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REVISIONS

REV DESCRIPTION EFFECTIVE DATE:

L]

—— OBSTRUCTION LIGHTS,
SEE NOTE 1

B ) L 252.6" TO 331.4" REF /"& ) J
A (77 TO 101 M)

339.6" TO 428.2° REF
(103.5 TO 130.5 M)

\ WIND TURBINE FOUNDATION OPTION, PATRICK AND
/ HENDERSON OR APPROVED EQUAL

ISOMETRIC VIEW
NTS

(65 TO 80 M)

— _ , NOTES

1. WIND TURBINE STRUCTURES SHALL BE LIGHTED BY MOUNTING
TWO FLASHING BEACONS ON TOP OF THE GENERATOR
HOUSING. BEACONS SHALL BE FAA L—864 MEDIUM INTENSITY

FLASHING RED LIGHTS OR APPROVED EQUAL.

213.3° TO 262.5" REF

12.5° TO 14.0° REF 2. STANDARD TURBINE DESIGN PER TURBINE AND TOWER

MANUFACTURER.

3. WIND TURBINE LOCATIONS AND FOUNDATION DETAILS WILL BE
ADJUSTED TO ENSURE THAT TURBINE TIPS ARE UNDER THE
DOCUMENTED FAA HEIGHT LIMITS FOR THE SITE.

WIND TURBINE CONCRETE
FOUNDATION TYPICAL, SEE
ISOMETRIC VIEW ON THIS
SHEET

77.1° TO 136.2’
(23.5 TO 41.5 M)

SEE NOTE 5
/ 4. IT IS THE CONTRACTORS RESPONSIBILITY TO SUBMIT THE
APPROPRIATE FOUNDATION DESIGNS, DESIGN ANALYSIS AND
INSTALLATION DETAILS REQUIRED FOR REVIEW AND APPROVAL
- ! BASED ON THE SUPPLIED WIND TURBINE.

! ! FINISH GRADE FINISH GRADE

| =
F
il
T

T S. FOUNDATION SHALL EXTEND A MINIMUM OF 1 FOOT ABOVE
3 THE GROUND SURFACE. CROWN EXPOSED CONCRETE FOR

DRAINAGE 1/8" PER/FT.

TR TR 6. CONTRACTOR SHALL HAVE SOIL SAMPLING DONE FOR EACH
WIND TURBINE LOCATION TO SUPPORT FINAL FOUNDATION
DESIGN.

WIND TURBINE

FOR DRAWING INDEX SEE DRAWING NO. REQUESTER: GD SEIFERT
771255 RESP ENGR: KS MYERS

ELEVATIONS e o
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0
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FMT-D1—INL 8 | 7 6 | 5 ‘ 4 5 2 /‘ 8
e/ ——— REVISIONS
: N e - T~ ﬁﬂ [‘ | L 7 T J REV DESCRIPTION EFFECTIVE DATE:
~ ™
\ R B4 s i7z H-—--% I -
p = e — \\' NE L N
\ 2\\ . X - “\ff’é:_li_f::_w — ¥ ]'-;_ﬁ ,.',\3
~ [/ WASHINGTON AVE EAST X o
4 - , 4 GATE =
‘ 7 ¥ \/ g / & F
. < | } \ " ke
0 | ‘O
= > A BLDG = [ / M
N Iy, 1 7 S ; // LO | \
~N- ‘BFEAFF:;S';'ROONM F;,%ELFE <035 1 / | FUTURE TURBINE
: — | | WTG13, SEE NOTE 4
LINE TO PIPE RACK ,
" ¢ SEE ENLARGED PLAN . 460.2’ 1060.0" REF N 3,758,794.64
! _ ON SHEET C—3 O RSt - E 646,493.54 FUTURE TURBINE
, : | ' . - ||| REF / WTG14, SEE NOTE 4
- S| S} el = S — / | | CENTER OF CENTER OF N 3,758.794.64
ey / N f . - _ ) — = TURBINE TURBINE E 647,553.54
{ — ! \_ TRANSITION FIBER OPTIC i N 3,758,794.64 N 3,758,794.64 FUTURE TURBINE
. %, ' FROM EXISTING POLE LINE ! E 644,373.54 E 645,433.54 WTG15, SEE NOTE 4
\ — NG TO EXISTING POLE LINE , N 3,758,794.64
/1 F = + 7 VIA 2 NEW POLES it E 648,613.54
1S SN | |
| it
|
&
|
II
II
- / |
- il %
, A T
e : |
\ il
: NEW FIBER OPTIC CABLE TO // |
] o | BLDG 12035 VIA EXISTING T
/ ; POLE LINE, MAINTAIN MINIMUM " & |/} ]
/ CLEARANCE OF 22" BETWEEN -~ Tk
: . FIBER OPTIC CABLE AND B A9 ME T—1
\ 7. ; N | 12.47KV CONDUCTORS | | A%
\ Y S | |
\ = = /// &/ Q________JI | I
7l e - - - | :
- //9/” |
L/ a ///’ | |
) i‘; T, ST N BB L480.8’ 1060.0° REF 1060.0’ REF 1060.0’ REF 1060.0’ REF,
| . VT e 1 I REF /
T . T~ x\ ) . JWI | CENTER OF CENTER OF CENTER OF CENTER OF CENTER OF
1 /PH—28 - i TURBINE TURBINE TURBINE TURBINE TURBINE
aor e g N — =y ‘\ LT~ A il N 3,755,330.89 N 3,755,330.89 N 3,755,330.89 N 3755330.89 N 3,755,330.89
FOR ELECTRIC_AL E‘?/JT - b - G - FIBER OPTIC CABLE TRANSITION . 'I | E 644,411.11 E 645,471.11 E 646,531.11 E 647,591.11 E 648,651.13
INSTALLATION | = = . ON EXISTING POLE SEE PHOTO N I 7/ 7/
| e 4PH—1 ON SHEET E-15 \\\Q o \1|_G T A — — — — f———— A ———— ———=
! . TN g L L L
— - L [ Y W W E —3 /
] PR 7 g S H — - = — ot PERSHING DR+ . __* . f% | U WTG16 WTG17 WTG18 / WTG19 WTG20
_ —— — e / y/’ HY NEW WIND TURBINES
= @ | é\ / | . SEE ENLARGED PLAN ON SHEET
=, | . ! ™.\ “—FIBER PATCH PANEL if C—4 FOR TYPICAL SITE LAYOUT
‘. SHALL BE INSTALLED | SEE NOTE 3
NEW POLE LINE ‘ ! ' \ NEW PAD MOUNTED VFI
CHANGE IN DIRECTION, v / kggETSHLSEENrE\éV F1’<53LE : WITH CONDUIT UNDER ROAD / NOTES
N 3,754,872.62 NEW POLE LINE TO SOUTH | ' o g“é'Ezgg?AlfsEFON SHEET E_11 6@@ 1. ALL CONDUCTORS AND FIBER OPTIC CABLES
E 635,786.30, SUBSTATION, SHALL BE 20.0’ / - SHALL MEET NESC C2-2007 REQUIREMENTS.
SEE CORNER POLE OFFSET TO SOUTH SIDE OF %
DETAIL ON SHEET E—13 — EXISTING 35KV POLE LINE OR S SonpUL PURED INDER 2. CONTRACTOR SHALL SUBMIT ALL FINAL POWER
JUST NORTH OF PROPERTY : aN \ o AND Co5 LINE DESIGNS AND CLEARANCES FOR REVIEW AND
_— \‘ % LINE WHICHEVER IS GREATEST, ‘/ \ \ = - APPROVAL.
A < POLES AT 250.0° OC MAX.
(&4
SEE DETAIL ON SHEET E—13 | NEW DEAD END POWER POLE 3. THIS SITE LAYOUT IS FOR 1.5-2.1 MW TURBINES.
\ | WITH UNDERGROUND FEED S
R /SEE DETAIL ON SHEET E—14 & 4. LOCATIONS FOR FUTURE TURBINES IF EXPANDED
, TO 15 MW SYSTEM.
|
|
>)7 / . ALTERNATE CONFIGURATION
|
.
KB -
D) $) T~
(@) - - l
2 | | | I DATUMS
. 3 G ' HORIZONTAL COORDINATE DATUM: __ NAD 1983, TEXAS NORTH
DR X RN VERTICAL ELEVATION DATUM: NAVD 1988

.

