC a
. @1 () .
[e0] [o0]
R E23 i
Al [qV)
i =8 (11272 24655130 _8_8_\ (1)1272 @
Q . 1 (1)1272 il . 1 AAC il . 1 AAC (1) 1272
:o @ o ° . . ° AAC o ° ° o 0 o ° o . . AAC :o
N} TYP. i TYP. r -
& e ——r s N S &
- D11 -
IR I : . . . N.S. . . 4. .| 345kV BKR FS. o . L . I D11 ——h——
NS. B, | o U o0 U h " 52-BT1-2 N.O. 1 of 0O o g + L g NS |
o o = i e it E i il e ) =y it )
P S < _ : - : - @ g : : | 1 N =
: : © : : : :  —— : : : (| © : :
: o E q1 ( : q1 p E 1 b E 1R \ :
: | f | f | | — | | | | | | F—— f | f | |
I 10-0" | 80" 80" | 80" 120" 130" | 130" 120" 8-0" | 8-0" 8-0" | 10-0" |
I I I | I I I | I I | | 1
34.5KV 34.5KV 34.5KV 34.5KV 34.5KV 34 5KV
BKR BKR <J BKR <J _ BKR BKR BKR
52-VAR2 52-FBW322 1 52-FBW321 2 S ECTION 6-6 52-FBW312 52-FBW311 59_VAR1
THIS MAP/DOCUMENT IS A TOOL
REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS (/) xce’Energy® TO ASSIST EMPLOYEES IN THE UNIT 0
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A B C D E F G H | J
THIS SH. LEGEND:
CAP 8 | F  FIXED FITTING
BANK 1-1 | 4'-0" 4'-0" |
. ‘ S SLIPFITTING
. E  EXPANSION FITTING
§ N.S. NEAR SIDE
dBE T = F.S. FARSIDE
MAJOR MATERIAL
SEE NH- XXXXX-X
MINOR MATERIAL
SEE NH- XXXXX-X
o4 || DETAL, SEE DWG.
NH- XXXXX-X THRU
XXXXX-X
VTC1-1 A
INDICATES SECTION
| t VIEW "A-A"
XXXXX-X SHEET ON WHICH
5 SECTION APPEARS
©
NOTES:
CAP [ 1. REFERENCE DRAWING NH-276083-2-1 FOR
SWITCHER EQUIPMENT RATINGS.
3 52-CAP1-1
I;
SWITCH
1-1
F.S.
|
A A
17I-0" ‘ 9'_0"
| |
345KV
5" ALUM. SWITCH
TUBE VARC1-1
THIS SH. v
(1) 1272 PURNY
e - AAC 7 OB »:,".\5
/<€> /
TYP. N
‘ AQ BQO CQ
4-3" 4-0" 4-0"
| |
3
©
%
&
©
F.S. @
& & & o
I N
|_> 7 | 18-0" |
| |
THIS MAP/DOCUMENT IS A TOOL
REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS @ xCelEnergy@’ TO ASSIST EMPLOYEES IN THE UNIT 0
DWG NO. MANUFACTURER DESCRIPTION PifggyégggNiigiigTiﬂgs-
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION PHYSICAL
SAFETY PRACTICES,
XXXXXXX WIND FARM PROCEDURES, AND EQUIPMENT SECTIONS 7-7 & 8-8
XXXXXXX COUNTY, MINNESOTA AS DESCRIBED IN THE SAFETY
TRAINING PROGRAMS AND
DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: . : - -
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SUBSTATION GROUNDING NOTES

16'-3"

46'-0"
[®\’\

®
RN
oo

GROUND PIGTAILS
] VERIFY EQUIPMENT GROUNDING LOCATIONS PRIOR TO PULLING UP PIGTAILS.

@]
N E=n

4
W
&

TESTING
PRIOR TO BRINGING IN THE FEEDER HOME RUNS AND CONNECTING THE TRANSMISSION LINE SHIELDS AND/OR
OPGW THE GROUND GRID RESISTANCE SHALL BE MEASURED AND RECORDED.

MAIN GROUNDING SYSTEM
1. PROVIDE A CONTINUOUS GROUND SYSTEM WITH ONE CONDUCTOR LOCATED AROUND THE PERIMETER OF
THE STATION AND WITH INTERTIES AND GROUND RODS AS SHOWN ON THE GROUNDING PLAN, TO
GD6 EFFECTIVELY GROUND ALL STRUCTURES AND EQUIPMENT.
o)+ 2. 4/0 BARE COPPER WIRE IS TO BE USED FOR THE MAIN GROUND SYSTEM, BURIED A MINIMUM OF 18 INCHES
AND A MAXIMUM OF 20 INCHES BELOW SUBGRADE.
3. ALL GRID CONDUCTOR CONNECTIONS AS WELL AS CONNECTIONS TO EACH GROUND ROD ARE TO BE
) EXOTHERMIC.

g 4. GROUND RODS SHALL BE LOCATED AS SHOWN ON THE GROUNDING PLAN AND SHALL BE FULLY DRIVEN
BELOW THE SURFACE OF THE EARTH. IF POSSIBLE, THE TOPS OF THE RODS SHOULD BE APPROXIMATELY
ONE FOOT BELOW GRADE.

(o) 5. THE ENTIRE AREA INSIDE OF THE PERIMETER GROUND CONDUCTOR MUST BE COVERED WITH CRUSHED
O+ |[coee] ROCK WITH A DEPTH AND MINIMUM RESISTIVITY AS SPECIFIED BELOW IN THE DESIGN DATA TABLE.

6. THE OUTSIDE PERIMETER SHALL BE A MINIMUM OF 3 FEET OUTSIDE OF THE FENCE ALL OF THE OTHER
@ GD7 |[¢——- GROUNDING WILL HAVE A MINIMUM OF + 8 INCHES TOLERANCE.

30-0"

0
?

25'-0"

GD11 TYP.
GD3

*_
| @*’ A CONNECTIONS TO STEEL STRUCTURES AND EQUIPMENT
\‘3 1. CONNECTIONS OF GROUND CABLES TO STEEL STRUCTURES AND EQUIPMENT SHALL BE SECURELY MADE

___@_4, WITH MECHANICAL CONNECTORS.

2. GROUND LEADS SHALL BE RUN UP AND OVER FOOTINGS AS INDICATED, AND UP THE STRUCTURES IN A NEAT

AND WORKMAN-LIKE MANNER.

*—— |- 3. HOLES NECESSARY FOR ATTACHING CONNECTORS SHALL BE FIELD DRILLED AND TAPPED IF NECESSARY,

WHERE NO PLATE OR TAB FOR ATTACHMENT HAS BEEN SUPPLIED.

4. WHERE CONNECTIONS TO THE GROUND MAT ARE STUBBED OUT AT EQUIPMENT FOOTINGS IN ADVANCE OF
EQUIPMENT INSTALLATION, CARE SHALL BE TAKEN THAT A SUFFICIENT LENGTH OF CABLE PLUS A

REASONABLE MARGIN IS LEFT SO THE LEAD MAY BE TRAINED UP ALONG THE WALL OF THE FOOTING AND

Cp ‘ 0@— - ? /] MADE TO FOLLOW ALL SURFACES CLOSELY IN ROUTING CABLE TO THE POINT OF CONNECTION.

= - > 5. GROUND CABLES SHALL BE SUPPORTED APPROXIMATELY EVERY FOUR FEET WHEN EXTENDED UP THE

) mv,
Q@ 1 STRUCTURE.
N vrZzz772

CONNECTIONS TO EQUIPMENT COMPARTMENTS, CONDUIT AND CABLES
1. ALL EQUIPMENT COMPARTMENTS SHALL BE GROUNDED.
@0 _@_ 2. ALL STEEL CONDUITS SHALL BE EFFECTIVELY GROUNDED EITHER BY DIRECT GROUNDS, OR BY
Sl ATTACHMENT TO METAL ENCLOSURE WHICH ARE ADEQUATELY GROUNDED.
3. ALL METALLIC POWER CABLE SHIELDS MUST BE SOLIDLY GROUNDED ON BOTH ENDS OR AS SHOWN ON THE

© . CONTROL DRAWINGS.

e
~\<> GROUNDING DETAIL REFERENCES
1. REFERENCE DRAWINGS NH- XXXXX-X THRU XX-X FOR GROUNDING DETAILS.
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25'-0"
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4-6" FENCE GROUNDING

1. ALL METALLIC FENCING SHALL BE SECURELY TIED TO MAIN GROUND SYSTEM AT EACH FENCE CORNER AND
AT INTERMEDIATE INTERVALS AS DETAILED ON THE GROUNDING PLAN.

2. THE PERIPHERAL CONDUCTOR OF THE MAIN GROUND GRID SHALL BE 4/0 BARE COPPER AND LOCATED 3
FEET OUTSIDE OF AND PARALLEL TO THE FENCE AND SHALL BE BURIED 18 INCHES BELOW SUBGRADE.

3. FENCE POSTS SHALL BE CONNECTED TO THE MAIN GROUND GRID AT INTERVALS AS SHOWN.

( f) 4. GROUND RODS SHALL BE DRIVEN ALONG THE CONDUCTOR AND BONDED TO EACH FENCE CORNER AND AT

INTERVALS AS SHOWN ON THE DRAWING.

271'-0"

25'-0"
i|
lw)
N
RS
B

M
|
GD31
© SUBSTATION GROUNDING DESIGN PARAMETERS

[Gp7 |Ce 8 (®)1- GROUND GRID DESIGN DATA
- L (DESIGN IS BASED ON IEEE STD.80-2013 USING THE FOLLOWING DATA)

GD31 @ rZzz772 ’ 1. SOIL MODEL:
¢
|

® | [ =]Ch
O

GD11

25'-0"

GD7 GD7 | b7 | |aD17] B
L. GD7 I—@ O----- 3 I——@ @) [e07 & | ' [aD17

NORTH-SOUTH T
BASELINE

f f) LAYER 1 RESISTIVITY 21.89 OHM-METER
LAYER 1 DEPTH 89.86 FEET
| —_———,— e — LAYER 2 RESISTIVITY 131.08 OHM-METER
: m < @— - LAYER 2 DEPTH INFINITE FEET
LAYERS CREATED BASED ON SOIL RESISTIVITY DATA
! GD28

OBTAINED BY RRC INC. 08-04-2019

Q @ @-:____ | \\‘_"@"?

15

250"
H
;
O
@
¥
i‘
O

o ———f—

. SURFACE ROCK RESISTIVITY 3,000 OHM-METER
. SURFACE ROCK DEPTH 6" INSTALLED, MODELED AT 4"
MAXIMUM SYSTEM FAULT CURRENT 20,000 AMPS (310)
* . FAULT DURATION 30 CYCLES
! LEGEND: . GRID CURRENT 100% OF MAX FAULT CURRENT
O o SUBSTATION . FAULT INJECTION POINT LOW SIDE BUS BY
FENCE TRANSFORMER #1
GROUND ROD (3/4" X GPR 4,677 VOLTS (RMS)
an7 | e—— @ EOT'-ISQFEJVF\\IIILSEESSOTED TOUCH PERMISSIBLE 659.86 VOLTS
|_, : MAX TOUCH 588.64 VOLTS

’ @ FENCE CONNECTION STEP PERMISSIBLE 922.40 VOLTS

( 1_@_ '\Q) _ WITH GROUND ROD MAX STEP 230.68 VOLTS
. "‘@'*' GD3 PIGTAIL TO EQUIPMENT | 10 DooY WEIGHT S0KG

GD6 | | GD2 T~ 11. RESULTS PER CDEGS VERSION 15.4.9400

= TYP. / STRUCTURE

*———|- DETAIL CALLOUT, SEE

GRID RESISTANCE
GDX DWG. NH-276083-8-1
THRU 8-4 CALCULATED: 0.234 OHMS

C I HC T HE e T 1 #4/0 BARE COPPER

> (SOFT DRAWN) MEASURED: - OHMS  TESTED BY:

] -
* L [\ TRENCH GND PLEASE PRINT

2'-0" T ~  CONNECTION CONTRACTOR TO PROVIDE DATA ON AS-BUILTS

D EXOTHERMIC TYPE
CONNECTION
po 9 © 28
;'
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500"
5-6" 4-3" 2-4" 3-3" 2-11" 4-0%" 6-0" 15" 140" 2-0" 212" 22
RESERVED SPACE FOR
VENDOR HVAC EQUIPMENT
I CELL PHONE 10"
REPEATER
HVAC UNIT ANTENNA PaN
SEE NOTE 5 ——| #1 HVAC OUTDOOR NOTES 3 & 4
— e RECEPTACLE 22 MIN "
NOTE2 ——| | (h} FAN
b b
- o = | b
3 . ] I ——FIRSTAD .
- ~ | | ** BATT : ; = KT ™
VESTAS CHGR — /
PPC 125 VDC BATTERY, RACK, VENT FAN
: \/ PRIMARY MAIN AND CONTAINMENT BASIN EYE WASH CONTROL PHOTO CELL
g 125 VDC 125 VDC DC PANEL "P" STATION CABINET @ SEE NOTES 3 & 4
- CAB"V" CAB'T"
] BATT
MID-SPAN
: VESTAS EQUIPMENT
o REQUIRED CLEARANCE BkE /B
5 2 o
z 5
©Z PANEL FRONT M
oo (PANELS SPACED AT 1/8")
wx
oo
R INTERCONNECT
g|zu UTILITY FIBER ANN/RTU 161KV TRANSF. #1 TRANSF. #1 TRANSF. #2 TRANSF. #2 FEEDERS FEEDERS 345KV 34.5KV .
Y METERING PANEL T-LINE 161/34.5KV PRI & SEC 161/34.5KV PRI & SEC XXX 311 & XXX'321 & CAP BANK CAP BANK ﬁ
e =) — @ PANEL PRI & SEC BKR CTRL RLY'G BKR CTRL RLY'G XXX 312 XXX 322 1-1 & 1-2 2-18 22 NOTE 2
i w5 (NOTE 6) RLY'G BUS #1 BUS #2 REACTOR REACTOR ﬁ 27
B CTRL&RLY'G & | CTRL&RLY'G 1-1 21
<3 BT1-2 CTRL RLY'G RLY'G OUTDOOR &
on 1S 25 3s 4s 5S 6S 7S 8s 9s 108 118 RECEPTACLE =
TR BACK OF PANELS [
(e}
108" 2-4" 2-4" 3-0" 24" 2-4" 2-4" 2-4" o 24" 24" 2-4" 24" 9-10 N | s
4'DOOR
o
© e
P4
v .| B4
N 1 Fre % HVAC UNIT 5 t%
® | ExT o L e e #2 °1 20
@ 48'x30" z o5 vt | PAC ool ool | 5o
. LAYOUT DESK s 0 [ i TERM ool ool . a
. f S "B" A" i vl | HVAC . ' TERM ' TERM z
2 A \\j CLOCK 5 (PWR) (PWR) i TRANSFER ol TRANSFER | CONTROLLER U i PACTC i | CAB#2 i | CAB# E T COMMUNICATION BOARD SECURITY BOARD : %
| SWITCH 1 | SWITCH 2 i | . : &
N | ] | |iswita ] [ iswimonz. | < gy b | ] | S— S [ | SR 1T . . s
) ox g
! I FLOOR | | FLOOR FLOOR FLOOR
PENETRATION PENETRATIONS PENETRATIONS PENETRATION
20X 20° 17" x 40" 17" x 40" 6" x 12"
GPS ANTENNA @ 2" FROM WALL @ 2" FROM WALL @ 2" FROM WALL @ 2" FROM WALL
8-11" 290" | 1 32" 25" 2-6" 19" 8-2" 40" 40" 4-0" 44" 3-3"
AC DISCONNECT
ELECTRICAL EQUIPMENT LAYOUT
NOTES:
1. EQUIPMENT INSTALLED MUST NOT DEVIATE FROM DIMENSIONS SHOWN WITHOUT
PRIOR APPROVAL FROM ENGINEERING.
2. % NIPPLE AND 4" X 4" BOX FURNISHED AND INSTALLED BY VENDOR.
3. FIELD TO DETERMINE LOCATION AND ORIENTATION ON END WALL.
4. WALL PENETRATION AND NIPPLE BY CONSTRUCTION CONTRACTOR.
5. INSTALLER TO INSTALL 4 INCH PIECE OF UNISTRUT VERTICALLY USING
SELF-TAPPING SCREWS APPROXIMATELY EVERY 4 FEET ALONG TOP OF END
WALL TO SECURE GROUNDING HALO.
@6. INTERCONNECT UTILITY WILL INSTALL A SINGLE 28"W x 24'D PANEL CONTAINING
INTERCONNECT UTILITY METER, RTU, TEST SWITCHES, ETC.
NOTES:
*%  VESTAS WILL SUPPLY AND DELIVER THE PANELS TO THE EEE, BUT THE
CONTRACTOR WILL ACTUALLY INSTALL AND WIRE.
KEY NOTES:
@ THE INTERCONNECTING UTILITY METERING PANEL IS INSTALLED WHEN THEINTERCONNECTING UTILITY
METERING IS REQUIRED AT THE COLLECTION SUBSTATION. 'NOTE THAT WHEN THE INTERCONNECTING
UTILITY METERING IS AT THE COLLECTION SUBSTATION, THE INSTRUMENT TRANSFORMERS SUPPLYING THE
CURRENT AND VOLTAGE SIGNALS TO THE METER MUST MEET THE INTERCONNECTING UTILITY
REQUIRMENTS.
NO REVISION ZONE | DATE | BY | CHK | ENG | NO REVISION ZONE | DATE | BY | CHK | ENG REFERENCE DRAWINGS /(/) Xcel Energy® O ASSIST EVPLOVEES I THE. UNIT 0
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PANEL 18