U
S
%
\ \ . FOR DRAWING INDEX SEE DRAWING NO.  |REQUESTER: GD SEIFERT —~e
REVISION: __ 0 .
\ \ 771233 RESP ENGR: KS MYERS %Idaho National Laboratory
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FMT—D1—=INL 7 5 ‘ 4 ‘3 2 1 9
REVISIONS
TO 35KV POWER POLE REV DESCRIPTION EFFECTIVE DATE:
CONTINUED ON SHT E-3
1.95 MILES OF OVERHEAD LINE 4/0 ACSR
FROM SOUTH SUBSTATION TO 35KV DEAD
END POWER POLE SEE NOTES 1 & 2
SW L—2
35KV GANG OPERATED AIR
D BREAK SWITCH (GOAB) / D
| 1200A LOCATED IN VMCB |
| (SWITCH MOUNTED ON POLE) CONTROL CABINET \ y |
351 /L
NEW 35KV \I(SEL—351A_) - ‘
‘ power PoLE OO
| L N— |
| 600:5 MR g e |
SET 300:5 A
_ ‘ 200 CJ E— | ‘
| —
OVERHEAD BUSWORK AND
| CONNECTIONS TO POWER % | |
| POLE COM | |
-~ | |
! # Y |
‘ ABB ANSI DEAD TANK VACUUM _ T | | )‘ * ‘
- MECHANICAL CIRCUIT BREAKER | 52 [=— - 10 23 | | | X 70 SEL-2032 |
| TYPE V OR APPROVED EQUAL | (USE FIBER OPTIC AND | | | U UPSCERL E;sER |
| RS232 TO FIBER CONVERTERS | | | 5A, 250V (OPTIC AND
OVERHEAD BUSWORK AND ——_ | ON EACH END) 1 | | 25230 10
CONNECTIONS TO TRANSFORMER | | Y | L
C : i | ' | | CONVERTERS C
| 600:5 MR ( | | |
| SET 300:5 1 .— —_——— - ON EACH END) |
C200 g | |
O = |
PT J—BOX 1 |
3—PT
| 34.5KV=120V | 105 250V | Y | NOTES
)C ’ |
| 1 - 3¢ T : | | 1. TRANSMISSION LINE PARAMETER ESTIMATES:
4 N | | POSITIVE SEQUENCE:
LIGHTINING = | | R = 0.442 OHMS/MILE X 1.95 MILES = 0.8819 OHMS
ARRESTERS ¢ | | X = 0.6649 OHMS/MILE X 1.95 MILES = 1.297 OHMS
- | Z%éo\*fV * Y | Xc = 0.15164 MOHMS—MILE/1.95 MILES = 0.07776 MOHMS -
| — | | ZERO SEQUENCE:
- | | R = 0.7262 OHMS/MILE X 1.95 MILES = 1.404 OHMS
. | | X = 2.9904 OHMS/MILE X 1.95 MILES = 5.831 OHMS
600:5 MR g | | Xc = 0.42413 MOHMS—MILE/1.95 MILES = 0.2175 OHMS
SPARE
| c200 | | |
| { | | | 2. NEW 35KWV OVERHEAD LINE, #4/0 AWG ACSR (CODE
| ! NAME PENGUIN) 1.95 MILES BETWEEN WIND FARM AREA
" | | AND SOUTH SUBSTATION. WILL LIKELY USE “WISHBONE”
_ 600:5 MR g | | TYPE OR STRAIGHT INSULATOR STANDOFF CONSTRUCTION,
& SPARE | UNLESS PANTEX REQUIRES PROJECT TO FOLLOW A
: | c200 (LOCATED_IN. TRANSFORMER) | | | DIFFERENT TYPE OF CONSTRUCTION BASED ON UTILITY
B | | | | | | STANDARD SPECIFICATIONS. B
|“__*___,| "
TRANSFORMER #3 ' ' Y 3. PRIMARY METER IS A ELECTRO INDUSTRIES NEXUS 1262
| 34.5-12.47KV ~ wJduu L u | BI-DIRECTIONAL REVENUE METER, OR APPROVED EQUAL.
= | 10/12/15MVA A YT 600:5 MR | |
e | Z = 8% SET 100:5 | | 4. ENSURE THAT NEW METERING CONTROL AND TRANSFORMER
= C200 C] | ENCLOSURES ARE LARGE ENOUGH TO HOUSE METERING
S | - | -— -—— EQUIPMENT, PT'S AND CT’S, COMMUNICATION CABLES AND
8o 1200:5 MR\ — | | EQUIPMENT, RELAYING, ETC AS NECESSARY.
N SPARE -
£5 C400 g
N | - + + | 5. CONTRACTOR SHALL WORK WITH PANTEX ENGINEERING
= | | | | THROUGH SUBMITTAL PROCESS FOR FINAL RELAY NUMBERING,
L8 | | NAMING AND LABELING CONVENTIONS/REQUIREMENTS.
- c 1200:5 MR ( TO SEL—451 | | —
SPARE ——  PT INPUTS | |
| C400 E SEE SHT E-2 i i |
| |
PT 15 J—BOX TO HIGH SIDE TRIP TO WIND FARM BREAKERS
3—PT T DIFFERENTIAL CTS ON NEW 15KV SWITCHGEAR
12.47KV=120V | 10a" 250y | ON 15KV SWITCHGEAR CONTINUED ON SHT E-2
| e | 1O | CONTINUED ON SHT E-2 |
| B D ) C L | |
| N Lo N PRIMARY METER
A ‘ g = SEE NOTE 3 ‘ REVISION: __ 0O FOR DRAWING INDEX SEE DRAWING NO.  [ReQUESTER: GD SEIFERT Fi A
. 771255 ; NI oo
5 SEL—2032 AND FIBER TO ETHERNET ORIG&IEIJ,%_ ssler\'ﬁ)_: RE;Y. RESP FNGR KS MYERS Iclaho National Laboratory
3 | CONVERTER LOCATED HERE. FIBER FROM | . CESN: KS MYERS
5 | PADMOUNT METERING CABINET WIND FARM AND EMCS BUILDING SHALL | DATE JRICINAL SIGNED: ORAWN: KL SPARROW PANTEX
< SEAL NUMBER:_12048 NO SCALE SPCL CODE NA
c b — ORIGINAL STORED AT: FOR REVIEW/APPROVAL SIGNATURES ONE LINE DIAGRAM SH 1
gﬂ - —COhiFIIEUﬂ EHI Ii - - - - EROB DOCUMENT CONTROL SEE ECR N0.  D84228 SIZE | CAGE CODE - EIZDEX nggE N%thERORlG DWG NO. REV
32 EFFECTIVE DATE: D] 01MF3 s40T0400107081] / /1263
=7 DESIGN PHASE: AFC 10/4/2010 ScALe: NONE SHEET  E—
~
8 7 5 ) 4 3 2 | 1



FMT—D1—INL 8 | 7 | 6 5 4 5 | 2 1 1 O
GGG REVISIONS
TO XCEL ENERGY SYSTEM o _‘ REV DESCRIPTION EFFECTIVE DATE:
115KV TRANSMISSION LINES
- — - $ - - | SOUTH MAIN p A | EXISTING XCEL RELAY |
| SUBSTATION HOUSE |
CONTINUED FROM SHT E—1
| ‘ ‘
| |7 I j | O O |
| \ \ |
D INTERLOCKED D
SWITCHES | |
| 900—1200A, | |
95KV BIL. o) o)
| (PAD MOUNT) L J | BRKR BRKR |
I | |
\ l
| ‘ I I ‘
| | |
— | |
XCEL ‘ |
¢ |
| A o6 DOE S |
_—— ) \
| 15KV CABLE IN DUCTBANK,——<F——— |
PER PDCM, 500MCM CU,
PER PHASE & 1/0 GROUND |
BRKR BRKR TO 87/T3 HIGH SIDE |
C | CT INPUT C
| CONTINUED FROM SHT E—1
‘ TRIP FROM
SEL—351A
CONTINUED FROM Lo :
| SHT E=1 ? . CONTINUED FROM
| SHT E—1
* TO EXISTING TO EXISTING “
: TRANSFORMER #2 - = = . . — — = TRANSFORMER #1 Y
DIFFERENTIAL m| TRANSFORMER #2 A TRANSFORMER #1 m DIFFERENTIAL |
| | RELAYING CIRCUIT I ¢ % SEE 115-12.47KV 000 o X 115-12.47KY SEE g ™ RELAYING CIRCUIT IN - |
SWITCH CAPACITOR | SWITCHGEAR MAN 2 N 15,20,/ 25MVA = ST A 7 15/20/25MvA SEE SWITCHGEAR MAIN 1 | SWITCH CAPACITOR
- | STAGES (OPTIONAL) | CUBICLE | 5 L | CUBICLE | STAGES (OPTIONAL) -
A — [ A
r A r A
‘ STAGE N STAGE 2  STAGE 1 Y L | | J O * STAGE 1 STAGE 2  STAGE N |
e | | N
l R : 2 2 r S R R
| S S — I I ‘ ‘ 50 L - ¢——— o ———
| i |
| J 15KV SWITCHGEAR #2 15KV SWITCHGEAR #1 J | f LOCATED IN WEST
NEW SWITCHGEAR #2 \ r———————— I Q Y | EATON/CUTLER EATON/CUTLER | Y | 0 _____ 451/H NEW SWITCHGEAR #1
r | Tl | _ . HAMMER MEB HAMMER MEB | & | |
451 /H | | : SWITCHGEAR, SWITCHGEAR, . | |

2 | | | gt ‘ L 00 MR | 1200A BREAKER 1200A BREAKER | 3 spos T L |

= | % ' AND BUS, 18KA AND BUS, 18KA ' g

N ] ., C400 ' ' C400 |,

P = Y = | SYM. RMS SYM. RMS - A -
| | | | INTERRUPTING, INTERRUPTING, | - | =
on | | 95KV BIL 95KV BIL | o |

_______ _ OR APPROVED EQUAL OR APPROVED EQUAL o |
| | \ ; — L + NOTES
o TO SEL-2032 | D 12005 MR | NEW CABLES, MATCH 12005 R & TO SEL-2032 ‘

e ‘ PORT 2 y | E i s0s | EXISTING SIZE OF i\& e B - SORT 1 1. MATCH EXISTING DIFFERENTIAL CIRCUIT CT RATIOS.