FIBER OPTIC PATCH PANEL

==
| 48

I____
| 47

|____
| 46

|____
| 45

| 44
|____
| 43

| 42

| 41

|____
| 40

XXX-XXXXIXXX
FIBER PATCH PANEL TO XXX (OPGW)

500/501/502

| 39

| 38

| 36

XXX -FDU2/COLLECTOR
FIBER PATCH PANEL TO COLLECTION
SYSTEM/FEEDER FIBER 1A,1B,2A,2B
500/501/502

| 34

XXX -FDU3/0&M
FIBER PATCH PANEL TO O&M

500/501/502

XXX -FDU4/COLLECTOR-YARD
FIBER PATCH PANEL TO YARD/COLLECTION
SYSTEM/FEEDER FIBER 1C

500/501/502/503

XXX -FDU5/0&M
FIBER PATCH PANEL TO O&M

500/501/502

XXX -FDUG/COLLECTOR
FIBER PATCH PANEL TO COLLECTION
SYSTEM/FEEDER FIBER 3A,3B,4A,4B
500/501/502

XXX -FDU7/0&M
FIBER PATCH PANEL TO O&M

500/501/502

FRONT VIEW

SYMBOLS

* REAR MOUNTED EQUIPMENT.

I~ — NAMEPLATES PRODUCED AND MOUNTED
¥~z Z PER PANEL NAMEPLATE DETAIL 3300.1-1-11

ITEM

DEV

QUAN

DESCRIPTION

ITEM

DEV QUAN DESCRIPTION

500

501

502

503

PANEL

PATCH
PANEL

PATCH
PANEL

PATCH
PANEL

PATCH
PANEL

26

90"H X 28"W (PANEL COUNT DETAIL 3300.1-1)

72/288-F RACK-MT ENCLOSURE 19" 2U EMPTY, ADD 4 CCH PANELS
OR MODULES, CCH-02U

FLUSH MOUNTING BRACKET FOR CCH-02U

CCH PIGTAIL SPLICE CASSETTE, 12F, LC UPC, DUPLEX, SINGLE-MODE,
CCH-CS12-A9-POORE

CCH PIGTAIL SPLICE CASSETTE, 12F, ST UPC, DUPLEX, MULTI-MODE,
CCH-CS12-5T-POOKE

NO

REVISION ZONE | DATE

BY

CHK

ENG | NO REVISION

ZONE

DATE

BY

CHK

ENG
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A B E F H | J
36
PANEL 2S
ANNUNCIATOR & RTU ITEM DEV QUAN DESCRIPTION ITEM DEV QUAN DESCRIPTION
——— - - LT |
| |
| | 2 PANEL 1 90"H X 36"W (PANEL CONST DETAIL 3300.1-1-1) 153 GPS 1 GPS SATELLITE-CONTROLLED CLOCK, SCHWEITZER ENGINEERING LABORATORIES INC.
e oPS SAT CLOCK ———n CLOCK MODEL# SEL-2407, CAT# 240700038, POWER SUPPLY INPUT RANGE:
; 183 v — — — 61 FT-19R 3 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES: 18-300 VDC AND 85-264 VAC (50-60 HZ), CLOCK WITH 19 INCH RACK MOUNT BRACKET,
SEE NOTE 1 POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES
47 ; % 154 ANT 1 SCHWEITZER ENGINEERING LAB. CAT #9524A, GPS ANTENNA
| COVER PLATE 230 POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES, :
46 ETHERNET SW. #1 |———- POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
| : T FULL BLACK COVER 8" EXTENDED DEPTH. STYLE #FRXG493493493AX08 * 155 CABLE 1 SCHWEITZER ENGINEERING LAB. CAT #C961-075, 75FT GPS ANTENNA CABLE
! SEE NOTE 1
45
| COVER PLATE 230 134 POWER 1 POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A. 170 PAC 1 SCHWEITZER ENGINEERING LAB. TYPE SEL-2440, CAT #24402H12A1A11630.
| -
| 44 ETHERNET SW. #2 v N
i 140 RTU/ANN 1 ORIONLX AUTOMATION PLATFORM, NOVATECH 171 PAC 3 SCHWEITZER ENGINEERING LAB. TYPE SEL-2440, CAT #24402H11A6X11630.
| 43 COVER PLATE 230 (MAIN & 1 MODEL#ORIONLX-E3-ENEN-CPX-MMB-XM4-IHV-HVXX-01-03-04-07-42-44-47-52-57-70-35-83-95-101
I —— BACKUP)
| " 3u
| 42 PORT SERVER 2000 ©_ _ _ STANDARD HARDWARE AND SOFTWARE COMPONENTS: 230 %(EXTEER 7 COVER PLATE 19"W X 1 3"H
Y COVER PLATE ONE FIXED DIAGNOSTICS/MAINTENANCE RS-232 PORT (STANDARD)
| THREE USB MEMORY PORTS PLATE
| 40 COVER PLATE 230 DUAL COPPER ETHERNET PORTS (ENEN)
1
! SINGLE 48-125VDC/120VAC POWER SUPPLY (HVXX) %* 251 FB 36 | FUSE BLOCK, 1 POLE, 250V, 30A, BUSSMAN, #BMM603-1SQ
| 39 COVER PLATE 30 IRIG-B PORT
' ETHERNET CLIENT PROTOCOL NTP
I * 252 FUSE 24 FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5
| 38 o ETHERNET SERVER PROTOCOLS TELNET, SSH, FTP, SFTP, HTTP, HTTPS, NTP
— PAC1/RT I
If - C1/RTU L COMPLETE CYBER SECURITY PACKAGE * 255 B LOT | TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
| 170 HARDWARE INCLUDED:
36 THREE CONFIGURABLE RS-232 EXPANSION SERIAL PORTS (E3) % 285 DC-DC 1 DC-DC CONVERTER PHOENIX CONTACT, 90-350VDC INPUT, 24VDC OUTPUT,
—— HIGH PERFORMANCE CPU (CPX) (INCLUDES XM4) 5A, TYPE QUINT-PS-100-240AC/24DC/S CAT #2938581
35 MULTIMEDIA BOARD (MMB)
| T ANNUNCIATOR ALARM COLOR DESCRIPTION EXPANDED FLASH MEMORY (XM4) (INCLUDED WITH CPX) 400 PORT 1 SCHWEITZER ENGINEERING LAB. TYPE SEL-3610, CAT #3610XHAO0XXXO0
F 24 _/ RED = ACTIVE UNACKNOWLEDGED ALARM 48VDC/125VDC DISCRETE INPUT VOLTAGE (IVH) SERVER
' |— =~ GREEN = CLEARED UNACKNOWLEDGED ALARM
- | BLACK = ACTIVE ACKNOWLEDGED ALARM MASTER (IED) PROTOCOLS INCLUDED: 401 XCVR 2 SCHWEITZER ENGINEERING LAB. CAT #2812MRXO, MULTI-MODE FIBER OPTIC TRANSCEIVER
133 ANNUNGIATOR - DNP3.0 SERIAL (01)
F L | DNP3.0 IP (TCP & UDP) (03)
| 32 MODBUS ASCII/RTU SERIAL (04)
[I— MODBUS TCP/IP (07)
| 31
— SLAVE (SCADA) PROTOCOLS INCLUDED:
| 30 DNP3.0 SERIAL SLAVE (42)
— DNP3.0 IP SLAVE (TCP & UDP) (44)
| 29 141 MODBUS ASCII/RTU SERIAL (47)
i PUSHER (52)
| 28 - WEBSERVER XML (57)
] RTU/ANNUNCIATOR (MAIN) . N SPS (70)
|27 10|
i SOFTWARE OPTIONS:
| 26 COVERPLATE ~ SEENOTE LOGIC PAK (35)
| 230 ORION MATH AND LOGIC (83)
= -IL > FIREWALL ALARM/ARCHIVE/RETENTIVE (95)
- - 147 151 IEC6-1131 LOGIC (101)
| 24 -
F—— RTU/ANNUNCIATOR (BACKUP) L N 141 ANN 1 19" TOUCHSCREEN MONITOR WITH 19" RACK-MOUNT BRACKET,
| 23 140 b SCREEN TRANSDUCTION INC., CAT# TR-LCD1900-RM-TOUCH-125VDC, 125VAC/VDC
i
| 22 KEY BOARD 142 142 |KEYBOARD 1 RACK-MOUNT USB KEYBOARD/DRAWER WITH TOUCHPAD,
i ADESSO, PN# ACK-730UB-MRP
| 21 ___
F——1 PAC2/RTU e 145 ENET SW 1 ETHERNET SWITCH/ROUTER, RUGGEDCOM RUGGEDBACKBONE RX1501,
| 20 171 CAT# RX1501-L2-RM-HI-L3SECL2HW-6TX01-6TX01-6TX01-6TX01-6TX01-8TX01-XX,
i e —— _—————— | LAYER 2 SWITCH, 19" RACK MOUNT, SOFTWARE: LAYER 3 SECURITY EDITION (WITH L2 HW),
119 | /| |l | 88-300VDC OR 85-264VAC POWER SUPPLY WITH SCREW TERMINAL BLOCK,
e 6 X 10/100Tx RJ45 ETHERNET PORTS (LINE MODULES 1, 2, 3, 4, 5 & 6
: 18 |FT2-ARRTU FT2-B/RTU FT2-C/RTU X ( SRR )
r_17_ | 146 ENET SW 1 ETHERNET SWITCH/ROUTER, RUGGEDCOM RUGGEDBACKBONE RX1501,
| 61 CAT# RX1501-L2-RM-HI-L3SECL2HW-6TX01-8TX01-6TX01-6TX01-4FX11-8TX01-XX,
l LAYER 2 SWITCH, 19" RACK MOUNT, SOFTWARE: LAYER 3 SECURITY EDITION (WITH L2 HW),
| 16 PAC3/RTU [—==n 88-300VDC OR 85-264VAC POWER SUPPLY WITH SCREW TERMINAL BLOCK,
f_15_ o 5 X 10/100Tx RJ45 ETHERNET PORTS (LINE MODULES 1, 2, 3, 4 & 6), 1X FOUR MULTIMODE
! 171 1300NM LC CONNECTORS (LINE MODULE 5)
| r— T - - - - - = T |
B I I | 147 | FIREWALL 1 SECURITY APPLIANCE: FIREWALL, IPS, APPLICATION CONTROL AND ANTIVIRUS, CHECK
5 [F3ARTU ETa BRI ET3. ORI POINT SOFTWARE TYPE CIP-1200R, WITH MULTI-PROTOCOL SUPPORT, 4 X 10/100/1000BASE-T
| RJ45 LAN PORTS, 1 X 10/100/1000BASE-T RJ45 OR 1 X 1000BASE-F WAN PORT,
— 1 X 10/100/1000BASE-T RJ45 OR 1 X 1000BASE-F DMZ PORT, -40C TO +75C, 100-240VAC/12-72VDC
| 12 = POWER SUPPLY WITH SCREW TERMINALS, WITH STANDARD DIN RAIL MOUNT PROVISIONS
i (CAT #CPAP-SG1200R-NGTP), WITH ADDITIONAL 2-YEAR BLADE/LICENSE PACKAGE
|11 L (CAT #CPSB-NGTP-1200R-2Y), WITH 3-YEAR 24X7 SUPPORT (CAT #CPES-SS-PREMIUM-3Y)
f- - PAC4/RTU | B
| 10 171 151 SHELF 1 CUSTOM RACK SHELF FOR FIREWALL
: o I i T | SEE DETAIL 3300.1-1-6
| | |
r_s_ FT4-A/RTU FT4-B/RTU FT4-C/RTU
r—7—-
; 61
| 6 POWER STRIP 134
|
| 5
I____
| 4
|____
| 3 COVER PLATE
|____
|2
r—1—-
Q :_ o 234 NOTES: SYMBOLS
1.1 RACK UNIT SPACE IS REQUIRED
TEST CABLE ACCESS ABOVE THE ETHERNET SWITCH AND *  REARMOUNTED EQUIPMENT.
HOLE 2" DIA FIREWALL TO ALLOW FOR HEAT DISSIPATION. [ — = NAMEPLATES PRODUCED AND MOUNTED
¥Z 2 PER PANEL NAMEPLATE DETAIL 3300.1-1-11
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS THIS MAP/DOCUMENT IS A TOOL
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PANEL 3S ITEM DEV QUAN DESCRIPTION ITEM DEV QUAN DESCRIPTION

230 COVER 1 COVER PLATE 19"W X 1§'H
S e PLATE
48 COVER PLATE 17 87P 1 SCHWEITZER ENG. LAB. TYPE SEL-311L; CAT. #0311L1JDC325454XX

l

|

| 230 87S 1 WITH R502-V0 FIRMWARE 232 COVER 1 COVER PLATE 19"W X 5 1"H
e PLATE

| 46 COVER PLATE 58 FT-19R 2 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
! POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES, 234 COVER 1 COVER PLATE 19"W X 7'H
| POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES, PLATE
! 232 POSITION C - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,

| FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493137AX08 235 COVER 1 COVER PLATE 19"W X 10 JH
|

PLATE

I
: : 1 PANEL 1 90"H X 28"W (PANEL CONST DETAIL 3300.1-1)
I

T 59 FT-19R 2 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
bas | : POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
s 87P/ XXX o . POSITION B - COVER PLATE FT-1 CUTOUT,

: 42 POSITION C - COVER PLATE FT-1 CUTOUT,
| — FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137000000AX08

242 COVER 1 COVER PLATE 19"W X 22 $"H
PLATE

% 251 FB 16 FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ

Ik [ 114 43 1 AUTO-MANUAL TRANSFER SWITCH, ELECTROSWITCH SERIES 24, CAT# 24902D
| ) , ) )

““““““ "AUTO" AT 12:00, "MAN" AT 1:30, TITLE "AUTO-MANUAL", ENGRAVING CODE: 010D-2A21K,
PISTOL GRIP HANDLE % 254 B LOT TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC

>
c
4
(©}

%l
>T
@
—
m

olori/v/v/e)
—,
<

*
38 58 115 1 1 CONTROL SWITCH, ELECTROSWITCH SERIES 24, CAT# 74PB202QS, 255 ™ Lot TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD

----------- e BREAKER CONTROL SWITCH, 2 POSITION, 2 DECK, ELECTRICALLY SEPERATED CONTACTS,
55 I "TRIP" AT 11:00, "CLOSE" AT 1:00, TITLE "CONTROL", OVAL-SHANK HANDLE, 260 M 2
ISABLE __ i FTPCV2/ XXX LIGHTED NAMEPLATE LEDS: 1 RED(RIGHT) GREEN(LEFT)

SCHWEITZER ENG LAB. TYPE SEL-735; CAT 0735VX00944CXXXXXX16101XX

>
C
-
(@)
P
LJ
N
N\
.
NN
N

0OO0XTTO
Iy
<
(0]
Zw

PEN
URRENT SW'S ! 117 85-CO 2 OFF-ON SWITCH, ELECTROSWITCH SERIES 24 LSR, CAT# 9202DD

g 59 DETENT ACTION ROTARY SWITCH, 2 POSITION, 2 DECK, 4 DOUBLE CONTACTS PER DECK,
S e p———  AW-VVAR 125VDC LOW LEVEL CONTROL, PANEL MOUNT, "NORMAL" AT 12:00, "OFF" AT 1:30,

| 34 L . GLN (1) TITLE "COMM CUT-OFF", PISTOL GRIP HANDLE

I
o  E— 134 POWER 1 POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A

|
43 | 32 r————- : M/ XXX (1) o
161KV MOD/GLN i . 161KV
|

114 260

161KV MOD/GLN

85S-CO
© | XXX
los | oo R
85P-CO ! !