2 (USE FIBER 54, 250V % c400 | REUSED CABLES 5 | C400 E | 5A, 250v  (USE FIBER 2. CONTRACTOR TO SUBMIT FINAL RELAY SETTINGS

b OPTIC AND - CONNECTED TO 1 OPTIC AND | FOR APPROVAL

N | RS232 TO SWITCHGEAR ‘ RS232 TO ‘

= | FIBER ~ FROM METERING CABINET (3#500MCM CU PER FROM METERING CABINET  FIBER

25 CONVERTERS PT SEE SHT E—1 I PHASE, 15KV, N PT SEE SHT E—1 CONVERTERS

5 ON EACH END) | e | 220MIL EPR (133%), | —¢ | ON EACH END)

=3 — — 1+ SOUTHWIRE —t — — |

| CT1-13ET OR | -

/) /) APPROVED EQUAL /) /)
| o o o o ‘
— — PULL BOX PULL BOX |

‘ — |

| CAPACITOR |

| i SWITCH HOUSE

PULL BACK CABLES FROM TRANSFORMERS #1 & #2 —— P -
o AND REUSE EXISTING CABLE WITH NEW -
SPACE FOR FUTURE TERMINATIONS TO NEW SWITCHGEAR N ~ J ~ REVISION: _0 FOR DRAWING INDEX SEE DRAWING NO.  JREQUESTER: GD SEIFERT —
A I CAPACITOR TO PLANT SWITCHGEAR & LOADS | ORIGINAL SIGNED BY: 771255 RESP ENGR: KS MYERS %Idoho National Lubora’rory A

x | SWITCH HOUSE (POTENTIAL NEW RELAY SETTINGS ON MAIN) BREAKERS | KURT S. MYERS DESIGN:  KS MYERS
E S AND TIE BREAKER IF REQUIRED DATE ORIGINAL SIGNED: :
= |— 4, 10—4-2010 pRAWN: KL SPARROW PANTEX
o - - - Y == PROJECT NO. NA WIND FARM PROJECT
© SEAL NUMBER: 12048
£ — NO SCALE SPCL CODE NA
C ORIGINAL STORED AT: FOR REVIEW/APPROVAL SIGNATURES ONE LINE DIAGRAM SH 2

ge EROB DOCUMENT CONTROL SEE ECR NO. 584228 SIZE | CAGE CODE = El/r:DEx nggE NL(J:TBERORle DWG NO. REV

32 EFFECTIVE DATE: D] 01MF3 [s40T040a107081] / /1204

=7 DESIGN PHASE AFC 10/4/2010 scALE. NONE SEET [

N~
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8 / S S J £ 3 2 1 11
REVISIONS
REV DESCRIPTION EFFECTIVE DATE:
TO 35KV POWER POLE W/
35KV GANG OPERATED AIR BREAK SWITCH
CONTINUED FROM SHT E—1
1.95 MILES OF OVERHEAD LINE
| FROM SOUTH SUBSTATION
—e
LIGHTING
ARRESTORS ® C 'F\,'(E)VV‘{,E§5E\6L[E)EAD END
28.1KV o
MCOV
L . — 3#500MCM UNDERGROUND,
- d EPR OR XLPE (MV—105,
L SHIELDED, 133% INSULATION
- LEVEL, 1/3 CU CONCENTRIC
NEUTRAL), 35KV AL TYPICAL,
l APPROXIMATELY 100’ FROM PAD
o MOUNT SWITCH TO RISER POLE
PAD MOUNT VFI \ \
SWITCH | | NOTES
35KV, 12KAIC, -
600A, 150KV BIL. 3#1/0 AWG DIRECT BURIED 3#1/0 AWG DIRECT BURIED 3#1/0 AWG DIRECT BURIED
EQUIPPED WITH CABLES, 7.5” SPACING, BURIED CABLES, 7.5” SPACING, BURIED CABLES, 7.5” SPACING, BURIED 1. #4/0 AWG AL CABLE PARAMETERS ARE:
GROUND FAULT > > 36" BELOW GRADE IN RHO 170 36” BELOW GRADE IN RHO 170 36” BELOW GRADE IN RHO 170 POSITIVE SEQUENCE:
PROTECTION NATIVE SOIL. APPROXIMATELY NATIVE SOIL. APPROXIMATELY NATIVE SOIL. APPROXIMATELY R=0.105 OHMS/1000 FT
(KYLE—COOPER - 1414’ FROM WIND TURBINE WTG13 1414’ FROM WIND TURBINE WTG14 1414’ FROM WIND TURBINE WTG15 X|=0.041 OHMS/1000 FT
C OR APPROVED EQUAL) TO WIND TURBINE WTG14 TO WIND TURBINE WTG15 TO WIND TURBINE WTG16 7ERO SEQUENCE:
FUTURE TIE TO SEE NOTE 2 SEE NOTE 2 SEE NOTE 2 R=0.1669 OHMS/1000 FT
WIND TURBINES PAD MOUNT PAD MOUNT PAD MOUNT PAD MOUNT XI=0.1044 OHMS/1000 FT
JUNCTION SWITCH JUNCTION SWITCH JUNCTION SWITCH JUNCTION SWITCH
WITH ENCLOSURES WITH ENCLOSURES WITH ENCLOSURES WITH ENCLOSURES XC= 0.0346 MOHMS—1000 FT
5 O ! O B O ! O b O ! O b O ! O FOR #4/0 AWG AL CABLE RUNS, USE SHOWN CABLE
! LENGTHS TO CALCULATE THOSE IMPEDENCES BASED
LIGHTNING UPON TYPICAL VALUES SHOWN ABOVE
e ARRESTOR
3#4/0 AWG DIRECT BURIED — |7 — |7 — — |7 — I — 2. #1/0 AWG AL CABLE PARAMETERS ARE:
CABLES, 7.5” SPACING, BURIED - POSITIVE SEQUENCE:
- 36" BELOW GRADE IN RHO 170 — —t —t —t R=0.21 OHMS/1000 FT
NATIVE SOIL, INCLUDE A 1/0 X|=0.045 OHMS/1000 FT
GROUND CABLE IN ENTIRE 60A 60A 60A 60A ZERO SEQUENCE:
LENGTH OF SYSTEM, —0.
APPROXIMATELY 700’ FROM PAD | A I TRANSFORMER T13 | A I TRANSFORMER T14 | A I TRANSFORMER T15 | A I TRANSFORMER T16 )I:\;I:OO:,?]Z?]B‘]% %|_II-|'\I/\1/ISS//11OOOOC()) F-I_—I-I-
MOUNTED SWITCH TO WIND I Ca A | (OIL FILLED) | Ca kA | (OIL FILLED) | Caloa | (OIL FILLED) | Ca kA | (OIL FILLED) '
TURBINE WTG13, SEE NOTE 1 ~Y Y 34.5KV-690V ~Y Y\ 34.5KV-690V ~Y Y\ 34.5KV—-690V ~Y Y 34.5KV—-690V XC= 0.0429 MOHMS—1000 FT
‘ Yl ‘ 2.5MVA ‘ Yl ‘ 2.5MVA ‘ Yl ‘ 2.5MVA ‘ Yl ‘ 2.5MVA
= £=5.75% = £=5.75% = £=5.75% = £=5.75% FOR #1/0 AWG AL CABLE RUNS, USE SHOWN CABLE
| | | 'j | | 'j | | ’j | LENGTHS TO CALCULATE THOSE IMPEDENCES BASED
z | DELTA SURGE ARRESTOR, | DELTA SURGE ARRESTOR, | DELTA SURGE ARRESTOR, | DELTA SURGE ARRESTOR, UPON TYPICAL VALUES SHOWN ABOVE
< 800 SERIES, LA803 OR 800 SERIES, LA803 OR 800 SERIES, LA803 OR 800 SERIES, LAS03 OR
? _T_APPROVED EQUAL _T_APPROVED EQUAL _T_APPROVED EQUAL _T_APPROVED EQUAL 3. 750MCM AL CABLE PARAMETERS ARE:
= | = | = | = R=0.02 OHMS/1000 FT
) X|=0.036 OHMS/1000 FT
= USE SHOWN CABLE LENGTHS TO CALCULATE THOSE
o IMPEDENCES BASED UPON TYPICAL VALUES SHOWN
ﬁ- —
23 8—750MCM PER PHASE. UNDERGROUND. ARRANGED ABOVE, 7—750MCM CONDUCTORS PARALLEL PER PHASE.
S | IN NINE NON—ENCASED 5" PVC, THHN/THWN 90°C ) ) ) )
3o INSULATION. APPROXIMATELY 35 BETWEEN WIND | | | | | | | | 4. INSTALLATION CONTRACTOR SHALL PERFORM FINAL CABLE
gg TURBINE AND TRANSFORMER INCLUDE 9-250 MCM | | | | | | | | SIZING AND GROUND GRID ADJUSTMENTS BASED ON SOIL
N BARE CU EQUIPMENT GROUNDING CONDUCTORS SAMPLING RESULTS FOR THERMAL AND ELECTRICAL
= PER WTG CONNECTION TO TRANSFORMER (1 PER G G G G RESISTIVITY/CONDUCTIVITY.
= CONDUIT), TYPICAL 8 PLACES AND 2#9-250 MCM
Sa BARE CU GROUND CONDUCTORS EMBEDDED IN 5. THIS LAYOUT IS FOR 2.3—3.0 MW TURBINES. IF 1.5—2.1
CONCRETE DUCT (SEE SHEET E—11), SEE NOTE 3 WIND WIND WIND WIND MW TURBINES ARE PROCURED SEE ALTERNATE ONE LINE
TURBINE TURBINE TURBINE TURBINE DIAGRAM ON SHEET E-18.
WTG13 WTG14 WTG15 WTG16
2500KW 2500KW 2500KW 2500KW
REVISION: __ O FOR DRAWING INDEX SEE DRAWING NO.  JREQUESTER: GD SEIFERT ~0
A ORIGINAL SIGNED BY: 771235 RESP ENGR: KS MYERS \E}"_bldaho National Laboratory
_§ KURT S. MYERS DESION: KS MYERS
é DATE ORIGINAL SIGNED: DRAWN: KL SPARROW PANTEX
¢ S:Zzl__ L_uzMOE:EOR- PROJECT NO. NA WIND FARM PROJECT
£ :_12048 NO SCALE SPCL CODE NA
N ORIGINAL STORED AT: FOR REVIEW/APPROVAL SIGNATURES ONE LINE DIAGRAM SH 3
g& EROB_DOCUMENT CONTROL SEE ECR NO. 584228 SIZE | CAGE CODE = El/r:DEx ngEE Nl(J:l\IfBERORle DWG NO. REV
g EFFECTIVE DATE: D |01MF3 rss0To400107081] / /126D
= DESIGN PHASE: AFC 10/4/2010 scaLe: NONE ST E-3
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REVISIONS

REV DESCRIPTION EFFECTIVE DATE:

NEW WIND TURBINE

OBSTRUCTION LIGHTS GENERATOR WTG16
TYP
MANHOLE (OPTION FOR TRANSFORMERS) %g
OR PAD MOUNT JUNCTION BOX (FOR ANN 630V 2500 KW G
SPLICES REQUIRED) BE = i
2.5MVA |
|
|
UNDERGROUND, DIRECT BURY
OR IN CONDUIT WITH RED \ l
CONCRETE SLAB ABOVE, SEE NEW WIND TURBINE ||
SHEET C—4 FOR DETAIL, TYP GENERATOR WTG15 | |
|
|
4 %E 690V 2500 KW . | COMMUNICATIONS INTERFACE
! 38 e — | | MODULE AND FIBER PATCH
| : PANEL LOCATED IN GROUND
2.5MVA | CONTROLLER, TYP
|
| T
| I
|
NEW WIND TURBINE || |
GENERATOR WTG14 || |
| | \ HANDHOLE OR PAD MOUNT
| | JUNCTION BOX
i 690V 2500 KW | |
0 3¢ - C | I
|
| |
2.5MVA | \
| l_:l | UNDERGROUND
: B : 2” PVC W/FIBER
o | - |
ENERGY MANAGMENT CONTROL E‘E‘,{YE&NT%RTUV?%% : i e T—— -
lSYSTEM CENTER, (EMCS) | | |
BLDG 12035 FIBER TO CONTROL CENTER, ROUTED | |
| | ALONG EXISTING OVERHEAD DISTRIBUTION & %E 690V 2500 KW o | |
FIBER TO LINE : - | |
WIND FARM: L ETHERNET |-} i i i - | | |
WORKSTATION #1 CONVERTER | 2.5MVA | | |
| | : : I_:I :
| -\~ COMM EQUIPMENT | OF WIND TURBINES. | a |
PATCH PANEL : R : — |
e ; ) ; ; LEGEND
| | |
| | | G GENERATOR
[ R I
: | r\ PAD MOUNTED JUNCTION/SWITCH : :
: /) /’ | : ———————— NEW FIBER
| o) o) |i| |
| o [ | NEW UNDERGROUND (DIRECT BURIED OR CABLE IN CONDUIT)
: ) : AND OVERHEAD LINES
| . — CROSS ROAD, UNDERGROUND (DIRECTIONAL BORE T B
| WITH CONDUIT) AND TRANSITION TO OVERHEAD |
|
S S B NOTES
SOUTH SUBSTATION-PAD lL OVERHEAD POLE \ 1. CONTRACTOR SHALL SUPPLY COMMUNICATION PULL BOXES FOR WIND
MOUNT METERING CABINET T T o NEW FIBER, USE POWER GUIDE ADSS " TUBINE.
| | FIBER TO SOUTH r SELF—SUPPORTING FIBER OPTIC
| SEL—2032 WITH | ELKE,EIAE%T,NF}AB%N CABLE, 20 FIBERS, SINGLE MODE OR 2. THIS LAYOUT IS FOR 2.3—3.0 MW TURBINES. IF 1.5—-2.1 MW TURBINES
5701 ETHERNET F—— ! | APPROVED EQUAL, ROUTED ARE PROCURED OR IF EXPANDING TO A 15 MW SYSTEM, ADDITIONAL
] NEW OVERHEAD LINE FIBER PATCH PANEL AT UNDERGROUND TURBINES WOULD BE ADDED TO THIS DIAGRAM
CARD | | TRANSMISSION LINE JUNCTION .
L. [ FIBER TO |
ETHERNET }p 4 - ———————— - — .
| lr ~ 7| CONVERTER | |
| |
W,'\{EXLE’%E%?\IZET L e NEW 34.5KV OVERHEAD LINE
NEW ADDITON TO SOUTH : .
SUBSTATION, SEE ONE LINE AND § REVISION: _0__ B L Lol 3 .
PHYSICAL LAYOUT DRAWINGS ORIGINAL SIGNED BY: RESP ENGR: KS MYERS ldaho National Laboro’rory
FOR DETAILS KURT S. MYERS pEsioN:  KS MYERS
DATE ORIGINAL SIGNED: .
SYSTEM DIAGRAM e W D L NTEX e
SEAL NUMBER:_ 12048 NO SCALE SPCL CODE NA
ORIGINAL STORED AT: FOR REVIEW/APPROVAL SIGNATURES SYSTEM DIAGRAM
EROB DOCUMENT CONTROL SEE ECR NO. 584228 SIZE | CAGE CODE = El/r:DEx nggE NL(J:TBERORle DWG NO. REV
S T ot D | 01MF3 [Sstosoal1670e1] / /1266
540/0900[05] 081 | DESION PHASE: AFC SorLE. NONE SHEET =)
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REVISIONS
REV DESCRIPTION EFFECTIVE DATE:
FIBER MAIN WIND GENERATOR UNIT
PATCH CONTROLLER/PLC
PANEL
/0 l“(
_ |
| | |
| |
== -1F1 - ] | |
: PM -
| B X
| T
| TT-
| /
' B
|
WIND TURBINE GENERATOR WTG16
| FIBER TO ETHERNET SEE NOTE 3
| CONVERTER
: FIBER BREAKOUT & CT SHORTING BLOCK
| TERMINATIONS
|
| FIBER MAIN WIND GENERATOR UNIT
| PATCH CONTROLLER/PLC
| PANEL
|
| |/O l“(
| - |
L _ | | T |
BLDG 12035 WIND FARM - H————— . | :
: - — PM b=
| - X
I —l <
|
| l -
|
| I
|
' | WIND TURBINE GENERATOR WTG15
‘ : SEE NOTE 3
|
| FIBER MAIN WIND GENERATOR UNIT
| | PATCH CONTROLLER/PLC
| | PANEL
FIBER TO CONTROL CENTER, |
COMMUNICATION EQUIPMENT ROUTED ALONG EXISTING | /0 r
PATCH PANEL OVERHEAD DISTRIBUTION LINE | B :
SEE NOTE 2 L — | | |
| . : | |
' - r——— - - PM -
] | | =
| ] RI
I . | <
= | rTT T T T o | | -
LASER | 1 | |
PRINTER ! | — | |
| FIBER PATCH | | WIND TURBINE GENERATOR WTG14
| PANEL AT | | SEE NOTE 3
| TRANSMISSION | |
| | LINE JUNCTION | |
\ : | PFLIBTIEI:EI MAIN WIND GENERATOR UNIT
MONITOR | |
| FIBER TO SOUTH SUBSTATION | | PANEL CONTROLLER/PLC NOTES
| ROUTED ALONG NEW | | "
| DY HEAD DISTRIBUTION | | ) / F{ 1. WIND TURBINE AND POWER MONITOR WORKSTATIONS SHALL BE
| | i | , | PROVIDED WITH HARDWARE AND SOFTWARE COMMUNICATION TO
' : . T T T T | | | THE WIND FARM. WORKSTATIONS ARE LOCATED AT THE ENERGY
I | | - [~ | | MANAGEMENT CONTROL SYSTEM CENTER.
L - - _ _ _ I L _ 1
— A
KEYBOARD| | | i M I;Z' 2. THE ELECTRICAL CONTRACTOR SHALL COORDINATE WITH PANTEX
= TO SOUTH SUBSTATION ] 52 COMMUNICATION STAFF FOR COMMUNICATION WIRING AND
] TERMINATION REQUIREMENTS AT THE EXISTING COMMUNICATION
= | NEW FIBER, USE POWER GUIDE ADSS TT- EQUIPMENT IN BLDG 12035.
— ]HHH[ | SELF—SUPPORTING FIBER OPTIC CABLE,
20 FIBERS, SINGLE MODE OR 3. ACTUAL CONTROLS SCHEME AND EQUIPMENT DETAILS DEPENDENT
{00000}~ APPROVED EQUAL, UNDERGROUND AND UPON SELECTED WIND TURBINE PROVIDER.
T TRANSITION TO OVERHEAD WIND TURBINE GENERATOR WTG13
+ WIND FARM MONITORING SEE NOTE 3 4. THIS LAYOUT IS FOR 2.3—3.0 MW TURBINES. IF 1.5—2.1 MW
= WORKSTATION ' TURBINES ARE PROCURED OR IF EXPANDING TO A 15 MW
— SEE NOTE 1 ! SYSTEM, ADDITIONAL TURBINES WOULD BE ADDED TO THIS
‘ DIAGRAM.
SYSTEM CO NTF\)O I_ D | AG F\)AM " REVISION: __ 0 FOR DRAWING INDEX SEE DRAWING NO. REQUESTER: GD SEIFERT ~0
ORIGINAL SIGNED BY: 171255 RESP ENGR: KS MYERS %Idaho National Laboratory
KURT S. MYERS DESIGN: KS MYERS
DATE ORIGINAL SIGNED: DRAWN: KL SPARROW
1042010 PROJECT NO NA WIND FigTATEgROJECT
SEAL NUMBER:_12048 NO SCALE SPCL CODE NA
ORIGINAL STORED AT: FOR REVIEW/APPROVAL SIGNATURES SYSTEM CONTROL DIAGRAM
EROB DOCUMENT CONTROL SEE ECR NO. 584228 SIZE | CAGE CODE - El/r:DExT(Y:SEE NL(J:TBERORle DWG NO. REV
EFFECTIVE DATE: D | 01MF3 5400400 101081] / /12607
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| REV DESCRIPTION EFFECTIVE DATE:

| .
[ED L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1 L1
L]
L]
NEW OVERHEAD
NEW TRANSFORMER #3 BUS WORK
- S4.0-12.47KV NEW ANSI DEAD TANK VACUUM NEW 4/0 ACSR OVERHEAD LINE
NEW PAD MOUNT MECHANICAL CIRCUIT BREAKER TO PAD MOUNTED VFI SWITCH
METERING CABINET TYPE V OR APPROVED EQUAL /PH-8) NEAR NEW WIND TURBINES FOR
& HEéVngéQUEE‘D -1 CONTINUATION SEE SHEET C—2 MAINTAIN 6’—0" MINIMUM CLEARANCE
NEW PAD MOUNT OVER EXISTING POWER DISTRIBUTION LINE
NTERLOCK SWITCH NEW OVERHEAD SEE DETAIL ON
NEW STATIC LINE POLE BUS WORK SHEET E-12
[ ]
NEW GUY WIRE T— 5
[ A
: R \ N i _— — :
] P //:/ N N |1 ( \ \ \\ )
EXISTING REMOVABLE BARRED //:,/ “““““ R~ - S, S
SECTION OF WALL X S ’
[ ] L] | \\_ ] i I = - ‘
NEW CONCRETE CONTAINMENT PAD NEW 35KV HORIZONTAL MOUNT
NEW DUCT BANK W/1—2°C SEE NOTE 2 GANG OPERATED AIR BREAK
(COMM CABLES BETWEEN UNDERGROUND 2” COMM CONDUIT SWITCH (GOAB) SEE DETAIL ON \
TRANSFORMER #2 AND __— NEW DUCT BANK SHEET E—14 EXISTING POLE LINE
NEW 15KV SWITCHGEAR #2) MAINTAIN MINIMUM OVERHEAD
CLEARANCES ABOVE ROAD
T
TRANSFORMER 42 1 = & =
[]]
© C— = —10]
CAP 2 i
FUT 2 _ |
ZH-2 AN S < =9
- W2 NN Tl
£0 /,\*i ™ (T
 NEW 15KV N NEW DUCT BANK W/1-2"C i oo
BUS TIE SWITCHGEAR #2 N (COMM CABLES BETWEEN il ®
SICEE o TRANSFORMER #1 AND NEW ! 1
AUX \ e 15KV SWITCHGEAR #1) 4 o9
EN (PH-9 il
" SEE NOTE N1y i o EXISTING ROAD
] FUT 1 TRANSFORMER #1 e |
CAP 1 o - F— o [oF g c——=
[E— 0 b I |
N el — il m
NN\ || o = & & s —o
%“ ol [1[] [ gé
REWORK CONDUITS IN THESE %%\4 g —f—— -
AREAS TO INCORPORATE o ™ /
NEW 15KV SWITCHGEAR — = ] I T
SEE NOTE 3
\
k NEW 15KV SWITCHGEAR #1 NOTES
- 1. ALL OVERHEAD WORK AND UNDERGROUND DUCT
SEE NOTE 4\E-19/; =it BANKS SHALL BE DONE IN ACCORDANCE WITH PANTEX
J g DESIGN CRITERIA MANUAL (PDCM).
L aRssssess - - L /] CONTROL ROOM|| 2. CONTRACTOR SHALL DESIGN CONCRETE CONTAINMENT
PAD TO HOLD 200% OF TRANSFORMER OIL VOLUME
L AND SHALL HAVE A LIP NOT GREATER THAN 8” HIGH.
3. CONTRACTOR SHALL ADD CONCRETE PAD AS NEEDED
FOR NEW 15KV SWITCHGEAR.