GLN I 24

242

| — 87S/ XXX | '

N e [
G Il !
IL/.ACA_/Z? )

—————————

-

>
S
o=
(©)
Az

FORE
T SW'S

OOXTTO
o
ST
in
@
Z&mm
M
_|
»
e}
<
;
<
X
M
_|
n
4
=
<
<
=
—|
=<
<
<
<
S

>
C
-
(@)
—Z
w
T
N
N
oY
N
o

Q
A

FTSCV2/ XXX

nT
>
o2
Z 0
omm
M2
O .
)
m
>
(@]
Q
<
m
pul
0
>
_|
m

COVER PLATE

OOXTTO
Sm<
TZ6

m

Z

_|

0

=

wn

59

1" m———- L A-W-V-VAR
' GLN (2)

M/ XXX (2)
161KV

B 260

235

134

:
I
5 POWER STRIP
i
|
|

I3 COVER PLATE

@1_ ) 234 SYMBOLS

TEST CABLE ACCESS * REAR MOUNTED EQUIPMENT.
HOLE 2" DIA 1 ' NAMEPLATES PRODUCED AND MOUNTED

722 PER PANEL NAMEPLATE DETAIL 3300.1-1-11

FRONT VIEW

REVISION ZONE | DATE | BY | CHK | ENG | NO REVISION ZONE | DATE | BY | CHK | ENG REFERENCE DRAWINGS @ Xcel En ergy”® THIS MAPIDOCUMENT IS A TOOL UNIT ©
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3%

3%

COVER PLATE

233

N
N

COVER PLATE

233

COVER PLATE

234

50BF/TR1 161KV

FTBFCV/TR1
161KV

FTBF/TR1
161KV

COVER PLATE

56

COVER PLATE

233

86BF/TR1 161KV 86BF/TR1 34.5KV

+
110

N

233

COVER PLATE

6 |

233

51/TR1 34.5KV

FTBFCV-1/TR1
34.5KV

FTBFCV-2/TR1
34.5KV

FTB1S/34.5KV

COVER PLATE

FTVT/TR1 34.5KV

64

COVER PLATE

231

POWER STRIP

134

COVER PLATE

234

TEST CABLE ACCESS
HOLE 2" DIA

FRONT VIEW

PANEL 4S

BREAKERS TR1 161KV &
TR1 34.5KV CONTROL
& BUS 1 SECONDARY

RELAYING

*

REAR MOUNTED EQUIPMENT.

i___ NAMEPLATES FOR DEVICE
7-7>2 NAMEPLATE DENOTING CIRCUIT CAUTION

ITEM

DEV

QUAN

DESCRIPTION

ITEM

DEV

QUAN

DESCRIPTION

56

64

72

110

134

PANEL

50BF
51

FT-19R

FT-19R

FT-19R

86BF

86B1S

POWER
STRIP

90"H X 28"W (PANEL CONST DETAIL 3300.1-1)

SCHWEITZER ENG. LAB. TYPE SEL-351S; CAT. #0351S6XHD3J5421

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - COVER PLATE OVER FT-1 CUTOUT,

FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493000AX08

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION B - COVER PLATE OVER FT-1 CUTOUT,

POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG493000493AX08

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137137493AX08

LOCKOUT RELAY, ELECTROSWITCH, SERIES 24 LOR, CAT# 7810D,
125VDC "D" COIL, 10 DECK 20 N.O. & 20 N.C. CONTACTS,

TITLE "LOCK-OUT RELAY", ENGRAVING CODE: 17C-2L22
OVAL-SHANK HANDLE

POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A

231
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% 251
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% 255

COVER
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COVER
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B

B
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LOT
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COVER PLATE 19"W X 3 3"H
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COVER PLATE 19"W X 8 3"H

FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ

FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5

TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC

TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
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PANEL 5S
161134 5V TR1 RELAYING ITEM DEV QUAN DESCRIPTION ITEM DEV QUAN DESCRIPTION
e : 239 COVER 2 COVER PLATE 19"W X 5 I"H
| | 1 PANEL 1 90"H X 28"W (PANEL CONST DETAIL 3300.1-1) PLATE
| |
I T " "
| 48 8 87T1P 1 SCHWEITZER ENG. LAB. TYPE SEL-487E; CAT. #0487E3X411XXB0OX4H624XXX 233 COVER 1 COVER PLATE 19"W X 7"H
— PLATE
|47 10 W/VAR/A/AD 1 MULTIFUNCTION AMP/DEMAND AMP/VVOLT/WATT/VAR METER, BITRONICS TYPE M650,
— COVER PLATE CAT# M650B3U511, 2, 2 1/2 OR 3-ELEMENT 0-5A AND 0-120VAC NOM. INPUT, UNIVERSAL 234 COVER 1 COVER PLATE 19"W X 8 3'H
| 46 PWR SUPPLY 55-240VAC/48-250VDC, THREE 5-DIGIT RED LED DISPLAYS, 4.5" SQUARE PLATE
— FACEPLATE, 6.5" DEEP BY 4" ROUND CASE, PORT 1: CONFIGURABLE RS-232/485 SERIAL,
I 45 PORT 2: 10/100BASE-TX ETHERNET WITH MODBUS OR DNP3 OVER TCP/IP PROTOCOLS, ) .
; 233 VOLTAGE TO BE DISPLAYED IN PHASE TO PHASE PRIMARY UNITS. 238 (;(EXTEER 1 COVER PLATE 19"W X 15 3"H
I 44
— 22 87T1S 1 SCHWEITZER ENG. LAB. TYPE SEL-387A; CAT. #0387A010HX4X341
|
| 43 COVER PLATE * 251 FB 11 FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ
| 40 60 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
5 232 POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES, * 252 FUSE 8 FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5
! » POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
| POSITION C - COVER PLATE OVER FT-1 CUTOUT,
e FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG493493000AX08 * 253 T8 LOT | TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC
|
T * 255 B LOT TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
g | 61 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
; 87T1P ] | POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
< - T POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
— POSITION C - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
| 37 FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG493493137AX08
—
| 36 8
_— R— : 75 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
135 || ' i POSITION A - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
——————————— [y POSITION B - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
I g4 |FTTIP-A FTT1P-B COVER PLATE POSITION C - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
' FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG084084137AX08
I 33
~ : e S— S 6_0, 89 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
CAUTION: —_.’1’2:7 /722 ! I I . POSITION A - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
DIFF CKT'S. N Ty Ty Ty T ! POSITION B - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
DISABLE 1 gq |FTPCV-1TRI FTPCV-2/TR1 FTPCV-3/TR1 POSITION C - COVER PLATE OVER FT-1 CUTOUT
RLY'G BEFORE —_ FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG084084000AX08
OPENING | 30
CURRENT SW'S____ ; 75 110 86T 2 LOCKOUT RELAY, ELECTROSWITCH, SERIES 24 LOR, CAT# 7810D,
| 29 ittty | W/VAR/A/AD/TRA 125VDC "D" COIL, 10 DECK 20 N.O. & 20 N.C. CONTACTS,
— L ' TITLE "LOCK-OUT RELAY", ENGRAVING CODE: 17C-2L22,
w | 28 WIVARINAD S , OVAL-SHANK HANDLE
'r_ | . TPI/TR1
| o7 —+ 118 63-CO 1 OFF-ON SWITCH, ELECTROSWITCH SERIES 24, CAT#24901D,
| + DETENT ACTION ROTARY SWITCH, 2 POSITION, 1 DECK, 4 DOUBLE CONTACTS PER DECK,
o — 10 189 "NORMAL" AT 12:00, "OFF" AT 1:30, TITLE "CUT-OFF", ENGRAVING CODE:010D-2C16EZ,
| 26 PISTOL GRIP HANDLE
'__
© | 25 86T1P 63CO/TR1 119 630I 3 ANNUNCIATOR TARGET RELAY, ELECTROSWITCH ATR CAT#686-110A,
s T i T S / ------ WITHOUT SEAL IN OF AUXILIARY CONTACTS
I 24 | ! , ! : 86T1S
! 134 POWER 1 POWER STRIP, GEIST.GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A
1 STRIP
- ! 23 + + +
Ir— 110 118 110 63BOL-BH/TRA 189 TPI/TR1 1 INTELLIGENT CONTROL INC., PROGRAMMABLE TAP POSITION MONITOR, M#1250B-1-|
- | 22 8 — 630I-MT/TR1 110VAC UNIT, -1 TO +1 MA ANALOG OUTPUT, LED DISPLAY, ISOLATED INPUT CARD,
E— Y— ————— | . F-——- . 63BOLLTC/TR1 SEMI-FLUSH MOUNT, COMPATIBLE TO RECIEVE INPUT FROM SELSYN TRANSMITTER.
21 | | | -
|
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90"H X 28"W (PANEL CONST DETAIL 3300.1-1)

SCHWEITZER ENG. LAB. TYPE SEL-351S; CAT. #0351S6XHD3J5421

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - COVER PLATE OVER FT-1 CUTOUT,

FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493000AX08

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION B - COVER PLATE OVER FT-1 CUTOUT,

POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG493000493AX08

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137137493AX08

LOCKOUT RELAY, ELECTROSWITCH, SERIES 24 LOR, CAT# 7810D,
125VDC "D" COIL, 10 DECK 20 N.O. & 20 N.C. CONTACTS,

TITLE "LOCK-OUT RELAY", ENGRAVING CODE: 17C-2L22
OVAL-SHANK HANDLE

POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A
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% 252
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* 255
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COVER PLATE 19"W X 7"H

COVER PLATE 19"W X 8 3"H

FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ

FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5
TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC

TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
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PANEL 7S
161134 5KV TR2 RELAYING ITEM DEV QUAN DESCRIPTION ITEM DEV QUAN DESCRIPTION
___________ L e e e ==
: | 232 COVER 2 COVER PLATE 19"W X 5 i"H
| ! 1 PANEL 1 90"H X 28"W (PANEL CONST DETAIL 3300.1-1) PLATE
e e e e e e e
I T " "
| 48 8 87T2P 1 SCHWEITZER ENG. LAB. TYPE SEL-487E; CAT. #0487E3X411XXB0X4H624XXX 233 COVER 1 COVER PLATE 19"W X 7"H
— PLATE
| 47 10 W/VAR/A/AD 1 MULTIFUNCTION AMP/DEMAND AMP/NVOLT/WATT/VAR METER, BITRONICS TYPE M650, ,
Ir— COVER PLATE CAT# M650B3U511, 2, 2 1/2 OR 3-ELEMENT 0-5A AND 0-120VAC NOM. INPUT, UNIVERSAL 234 COVER 1 COVER PLATE 19"W X 8 3"H
| 46 PWR SUPPLY 55-240VAC/48-250VDC, THREE 5-DIGIT RED LED DISPLAYS, 4.5" SQUARE PLATE
Ir? FACEPLATE, 6.5" DEEP BY 4" ROUND CASE, PORT 1: CONFIGURABLE RS-232/485 SERIAL,
, 233 PORT 2: 10/100BASE-TX ETHERNET WITH MODBUS OR DNP3 OVER TCP/IP PROTOCOLS, 1 " 3n
[ VOLTAGE TO BE DISPLAYED IN PHASE TO PHASE PRIMARY UNITS. 238 %(EXTEE COVER PLATE 19"W X 15 3°H
I 44
|
Ir— 22 87T2S 1 SCHWEITZER ENG. LAB. TYPE SEL-387A; CAT. #0387A010HX4X341
| 43 COVER PLATE * 251 FB 11 | FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ
I 42 .
| 232 60 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES: % 257 FUSE : i
i POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES, 5 us 8 FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5
|41 POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
— POSITION C - COVER PLATE OVER FT-1 CUTOUT, * 253 B LOT TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC
! 40 FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG493493000AX08
1 %* 255 B LOT TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
3o | 61 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
s 87T2P | [ POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
L — — — |
! 38 POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
—— POSITION C - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
| 37 FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG493493137AX08
'__
| 36 8 75 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
. m==—=—=—==—= m=———————== . POSITION A - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
! 35 | H ! POSITION B - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
[ ETToPA ETToPB POSITION C - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
I 34 FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG084084137AX08
| COVER PLATE
| 33 60 89 FT-19R 1 SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
Y inininininiaininiaie N aiaiaeie et - [ POSITION A - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
VT
CAUTION: a3 i i | POSITION B - 8 CURRENT (BLACK) AND 2 POTENTIAL (RED) HANDLE SWITCHES,
DIFF CKT'S. [ ETPCVATR2  IETPCV-2TR2 . |FTPOVSTR2 POSITION C - COVER PLATE OVER FT-1 CUTOUT
DISABLE | 31 FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG084084000AX08
RLY'G BEFORE ——
8552'3% SWs_ : 30 75 110 86T 2 LOCKOUT RELAY, ELECTROSWITCH, SERIES 24 LOR, CAT# 7810D,
- —r 125VDC "D" COIL, 10 DECK 20 N.O. & 20 N.C. CONTACTS,
) ] | W/VAR/A/AD/TR2 TITLE "LOCK-OUT RELAY", ENGRAVING CODE: 17C-2L22,
- Ir? WVAR/A/AD OVAL-SHANK HANDLE
reTT T I
'r_ . [ TPIITR2 118 63-CO 1 OFF-ON SWITCH, ELECTROSWITCH SERIES 24, CAT#24901D,
27 —+ DETENT ACTION ROTARY SWITCH, 2 POSITION; 1 DECK, 4 DOUBLE CONTACTS PER DECK,
| + "NORMAL" AT 12:00, "OFF" AT 1:30, TITLE "CUT-OFF", ENGRAVING CODE:010D-2C16EZ,
| 26 10 189 PISTOL GRIP HANDLE
|
! 63CO/TR2 119 630l 3 ANNUNCIATOR TARGET RELAY, ELECTROSWITCH ATR CAT#686-110A,
© | 25 86T2P / WITHOUT SEAL IN OF AUXILIARY CONTACTS
| 24 N | ] . ] | 86723
[ e e S B 134 POWER 1 POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A
STRIP
o | 23 + + +
—— 110 118 110
- | 99 63BOI-BH/TR2 189 TPI/TR2 1 INTELLIGENT CONTROL INC., PROGRAMMABLE TAP POSITION MONITOR, M#1250B-1-I
— | 8 §_6_39'_-MT_/TR2 ______ / ______ 110VAC UNIT, -1 TO +1 MA ANALOG OUTPUT, LED DISPLAY, ISOLATED INPUT CARD,
I 29 : ! | ' : 63BOI-LTC/TR2 SEMI-FLUSH MOUNT, COMPATIBLE TO RECIEVE INPUT FROM SELSYN TRANSMITTER.
|
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90"H X 28"W (PANEL CONST DETAIL 3300.1-1)