4. SHEET E—19 NOT INCLUDED IN DRAWING PACKAGE.
WILL BE INCLUDED WHEN CONTRACT IS AWARDED.

" REVISION: 0 FOR DRAWING INDEX SEE DRAWING NO. REQUESTER: GD SEIFERT ~0
SOU TH SU B STA Tl ON | N STALLAT' ON P I_AN ORIGINAL SIGNED BY: 771255 RESP ENGR: KS MYERS \Eglbldoho National Loboratory
KURT S. MYERS DESION: KS MYERS
DATE ORIGINAL SIGNED: .
10—4—2010 EEQYENCT — KL SPARROIL”A PANTEX
SEAL NUMBER: 12048 10135 10 20 — CODE’ A WIND FARM PROJECT
ORIGINAL STORED AT: SCALE: 1/16" = 1'-0" FOR REVIEW/APPROVAL SIGNATURES SOUTH SUBSTATION INSTALLATION PLAN
EROB DOCUMENT CONTROL SEE ECR NO. 584228 SIZE | CAGE CODE = EI/I:DEXnggE NL(J:TBERORIC DWG NO. REV
EFFECTIVE DATE: D | 01MF 3 I's40fo4o010T081] / /1208
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REVISIONS
REV DESCRIPTION EFFECTIVE DATE:
NEW LOCATOR RIBBON W/TRACER NEW LOCATOR RIBBON W/TRACER
WIRE APPROXIMATELY 6" BELOW WIRE APPROXIMATELY 6” BELOW
GRADE GRADE
EXISTING GRADE 'F EXISTING GRADE
I I
2"C W/COMM CABLES 2"C W/COMM CABLES
BETWEEN NEW 15KV BETWEEN NEW 15KV
. SWITCHGEAR #1 AND 5 SWITCHGEAR #1 AND NEW LOCATOR RIBBON W/TRACER
3l INTERLOCK SWITCH J INTERLOCK SWITCH WIRE APPROXIMATELY 6” BELOW
2"C W/COMM CABLES GRADE
2"C W/COMM CABLES 2°C W/COMM CABLES BETWEEN NEW 15KV EXISTING GRADE
BETWEEN NEW 15KV BETWEEN NEW 15KV SWITCHGEAR #1 AND
Y SWITCHGEAR #1 AND NEW Y SWITCHGEAR #1 AND NEW INTERLOCK SWITCH
2 15KV SWITCHGEAR #2 21 15KV SWITCHGEAR #2 : —
© ©O
I \ I
o /Q,O 2"C W/COMM CABLES -y /Q,O JT\
BETWEEN NEW 15KV SEE NOTES 1 AND 2
SWITCHGEAR #1 AND / .
5°C W/3-500 MCM 15KV / 22" _ TRANSFORMER #1 5°C W/3-500 MCM 15KV 2’ _o” < 2°C W/COMM CABLES
& 1#1/0 GROUND (PWR & 1#,/0 GROUND (PWR — pit E\EV%EHEQE EREviv# 215:&/0
BETWEEN NEW 15KV SEE NOTES 1 AND 2 BETWEEN NEW 15KV
SWITCHGEAR #1 & SWITCHGEAR #1 & INTERLOCK SWITCH
INTERLOCK SWITCH) SECTION AN\ INTERLOCK SWITCH) SECTION m Y
! 5 SEE NOTES 1 AND 2
\E-6/ E—6 N
~
N
w /90 T~ g W/3-500 MCM 15KV
! & 1#1/0 GROUND (PWR
" / BETWEEN NEW 15KV
5"C W/3-500 MCM 15KV 9 _o” SWITCHGEAR # &
NEW LOCATOR RIBBON \ﬁ//TRACER & 1#1/0 GROUND (PWR = INTERLOCK SWITCH)
WIRE APPROXIMATELY 6" BELOW BETWEEN NEW 15KV
NEW LOCATOR RIBBON W/TRACER GRADE SWITCHGEAR #2 &
WIRE APPROXIMATELY 6" BELOW 2°C W/COMM CABLES INTERLOCK SWITCH)
GRADE BETWEEN NEW 15KV EXISTING GRADE SECT' ON m
EXISTING GRADE SMTCHGEAR #1 AND £
'/’ INTERLOCK SWITCH F—6
3 1 ] 1
Lo
5 SWITCHGEAR #1 AND NEW s 2°C W/COMM CABLES
, 15KV SWITCHGEAR #2 , BETWEEN NEW 15KV
: : St
2"C W/COMM CABLES
/ BETWEEN NEW 15KV .
! SWITCHGEAR #2 AND Y 2"C W/COMM CABLES
2 S INTERLOCK SWITCH 1 BETWEEN NEW 15KV
© x SWITCHGEAR #2 AND
N /9(0 ) - Q,(& TRANSFORMER #2
| N 2"C W/COMM CABLES y -
/ BETWEEN NEW 15KV ~ /C}O 4 5"C W/3-500 MCM 15KV
5"C W/3-500 MCM 15KV 2'-2" SWITCHGEAR #2 AND ! & 14#1/0 GROUND (PWR
& 1#1,/0 GROUND (PWR TRANSFORMER #2 5°C W/3-500 MCM 15KV = BETWEEN NEW 15KV
BETWEEN NEW 15KV SEE NOTES 1 AND 2 % 14 /0 GROUND (PUR 2’-7 1/2 SWITCHGEAR #1 &
SWITCHGEAR #2 & INTERLOCK SWITCH)
BETWEEN NEW 15KV
INTERLOCK SWITCH) SECTION /o SWITCHGEAR #2 & SEE NOTES 1 AND 2 NOTES
F—6 INTERLOCK SWITCH)
SECTION /o 1. REINFORCED CONCRETE DUCT BANK SHALL BE
DESIGNED BY THE CONTRACTOR AND SUBMITTED FOR
E—6 APPROVAL.

2. INSTALL GREENLEE TRUE TAPE IN ALL CONDUITS.

REVISION: __ O FOR DRAWING INDEX SEE DRAWING NO.  JREQUESTER: GD SEIFERT ~
ORIGINAL SIGNED BY: 771255 RESP ENGR: KS MYERS \Eﬂbldaho National Laboratory
KURT S. MYERS DESIGN:  KS MYERS

DATE ORIGINAL SIGNED: ‘

10-4-2010 EESJWI;\ICT NO " SPARROI\\II,IA PANTEX
SEAL NUMBER: 120458 m——— [ NA WIND FARM PROJECT
ORIGINAL STORED AT: SCALE: 1/2" = 10" FOR REVIEW/APPROVAL SIGNATURES DUCT BANK SECTIONS
EROB DOCUMENT CONTROL SEE ECR NO. 584228 SIZE | CAGE CODE INDEX_CODE_NUMBER DWG NO. REV

AREA | TYPE | CL [ ORIG
EFFECTIVE DATE D 01MF 3 [ 54070400 107081] / /1269
DESIGN PHASE: AFC 10/4/2010 scae: 1/2" = 1'-0" SHEET E—7
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ATTACH TO GROUND RING USING A NON—REVERSIBLE
GROUNDING CONNECTOR.

!
#Ti

REVISIONS
| REV DESCRIPTION EFFECTIVE DATE:
—_— P INSTALL #4/0 BARE COPPER GROUND
| NEW TRANSFORMER #3 RING AS SHOWN, SEE NOTE 2
34.5—12.47KV
INSTALL 5/8” X 10'—0" COPPER CLAD
NEW PAD MOUNT GROUND ROD, 5 PLACES, SEE NOTE 1
METERING CABINET
NEW ANSI DEAD TANK VACUUM NEW DEAD END -
MECHANICAL CIRCUIT BREAKER H STRUCTURE, REF
NEW GROUND ROD, NEW PAD MOUNT ==t #4/0 BARE COPPER GROUND
SEE NOTE 1 INTERLOCK SWITCH = ‘ STRUCTURE OR EQUIPMENT
Y ) 5 — T PIGTAIL, TYP, SEE NOTE 4
I 7 d & Y| @ @
A I: . /l g o | 5 = UNDERGROUND 2" COMM CONDUIT, REF
NEW STATIC LINE POLE "4 1Ty f E RN | ?
e __ __ _EXISTING REMO\@BLE BARRED RS -, P R e
v SECTION OF WAL N /7 I8 \_ NEW CONCRETE CONTAINMENT PAD * > * :
| [N —t 4| / [N Lo |
= 3 ) 3 3 : =N
R I Y0 / -1 IS A ! ..
‘ - BOND NEW GROUND RING TO EXISTING
ﬁf'G/T%EA';EECﬁg?ERz)GROUND GROUND RING APPROXIMATELY AS
: SHOWN, 3 PLACES
b
o \
| |
L It 4 . L 4 | L
| f
\ s
N NEW DUCT BANK
| | - —
| - 3 R -
I
- o * . L i o Q%Qﬂééi E&} *{35 ‘§T] e 4»~6IGE$J ‘/Tii\]iigF} )
TGD I ~ 20
| T
‘ TRA‘NSFORMER #/ i ‘
|
R S \ e [7od NOTES
/ ' _
| | oo tﬂ | 2 ol B B D/jI ; 1 1. INSTALL GROUND RODS AT EACH CORNER OF CONCRETE
! . | | 9 CONTAINMENT PAD AND AT BASE OF STATIC LINE POLE. TOP
- i N 00O - I - - —@ ”»
% N ] g | % T 27 3 8 OF GROUND ROD SHALL BE A MINIMUM OF 6” BELOW GRADE.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

TO NEW OR EXISTING GROUND RING AT OPPOSITE CORNERS

I I 44 /0 BARE COPPER PIGTAIL APPROXIMATELY AS SHOWN.
SEE NOTE 4
NEW 15KV | | 4. BOND PIGTAIL TO GROUND RING AND COIL ENOUGH EXCESS TO
SWITCHGEAR #2 g = MAKE GROUNDING CONNECTION TO STEEL STRUTURES OR
| . o - . I 4 o « 4 o . - A . EQUIPMENT APPROXIMATELY AS SHOWN.
| ( # ‘ E
|

N 2. GROUNDING RING SHALL BE BURIED APPROXIMATELY 2'—6”
DN BELOW FINISHED GRADE AND APPROXIMATELY 3'—0” AWAY
3 FROM EDGE OF CONCRETE STRUCTURES APPROXIMATELY AS
B 6 ahll . ° 4 SHOWN.
- ' I *- *+ *
/N | %ﬁ 3. BOND PIGTAIL TO REBAR IN CONCRETE CONTAINMENT PAD AND

TRANSFORMER #

_6‘\.—

ASPHALT | - |

@Eiﬁ rogot ] e e @

4. d R §ﬂ ‘ ﬂ@ o o
A P T A=

5 &

S S S ik
= | \ ‘
g e *- . 1 | ) ]

NEW 15KV SWITCHGEAR #1 |

?‘
—_———————————— . —

) e

#4/0 BARE COPPER PIGTAIL

SEE NOTE 4
" REVISION: __ 0 FOR DRAWING INDEX SEE DRAWING NO.  JReQUESTER: GD SEIFERT ~0
ORIGINAL SIGNED BY: 771255 RESP ENGR: KS MYERS %Idoho National Laboratory
KURT S. MYERS DESIGN:  KS MYERS
DATE ORIGINAL SIGNED: .
10—4—2010 - | | DRAWN: KL SPARROW PANTEX
ey W 20 |pRoset No NA WIND FARM PROJECT
SEAL NUMBER: _12048 e [0 NA
ORIGINAL STORED AT: SCALE: 3/32° = 10" S——
/APPROVAL SIGNATURES SOUTH SUBSTATION GROUNDING PLAN

EROB DOCUMENT CONTROL SEE ECR NO.  O84228 SIZE | CAGE CODE AREI/I:DEX nggE NL(J)TBERORIG DWG NO. REV
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GROUNDING ROD, 4 PLACES

. COMPRESSION CONNECTION &
R \\\/ 3/4” X 10'—0" COPPER CLAD
SEE NOTES 1 AND 2 4

GROUNDING CONNECTION TO
FOUNDATION REINFORCEMENT
STEEL, 4 PLACES, SEE NOTE 4

A /Eé\
WIND TOWER FOUNDATION \( D4 GROUND LOOP, 250 MCM BARE

S - STRANDED COPPER, 3'—0”
SEE NOTES 3 AND 5 ———  “=qly—~ BELOW GRADE, TYP
b A MINIMUM OF 10°—0” OUTSIDE
|
!
!

SEE NOTE 6 | OF TOWER FOUNDATION
\/ SEE NOTE 15
GROUND RING, 250 MCM BARE b ey

STRANDED COPPER, 3'-0” \ !
BELOW GRADE, TYP _
A MINIMUM OF 3'—0" OUTSIDE ' 1 > noarion T AND
OF XFMR FOUNDATION /— -

COMPRESSION CONNECTION & SEE NOTE 6

3/4” X 10'—0" COPPER CLAD

GROUNDING ROD, 4 PLACES PAD MOUNT JUNCTION
(EACH CORNER) PEDESTAL ENCLOSURE

AND FOUNDATION

TYPICAL WIND TOWER FOUNDTION GROUNDING

PLAN

SCALE: 1/8"=1'-0"

NEW LOCATOR RIBBON W/TRACER

WIRE APPROXIMATELY 6” BELOW
GRADE

2"C W/COMM CABLES,

> PLACES EXISTING GRADE

/ WIND TOWER

é SEE NOTE 12

SEE NOTE 11

TO NEXT PAD MOUNT
JUNCTION PEDESTAL
ENCLOSURE AND WIND TOWER

PROTECTIVE BOLLARDS
7 PLACES

2" CONDUIT,
SEE NOTE 9

SEE NOTE 7

STEP—DOWN XFMR
FOUNDATION, SEE
NOTE 10

SEE DETAIL 1

PEDESTAL

E-10

TO NEXT PAD MOUNT
JUNCTION PEDESTAL
ENCLOSURE AND WIND TOWER

PAD MOUNT JUNCTION

ENCLOSURE

SEE DETAIL /2 \

E-10

TYPICAL WIND TOWER FOUNDTION CONDUIT LOCATION

PLAN

SCALE: 1/8"=1"-0"

NEW LOCATOR RIBBON W/TRACER

WIRE APPROXIMATELY 6" BELOW
GRADE

EXISTING GRADE

2!_0”
2!_0”

250 MCM BARE CU GROUND
/7 2 PLACES, SEE NOTE 5

L

250 MCM BARE CU GROUND
2 PLACES, SEE NOTE 5

T—
T—

2,—6”
2,—6”

| _— 5"Cc SPARE W/1#4/0
- BARE CU GROUND

! "~ CONCRETE !

500
CXCXCY

5”C SPARE W/1#4 /0
G. : / BARE CU GROUND
—_ : CONCRETE

P <L

SEE NOTE 16

5"C W/4—750MCM (3 PHASE/

CONDUCTORS & 1 NEUT) & CONDUCTORS & 1 NEUT) &
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NOTES

1.

10.

1.

12.

13.

14.
15.

16.

FOUR GROUNDING PIGTAILS ARE TO BE ROUTED THROUGH FOUNDATION
RING.

THE CONTRACTOR SHALL EXTEND THE PIGTAILS AND CONNECT THEM TO
THE TOWER INTERIOR IN FOUR PLACES.

EXTEND THE TWO GROUND CONDUCTORS WHICH WERE STUBBED UP OUT
OF THE BASE RING BY THE CIVIL CONTRACTOR AND BOND THEM TO
THE GROUND LOOP.

EXTEND THE FOUR GROUND CONDUCTORS THROUGH THE FOUNDATION
AND BOND THEM TO THE GROUND LOOP.

THE TWO GROUNDING CONDUCTORS SHALL BE ROUTED UP AND
CONNECTED TO THE TRANSFORMER GROUND BUS AND SECTIONALIZER.

GROUND THE PIGTAIL TO THE CASE OF TRANSFORMER AND PAD MOUNT
JUNCTION PEDESTAL.

THE INSTALLATION OF THE POWER AND THE CONTROL CONDUIT AND
GROUND CONDUCTORS MUST BE COORDINATED WITH THE FOUNDATION
DESIGN AND INSTALLATION.

THE 5” CONDUITS SHALL BE EXTENDED AND TURNED UP FOR THE 35KV
CABLES TO THE STEP—DOWN TRANSFORMER. THE LOCATION OF THE
CONDUITS MUST BE COORDINATED WITH THE TRANSFORMER OPENING.

THE TWO 2" CONDUITS SHALL BE ROUTED NEAR 5" POWER CABLES

AND CONDUITS SHOWN IN SECTION "F” THIS SHEET AND SECTION *C”
ON SHEET C—4 EXTENDED AS REQUIRED.

THE STEP—DOWN TRANSFORMER SHALL BE LOCATED DUE SOUTHWEST
OF THE WIND TOWER. THE ACTUAL LOCATION OF THE TRANSFORMER
SHALL BE DETERMINED IN THE FIELD SUCH AS TO AVOID THE CRANE
PAD. PROVIDE ADEQUATE MAINTENANCE ACCESS AND SUCH THAT THE
35KV CABLES ARE OF THE SAME LENGTH. THE ACTUAL SIZE OF THE
TRANSFORMER PAD AND THE LOCATION OF THE CABLE OPENING SHALL
BE COORDINATED WITH THE TRANSFORMER REQUIREMENTS. A
TRANSFORMER VAULT OR RISER MAYBE USED IN LIEU OF A PAD.

THE 35KV POWER CABLES AND ASSOCIATED CONDUITS FROM THE
STEP—DOWN TRANSFORMER SHALL BE EXTENDED AS REQUIRED TO THE
GENERATOR GROUND CONTROLLER LOCATED NEAR THE BOTTOM OF THE
TOWER. THE 2" CONDUITS AND COMMUNICATION CABLE SHALL BE
EXTENDED TO THE GROUND CONTROLLER AS REQUIRED.

THE CONTRACTOR SHALL INSTALL THE OWNER FURNISHED 35KV AND
CONTROL CABLING FROM THE TOP OF THE TOWER, (NACELLE), DOWN
THE GROUND CONTROLLER. THE CABLES WILL BE COILED AT THE TOP
OF THE TOWER BY THE MECHANICAL ERECTOR.

CONCENTRIC NEUTRAL TRANSPOSITION CONNECTIONS SHALL MEET
REQUIREMENTS OF NESC RULE 93E6, INCLUDING:

A. TRANSPOSITION CONNECTIONS AND BONDING JUMPERS SHALL BE
INSULATED FOR NOMINAL 35KV SERVICE.

B. BONDING JUMPERS SHALL BE SIZED FOR FULL NEUTRAL
CONDUCTOR CAPACITY: FOR ALL SIZES, USE 35KV #6 COPPER.

C. IN CASES OF MULTIPLE CABLES PER PHASE, CROSS BOND EACH
CABLE SEPARATELY, MAINTAINING ISOLATION OF PHASE
CONDUCTORS AT THE CROSS BOND AS SHOWN.

D. CROSS BONDING SHALL BE DONE AT LEAST EVERY 750.0.
INSTALL GREENLEE TRUE TAPE IN ALL NEW CONDUITS.

CONTRACTOR SHALL ADJUST GROUND GRID DESIGN BASED ON SOIL
CONDITIONS AND MANUFACTURER’S GUIDELINES. A MEASURED
RESISTANCE TO NEUTRAL EARTH OF 2 OHMS OR LESS IS PREFERRED,
IF MORE THAN 2 OHMS THEN CONSULT WITH PANTEX ENGINEERING AND
WIND TURBINE MANUFACTURER FOR ADDITIONAL GUIDANCE.

REINFORCED CONCRETE DUCT BANK SHALL BE DESIGNED BY THE
CONTRACTOR AND SUBMITTED FOR APPROVAL.
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3#1/0 AWG DIRECT BURIED CABLES, 7.5"
SPACING, BURIED 36" BELOW GRADE IN RHO
170 NATIVE SOIL. APPROXIMATELY 1050° FROM

LEVEL, 1/3 CU CONCENTRIC

1 ELTA SURGE ARRESTOR,

TO 35KV POWER POLE W/ WIND TURBINE WTG11 TO WIND TURBINE WTG12,
35KV GANG OPERATED AIR BREAK SWITCH PAD MOUNT SEE NOTE 2 PAD MOUNT
CONTINUED FROM SHT E—1 JUNCTION SWITCH JUNCTION SWITCH
WITH ENCI__OSURES  WITH ENCLOSURES
1.95 MILES OF OVERHEAD LINE 0
C FROM SOUTH SUBSTATION LIGHTNING
l l ¢ ARRESTOR
EE— L N B —
LIGHTING . & (O NEW_35KV DEAD END ' N
ARy~ POWER POLE 60A 60A
. ®
MCOV N | TRANSFORMER T11 | | TRANSFORMER T12
| | (OIL FILLED) | | (OIL FILLED)
= ,—— 3#500MCM UNDERGROUND, P-4 34.5KV—690V PP 34.5KV—690V
d EPR OR XLPE (MV—105, Yl 1.75—2.25MVA Yl 1.75—2.25MVA
SHIELDED, 133% INSULATION = £=3.75% = £=3.75%
| | |
| | |

D
800 SERIES, LAB03 OR
A

PPROVED EQUAL
L———-—f—J NOTES

-

__— NEUTRAL), 35KV AL TYPICAL,
! APPROXIMATELY 100° FROM PAD
o MOUNT SWITCH TO RISER POLE
PAD MOUNT VFI \ \
SWITCH
35KV, 12KAIC, -
6ggﬁ’|P1PEE%K\\;w$|LL' ‘ ‘ ‘ ‘ 1. #4/0 AWG AL CABLE PARAMETERS ARE:
SROUND. FAULT > > POSITIVE SEQUENCE:
| | | | R=0.105 OHMS/1000 FT
PROTECTION
B | | | | XI=0.041 OHMS/1000 FT
(KYLE—-COOPER C T ZERO SEQUENCE:
OR APPROVED EQUAL) ‘ G ‘ ‘ G ‘ R 1568 OUMS/1000 FT
_ X|=0.1044 OHMS/1000 FT
WIND WIND
3#4/0 AWG DIRECT BURIED j TURBINE TURBINE XC= 0.0346 MOHMS—1000 FT
CABLES, 7.5” SPACING, BURIED WTG11 WTG12
36" BELOW GRADE IN RHO 170 1500—2100KW 1500—2100KW [gNRGf:S/ OT (;*V‘gi\ L/?:Lu L%ELEHSQESI»MgggEﬁgggNBA%AEBDLE
NATIVE SOIL. INCLUDE A 1/0
GROUND CABLE IN ENTIRE UPON TYPICAL VALUES SHOWN ABOVE
LENGTH OF SYSTEM. 3#1/0 AWG DIRECT BURIED CABLES, 7.5” 3#1/0 AWG DIRECT BURIED CABLES, 7.5" 3#1/0 AWG DIRECT BURIED CABLES, 7.5” 3#1/0 AWG DIRECT BURIED CABLES, 7.5”
APPROXIMATELY 4500° FROM SPACING, BURIED 36” BELOW GRADE IN RHO SPACING, BURIED 36” BELOW GRADE IN RHO SPACING, BURIED 36” BELOW GRADE IN RHO SPACING, BURIED 36" BELOW GRADE IN RHO 2. #1/0 AWG AL CABLE PARAMETERS ARE:
PAD MOUNTED SWITCH TO WIND 170 NATIVE SOIL. APPROXIMATELY 1050’ FROM | 170 NATIVE SOIL. APPROXIMATELY 1050’ FROM | 170 NATIVE SOIL. APPROXIMATELY 1050° FROM | 170 NATIVE SOIL. APPROXIMATELY 1050’ FROM POSITIVE SEQUENCE:
TURBINE, SEE NOTE 1 WIND TURBINE WTG16 TO WIND TURBINE WTG17, | WIND TURBINE WTG17 TO WIND TURBINE WTG18, | WIND TURBINE WTG18 TO WIND TURBINE WTG19, | WIND TURBINE WTG19 TO WIND TURBINE WTG20, R=0.21 OHMS/1000 FT
PAD MOUNT SEE NOTE 2 PAD MOUNT SEE NOTE 2 PAD MOUNT SEE NOTE 2 PAD MOUNT SEE NOTE 2 PAD MOUNT X|=0.045 OHMS/1000 FT
JUNCTION SWITCH JUNCTION SWITCH JUNCTION SWITCH JUNCTION SWITCH JUNCTION SWITCH ZERO SEQUENCE:
WITH ENCLOSURES WITH ENCLOSURES WITH ENCLOSURES WITH ENCLOSURES ~ WITH ENCLOSURES R=0.3339 OHMS/1000 FT
. -~ -~ -~ -~ ~ ~ ~ ~ X|=0.1145 OHMS/1000 FT
A4 T A4 U A4 T A4 U A\ 4 T A\ 4 U A\ 4 T A\ 4 )
® LIGHTNING XC= 0.0429 MOHMS—1000 FT
e ARRESTOR
0 0 o o B FOR #1/0 AWG AL CABLE RUNS, USE SHOWN CABLE
3#4/0 AWG DIRECT BURIED = LENGTHS TO CALCULATE THOSE IMPEDENCES BASED
CABLES, 7.5" SPACING, BURIED -1 -1 T T UPON TYPICAL VALUES SHOWN ABOVE
36” BELOW GRADE IN RHO 170 S0A Son Son Son 50A
NATIVE SOIL, INCLUDE A 1/0 ,
GROUND CABLE IN ENTIRE N ITRANSFORMER T16 | | ITRANSFORMER T17 | | ITRANSFORMER T18 | | I TRANSFORMER T19 | | TRANSFORMER T20 3. ;5%"'1332“'1 OAﬁMgﬁ?B%OP‘;FT{AMETERS ARE:
LENGTH OF SYSTEM, | | (OIL FILLED) | | (OIL FILLED) | | (OIL FILLED) | | (OIL FILLED) | | (OIL FILLED) =v.
APPROXIMATELY 700’ FROM PAD SO 34.5KV—690V R 34.5KV—690V === 34.5KV—690V === 34.5KV—690V === 34.5KV—690V X|=0.036 OHMS/1000 FT
MOUNTED SWITCH TO WIND Yl 1.75—2.25MVA Yl 1.75—2.25MVA Yl 1.75—2.25MVA Yl 1.75—2.25MVA Yl 1.75—2.25MVA
TURBINE, SEE NOTE 1 /=5.75% /=5.75% /=5.75% 7=5.75% 7=5.75% USE SHOWN CABLE LENGTHS TO CALCULATE THOSE
= °—l = °—l = '—l = '—l = °—l IMPEDENCES BASED UPON TYPICAL VALUES SHOWN
: ELTA SURGE ARRESTOR, : ELTA SURGE ARRESTOR, : ELTA SURGE ARRESTOR, : ELTA SURGE ARRESTOR, : ELTA SURGE ARRESTOR, ABOVE, 7=750MCM CONDUCTORS PARALLEL PER PHASE.

00 SERIES, LA8B03 OR 00 SERIES, LA8B03 OR 00 SERIES, LA803 OR 00 SERIES, LA803 OR 00 SERIES, LABO3 OR

PPROVED EQUAL 1 APPROVED EQUAL 1 APPROVED EQUAL 1 APPROVED EQUAL 1 APPROVED EQUAL 4 INSTALLATION CONTRACTOR SHALL PERFORM FINAL CABLE
= =] = = = SIZING AND GROUND GRID ADJUSTMENTS BASED ON SOIL
| | |
| | |

>0 O
>0 0O
>0 0
>0 0

e
>0 0O

SAMPLING RESULTS FOR THERMAL AND ELECTRICAL
8—750MCM PER PHASE, UNDERGROUND, 9

RESISTIVITY /CONDUCTIVITY.
ARRANGED IN NINE NON—ENCASED 5" PVC,
THHN/THWN 90°C INSULATION, APPROXIMATELY )

35" BETWEEN WIND TURBINE AND
TRANSFORMER INCLUDE 9-250 MCM BARE CU |
EQUIPMENT GROUNDING CONDUCTORS PER WTG ‘ @

5. THIS LAYOUT IS FOR 1.5-2.1 MW TURBINES.

CONNECTION TO TRANSFORMER (1 PER

CONDUIT), TYPICAL 8 PLACES AND 2#9-250
MCM BARE CU GROUND CONDUCTORS

EMBEDDED IN CONCRETE DUCT (SEE SHEET WIND WIND WIND WIND WIND
TURBINE TURBINE TURBINE TURBINE TURBINE
E-9), SEE NOTE 3 DS o nols o1 620 ALTERNATE CONFIGURATION
1500—-2100KW 1500—2100KW 1500—-2100KW 1500—-2100KW 1500—-2100KW
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