SCHWEITZER ENG. LAB. TYPE SEL-351S; CAT. #0351S6XHD3J5421

SCHWEITZER ENG. LAB. TYPE SEL-587Z; CAT. #0587Z20X325H12XX

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - COVER PLATE OVER FT-1 CUTOUT,

FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493000AX08

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493493AX08

LOCKOUT RELAY, ELECTROSWITCH, SERIES 24 LOR, CAT# 7810D,
125VDC "D" COIL, 10 DECK 20 N.O. & 20 N.C. CONTACTS,

TITLE "LOCK-OUT RELAY", ENGRAVING CODE: 17C-2L22,
OVAL-SHANK HANDLE

POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A

COVER PLATE 19"W X 5 1"H

COVER PLATE 19"W X 7"H

COVER PLATE 19"W X 14"H

FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ

FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5

TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC

TERMINAL BLOCK, 12 POINT, MARATHON CO.,; CAT #1512 STD

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137137493AX08
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——34.5KV FEEDERS
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86B2P/34.5KV

COVER PLATE

237

51/ XXX 321

FTCV/IFBW321

FTT/XXX321

COVER PLATE

56

51/ XXX 322

FTCV/ XXX 322
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COVER PLATE

56

COVER PLATE

233
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AND BUS 2 RLY'G

233

COVER PLATE

233

87B2P/34.5KV

e e

e e

FTB2PCV/34.5KV

FTB2P-A/34.5KV

FTB2P-B/34.5KV

59

COVER PLATE

233

POWER STRIP

134

COVER PLATE

234

TEST CABLE ACCESS
HOLE 2" DIA

SYMBOLS

FRONT VIEW

* REAR MOUNTED EQUIPMENT.
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ITEM

DEV

QUAN

DESCRIPTION
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86B
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COVER
PLATE

COVER
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COVER
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FB

FUSE

B

B

LOT

LOT

90"H X 28"W (PANEL CONST DETAIL 3300.1-1)

SCHWEITZER ENG. LAB. TYPE SEL-351S; CAT. #0351S6XHD3J5421

SCHWEITZER ENG. LAB. TYPE SEL-587Z; CAT. #0587Z0X325H12XX

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - COVER PLATE OVER FT-1 CUTOUT,

FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493000AX08

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,
POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493493AX08

LOCKOUT RELAY, ELECTROSWITCH, SERIES 24 LOR, CAT# 7810D,
125VDC "D" COIL, 10 DECK 20 N.O. & 20 N.C. CONTACTS,

TITLE "LOCK-OUT RELAY", ENGRAVING CODE: 17C-2L22,
OVAL-SHANK HANDLE

POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A

COVER PLATE 19"W X 7"H

COVER PLATE 19"W X 8 3'H

COVER PLATE 19"W X 14"H

FUSE BLOCK, 1 POLE, 250V, 30A, BUSSMAN, #BMM603-1SQ

FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5

TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC

TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
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COVER PLATE
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POWER STRIP 134
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TEST CABLE ACCESS
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FRONT VIEW
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DESCRIPTION
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DESCRIPTION
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57 FT-19R
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171 PAC
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13

LOT

LOT

90"H X 28"W (PANEL CONST DETAIL 3300.1-1)

SCHWEITZER ENG. LAB. TYPE SEL-487V; CAT. #0487V 1X4151XB0X4H5B424X

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,

POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (RED) HANDLE SWITCHES,

FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493036AX08

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:

POSITION A - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG493493493AX08

AUTO-MANUAL TRANSFER SWITCH, ELECTROSWITCH SERIES 24, CAT# 24902D

DETENT ACTION ROTARY SWITCH, 2 POSITION, 2 DECK, 4 DOUBLE CONTACTS PER DECK,
"AUTO" AT 12:00, "MAN" AT 1:30, TITLE "AUTO-MANUAL", ENGRAVING CODE: 010D-2A21K,
PISTOL GRIP HANDLE

CONTROL SWITCH, ELECTROSWITCH SERIES 24, CAT# 74PB202QS,

BREAKER CONTROL SWITCH, 2 POSITION, 2 DECK, ELECTRICALLY SEPERATED CONTACTS,
"TRIP" AT 11:00, "CLOSE" AT 1:00, TITLE "CONTROL", OVAL-SHANK HANDLE,

LIGHTED NAMEPLATE LEDS: RED(RIGHT) GREEN(LEFT)

POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A

SCHWEITZER ENGINEERING LAB. TYPE SEL-2440, CAT #24402H11A6X11630.

COVER PLATE 19"W X 7"H

COVER PLATE 19"W X 8 2'H

COVER PLATE 19"W X 15 3"H

COVER PLATE 19"W X 19 "H

FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ

FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5

TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC

TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
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LOT

LOT

90"H X 28"W (PANEL CONST DETAIL 3300.1-1)
SCHWEITZER ENG. LAB. TYPE SEL-487V; CAT. #0487V 1X4151XB0X4H5B424X

SWITCH BOX, ABB CORP., TYPE FT-19R, 3RU(LO) HEIGHT, SCREW TERMINALS, INCLUDES:
POSITION A - 6 CURRENT (BLACK) AND 4 POTENTIAL (RED) HANDLE SWITCHES,

POSITION B - 0 CURRENT (BLACK) AND 10 POTENTIAL (BLUE) HANDLE SWITCHES,
POSITION C - 0 CURRENT (BLACK) AND 10 POTENTIAL (RED) HANDLE SWITCHES,

FULL BLACK COVER, 8" EXTENDED DEPTH. STYLE #FRXG137493036AX08

AUTO-MANUAL TRANSFER SWITCH, ELECTROSWITCH SERIES 24, CAT# 24902D

DETENT ACTION ROTARY SWITCH, 2 POSITION, 2 DECK, 4 DOUBLE CONTACTS PER DECK,
"AUTO" AT 12:00, "MAN" AT 1:30, TITLE "AUTO-MANUAL", ENGRAVING CODE: 010D-2A21K,
PISTOL GRIP HANDLE

CONTROL SWITCH, ELECTROSWITCH SERIES 24, CAT# 74PB202QS,

BREAKER CONTROL SWITCH, 2 POSITION, 2 DECK, ELECTRICALLY SEPERATED CONTACTS,
"TRIP" AT 11:00, "CLOSE" AT 1:00, TITLE "CONTROL", OVAL-SHANK HANDLE,

LIGHTED NAMEPLATE LEDS: RED(RIGHT) GREEN(LEFT)

POWER STRIP, GEIST GLOBAL, MODEL# BRXN080-10, NON-SURGE, 15A

COVER PLATE 19"W X 3 3"H

COVER PLATE 19"W X 51"H

COVER PLATE 19"W X 7"H

COVER PLATE 19"W X 8 3'"H

COVER PLATE 19"W X 15 3"H

COVER PLATE 19"W X 19 "H

FUSE BLOCK, 1 POLE, 600V, 30A, BUSSMAN, #BMM603-1SQ
FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5
TERMINAL BLOCK, 4 POINT, MARATHON CO., CAT #1504SC

TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
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ITEM DEV | QUAN | DESCRIPTION ITEM DEV | QUAN | DESCRIPTION ITEM DEV | QUAN | DESCRIPTION
4 [TERMCAB| 1 TERMINAL CABINET, INDOOR, GALVANIZED STEEL, 610 H X 3-8 W X 1-9 D, 280 |PANDUIT | 1LOT | PANDUIT 2"
PER DRAWING 3300.1-1-2 272 GRD TB 42 ENTRELEC TERMINAL BLOCK, TYPE M 4/6.P, PART #165113.16, TERM BLOCK
' FOR GROUND WIRES, MARKING GREEN + YELLOW BODY WITH RAIL CONTACT 281 PANDUIT | 1LOT | PANDUIT 3"
172 PAC 3 SCHWEITZER ENGINEERING LAB. TYPE SEL-2440, CAT #24402W12A1A11630. 272A  |[END SECT| 21 ENTRELEC END SECTION (YELLOW), TYPE FEMS6, PART #103062.21 (USE WITH ITEM 272) 282 | DINRAIL | 1LOT | DIN RAIL, SQUARE D CLASS 9080, TYPE NSYSDR200
182 PAC ! SCHWEITZER ENG. LAB. TYPE SEL-2411, CAT. # 241111A3A3A3A520130. 274 SW 160 | ENTRELEC SWITCH TERMINAL BLOCK, TYPE M 4/6. SNT, PART #115438.12 300
251 FB 12 FUSE BLOCK, 2 POLE, 250V, 30A, BUSSMANN, CAT#BMM603-15Q
275 B 37 ENTRELEC TERMINAL BLOCK, TYPE M 4/6.T, PART #115224.13
252 FUSE 8 FUSE, COOPER BUSSMANN, 600V FAST-ACTING SUPPLEMENTAL, 5 AMP, CAT# KLM-5 %02 2oRILO 1 Eﬁ”éLEOQ’ZV.Ti?" SE(F;{QELEJQ EFAAIFEQE'\HAE::;%FTF“(AF/TELS[%IE;E'\EAE ATTEsl\g?E iﬁguﬁgw)
276  |END SECT| 21 ENTRELEC END SECTION (GREY), TYPE FEMS6, PART #118368.16 (USE WITH ITEM 274) '
255 B 2 TERMINAL BLOCK, 12 POINT, MARATHON CO., CAT #1512 STD
.70 |enostorl  so ENTRELEG END STOP (GREY), TYPE BAM, PART #206351.46 278 B 180 ENTRELEC TERMINAL BLOCK, TYPE D 1,5/6.ADO, PART #199051.26
279 NAME- | 1LOT | ENTRELEC TERMINAL BLOCK NAMEPLATES
271 B 25 ENTRELEC TERMINAL BLOCK, TYPE M 10/10.RTS, PART #115572.10 PLATES
22 21 21 NAMEPLATE NAMEPLATE NAMEPLATE Y
0 - . 3 ITEM # ITEM # ITEM # Ya
7 , 8 , 7 3 i 5 i 4 i 5 i 32 3 i 5 i 4 i 5 i 2 270 | (END STOP) 270 [~ (END STOP) 270 | (END STOP) >\-‘<
- - - - 271| PAC*RTU 271 PACYRTU 271 TB* f—j(:
- e 274 +Al1401 274 1101 275 | PAC INPUT POS |SEE NOTE 1 T\
i : © 275 _AI401 274 1102 276| (END SECT) \
3" PANDUIT — | 3" PANDUIT | 3" PANDUIT — n i . 1103 3 7B FOR 2
- 275 -Al402 274 1104 ZP';/EBH F%\F?LE
< SA & NOTE 47 LA NOTES = [ N H 274 | " +AI403 274 1105 278 | 4pR/SH CABLE , &L
15 TB FOR .
PAC20/RTU i i £
o 0 275 Al403 274 1106 8PRISH CABLE va
Il
N LB o < +Al404 274 1107 272|  PAIRSH  |SEE NOTE 2
- | 275 -Al404 274 1108
"or SEE NOTE 3 & DETAIL "D" =) 1 274 +Al405 274 1109 ore) A SHSIIIE\/II- _PZ;\TI%L
v c 172 = i 272A | (END SECT)
© N 275 -Al405 274 1110 270 (END STOP) DETAIL "D
255 . I
c o 274 +AI406 274 il TYPICAL TERMINAL
SB v D N 275 -Al406 274 1112 BLOCK ARRANGEMENT
PDPE?',ZA(I)/LR"I-IE-’,H X3 1 074 +AI07 974 113 FOR TWISTED PAIR CABLE
< . i 275  -Al407 274 1114 PETAIL™C
n NOTE 4 i |
i 274 +A1408 274 1115 NOTES
" Y | —_—
v 2" PANDUIT R i 275 -Al408 274 1116
LF R i NOTE 1 : THIS TERMINAL BLOCK
SEE M 274 +AIS01 274 1201 IS TO BE USED FOR THE PAC INPUT
255/ DETAIL "E" PAC21/RTU it 275 “AI501 274 1202 POSITIVE AND JUMPERED TO OTHER
e |:| PAC INPUT POSITIVE BLOCKS AS
LG it 274 +AI502 274 1203 NECESSARY ON THE INTERNAL SIDE
F1 : : : 275 -Al502 274 1204 OF THE BLOCK. (SEE CSUC-E21018-1)
"c" SEE NOTE 3 & DETAIL "D" o ! 274 +AI503 274 1205 NOTE 2 : CABLE MAY NOT HAVE
F2 LH - i INDIVIDUAL PAIRS. IF THIS IS THE
172 -
1 215 Al503 274 1206 CASE THE PAIR SHIELD BLOCKS
F3 o — — ik 274 +A1504 274 1207 WILL BE SPARE.
) =) 1
Ll D o N 275 -Al504 274 1208 NOTE 3 : CREATE PANEL TO SHIM
F4 g PAC21/RTU g v I 274 +Al505 274 1209 THE BOTTOM OF THE SEL-2440
. - DETAIL "B" - N PAC'S OUT TO ALLOW EASIER
0 - o 275 -AIS05 274 1210 CONNECTIONS OF WIRES TO TERMINAL
HI/LOW-TEMP NOTE 4 © I 274 +AI506 274 1211 STRIPS. PANEL TO BE 19" WIDE, SEE
TTT ; i DETAIL "D" FOR OTHER DIMENSIONS.
o o 2" PANDUIT o ! 275 -Al506 274 1212
i = | NOTE 4 : PANEL SHOP TO SHIM OUT
LK A [
442 H 2741 *AIS07 274 1213 ENTRELEC BLOCKS SO OUTER EDGE
I PAC22/RTU 1k 275 -Al507 274 1214 IS FLUSH WITH OUTER EDGE OF PANDUIT.
wAn |
i |_C|_ M 274 TAI508 974 215 EQUIPMENT TO BE DIN RAIL MOUNTED.
= 1 ot = 275 _AI508 274 1216 NOTE 5 : RELAY NAMES TO BE LABELED
2 i o i 2 WITH SELF ADHESIVE LABEL. 1/2" HIGH
z i "C" SEE NOTE 3 & DETAIL "D" z =) | | | Z 270 | (END STOP) 274 1301 BY 2 1/2" WIDE TAG WITH 1/4" LETTERING.
; 1 LM 172 < 1 f; £y TYPICAL TERMINAL 974 1302 WHITE LABEL WITH BLACK TEXT.
i = 1 BLOCK ARRANGEMENT 974 1303
(NN 1
I -~ z M FOR SEL-2411
I LN § | ! | DETAIL "A" 274 1304
i PAC22/RTU < v i 274 1305
i o DETAI. ' € ! 24| 0o
—i Il
I Lo NOTE 4 & N 274 1307
i "o 2" PANDUIT —+ N 274 1308
(N >~ pay
& P - I 274 1309
o - ! :: ) 10 ENTRELEC QUANTITY BY DETAIL
Il e
o "c NOTE: DIN RAIL MOUNTED i y74 pvp ITEM# | 270 | 271 | 272 |272A| 274 | 275 | 276 | 278
N LQ i DETAIL"A" | 2 | 1 16 | 16
Il 11 274 1312
bid o DETAIL"B"| 2 | 1 48
[ "c" 11 274 1313 3.7
o =) Y DETAIL'C"| 2 | 1 | 2 | 1 11 1 |oris
1 LR - (] 274 1314
(N i NAMEPLATE251
o N 274 1315
i = M FUSE 51 274 1316
pr N FUSE e, 270 | (END STOP) PAC NUMBER
Il .
1 "cr i TYPICAL TERMINAL PAC INPUT 201
: : : LT —-— 11 2 POLE FUSE BLOCK ARRANGEMENT
i @ i BLOCK ASSEMBLY FOR SEL-2440 RTU 20 1201
Il
i wcr 2" PANDUIT -+ | | | DETAIL "E" DETAIL "B" WIRE NUMBER DETAIL
: : : LU : : :
1 11
il v i
i < o i
I > : ,:
i B3 PAC24/RTU 1
Il 0\: —
Il A <_,: 1
11 S = : ::
i T8 ! T it
1l o
I 1
1 11
LI 182 ju
NOTE 4 o DIN RAIL
SIDEWALL SUBPANEL ‘ ‘ ‘ ‘ SIDEWALL SUBPANEL
14"W x 78'H x %4'D 5 | 4 | 6 | 10 | 8 | 4 | 5 14"W x 78'H x %4'D
FRONT VIEW OF LEFT CABINET DOOR LEFT SIDEWALL OF CABINET FRONT VIEW OF CABINET WITH DOORS OPEN RIGHT SIDEWALL OF CABINET
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS “ ) xc e ’ En er ® T%i“ggg?gﬁg[ﬂgygég N%OEL
gy PERFORMANCE OF THEIR JOBS. U N IT O
DWG NO. MANUFACTURER DESCRIPTION VOUR PERSONAL SAFETY IS
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION CONTROL
SAFETY PRACTICES,
XXXXXXX WIND FARM PROCEDURES, AND EQUIPMENT 161KV/34.5KV PAC TERMINAL
XXXXXXX COUNTY, MINNESOTA Aigiiﬁﬁgggé’é;ﬂﬁgizgY CABINET
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ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
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A B C D E G H | J
ESTIMATED MANUFACTURER
g ITEM | “Suantity | UNIT DESCRIPTION (OR EQUAL)
GRADE ] [~ GRADE
TEEH [ SEEONELINE| FT |1/0 AWG AL, 35KV, TRXLPE, 100% INSULATION, 5-#14 ROUND CONCENTRIC, XLPE JACKET, 105°C RATING WTEC
%ﬁgﬁgﬁ; SEEONELINE| FT |4/0 AWG AL, 35KV, TRXLPE, 100% INSULATION, 7-#14 ROUND CONCENTRIC, XLPE JACKET, 105°C RATING WTEC
NATIVE %ﬁgﬁgﬁ; © SEEONELINE| FT |500 MCM AL, 35KV, TRXLPE, 100% INSULATION, 12-#14 ROUND CONCENTRIC, XLPE JACKET, 105°C RATING WTEC
BACKFILL ™\ éﬁ%ﬁ%ﬁ; SEEONELINE| FT |750 MCM AL, 35KV, TRXLPE, 100% INSULATION, 12-#14 ROUND CONCENTRIC, XLPE JACKET, 105°C RATING WTEC
T T T 4 MIN SEEONELINE| FT [1000 MCM AL, 35KV, TRXLPE, 100% INSULATION, 12-#14 ROUND CONCENTRIC, XLPE JACKET, 105°C RATING WTEC F NOTES:
T : DECAL 1. INSTALL CABLE ROUTE MARKERS AT ALL ROAD,
% = SEEONELINE| FT |1250 MCM AL, 35KV, TRXLPE, 100% INSULATION, 12-#14 ROUND CONCENTRIC, XLPE JACKET, 105°C RATING WTEC I E (SEE NOTE 2) UTILITY, RAILROAD, AND WETLAND CROSSINGS AND
(2) |SEEONELINE| FT |7-#8 COPPERCLAD STEEL (40% CONDUCTIVITY) WTEC @ E / AT CHANGES IN DIRECTION.
@ SEE ONE LINE| FT |12-STRAND SINGLE MODE FIBER PRYSMIAN L 2. COORDINATE DECAL INFORMATION WITH THE
ETT=] ¥ 1 (4) |SEEONELINE| FT |[FIBER INNERDUCT, 1.25", SDR 17 CARLON E E OWNER.
= —
%ﬁ:z:mzmzow (5) |SEEONELINE| FT |6"CABLE WARNING TAPE, RED, NON-DETECTABLE R c
OO ...m.f—f NOTES: '
1. THE 35KV CABLE SHALL BE INSTALLED AND MAINTAIN A TRIANGULAR CONFIGURATION. CONTRACTOR SHALL USE CABLE TIES AS NEEDED TO ENSURE o T
TREFOIL FORMATION OF CABLE. R
2. FIBER OPTIC CABLE AND/OR DUCT SHALL NOT CONTAIN ANY METAL COMPONENT IF TRENCHED/PLOWED JOINTLY WITH POWER CABLE. P
TYPICAL TRENCH DETAIL 'I' I
3. IF NOTES 1& 2 ARE MET, THE FIBER CABLE, TRENCH GROUND, AND 35KV CABLES DO NOT REQUIRE DELIBERATE SEPARATION WHEN FIBER OPTIC CABLE IS CURV-FLEX MARKER
IN INNERDUCT. I c WITH DECAL 4"
4. TRENCHING IN OF CABLE IN SOIL CONTAINING ROCK OR OTHER SOLID MATERIAL SHOULD BE DONE IN SUCH A MANNER THAT THE SOLID MATERIAL SHALL c \
GRADE GRADE NOT DAMAGE THE CABLE, EITHER DURING THE TRENCHING OPERATION, BACKFILLING, OR AFTERWARD. 3 c
[ =TT = =T "
=TT I 5. THE DESIGN OF THE CABLE TRENCHING EQUIPMENT AND THE TRENCHING IN OPERATION SHOULD BE SUCH THAT THE CABLE SHALL NOT BE DAMAGED BY c A 2
T T BENDING, SIDEWALL PRESSURE, OR EXCESSIVE CABLE TENSION. ===t ET=T==
I === A B =S, = =l =
I Al 6. PROPER CARE SHALL BE TAKEN TO PROTECT THE CABLES FROM DAMAGE DUE TO DEBRIS IN THE TRENCH. INSPECT THE SPOIL PILE AND THE BOTTOM OF S=L=EN ==
=l L L TRENCH FOR ROCK AND DEBRIS AND REMOVE ANY LARGE/SHARP ROCKS AND/OR LARGE/SHARP DEBRIS THAT MAY CAUSE DAMAGE TO THE CABLE. B L —VE= | Bl
=IIEIIE] IS —JN= —
Nl AL 7. ANY DRAIN TILE DAMAGED, DISTURBED, BROKEN, OR CUT BY THE TRENCHING OPERATION SHALL BE REPAIRED AND LOCATED BY GPS. I- E QmQT =1 |£W
M= I TE -t T
AT [l 8. A MINIMUM SEPARATION OF 15 FEET IS REQUIRED BETWEEN PARALLEL CIRCUIT RUNS EXCEPT WHERE NOTED ELSEWHERE ON THE DRAWINGS. E =1 ==
kel el 9. TRENCH BACKFILL COMPACTION SHALL BE 85% OF STANDARD PROCTOR DENSITY UNLESS NOTED ELSEWHERE IN THE DRAWINGS OR CONSTRUCTION ﬂMmL_ e m!
M= =] SPECIFICATION. . A T T T
Ml il el e
T="=l= T 10. NOT ALL FIBER RUNS SHOWN FOR CLARITY. SEE ONE LINE FOR ADDITIONAL LOCATIONS. oo ot Bekows e
%ﬂ _ﬁﬂ ﬂ%l_ mg Call before you dig.
'<—SEE NOTE 8—=
Frre - FeimnK
PARALLEL TRENCH DETAIL / 1\ TRENCH DETAILS
NOT TO SCALE /2> CABLE MARKER DETAIL
NOT TO SCALE
ESTIMATED MANUFACTURER PART NUMBER ATTACH INNERDUCT TO ENCLOSURE
ITEM | “quanmiry | UNIT DESCRIPTION (OR EQUAL) (OR EQUAL) SEE NOTE 6 'AS NEEDED FOR SUPPORT
3 EA | CABLE SPLICE KIT, 35KV, 1/0 AWG AL 3M 5467A(S)-9-AL GRADE @‘\ @)@)‘\ GRADE
3 EA | CABLE SPLICE KIT, 35KV, 4/0 AWG AL 3M 5467A-12-AL L L LR e T el A e T e T e e T TN e e T T
3 EA | CABLE SPLICE KIT, 35KV, 500 MCM AL 3m 5468A-17-AL Al e e e N T e T I T T T
© 3 EA | CABLE SPLICE KIT, 35KV, 750 MCM AL Y 5468A-18-AL e e N e e e e e T N e T T 1 Tt
3 EA | CABLE SPLICEKIT, 35KV, 1000 MCM AL 3M 5468A(L)-19-AL ' Il Mﬁ@ﬁ@ﬁ@ﬁ' 'ﬁ@ﬁgﬁgﬁgﬁ”ﬁgﬁgzzzgﬁg
3 EA | CABLE SPLICE KIT, 35KV, 1250 MCM AL 3Mm 5468A(L)-20-AL === / gﬁ%ﬁ%ﬁ"ﬂf ,ulﬁl T T
@ 1 EA | EMS BALL MARKER Y 80611161144 L LIl il g b i
© 15 FT | #2 SOLID BARE COPPER SOUTHWRE |  — | | [ T TR =l el =TT
® 2 EA | CONNECTOR, #2 CU TO #2 CU BURNDY YGHC2C2 Il eI .’ el IRl
® 1 EA | CONNECTOR, #2 CU TO TRENCH GROUND BURNDY YGHC26C2 el Il el Il T \ Il Ll sl il
(6 1 EA | TRENCH GROUND TO TRENCH GROUND BURNDY YGHC26C26 I e e il S/ LEEEIEIE]
@ 1 EA | CONNECTOR, #2 CU TO GROUND ROD BURNDY YGHC29C2 il eIl Ll et el N st
1 EA | 5/8" X 10' COPPERBONDED GROUND ROD ERITECH 615803 === =S ssnsnsnssiEnslslE=EE ===
I N=l=l=IEI=EE=L === === ==
@ __________ 35KV CABLE wTee | 00 =l | |- m:m:m:m:m:m:| :m: |:m:m:m:m:m:m:m:l m:
T T A T T T AT oo ST T T T T T
""""" TRENCH GROUND WTEC | = ST === === === === == R =TT ===
o | - | 6" CABLE WARNING TAPE, RED, NON-DETECTABLE M| FIBER IN -/ FIBER SLACK LOOP FIBER IN
INNERDUCT MIN. 10 FEET INNERDUCT
NOTES: SEE NOTE 5
1.~ CABLES TO BE LAID SLACK IN HORIZONTAL ARRANGEMENT WITH A MINIMUM OF 7.5 INCHES OF SEPARATION.
2. SEAL #2 SOLID BARE COPPER WITHIN SPLICE (IN MASTIC) BEFORE INSTALLING COLD SHRINK COVER. v | ESTIMATED | - DESCRIPTION MANUFACTURER | PART NUMBER
— - - — == - - - - — QUANTITY (OR EQUAL) (OR EQUAL)
- — 3. GPSLOCATES SHALL BE TAKEN AT ALL UNDERGROUND CABLE SPLICE LOCATIONS WITH A 3 METER ACCURACY.. ) y EA | HANDHOLE ENCLOSURE QUAZITE 5G1730BA18
Ve — ~\
W TR — A 4. PLACE MARKER BALL 24-30 INCHES BELOW SURFACE. @) 1 EA | HANDHOLE ENCLOSURE COVER QUAZITE PG1730HA00
CABLE SLACK
1 EA | SPLICE CLOSURE
| \“/ N\ | 5. SPLICE KITS SHALL BE INSTALLED PER THE MANUFACTURER'S INSTRUCTIONS BY QUALIFIED PERSONNEL. ©, SPLICE CLOSU FLP 8006671
| / cOMPLETEY \ | ® 1 EA | SPLICE TRAY PLP 80806033
' SPLICE | On GROUND < 6. WARNING TAPE SHALL BE PLACED ABOVE CABLES. ® ] EA | EMS BALL MARKER "y 80611101144
— — — — — e —— — — —
-1/ — — — — — — — — — — = —/— e — 7. FIBER OPTIC DUCT SHALL BE PLACED NEAR TRENCH GROUND, FIBER DUCT NOT SHOWN FOR CLARITY. (® AS REQD YD | PEAGRAVEL ("THICK) | = | =
NOTES:
8. SPLICE KIT MANUFACTURER TO INCLUDE CONCENTRIC TO CONCENTRIC CONNECTOR AND CONCENTRIC TO #2 Fa—=T
- - - R 1. GPS LOCATES SHALL BE TAKEN AT ALL FIBER SPLICE LOCATIONS.
SOLID BARE COPPER CONNECTOR.
sPLcE [/ TRENCH 2. VERIFY HANDHOLE ENCLOSURE LOCATION WITH OWNER PRIOR TO INSTALLATION.
PIT GROUND 9. COMPACT SPLICE PIT TO 85% STANDARD PROCTOR DENSITY OR BETTER WHEN INSTALLATION IS COMPLETE.
3. INSTALL HANDHOLE ENCLOSURE AND FIBER SPLICES PER MANUFACTURER'S INSTRUCTIONS.
10. GROUND ROD MUST GO AT LEAST 8 FEET INTO UNDISTURBED SOIL. IF DENSE SOIL OR ROCK IS ENCOUNTERED
/3" CABLE SPLICE DETAIL DURING VERTICAL GROUND ROD INSTALLATION THEN CONTRACTOR MAY INSTALL GROUND ROD AT 45 DEGREE 4. FIBER SPLICE HANDHOLE ENCLOSURE SHALL BE BURIED AT TRENCH DEPTH (4' MIN) IF NOT
NOT TO SCALE ANGLE. IF GROUND ROD IS STILL UNABLE TO BE INSTALLED THEN CONTRACTOR MAY INSTALL HORIZONTALLY " LOCATED NEAR A WIND TURBINE. ROAD. OR JUNCTION BOX
INTO EXCAVATION WALL OR LAY GROUND ROD WITHIN TRENCH. ’ ' '
5. THE LONG TERM MINIMUM BENDING RADIUS SHALL BE 10X THE OUTER DIAMETER UNLESS
11. SUPPLY ENOUGH CABLE SLACK WITHIN THE SPLICE PIT THAT PROVIDES FOR FUTURE TERMINATIONS. OTHERWISE SPECIFIED BY THE MANUFACTURER.
6. MARKER BALL CAN BE PLACED IN OR ABOVE ENCLOSURE. MARKER BALL DEPTH SHALL BE
24 TO 36 INCHES BELOW GRADE.
/ 4™\ FIBER SPLICE HANDHOLE ENCLOSURE DETAIL
NOT TO SCALE
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS THIS MAP/DOCUMENT IS A TOOL
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A B C D E F G H I J
ESTIMATED MANUFACTURER PART NUMBER
ITEMI quanTiTy | UNIT DESCRIPTION (OR EQUAL) (OR EQUAL)
O 1 EA | JUNCTION BOX, 35KV, 3-WAY, WITH GROUNDING & CABLE SUPPORTS | NORDIC (SEENOTE 11) | -
DD - - @B 2 3 EA | JUNCTION, 3-WAY, 600 AMP, 35KV, W/MOUNTING HARDWARE COOPER DCEA635M30
© 1 EA | JUNCTION BOX GROUND SLEEVE, 36" EXTENSION NORDIC FIBERGLASS ND-450-MG-36EXT-WZ
()| 6OR9 | EA | DEADBREAK ELBOWS, SEE ELBOW TERMINATION DETAIL COOPER (SEE TABLE)
@_\ OO EE A DANGER ©) 25 FT | 250MCM BARE STRANDED COPPER SOUTHWIRE | -
250MC — — —— PARKING STANDS (6 6 EA | CONNECTOR, 250MCM CU TO 250MCM CU BURNDY YGHC29C29
GROUNDING SYSTEM @ Q.0 |©.@9.0 |©.0.0] (IF REQUIRED) @ 4 EA | CONNECTOR, 250MCM CU TO JBOX GROUNDING BURNDY YGHC29C29
60R9 | EA | CONNECTOR, CONCENTRICS TO JBOX GROUNDING BURNDY YGHC29C26
\M \M \M V] \M \M \M V] \M \M \M @ 20R3 EA | CONNECTOR, TRENCH GROUND TO JBOX GROUNDING BURNDY YGHC29C26
I I I | I ASREQD | YD | CONCRETE (PSIMIN.2000) |
et TR T o T [t | T T | Hazardous volage. @ 1 EA | JUNCTION BOXLABEL, MIN. 1 INCHLETTERS ONFRONTCOVER | w0 |
| 1 1 or cause death. 12 1 EA | DANGERLABEL, 45" X 8", INSTALLON INSIDEOF JBOX | e |
| 1 1
| | \ (19 ceop out 3 1 EA | WARNING LABEL, 45"X 8", INSTALLON OUTSIDE OF JBOX | w0 |
FINAL GRADE l \ FINAL GRADE f open o nlocked, 4 EA | 4"SCH.40 PVC, 8' LONG, FILLED WITH CONCRETE CARLON | e
gﬁgﬁgﬁgﬁgﬁgﬁgzﬁ Jﬁ l@ﬁ@ﬁgﬁgﬁgﬁgﬁgﬁ (9)17) (9)17) gﬁgﬁgﬁgﬁgﬁgﬁgﬁg[ E@ﬁgﬁgﬁgﬁ ”ﬁﬁﬁ i XOOXXXXXXXXX. 5 4 EA | YELLOW PLASTIC BOLLARD COVER IDEALSHEILD | -
ST s s =T IEIEIEEEEE R SIS 0OR2 | EA | 5/8"X 10' COPPERBONDED GROUND ROD ERITECH 615800
ﬂ:m:m:m:m:m:ﬂ m:m:m:m:m:m:m: |||:m:m:_:m:m:m: ﬂ:m:m:m; ||;m: @ @ ---------- TRENCH GROUND e e
=TE=SIES=E=E= === === SIS =]l INTERIOR SIGN
SIS = CONNECT TO [HIETENETHIE= === 45" X 8" 2 EA | FAULT INDICATOR SEL 3TPRV1200IRDTJ6
!ﬁ&m@m@m&m@mﬁ |Mmgm¥:m:_m:mgn ||ﬁ¥m¥m_ﬁ£ﬁ@m&m gmgmgﬁgm ||ﬁ¥m OOR2 EA CONNECTOR, 250MCM CU TO 5/8" X 10' COPPERBONDED GROUND ROD BURNDY YGHC29C29
IEEIEEIEIE EIE=ISIEIE SIS =SS SIS . ASREQD | YD | CRUSHEDROGK e e
=l=l=lE=lE=ji=l= =A== —H =t = ==t [ =[] 48" MIN
T T[0T NI S T T i T A L TS T e i NOTES:
ﬂﬁﬂﬁﬂﬁ@ﬁ@ﬁ@ﬁﬂ 11 I ”ﬁ::‘ﬁﬂﬁﬂﬁ Ilﬁﬂﬁﬂl i lzﬁ]ﬂﬁ ; ;ﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁ 1. COORDINATE PLACEMENT OF JUNCTION BOXES WITH OWNER PRIOR TO INSTALLATION.
=TT =TT I=EI=IETEE AT |
ﬁgﬁgﬁgﬁgﬁgﬁgﬁ 'ﬁ%inﬁﬁﬁﬁﬁﬁ@ﬁ” SEE SeE E(E)EE . Hgﬁgﬁgﬁgﬁgmg : iﬁgﬁgﬁﬁﬁgﬁgﬁg 2. OVER-EXCAVATE AND PLACE 6"-8" OF CRUSHED ROCK ON COMPACTED NATIVE SOIL.
SIS SlS=I=I==] NOTE 2 NOTE 8 === T 3. JUNCTION BOX FINISHED GRADE SHALL BE 6 INCHES BELOW LOCKING SYSTEM ON JUNCTION BOX
IE=IE=E=E=] === === el=l=I=IEIEIE ' '
=l==EIEIEEE |:M3Q:M:M:M:I N ||= | I=UHE HEEEIEIEIED
IEIEIEIEIEEE === (+® ) =ISENEEEE g ElEI=I=IEI=IE . N Hazardous voltage insde 4. BACKFILL (NATIVE SOIL) AROUND JUNCTION BOX IN LIFTS AND COMPACT TO 85% STANDARD PROCTOR DENSITY OR HIGHER IF WITHIN TURBINE
Zi=lir=lir=ii=il=ii diSilsSiii=sh= o9 ShShslisiiEik shisslissii=il=iisiits Com shack. burn ' FOUNDATION FOOTPRINT. SEE FOUNDATION DRAWINGS FOR COMPACTION REQUIREMENT.
0&— Tglln L I SRR R R R e SR Al Al or couso death
EEEEIEED EIEE=— =l ==l =l =l = ==l == ===l === = = = EEN=EEIEIET 5. FIBER CABLES SHALL NOT ENTER THE POWER CABLE JUNCTION BOXES.
==EEEEEIE EEEEEEEEEEEEE EEEE EEEE EEEEEEEEETETETE g==II==IEI=NE= Keep out
el sl e e e e e e e el e Il T IS Il If open or unlocked 6. SEE ONE LINE FOR FAULT INDICATOR LOCATIONS. COORDINATE LOCATION OF FAULT INDICATOR REMOTE DISPLAY WITH OWNER
=== === = = == = === === TS TS A== T immodiately call ' ' '
EEEEEEisE == === = T = T == ===l === mmeci g
s ) e e e e e e e e e e e e e s e e e e e e e i = N = T =T = =T = == : 7. DANGER AND WARNING SIGNS SHALL CONFORM TO ANSI Z535. COORDINATE WITH OWNER FOR CONTACT INFORMATION TO BE PLACED ON THE
=l == = = = = = = = = = = = = = = == S = = === SIGNS
=S EEEEEEEEEE EELE S E E E E E E E T EE EEEEEEEEE == EEEEEEEEEEETED -
=== == === = = = == === === == SIS
=l = = = = s s s = = = = = = = = = = = s = = = = = EXTERIOR SIGN (19 8. SUPPLY CABLE SLACK COILED IN JUNCTION BOX BASEMENT FOR UP TO TWO ADDITIONAL TERMINATIONS.
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e N W T R N TR TR TEIT
45"X8"
9. SEAL JUNCTION BOX EXTENSION HOLES PRIOR TO BACKFILL. SUPPLY CONDUIT OR BELL ENDS IF NEEDED TO PREVENT DAMAGE TO THE CABLE.
CABLE CAN ENTER JUNCTION BOX AT ANY LOCATION(I.E. FRONT, BACK, OR SIDE).
/ 17\ TYPICAL JUNCTION BOX DETAIL / 2™\ EQUIPMENT SIGNAGE DETAIL 10. GROUND RODS ARE NOT REQUIRED FOR INSTALLATION ABOVE TURBINE FOUNDATION. CONNECT TURBINE GROUND GRID TO JUNCTION BOX
NOT 7O SCALE NOT TO SCALE GROUNDING WHEN LOCATED ABOVE TURBINE FOUNDATION.
11. JUNCTION BOXES WITHIN 500 FEET OF WIND TURBINE SHALL BE OF STEEL CONSTRUCTION.
-
(-
(-
101415 =
CABLE SIZE | ITEM(4) PART NO.
1250 MCM BT635T28A1T
1000 MCM BT635S26A1T
e \\\ 750 MCM BT635R24A1T
| O O | 500 MCM BT635M21A1T 420" g
| > | FAULT INDICATOR 4/0 AWG BT635J16A1T L
lL—SG“—» | DOLLARDS SEENOTE® ™\ ] 1/0 AWG BT635G13A1T @ — - Z(gY?;f;
| )
| @ @ @ | TORQUE TO 55 FT-LBS. soae
! TYP
- O ofo | T o
! ® | IEEIEIEE
I - I I I T | ==
| - | | I NN | ===
| ~ ~ | ||:m:m:m
L | | | @ N CONNECT TO =l
O "// , i \ SN /_@ GROUND GRID PHASE MARKING TAPE T
R // | NS ’I_ L _/ 1 STRIP :l_NCOMlNG |Mﬁ&ﬁ&|” COMPACTED
| | D | CABLE ID TAG 2 STRIPS = OUTGOING i NATIVE FILL
| | 3 STRIPS = OUTGOING ST
| O | O | PHASE A - BLACK ===
| . ) PHASE B - RED |||ﬁ@ﬁ@} R
~_ = _ PHASE C - BLUE SNl
/37 JUNCTION BOX GROUNDING /4> ELBOW TERMINATION /5 BOLLARD DETAIL
NOT TO SCALE NOT TO SCALE NOT TO SCALE
THIS MAP/DOCUMENT IS A TOOL
NO REVISION ZONE | DATE | BY | CHK | ENG | NO REVISION ZONE | DATE | BY | CHK | ENG REFERENCE DRAWINGS @ xce’Energy® TO ASSIST EMPLOYEES IN THE UNIT O
DWG NO. MANUFACTURER DESCRIPTION PERFORMANGE OF THEIR JOBS.
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTION SYSTEM
SAFETY PRACTICES,
XXXXXXX SOLAR PROCEDURES, AND EQUIPMENT JUNCTION BOX DETAILS
XXXXXXX COUNTY, MINNESOTA AS DESCRIBED IN THE SAFETY
. TRAINING PROGRAMS AND
DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM. DATE: PROJ. NO: ENGINEERING & CONSTRUCTION N H -XXXXX-X
APVD: DATE: SCALE: NONE
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NOTES:
RIW LINE RIW LINE 1. MAINTAIN MINIMUM DEPTH BELOW EACH SIDE OF DITCH
WHILE WITHIN RIGHT-OF-WAY.
CABLE MARKERK | CABLE MARKER 2. EI(,\)AIT_:_gG PITS MUST BE LOCATED OUTSIDE OF RIGHT-OF-WAY
TOP OF ROAD GRADE I ﬂ GRADE
g e i e rhia s caary 1 - 3. PARALLEL BORE SEPARATION SHALL BE A MINIMUM OF 25
e T T oL | FEET
Hﬁﬂﬁﬂﬁﬂﬁﬂﬁ | ﬁgﬁlﬁlﬁﬂﬁ 48" MIN. | | 48" MIN.
il Il il Sl TRENGCH DEPTH TRENCH DEPTH 4. DO NOT EXCEED THE MINIMUM BENDING RADIUS OF THE
‘UlﬁLLlﬁLLlf 60" MIN. IE%%%% | | CABLE. CABLE SHALL BE IN TREFOIL FORMATION.
T EL O ROAD T | 5. PLACE CABLE MARKER AT EDGE OF RIGHT-OF-WAY. SEE
:J__L[:J__L[:J__L[:J__u: — a_I_E_I__EJ__I_[ 60" MIN. |
bl NG T NS | BELOW DITCH 60" MIN. CABLE MARKER DETAIL.
ﬁﬁﬁﬁﬁﬁﬁﬁ Eﬁ%ﬁg? BELOW DITCH | 6. SEE SITE SPECIFIC SWPPP FOR MORE INFORMATION.
UNDISTURBED TTETET=F TE==IE 34.5 KV CABLE y [r—— |
SolL ] _ﬁ@ﬁ@ﬁ 1T 'ﬁ I %. JEEE?ﬁNiFé%ﬂg? e EE---———— — e e e e mm 7. CONTACT APPROPRIATE LOCAL AUTHORITIES PRIOR TO
AL el BEGINNING OF BORING.
‘%m%u l lﬁ—ﬂ; SDR17 HDPE LENGTH OF RIW
= 1/0-4/0 (6" 8. GPS COORDINATES SHALL BE RECORDED.
(6")
SDR17 HDPE 34.5 KV CABLE 500. 750. 1000. & 1250 (8"
1/0-4/0 (6") TRENCH GROUND R ® 9. REAM OR CHAMFER BORE PIPE ENDS.
500, 750, 1000, & 1250 (8") FIBER INNERDUCT
/1 ROAD CROSSING DETAIL
NOT TO SCALE
SILT PI-TAORBEI)E NOTES
i i 1. DO NOT EXCEED THE MINIMUM BENDING RADIUS OF
FENCE (TYP) BOTTOM o " CABLE MARKER THE CABLE.
"SOFT"
BOTTOM OF WETLAND GRADE BOTTOM GRADE 2. PLACE CABLE MARKER AT TOP OF SLOPES.
IR SN
ﬁmﬁmﬁmﬁmﬁ% I IJJ—lﬁL—LﬁmﬁL—LﬁL—LE e e 3. (SEE SITE SPECIFIC SWPPP FOR MORE INFORMATION.
Tﬂﬁﬂ=ﬂﬁﬂﬁﬂlllﬂﬁl%ﬂ=: TRENCH DEPTH TRENCH DEPTH 4. CONTACT APPROPRIATE LOCAL AUTHORITIES PRIOR
m]]_lm]]_lﬂ 50" MIN. Tﬁmﬂ_lﬁ TO BEGINNING OF BORING.
TN BELOW BOTTOM Ty . 5. REAM OR CHAMFER BORE PIPE ENDS.
T T AT T T T / o
ﬁmﬁm _ﬁlllﬁmﬁgﬁgﬁﬁ 34.5 KV CABLE, MlN' 6. PARALLEL BORE SEPARATION SHALL BE A MINIMUM
= | == =] = =] =] == OF 25 FEET.
I=EI=ENEE EEEIE BARE GROUND ~ -
UND|STURSB§IE dIHIE =l=1=115 FIBER INNERDUCT L L L L Ll L L L L L L
I=HIHI=] === 7. GPS COORDINATES SHALL BE RECORDED.
:@ﬁgﬁg ﬁéﬁéﬁﬂ SDR17 HDPE
Al Tl 1/0-4/0 (67)
S 500, 750, 1000, & 1250 (8") STREAM BOTTOM
SDR17 HDPE 34.5 KV CABLE WIDTH "W"
1/0-4/0 (6") TRENCH GROUND
500, 750, 1000, & 1250 (8") FIBER INNERDUCT 3 X "W" MINIMUM., FLAT PROFILE
/2> WETLAND/STREAM CROSSING DETAIL
NOT TO SCALE
NOTES:
CABLE MARKER TN 1. DO NOT EXCEED THE MINIMUM BENDING RADIUS OF
THE CABLE.
BOTTOM OF EXISTING UTILITY GRADE GRADE 2. GPS COORDINATES SHALL BE TAKEN AT ALL EXISTING
L R e e N N M e N - :
S ST UTILITIES CROSSINGS.
ﬁﬁﬁﬁﬁgﬁgﬁgl [ gﬁéﬁ&ﬁ&ﬁ&f 48" MIN. =TT 48" MIN.
;mgmgmgmgm |||E|I|Em5m5m TRENCH DEPTH IEEEEEEEE m UTILITY = TRENCH DEPTH 3. VERIFY CROSSING AGREEMENT REQUIREMENTS OF
=TT =TT T S ST Tt THE OWNER.
AT 36" c Il ] T T T @ T
THEIETEIEMIN. T T==EEEEEEE T 4. PLACE CABLE MARKER AS SHOWN IN THE DETAIL IF
ENENHENENEN=NETEE == ElEEIEEEEEEETEE ABLE.
l:mmgmgmgl gﬁgﬁg Qﬁ 34.5 KV CABLE, = mﬁmﬁmﬁmﬁm_?a 6"_|:mﬁ i
ﬁ;m;m;m SIS I;I;SES?SN%FI;ODB'ég TR T T T TE MIN. TSR 5. POTHOLE EXISTING UTILITY DEPTH USING
UNDISTURBED = ] = =l=I=IEI=IET L HYDRO-VACUUM IF REQUIRED.
o =l s ’ ________
solL Tl ™ Nl L gy = e I e I [
EI=IE=IE == T T [ YN n A AR R RN AR RN RS 6. REAM OR CHAMFER BORE PIPE ENDS OR USE BELL
El=l=) Sy SORgIDPE ST T TR T ENDS.
=] = 1/0-4/0 (6") sl el e e e e e e e e e e el
SDR17HDPE 34.5 KV CABLE PR, 1000 & 1250 (8) N\ UNDISTURBED 7. USE PROPER PULLING LUBRICANT DURING CABLE
1/0-4/0 (6") TRENCH GROUND 10™-0" MIN. 10™-0" MIN. SO INSTALLATION.
500, 750, 1000, & 1250 (8") FIBER INNERDUCT
8. PARALLEL BORE SEPARATION SHALL BE A MINIMUM OF
25 FEET.
/3 UTILITY CROSSING DETAIL
NOT TO SCALE
NOTES:
1. DO NOT EXCEED THE MINIMUM BENDING RADIUS OF THE CABLE. CABLE SHALL BE IN TREFOIL
FORMATION.
2. TYPICAL PIPELINE CROSSING SHOWN.
CABLE R.O.W. CABLE .
MARKER I MARKER 3. CROSSINGS SHALL BE MADE AS CLOSE TO A 90° ANGLE TO THE PIPELINE AS POSSIBLE.
SEE NOTE 8 SEE NOTE 8
BOTTOM OF PIPELINE ( ) PIPELINE_\ ( ) 4. ALL CROSSINGS SHALL BE A MINIMUM OF 48 INCHES BELOW BOTTOM OF PIPELINE.
T e e e T T T T T e T T T T
@ﬁgﬁ%ﬁ% I I£I I ﬁ&ﬁ&ﬁ&ﬁ&ﬁ! -ME@EE—M—M—M—' T T T T T '—M—M—M—ﬁiﬁﬁm— 5. PARALLEL BORE SEPARATION SHALL BE A MINIMUM OF 25 FEET
=== === } T T e e T e W= = T T T T T T =] ' '
ElE=SEE === 48" MIN. HI=l==EEEEEE =R E SR 48" MIN.
EERELE === TRENCH DEPTH i:&:&:@:&:&:&:FM:Q:Q:u Q:&:M:&;FM:Q:M:M:M:M:L TRENCH DEPTH 6. BORE ENTIRE RIGHT-OF-WAY.
II==1==IT: 8 VI N = =] === R TR
ﬁﬁﬁ% BELOW PIPELINE ﬁ@ﬁﬁf Zm:MﬁﬁmﬁmﬁmﬁﬁMﬁﬁmﬁm” ||mﬁm@m@m@m@m@m@mﬁlzm: 7. BORE PITS MUST BE LOCATED OUTSIDE R/W EDGE OR 10 FEET FROM PIPELINE WHICHEVER IS GREATER.
HEETETEETETETIE SEIEEEEEE EEEEEEEE
lﬁgﬁéﬁ%ﬁ% I l@ﬁ@ﬁgﬁg% A Mm%m%m%@%m%mﬁm% ém%m%m%@%m%m%m@ 8. PLACE CABLE MARKER AT EDGE OF RIGHT-OF-WAY. SEE CABLE MARKER DETAIL. GPS MARKER BALLS
Al e el =N NSIEIEIEIETEIEg === === e = SHALL BE AT BORE PIPE ENDS.
Sl=El=l= === SISIEIN NS SIS =SS A==
B s == =TI ST MIN =TT €A 34.5 KV CABLE, 9. REAM OR CHAMFER BORE PIPE ENDS OR USE BELL ENDS
ST Tl I T, N T T T T T '/l_ PTTT ] & FiBER oPTIO CABLE ' |
SDR17 HDPE = sll=11=115 ==I=EIELED T —— m— EEEIEE 10. GPS COORDINATES SHALL BE RECORDED.
1/0-4/0 (6") Al Al T ===l s e e s i == == =1 =]
500. 750. 1000. & 1250 (8" Ly bl Ll Ll e A e e e e e e 11. PIPELINE REPRESENTATIVE SHALL BE PRESENT WHILE THE EXCAVATION IS TAKING PLACE IF REQUIRED.
» 190, 1099, (8 SDR17 HDPE \;
1/0-4/0 (6") = oo i 100" MIN UNDISTURBED 12. VERIFY CROSSING AGREEMENT REQUIREMENTS OF THE PIPELINE WITH OWNER AND APPROVED
500, 750, 1000, & 1250 (8") ' ' SolL PERMIT.
34.5 KV CABLE 13. USE PROPER PULLING LUBRICANT DURING CABLE INSTALLATION.
TRENCH GROUND
FIBER INNERDUCT m PIPELINE CROSSING DETAIL
NOT TO SCALE
THIS MAP/DOCUMENT IS A TOOL
NO REVISION zoNe | DATE | BY | cHk | ENG [NO REVISION ZONE | DATE | BY | cHk | ENG REFERENCE DRAWINGS /) Xcel Energy® TO ASSIST EMPLOYEES IN THE UNIT 0
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Minimum MV Cable Conduit Entry Size

Cable Size MV Conflmt Entry
Size
2" ATI TRACKER COMM. ;
CONDUIT 4/0 X
) 1.5" AUX RACK POWER 500 6
1.5" PCU COMM. SUPPLY CONDUIT 750 6"
CONDUIT o0 -
1250 8"
1.5" COMMUNICATION
CONDUIT \
L]
[[_______-___ _— —— ——_— —— = = T T e = T = =4 ,—I
|| || || — 1 ] ! NOTES:
1. FOR DC INSTALLATION, MAXIMUM OF 2 DC CIRCUITS, 4
0 H H _ CONDUCTORS, PER CONDUIT.
| i = " I ) 2. FOR AC INSTALLATION, MAXIMUM OF THREE CONDUCTOR PER
i [+ 1. OF CONDUIT.
| | i 3. ALL CONDUITS TO BE CAPPED WITH BELL ENDS. AFTER CABLE IS
| | | | PULLED AND TERMINATED, CONDUITS SHALL BE SEALED TO
~l \ PREVENT MOISTURE AND RODENT INGRESS.
of B3 ° / 4. IF NOT ALL DC INPUTS ARE USED, THE DC CABLES SHOULD BE
° MV SWITCHGEAR e~ || | | | | - DISTRIBUTED SYMMETRICALLY VIA THE DC CONNECTION
| CONDUIT ENTRY © NI~ : g BRACKETS
\ )
*\\H‘H\ b= — — nolooa 5. ALL CABLES SHALL BE TERMINATED TO POSITIVE (+) & NEGATIVE
c J 2 X 2" TRACKER () BUSBARS WITH BENDS THAT ARE GREATER THAN NEC AND
+ 0 CABLE CONDUIT [ POWER CONDUIT ?
6" DC CABLE CO (T\l(JP) 4" DC CABLE CONDUIT \ r T 6. WHERE DC CABLES ENTER THE INVERTER, THERE SHOULD BE
. ENOUGH SPACE TO MEET BEND RADIUS OF THE CABLE WITH THE

TERMINAL LUG INSTALLED.

7. CONTRACTOR TO ENSURE THAT SOIL IN AREA OF CONDUITS IS
COMPACTED TO ENGINEERS REQUIREMENTS.

| I
N — —
NG T ——

SEE MINIMUM MV CABLE CONDUIT ENTRY
SIZE TABLE FOR MINIMUM CONDUIT SIZE : 4

®

[——o

Z MANUFACTURER'S DEFINED MINIMUM BEND RADIUS.
|

X
X
4
‘{’;::,
—
B
= SiE=
9
EE——

-
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® [ i
—
L] ;
A
o)

e
|20 S T W

T T
TTTT
[1]] e

r

NORTH EAST CORNER

NORTH EAST CORNER 1.5" COMM RACK POWER

SUPPLY CONDUIT & 1.5" AUX
POWER SUPPLY CONDUIT

TR -

N
N
N
N
[

RECOMBINER FLOOR
ENTRY TYP. (NOTE 4)

2" ATI TRACKER COMM. CONDUIT %
2" TRACKER POWER CONDUIT

A Side View

NTS

_sl
~ el

1 Conduit Stub up Detail - Top @

NTS (G =G E E s Cr e C = == O

CRIN)

0] =) o ECoECoECCE = C=IEoMNC
F i lo olll llle
* I seE=EaEss 11
e oC TERMINAL of [te
SEEsS===s TYP. « © s ° . e s | l s NEGATIVE ()
%, Hel T Hole g T, : ) DC TERMINAL
X : _J_ﬂ___ ___1 [N(Ib1hs 0 [Orf illii e TYP.
========= (¢) o O © © © © |0
SEEEE e 0000 0000 0000 0000
S=SE=S=====85 © o o o o o 0o oo ® o0 o0 o o o o o o |©
DETA g \:— B U A 9 ﬁ ’ 1;% D D D NOTE5 NOTE6 ﬂ ﬂ ﬂ @
| | i = r x
| === === b=l : e ‘}’ el ] ° 3 }
|| Ll |
| N | — T
o & 1 | 0
e i T " — A
! [ T N T N B L L | NORTH EAST CORNER
L Ty rrri [ ||||| | $
D | |
\ NIRRT s o -
1,
GRae SR H'F'ﬁ( o mronm i o B Enlarged DC Termination Detail
2
\ céri\lﬂgu?sEELgEE MINIMUM MV CABLE NTS
@ @ @ @ @ % j} \ AN CONDUIT ENTRY SIZE TABLE FOR
2" ATI TRACKER COMM CONDUIT N MINIMUM CONDUIT SIZE
~~
. . . 2" TRACKER POWER CONDUIT —_——
NTS -
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A B C D E F | J
NOTES
1. SEE SHEETS NH-XXXX FOR SYMBOLOGY AND ABBREVIATIONS.
2. SEE SHEETS NH-XXXX TO XXXX FOR TRENCH DETAILS.
3. INSTALL ALL EQUIPMENT AND WIRING IN ACCORDANCE
WITH THE NEC, NESC AND ALL APPLICABLE REQUIREMENTS
(1) (1) (1) (1) (1) (1) (1) OF THE LOCAL UTILITY AND COMPANY AND LOCAL
[\ /\ [\ /\ [\ /\ [\ [\ /\ [\ /\ [\ /\ AUTHORIIYRAVING THRERIETON
|
|
|
|
|
'.
;
|
I KEY NOTES
|
| DC FEEDER CABLES AND DC STRING HARNESSES
! @ LOCATED ABOVE GROUND IN CAB SYSTEM.
|
I DIRECT BURIED DC FEEDER CABLES OR DC STRING
} @ HARNESSES IN TRENCH.
|
|
|
|
i
': LEGEND
S § g § E é E i NEXTRACKER 78 OR 52 MODULE TRACKER
o o o o o o faa) |
§ A2 § § § § (7). § “z / i O/@ NUMBER OF DC CIRCUITS IN TRENCH
— '.
— — - — — — = — — — — |
o o L : N LT = E" S —— 1 \ : COMBINER BOX BOUNDARY
= S ™~ ‘: = 3 ™ 2 2 ] ] ] N :
o o = = = o DR = o = o o o i = PROPOSED ACCESS ROAD
S S ) ) O S ) ) S S S S S |
= = = = = = = = = = = = = i
(o) |
1 !
|
a I
~ | Iy l
- ‘ I
= | ‘ '
S |
= ‘ {
| | |
| ] | | | |
:
|
|
|
|
/|
| u
o
| \ f
‘ |
| |
| |
| i1
| K
= | |
| } N
YA NTARID Wi, I PAT AN AL AV AL AR A A M
[Dxmery
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REFER TO BLOCK PLANS FOR COMBINER BOX LOCATIONS.
EXPOSED/UNSUPPORTED CABLES SUBJECT TO EXPOSED/UNSUPPORTED CABLES SUBJECT TO EXPOSED/UNSUPPORTED CABLES SUBJECT TO EXPOSED/UNSUPPORTED CABLES SUBJECT TO ALL STRING WIRE RACEWAY FROM THE COMBINER BOX TO THE TRACKER ROWS
PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR
IS DIRECT BURIED, TRANSITIONING TO PVC SCH 80 TO STUB UPS.
APPROVED EQUIVALENT PRODUCT (TYP.) APPROVED EQUIVALENT PRODUCT (TYP.) APPROVED EQUIVALENT PRODUCT (TYP.) APPROVED EQUIVALENT PRODUCT (TYP.) 3. PROVIDE SUFFICIENT SLACK TO ACCOMMODATE ROTATION OF THE TRACKER.
UNSUPPORTED GOLDEN ROW CREATED BY CONTRACTOR TO BE VERIFIED BY OWNER FOR
CABLE SECTIONS UNSUPPORTED gNSUPEOCRT(E)D 3 UNSUPPORTED TYPICAL WIRE MANAGEMENT METHODOLOGY TO BE IMPLEMENTED ON FOR THE
ABLE SECTION
NOT TO EXCEED CABLE SECTIONS COMBINER BOX NOT TO EXCEED N 4 I\—/|VAHR?\ILEES§|-II_€CATION AND WIRE MANAGEMENT SHOWN FOR REFERENCE ONLY
54" IN LENGTH NOT TO EXCEED ENCLOSURE ) NOT TO EXCEED . :
TYP) o4~ IN LENGTH 54" IN LENGTH 54" IN LENGTH CONTRACTOR TO FIELD VERIFY AND GET CHANGES APPROVED FROM OWNER
: VP (TYP. (TYP) AND ENGINEER AS NECESSARY.
<§ = <§ = : / = i = 5. MOUNTING DETAILS AND HARDWARE TO BE REVIEWED WITH ENGINEER AS
zZ3 GRADE zZ3 @ zZ3 z< NEEDED PRIOR TO INSTALLATION. SUGGESTED INSTALLATION SHOWN FOR
] =0 @ (TYPICAL) ] =0 @ ® =0 @ ] =0 @ REFERENCE.
< - " < - ?@ < - < -
Ng  MINIMUM 30" TO TOP d o s dg g
A = OF STRING WIRES 1.5" SCH.80 PVC CONDUIT | &) F ‘ o) . = 8 - KEY NOTES
(TYPICAL) STUB-UP WITH WEATHER 3" SCH.80 PVC
\\ HEAD. (TYP) - CONDUIT STUB-UP
\ —__ WITH EXPANSION @ HEIGHT TO BE DETERMINED BASED UPON SITE CONDITIONS AND LANDSCAPE
\ " [ ] T FITTING TO BE S— 1.5" SCH.80 PVC CONDUIT DC WIRING LEVEL | MANAGEMENT PRACTICES.
1.5" SCH.80 PVC CONDUIT DC WIRING LEVEL | INSTALLED 1/2 STUB-UP WITH WEATHER PV SOURCE CIRCUITS 15" SCH.80 PVC CONDUIT
STUB-UP WITH WEATHER PV SOURCE CIRCUITS 30" DECOMPRESSED HEAD. (TYP) DIRECT BURY STUB-UP WITH WEATHER COMBINER BOX ENCLOSURE MAY BE REPLACED WITH THE SHOALS BIG LEAD ASSEMBLY
L HEAD. (TYP) DIRECT BURY L Y l (TYP) | | HEAD. (TYP) @ (BLA) SYSTEM INCLUDING THE SHOALS BLA DISCONNECT BOX & SHOALS BLA
\- \ o A Ve /) ' INTERCONNECT SYSTEM: ALL COMPONENTS UTILIZED AS A PART OF THE BLA SYSTEM
S ' ARE TO BEUL LISTED DEVICES AND MANUFACTURED BY SHOALS.
1.5" SCH.80 PVC CONDUIT DC WIRING LEVEL | USE BELL ENDS
STUB-UP WITH WEATHER
HEAD. (TYP) PV SOURCE CIRCUITS
: DIRECT BURY
PROVIDE UL LISTED PROVIDE UL LISTED
MECHANICAL FASTENER MECHANICAL FASTENER
CABLES TO ATTACH CABLES MO(E%E) COMBINER BOX POST MO('?%E) CABLES TO ATTACH CABLES \ ACHMLEJ"\IBTOTLS
TO TORQUE TUBE (TYP. . - TO TORQUE TUBE (TYP. T
™7 N (TYP) N\ e UNISTRUT COMBINER
i{e
HARNESS WIRING FROM COMBINER BOX v CONNECTOR/ . BOTTOM OF DISCONNECT BOXES AND ANY CONNECTIONS
TORQUE TTL¢EE REMOTE STRINGS || INLINE FUSES (TYP) @ (TYP) TORQUE TUBE TO BE 2'-0" MINIMUM ABOVE GRADE OR 1'-0" MINIMUM _— STRAP
i (TYP) \ ili ill (TYP.) ili (TVP) — ili i ABOVE 100 YEAR FLOOD PLAIN, WHICHEVER IS GREATER. ATTACHMENT
B — DRIVEN POST TO BE NPS 2-1/2" DIAMETER GALVANIZED PIPE
= Bl [{] _@,’ﬂ“% ‘ ‘ = j&“ﬁ E = £l [ DRIVEN 96" DEEP MINIMUM. 4
ug/ [SIFE] [T FIFE] [STHE] \ﬁﬂ
=~ MODULE MC-4 i i W i Y "
CONNECTORS
(TYP) / [ﬂ ™\ moDuLE M4 WEATHERHEAD EXPOSED/UNSUPPORTED CABLES SUBJECT TO
MC-4 HARNESS CONNECTORS PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR
CONNECTORS A (TYP.) APPROVED EQUIVALENT PRODUCT (TYP.)
(TYP.) GRADE
‘ H ‘ / STRING WIRING FROM | 2.5" STD (2.88" OD) ASTM
C ) C ) ADJACENT ROWS IN PVC A53 PIPE WITH 8' MAX REVEAL
EXPOSED/UNSUPPORTED CABLES SUBJECT TO EXPOSED/UNSUPPORTED CABLES SUBJECT TO SCH. 80 CONDUIT SLEEVES ‘ ‘ 53 . 8
PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR ' AND 8 MIN EMBEDMENT
APPROVED EQUIVALENT PRODUCT (TYP.) APPROVED EQUIVALENT PRODUCT (TYP.) A
EXPOSED/UNSUPPORTED CABLES SUBJECT TO
PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR
EXPOSED/UNSUPPORTED CABLES SUBJECT TO APPROVED EQUIVALENT PRODUCT (TYP.)
PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR '
APPROVED EQUIVALENT PRODUCT (TYP.) PROVIDE UL LISTED
EXPOSED/UNSUPPORTED CABLES SUBJECT TO MECHANICAL FASTENER MODULE COMBINER BOX POST COMBINER BOX
EXPOSED/UNSUPPORTED CABLES SUBJECT TO PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR UNSUPPORTED CABLES TO ATTACH CABLES P (TYP.) (TYP) @
PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR APPROVED EQUIVALENT PRODUCT (TYP.) CABLE SECTIONS TO TORQUE TUBE (TYP.) — ’ \
APPROVED EQUIVALENT PRODUCT (TYP.) UNSUPPORTED UNSUPPORTED NOT TO EXCEED .
CABLE SECTIONS CABLE SECTIONS 54"IN LE’Z‘T?(TPH)
UNSUPPORTED g e S INLENGTH |
CABLE SECTIONS
NOT TO EXCEED (TYP.) (TYP.) 1.5" SCH.80 PVC CONDUIT HARNESS WIRING s~ INLINE FUSES
54" IN LENGTH STUB-UP WITH WEATHER TORQUE TUBE i FROM REMOTE (TYP.)
» (TYP.) 1.5" SCH.80 PVC CONDUIT HEAD. (TYP) | (TYP) il STRING
= COMBINER BOX STUB-UP WITH WEATHER I N /
= ENCLOSURE HEAD. (TYP) = r— / ‘
B o e A ]
dg MINIMUM 30" TO TOP aa = MODULE MC-4 i i
= OF STRING WIRES o ‘ CONNECTORS /
(TYPICAL) GRADE 3" SCH.80 PVC (TYP) MC-4 HARNESS ﬂ
7 / (TYPICAL) CONDUIT STUB-UP CONNECTORS
i WITH EXPANSION N (TYP.)
N | \ FITTING TO BE
1.5" SCH.80 PVC CONDUIT DC WIRING LEVEL | INSTALLED 1/2 DC WIRING LEVEL | DC WIRING LEVEL | USE BELL ENDS
STUB-UP WITH WEATHER PV SOURCE CIRCUITS 30"  DECOMPRESSED PV SOURCE CIRCUITS PV SOURCE CIRCUITS /
HEAD. (TYP) DIRECT BURY (TYP) DIRECT BURY DIRECT BURY f EXPOSED/UNSUPPORTED CABLES SUBJECT TO
H @ L £ H PHYSICAL DAMAGE TO BE IN SPLIT LOOM OR
NS rg S L v _—— APPROVED EQUIVALENT PRODUCT (TYP.)
1.5" SCH.80 PVC CONDUIT ;
STUB-UP WITH WEATHER 1.5" SCH. 80 PC CONDUIT
HEAD. (TYP) STUB-UP WITH WEATHER HEAD
: (TYP.)
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS NG SHUE S
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A B C D G H | J
GENERAL NOTES
COMPACTED NATIVE SOIL COMPACTED NATIVE SOIL 1. BEDDING AND BACKFILL TO CONSIST OF SELECT NATIVE OR IMPORTED SOIL WITH ALL DEBRIS,
BURIED ELECTRICAL BURIED ELECTRICAL ORGANIC MATERIALS AND PARTICLES LARGER THAN THOSE WHICH WILL PASS A ¥z inch SIEVE
WARNING TAPE REMOVED. MINIMUM 3 INCHES OF BEDDING AND BACKFILL AROUND ALL SIDES OF ALL CONDUITS AND
WARNING TAPE NATIVE EXISTING SOIL GRADE NATIVE EXISTING SOIL DIRECT BURIED CABLES IN TRENCH. REMAINDER BACKFILL TO CONSIST OF UNSCREENED NATIVE SOIL
GRADE \ / WITH DEBRIS AND ORGANIC MATERIALS REMOVED.
\ \ 2. BACKFILL SHALL BE COMPACTED TO CIVIL PLANS AND TO STRUCTURAL FILL REQUIREMENTS WHEN
7 I e TRENCH IS WITHIN 5 FEET OF PCS FOUNDATION, WITHIN 18 INCHES OF SOLAR POST FOUNDATION,
12 AND WITHIN AN AREA EXTENDING 5 FEET FROM EDGE OF ROAD.
* L —LL L= f 3. MECHANICALLY COMPACT BACKFILL SOIL TO 90% STANDARD PROCTOR. COMPACTION TO BE
— — PERFORMED WET OF OPTIMAL MOISTURE AND PER IEEE 442.
" 30"MIN. 36" 4. THERMAL RESISTIVITY VALUES:
30"MIN. 36 a. NATIVE SOIL: 300 °C CM/W
5. COORDINATE WITH SHEETS E.300-E.301 FOR MVAC CABLE ROUTING. REFER TO MVAC WIRING
% o5 o0 53| | eo—Ied—2b [om SCHEDULES FOR CABLE QUANTITIES AND SIZES.
o OT 002 © o 7) | 6. COORDINATE WITH SHEET E.400 FOR DC CABLE ROUTING.
_—I / ) » 7. MULTI-CIRCUIT TRENCHES TO HAVE INDICATED WARNING TAPE INSTALLED EVERY 1.5' ACROSS
TRENCH.
/ l 18D 8. MVAC TRENCH CROSSING DETAIL TYPICAL FOR ONE OR MULTIPLE CIRCUIT CROSSINGS.
W[|)|§|r\\?gRSIEISEL|3EL\J/EELs”A|S\JEr§_I DC WIRING LEVEL II. SEE / L TRENCH GROUND
WIRING SCHEDULES AND
SINGLE-LINE DIAGRAMS SINGLELINE DIAGRAMS KEY NOTES
COMBINER BOX ENCLOSURE MAY BE REPLACED WITH THE SHOALS BIG LEAD ASSEMBLY
TRENCH GROUND (BLA) SYSTEM INCLUDING THE SHOALS BLA DISCONNECT BOX & SHOALS BLA
M f 1 O DC L | I I C . @ INTERCONNECT SYSTEM. THIS MAY MODIFY THE DC LEVEL Il WIRING
T 2 NTS
NTS
COMPACTED AGGREGATE BASE ROAD SURFACE
SUBGRADE
\B/\l/ﬂiﬁ l\E(L;ETC/IgéCAL COMPACTED NATIVE SOIL NATIVE EXISTING SOIL COMPACTED NATIVE SOIL / e NATIVE EXISTING SOIL
GRADE \ / I KA SR H SR
\ ‘ N NN N NN N NN NN N NN NN NN NN XY N NN N RN NN ;
x / 12 )
L= —| | 1= ulili —| i L= —| | L= uffl| —| i
/———
BURIED ELECTRICAL R,
30" MIN. 36" WARNING TAPE 30" MIN. 36
CD?)CDCDCDCDCIDCDCDCDCDOOCDCD CD7)CDG)CDG) OO 00 OO OO 00 00 OO
|
/ 8D L /
/ DC WIRING LEVEL II. SEEJ J
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MECHANICAL CONNECTORS WITH FANOUT KITS.
7. DO NOT EXCEED MINIMUM BENDING RADIUS AND AVOID CABLE TWISTS AT ALL TIMES INCLUDING
WHEN THE CABLE IS REMOVED FROM THE SPOOL.
8. WHEN PULLING, PULL ONLY BY THE STRONG CENTRAL MEMBER. DO NOT EXCEED THE MAXIMUM
TENSION WHEN PULLING.
9. UPON ERECTION OF THE LOWER TOWER SECTION, THE FIBER CABLE SHALL BE REMOVED FROM
THE TOWER FLOOR. IF POSSIBLE, THE CABLE SHOULD BE ROUTED AROUND THE POWER PANEL
TO AVOID DAMAGE DURING THE ELECTRICAL INSTALLATION.
NO REVISION ZONE | DATE BY | CHK | ENG | NO REVISION ZONE | DATE BY | CHK | ENG REFERENCE DRAWINGS @ XcelEnergy® THIS MAPIDOCUMENT IS A TOOL NIT
DWG NO. MANUFACTURER DESCRIPTION PERFORMANCE OF THEIR JOBS. U O
. YOUR PERSONAL SAFETY IS
REV. A - ISSUED FOR REVIEW: 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTION SYSTEM
SAFETY PRACTICES,
XXXXXXX SOLAR / ENERGY STORAGE PROCEDURES. Ans LOUBMENT FIBER OPTIC ONELINE DIAGRAM
XXXXXXX COUNTY, MINNESOTA AS DESCRIBED IN THE SAFETY FEEDERS 3 AND 4
TRAINING PROGRAMS AND
DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: PROJ. NO: - -
QJ. NO ENGINEERING & CONSTRUCTION NH XXXXX X
APVD: DATE: SCALE: NONE

Page 49 of 50



Docket No. E002/M-24-230
Attachment C, NSPM RFP - Part 2

Page 50 of 50
A B o} D E F G H [ | J
FIBER FROM
0&M BLDG
1 P
FO
_—— — — — — — — — — CORP
[ @) | nemwor
P
‘ CORP FIREWALL ¢y CORP ROUTER ‘
CIP 1200R 'FL’J RX1510
e
— ‘ ‘ POWER PLANT CONTROL
WORKSTATIONS
‘ ‘ O&M BUILDING
P P
‘ cu cu ‘
IP POWER PLANT
‘ ‘ SUBSTATION P FO CONTROL
CORP SWITCH @ > E'IF;'?’Z"&L; CU NETAESS
2 ‘ 900GP POE ‘ r 1
‘ PPC ‘
‘ P ‘ SWITCH
cu PHONE ‘ ‘
| | P
| S |
L POWER PLANT
- — e =~ — — ‘ CONTROLLER ‘
(PPC)
RS232 L - S W . _®
INTERCONNECTING P
0 ’ UTILITY METER % SEL-2890 CU
MET
DATALOGGER
3 PACLTC/TR2
SEL-2411
P P
cu cu
P PACLTC/TR1
FO SEL-2411
ETHERNET SW #1 P ETHERNET SW #2
RX1501 cU RX1501
P 45M/TR1
— P _ P P_ P FO CALISTO
cu " cu cu "cu
51/ XXX311 50BF/TR1 161KV PAC1/RTU PAC2/RTU 45MITR2
SEL-351S SEL-351S SEL-2440 SEL-2440 CALISTO
51/XXX312 87VIVAR1 PAC3/RTU PACA4/RTU
4 SEL-351S SEL-487V SEL-2440 SEL-2440
51/TR1 34.5KV. M (1) 161KV PAC20 PAC21
SEL-351S | SEL-735 SEL-2440 | T SEL-2440
R(T,\;JAf‘h';‘)N (NOTE1)  IP 87T1P PAC22 PAC24
ORION LX cU SEL-487E SEL-2440 | M  SEL-2411
TOUCHSCREEN W-VAR-A-AD TR1 PAC/CAP1 CTRL MIXXX(2) 161KV
SEL M650 SEL-2440 | T SEL735
USsB 51/TR2 34.5KV 51/XXX321
KEYBOARD ———— SEL-351S | ——  SEL-351S
5
(';Lléllﬁl'jf\l) W-VAR-A-AD TR2 51/XXX322
! M 7 SEL-351S
ORION || | 650
! 50BF/BT1-2 50BF/TR2 161KV
SEL-351S —  SEL-351S
LEGEND IP 87VIVAR2
TU M SEL-487V
P
cu = IPOVERCOPPER PORT SERVER
SEL-3610 87T2P
P SEL-487E
Fo  =IPOVERFIBER
6 RS232 — NOTES:
1. RTU/ANN(BACKUP) IS NOT CONNECTED TO THE
POTS = PHONE CIRCUIT 87T1S 87725 NETWORK UNDER NORMAL CONDITIONS. IN THE
SEL-387A [ SEL-387A EVENT OF RTU/ANN(MAIN) FAILURE, THE ETHERNET
CABLE, TOUCHSCREEN, AND KEYBOARD WILL BE
FR TRANSFERED FROM MAIN TO BACKUP.
cu - FRAMERELAY OVER 87B1P/34.5KV 87B2P/34.5KV
COPPER SELssTZ  —T————  SeLssvz KEY NOTES
_ RS232 FO THE INTERCONNECTING UTILITY METER IS INSTALLED
_ WHEN THE INTERCONNECTING UTILITY METERING IS
RS232 = RS232 SERIAL 87P/ ETMITR1 INSTALLED AT THE COLLECTION SUBSTATION INSTEAD
XXX PR OF AT THE POINT OF INTERCONNECT.
SEL-311L ECLIPSE
R’\éggz — MODBUS PLUS OVER RS232 FO @CEL PROVIDED EQUIPMENT
RS232 87S/XXX ETMITR2
e SEL-311L —— ECLIPSE
7 Rez3p=  MODBUS RTU (SERIAL)
OVER RS232
SER - SERIAL OVER FIBER
FO
USB = USBSERIAL
NO REVISION ZONE | DATE | BY | GHK | ENG | NO REVISION ZONE | DATE | BY | CHK | ENG REFERENCE DRAWINGS THIS MAPIDOCUMENT IS ATOOL
DWG NO. MANUFACTURER DESCRIPTION PERFORMANCE OF THEIR JOBS. UNIT O
YOUR PERSONAL SAFETY IS
REV A - ISSUED FOR REVIEW 8-9-21 NORTHERN STATES POWER COMPANY PROVIDED FOR BY USING COLLECTOR SUBSTATION CONTROL
S, CTICES,
XXXXXXX SOLAR / ENERGY STORAGE PROGEDURES ANDEGUIPMENT COMMUNICATIONS DIAGRAM
XXXXXXX COUNTY, MINNESOTA Aigi%?ﬁgggé’é;i;:ii‘iTY
DWN: DATE: CHK: DATE: MANUALS.
ENG: DATE: CHK: DATE: ENERGY SUPPLY REV
PM: DATE: PROJ. NO: ENGINEERING & CONSTRUCTION NH- XXXXX-X
APVD: DATE: SCALE: NONE




	27 Exhibit D.3.1.1, Renewable Substation Oneline and Bill of Material
	28 Exhibit D.3.1.2, Renewable Substation M&R Diagrams
	29 Exhibit D.3.1.3, Renewable Substation Electrical Details
	30 Exhibit D.3.1.4, Renewable Substation Physical Layout
	31 Exhibit D.3.1.5, Renewable Substation Relay Panel Elevations
	32 Exhibit D.3.1.6, Solar Collection System Details
	33 Exhibit D.3.1.7, Renewable Collection System Onelines
	34 Exhibit D.3.1.8, Renewable Communication Diagram
	A B C D E F G H I J
	INTERCONNECTING UTILITY METER

	5
	REV A - ISSUED FOR REVIEW 8-9-21
	ZONE
	ZONE
	DWN:

	ENERGY SUPPLY
	APVD:






