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1. 230KV TRANSMISSIO N LINESINGLE CIRCUIT S TRUCTURE 1 (GL CKT STR1) - KIEWIT 2023
REFERENCE(S)

REPRESENTATIVE TRANSMISSION POLE, STRUCTURE 1
TITLE

WILLOW ROCK ENERGY STORAGE CENTER
SUPPLEMENTAL AFC

PROJECT

GEM A-CAES LLC
CLIENT
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IESCAIPTIIJl LOAD CASE I CASE 2 CASE 3 CASE 4 CASE 5 CASE G CASE 7 CASE 8 CASE~ CASE 10 CASE II CASE 12 CASE 13 CASE 14 CASE 15 CASE 16 

Tl 
Cl'GV YC 

LI 
13 
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LOCATION OF WELO ~ 

21 BEAD ON BASEPL::~ --- _ 4 ·-
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~ORIENTATION 
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$- ~ 
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I ~, 
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~~ i ~~~~\~~ 
~~ I ~%°"~~ 
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I~ GROUND ROOS 

CASE 17 CASE 18 MECHANICAL LOADING CRITERIA 

I - NESC RULE 2506 - LIGHT LOAOING <INTACTI: 9 PSF WINO. 0" ICE. 30 OEG F. INITIAL 
LOAD FACTOR, TRANSVERSE•2.5. LDNGITUDINAL•l.65. VERTICAL•l.5 

2 - NESC RULE 2506 - LIGHT LOADING <UPLIFT>. 9 PSF WINO. 0" ICE. 30 OEG F. INITIAL 
LOAD FACTOR: TRANSVERSE:2.5, LONGITUDINAL:t.65, VERTICAL:] 

3 - NESC RULE 2506 - LIGHT LOADING COEAOENOh q PSF WINO. 0" ICE. 30 DEG F. INITIAL 
LOAD FACTOR: TRANSVERSE•2.5. LONGITUDINAL•l.65. VERTICAL•l.5 

4 - NESC RULE 250C - EXTREME WINO <INT AC Th 18.5 PSF WINO. 0" ICE, 60 DEG F. INITIAL 
LOAD FACTOR: 1.0 

5 - NESC RULE 250C - EXTREME WINO <OEAOENOh 18.5 PSF WINO. 0" ICE. 60 DEG F. INITIAL 
LOAD FACTOR: 1.0 

6 - NESC RULE 261A - EXTREME WINO <WITHOUT CONDUCTDRSh IB.5 PSF WIND. 0" ICE. 60 DEG F 
LOAD FACTOR: 1.0 

7 - ASCE 74/RUS 172◄E-200 RESIOUAL STATIC LOAD <RSL>, 0 PSF WINO. 0" ICE. 60 DEG F. INJTIAL 
LOAD FACTOR: TRANSVERSE=2.5, LONGITUOINAL=l.65. VERTICAL=l.5 

8 - ASCE 7-10 EXTREME WINO, 31 PSF WINO. 0" ICE, 60 DEG F. INITIAL 
LOAD FACTOR: 1.0 

9 - G0-'15 LIGHT LOADING <INTACT>, 8 PSF WINO. 0" ICE. 25 DEG F. INITIAL 
SAFETY FACTOR, 1.5 

10 -C0-'15 LIGHT LOOOING <OEOOENOI, 8 PSF WINO. 0" ICE. 25 DEG F. INITIOL 
SAFETY FACTOR: 1.5 

II - EVERYDAY /PRE-CAMBER, 0 PSF WINO. 0" ICE. 60 DEG F. INITIAL 
LOAD FACTOR: 1.0 

12 -SOG&E CASE I G0-95 LIGHT LOADING HNTOCTh 9 PSF WINO. 0" ICE, 25 DEG F, INITIAL 
SAFETY FACTOR: 1.5 

13 -SOG&E CASE IA FTZ VERY HIGH, 20 PSF WINO. 0" ICE, 60 DEG F. FINOL 
SAFETY FACTOR: 1.5 

I◄ -SOG&E CASE 2A TERMINAL OEAOENO, 9 PSF WINO. 0" ICE, 25 DEG F. INITIAL 
SAFETY FACTOR: 1.5 

15 -SOG&E CASE 2B BROKEN PHASE: 9 PSF WINO, 0" ICE, 25 DEG F, FINAL 
SAFETY FACTOR: 1.25 

16 -SOG&E CASE 3 CAMBER, 0 PSF WINO. 0" ICE, 60 DEG F. FINAL 
SAFETY FACTOR: 1.0 

17 ·SOG&E CASE 5 STRINGING WIRE, 13 PSF WINO. 0" ICE. 25 DEG F. INITIAL 
SAFETY FACTOR: 1.25 
CONDUCTORS STRUNG AT 30 DEGREES HORIZONTAL 
VERTICAL LOAD OF 1500 LBS 

18 ·SOG&E ARM DESIGN, 9 PSF WINO. 0" ICE, 25 DEG F, INITIAL 
SAFETY FACTOR: 1.25 
CONDUCTORS STRUNG AT 30 DEGREES HORIZONTAL 
VERTICOL LOAD OF 1500 LBS 
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INSULATOR ASSEMBLY 
POL YHER V-S TRING INSULATOR 

230kV STEEL STRUCTURE 
<NOT TO SCALEI 

BILL OF MATERIALS 
ITEM HEM OE SCRIPT ION MANUFACTURER CATALOG NO. PROVIDED BY HIN 

UNITS 
NO QTY 
I ANCHOR SHACKLE 30K - - - 6 EA 
2 LINK CHAIN 1/2", 2-1/◄" 301< - 6 EA 

3 
INSULATOR. POLYMER. Y-CLEVIS 8ALL WITH CORONA - - 6 EA RING. 30K 

4 Y-CLEVIS, SOCKET, 30K - - 6 EA 
5 PLATE. V-STRING YOKE. 401< - - 3 EA 
6 EYE Y-CLEVJS 30K - - 6 EA 
7 CLAMP. SUSPENSION. AL. ALLOY - - 6 EA 
B ARMOR Rnn.::: AL MINUM - - 6 EA 
q BRACKET. TRUNNION - - I EA 

-

•,~ OPGW TRUNNION CLA':ssEMBLY - - I EA 
- - I EA 

12 COPPERWELD - - 20 FT 
13 - - 2 EA 
14 COPPERWELD 5/8" X 8" - - 2 EA 
15 • '2 CU TO 2 HOLE NEHA - - I EA 

- OL TERNATE MATERIALS HAY BE SUBMITTED FOR REVIEW ANO APPROVAL 
- QUANTITIES ARE FOR INFORMATION ONLY 

~ PD..tCAP~ ~ 
II BCHJING WIRE BETWEEN 

j 'II l TRUNNION CLAMP ANO POLE 

ij 
BOLT 

DESIGN NOTES 
I. ALL LOADS ARE UL TIHATE LOAOS ANO INCLUDE OVERLOAD 

FACTORS ANO WEIGHT OF INSULATORS. ANO HARDWARE. 

2. UNITS OF ENTRIES ON THE STRUCTURE LOADING TABLE ARE 

/' ----">' 
AS FOLLOWS; TRANSVERSE <Tl, VERTICAL IV>, ANO LONGITUDINAL 
IL> LOADS - KIPS, WINO PRESSlff IWI - LBS PER SO FT. 

------'---
3, THE TRONSVERSE LOADS tTI JNCLUOE WINO REACTIONS ON T~ 

WIRES ANO THE TRANSVERSE LOAD DUE TO THE LINE ANGLE. 

•• ALL STEEL POLES SHALL BE GALVANIZED STEEL. 
OPGW SUSPENSION CLAMP ASSEMBLY 

230kV STEEL POLE 5. THE POLE SHALL BE PRECAMBEREO IF DEFLECTION EXCEEDS 

INOT TO SCALEI 
1.5Z OF THE STRUCTURE HEIGHT ABOVE GROUND Ufll)ER LOAD 
CASE II & 16. 

6. POLE COP FOR TRUNNION CLAMP PER SOG&E OWG 17160. 

7. CLIMBING ANO WORKING STEPS PER SOG&E OWG 17105. 

8. POLE GROUNDING PER SOG&E OWG 17135. 

9. LOAD CASE 15 BREAKS TWO WIRES, 
IIIOPGW 
Ill TOP 230kV TRANSMISSION PHASE A 

10. LOAD FOR CASE 15 SHALL BE APPLIED AT TIP OF 
CROSSARM. 

LI. THIS DRAWING SHOWS DESIGN LOADING. OIMENSIONS At-lJ 
CONFIGURATIONS FOR It-FORMATION. REFERENCE FABRICATOR'S 
CALCULATIONS. ANO DRAWINGS FOR FINAL STRUCTURE DESIGN 
ANO DETAILS. 

230KV TRANSMISSION LINE 
SINGLE CIRCUIT STRUCTURE 1 

DRAWING NUMBER 

-Kiewit SGLCKTSTRI 
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1. 230KV TRANSMISSIO N LINESINGLE CIRCUIT S TRUCTURE 2 (GL CKT STR2) - KIEWIT 2023
REFERENCE(S)

WILLOW ROCK ENERGY STORAGE CENTER
SUPPLEMENTAL AFC

PROJECT

REPRESENTATIVE TRANSMISSION POLE, STRUCTURE 2
TITLE

GEM A-CAES LLC
CLIENT
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LOAIIIII'.; TAlll.E <KIPSI 

IESCAIPTIIJl LOAD CASE I CASE 2 CASE 3 CASE• CASE 5 CASE G CASE 7 CASE 8 CASE~ CASE 10 CASE 11 CASE 12 CASE 13 CASE I◄ CASE 15 CASE 16 CASE 17 CASE 18 MECHANICAL LOADING CRITERIA 
Tl 

Cl'GV YC 

LI 

WIii) IJl SIROCTUIE <PSfl WIii) 

LOCATION OF WELO 
BEAD ON BASEPLATE 

CROSSARM 

INSULATOR ASSEMBLY 

~ORIENTATION 

$-

I • NESC RULE 2506 • LIGHT LOADING <JNTACTI: 9 PSF WIND. 0" ICE. 30 DEG F. INITIAL 
LOAO FACTOR, TRANSVERSE•2.5. LONGITUDINAL•l.65. VERTICAL•l.5 

2 • NESC RULE 2506 • LIGHT LOADING <UPLIFT>. 9 PSF WINO. 0" ICE. 30 DEG F. INITIAL 
LOAD FACTOR: TRANSVERSE:2.5, LONGITUDINAL:t.65, VERTICAL:] 

3 • NESC RULE 2506 • LIGHT LOADING COEAOENOh 9 PSF WINO. 0" ICE. 30 DEG F. INITIAL 
LOAD FACTOR: TRANSVERSE•2.5. LONGITUDINAL•l.65. VERTICAL•l.5 

4 • NESC RULE 250C • EXTREME WINO <INT AC Th 18.5 PSF WINO. 0" ICE, 60 DEG F. INITIAL 
LOAD FACTOR: 1.0 

5 • NESC RULE 250C - EXTREME WINO <DEAOENOh 18.5 PSF WINO. 0" ICE. 60 DEG F. INITIAL 
LOAD FACTOR: 1.0 

6 • NESC RULE 261A - EXTREME WINO <WITHOUT CCJNOUCTORSh 18.5 PSF WINO. 0" ICE. 60 OEG F 
LOAD FACTOR: 1.0 

7 • ASCE 74/RUS 1724E·200 RESIOUAL STATIC LOAD <ASL>, 0 PSF WINO. 0" ICE. 60 DEG F. INITJAL 
LOAD FACTOR: TRANSVERSE=2.5, LONGITUOINAL=l.65. VERTICAL=l.5 

8 • ASCE 7-10 EXTREME WINO, 31 PSF WINO. 0" ICE, 60 DEG F. INITIIIL 
LOAD FACTOR: 1.0 

9 • G0-95 LIGHT LOADING <INTACT>, 8 PSF WINO. 0" ICE. 25 DEG F. INITIAL 
SAFETY FACTOR: 1.5 

10 -C0-95 LIGHT LOADING <DEAOENO>, 8 PSF WINO. 0" ICE. 25 DEG F. INITIAL 
SAFETY FACTOR: 1.5 

II - EVERV[)AY /PRE-CAMBER, 0 PSF WINO. 0" ICE. 60 DEG F. INITIAL 
LOAD FACTOR: 1.0 

12 ·SOG&E CASE I G0-95 LIGHT LOADING <INTACTh 9 PSF WINO. 0" ICE, 2'5 DEG F, INITIAL 
SAFETY FACTOR: 1.5 

13 ·SOG&E CASE IA FTZ VERY HIGH, 20 PSF WINO, 0' ICE, 60 DEG F, FINAL 
SAFETY FACTOR: 1,5 

14 ·SOG&E CASE 2A TERMINAL OEAOENO, 9 PSF WINO, 0" ICE, 25 DEG F, INITIAL 
SAFETY FACTOR: 1.5 

15 ·SOG&E CASE 2B BROKEN PHASE: 9 PSF WINO, 0' ICE, 25 DEG F, FINAL 
SAFETY FACTOR: 1,25 

16 ·SOG&E CASE 3 CAMBER, 0 PSF WINO, 0' ICE, 60 DEG F, FINAL 
SAFETY FACTOR: 1.0 

17 ·SOG&E CASE 5 STRINGll'IG WIREd3 PSF WIND, 0' ICE, 25 DEG F, INITIAL 
SAFETY FACTORs 1.25 
CONDUCTORS STRUNG AT 30 DEGREES HORIZONTAL 
VERTICAL LOIi□ OF 1500 LBS 

18 ·SOG&E ARM DESIGN, q PSF WINO, 0" ICE, 25 DEG F, INITIAL 
SAFETY FACTOR: 1.25 
CONDUCTORS STRUNG AT 30 DEGREES HORIZONTAL 
VERTICAL LOIi□ OF 1500 LBS 

INSULATOR ASSEMBLY 
POL VMER V • S TAING INSULATOR 

230kV STEEL STRUCTURE 
!NOT TO SCALE> 

BILL OF MATERIALS 
ITEM OE SCRIPT ION CATALOG NO, MANUFACTURER PROVIDED BY MIN 

UNITS QTY 
6 EA 

•• 301( 6 EA 
I CLASS 52·8/ll G EA 

·CLEVIS BALL WITH CORONA 
G EA 

6 EA 
401( 3 EA 

G EA 
G EA 
6 EA 
I EA 
I EA 
I EA 

20 FT 
2 EA 
2 EA 

TO 2 HOLE NEMA I EA 

• ALTERNATE MATERIALS MAY BE SUBMITTED FOR REVIEW ANO APPROVAL 
• QUANTITIES ARE FOR INFORMATION ONLY 

PD..[ CAP 

ij 

II BCHJING WIRE BETWEEN 
TRUNNION CLAMP ANO POLE 
80L T 

DESIGN NOTES 
1. ALL LOADS ARE ULTIMATE LOADS ANO INCLUDE OVERLOAD 

FACTORS ANO WEIGHT OF INSULATORS, ANO HARDWARE. 

2, UNITS OF ENTRIES ON THE STRUCTURE LOADING TABLE ARE 
AS FOLLOWS, TRANSVERSE IT>, VERTICAL IV>, ANO LONCITUOINAL 
ILi LOADS • KIPS: WINO PRESSlff IWI • LBS PER SO FT. 

3, THE TRANSVERSE LOIIOS tTI INCLUDE WINO REACTIONS ON T~ 
WIRES ANO THE TRANSVERSE LOAD CUE TO THE LINE ANGLE. 

4. ALL STEEL POLES SHALL BE GALVANIZED STEEL. 
OPGW SUSPENSION CLAMP ASSEMBLY 

230kV STEEL POLE 5. THE POLE SHALL BE PRECAMBEREO IF DEFLECTION EXCEEDS 
1.5Z OF THE STRUCTURE HEIGHT ABOVE GROUND Ufll)ER LOAD 
CASE II & 16. INOT TO SCALEI 

6. POLE CAP FOR TRUNNION CLAMP PER SDG&E OWG 17180. 

7. CLIMBING ANO WORKING STEPS PER SOG&E owe 17105. 

8. POLE GROUNDING PER SOG&E OWG 17135. 

9. LOIIO CASE 15 BREAKS TWO WIRES, 
lllOPGW 
Ill TOP 230kV TRANSMISSION PHASE A 

L0. LOAD FOR CASE 15 SHALL BE APPLIED AT TIP OF 
CROSSARM. 

LI. THIS DRAWING SHOWS DESIGN LOADING. OIMENSIONS At-lJ 
CONFIGURATIONS FOR It-FORMATION. REFERENCE FABRICATOR'S 
CALCULATIONS, ANO DRAWINGS FOR FINAL STRUCTURE DESIGN 
ANO DETAILS. 

230KV TRANSMISSION LINE 
SINGLE CIRCUIT STRUCTURE 2 

-Kiewit SGLCKTSTR2 
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1. 230KV TRANSMISSIO N LINESINGLE CIRCUIT S TRUCTURE 3 (GL CKT STR3) - KIEWIT 2023
REFERENCE(S)

WILLOW ROCK ENERGY STORAGE CENTER
SUPPLEMENTAL AFC

PROJECT
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20 GROUMJ ROOS 

BILL OF MATERIALS 
MECHANICAL LOADING CRITERIA 

ITEM HEM DESCRIPTION MANLFACIURER CATALOG NO. PROVIDED BY 
MIN 

UNITS NO QTY 
I- NESC RULE 2508 - LIGHT LOADING UNTACTh q PSF WINO, 0" ICE, 30 DEG F. INITIAL I NCHOR SHAC - 12 EA 

LOAO FACTOR, TRANSVERSE•2.5. LONGITUOINAL•l.65. VERTICAL•l.5 
2 BALL OVAL-E - 12 EA 

2 - NESC RULE 2508 • LIGHT LOADING (UPLIFTli q PSF Wlr«J, 0 ' ICE, 30 DEG F, INITIAL 
INSU..ATOR, N, POLYMER, 102-5-104" LONG, BALL LOAO FACTOR, TRANSVERSE•2.5, LONGITUOINAL•l.65, VERTICAL•) 3 - 12 EA 

3 - NESC RULE 2508 - LIGHT LOADING IOEA□ENOh q PSF \IINO. 0" ICE, 30 DEG F, INITIAL IHOT ENOI ANO SOCKET, 111TH CORONA RING, 30K 

LOA□ FACTOR, TRANSVERSE•Z.5. LONGITUOINAL•l.65. VERTICAL•l.5 4 Y-CLEVIS SOCKET HOTLINE 30K - 12 EA 
4 - 5 UC.r-tUC.l'<IUo - 12 EA NESC RULE 250C - EXTREME WIND {INTACT): 18.5 PSF WINO. 0" ICE, 60 DEG F, INITIAL 

LOA□ FACTOR, 1.0 6 JOINT COMPOUND, 16 OZ. TUBE 4 EA 
5 - NESC RULE 250C • EXTREME WIND COEAOEN□h 18.5 PSF Wlr«J, 0' ICE, 60 DEG F, INITIAL 7 SHACKLE At«<:HOR 30K 5 EA 

LOA□ FACTOR, 1.0 B EXTENSION STRAP, 2-1/2' x 5/8" x ◄" LG .. GALV. - 2 EA 6 - NESC RULE 261A - EXTREME WINO !WITHOUT CON□UCTORSI: 18.5 PSF WIND. 0• ICE, 60 DEG F STEEL, •0K 
LOA□ FACTOR, 1,0 q LAMl"'.UA AN ~ 1 nA N, Lt. lHUN - 2 EA 

7 - ASCE 74/RUS 1724E-200 RESIDUAL STATIC LOAD IRSLh 0 PSF \IINO. 0' ICE, 60 DEG F, INITIAL 10 OPGW SURE - I EA 
LOAO FACTOR: TRANSVERSE=2.5, LONGITUOJNAL=l,65, VERTJCAL=l.5 II OPGW I EA 

8 ASCE 7-10 EXTREME WIN□, 31 PSF WINO. 0' ICE. 60 DEG F, INITIAL 12 OPG\I KIT I EA 
LOAD FACTOR, 1.0 13 A□SS - I EA 

9 - G0-95 LIGHT LOADING <INTACTI: 8 PSF WINO, 0" ICE, 25 DEG F, INITIAL ,. POLE BAN□ MOUNTING BRACKET 2 EA SAFETY FACTOR, 1.5 
10 • G□-95 LIGHT LOADING <□EA□ENOI: 8 PSF WINO, 0" ICE. 25 DEG F. INITIAL 15 POLE BAND FOR COIL BRACKET - 2 EA 

16 SPLICE PROTECTOR SLEEVE - 5 EA SAFETY FACTOR, 1.5 
II - EVERYDAY /PRE-CAMBER, 0 PSF \/IN□. 0" ICE. 60 DEG F, INITIAL 17 A□ss -

LOA□ FACTOR: 1.0 18 GROUNDING \/IRE, •2 COPPERWELD - 20 FT 
12 • SOG&E CASE I GC-95 LIGHT LOADING IINTACTI: 9 PSF \/IND. e- ICE, 25 DEG F, INITIAL Jq GROUND RO□ CLAMP - 2 EA 

SAFETY FACTOR, 1.5 20 GR□U 5/8' X 8' - 2 EA 
13 - SOG&E CASE IA FTZ VERY HIGH: 20 PSF \/IN□, 0' ICE, 60 DEG F, FINAL 21 □PG\/ - I EA 

SAFETY FACTOR, 1.5 22 DEAD I EA 
14 - SDG&E CASE 2A TERMINAL DEAOEND, q PSF \/IN□, 0' ICE, 25 DEG F, INITIAL 23 DPGII BONDING WIRE ASSEMBLY - 1 EA 

SAFETY FACTOR, 1.5 24 DOWNLEAO CLAMP, OPGW - 15 EA 
15 - SDG&E CASE 28 BROKEN PHASE: 9 PSF \/IN□. 0' ICE. 25 DEG F. FJ~L 

SAFETY FACTOR, 1.25 2'5 BONDING CLIP FOR SHIELD WIRE FOR 1/2' BOL I - I EA 
16 - SDG&E CASE 3 CAMBER, 0 PSF WIND, 0' ICE, 60 DEG F, FINAL 

26 COMP. TERM. FOR •2 CU TD 2 HOLE NEMA - 1 EA SAFETY FACTOR: 1.0 
17 - SOG&E CASE 5 STRINGING WIRE, 13 PSF WINO, 0' ICE, 25 DEG F, INITIAL - ALTERNATE MATERIALS MAY BE SUBMITTED FOR REVIEW AND APPROVAL 

SAFETY FACTOR: 1.25 - QUANTITIES ARE FOR INFORMATION ONLY 
CONDUCTORS STRUNG AT 30 DEGREES HORIZONTAL 
VERTICAL LOAO OF 1500 LBS 

18 - SOG&E ARM DESIGN: 9 PSF WINO, 0' ICE, 25 DEG F, INITIAL 
SAFETY FACTOR: 1.25 

DESIGN NOTES CONDUCTORS STRUNG AT 30 DEGREES HORIZONTAL 
VERTICAL LOAO OF 1500 LBS 

I, ALL LOADS ARE ULTIMATE L□ACIS ANO INCLUDE OVERLOAD 
FACTORS ANO WEIGHT OF INSU..ATORS. ANO HARDWARE. 

2. UNITS OF ENTRIES ON THE STRUCTURE LOADING TA8LE ARE 
AS FOLLOWS, TRANSVERSE ITl. VERTICAL IVI. ANO LONGITUDINAL 
<LI LOADS - KIPS: WINO PRESSURE 1\11 - LBS PER SO FT. 

3. THE TRANSVERSE LDAOS ITl INCLUOE WINO REACTIONS ON THE r -~3 --~'fiB 

WIRES ANO THE TRANSVERSE LOA□ DUE TO THE LINE ANGLE. 

tt{] - ' . 4. ALL STEEL POLES SHALL BE GALVANIZE□ STEEL. 

5. THE POLE SHALL BE PRECAMBEREO IF DEFLECTION EXCEEDS 
1.5% OF THE STRUCTURE HEIGHT ABOVE GRIJU<□ UNDER LOAD 

I CASE II & 16. 

" • "--(_iXD 6. POLE CAP FOR TRUNNION CLAMP PER SOO&E 0\/G 17180, 

= 7. CLIMBING ANO WORKING STEPS PER SOG&E □WG 17105. 

INSULATOR ASSEMBLY 
8. POLE GROUNDING PER SOG&E 0\/G I 7135. 

POLYMER DEADEN□ INSULATOR SINGLE 9. LOAD CASE 1~ BREAKS TWO WIRES1 
C□N□UCTOR-ACSR 230KV STEEL <II OPGW 

STRUCTURE (I) TOP 230kV TRANSMISSION PHASE A 

(NOT TO SCALEI 
10, LOA□ FOR CASE 15 SHALL BE APPLIED Al TIP OF 

CROSSARM, 

II. THIS ORAi/iNG SH0\15 DESIGN LOADING, DIMENSIONS ANO 
CONFIGURATIONS FOR INFORMATION. REFERENCE FABRICATOR'S r :BCNllNG WIRE/CLIP FOR CALCULATIONS, ANO DRAWINGS FOR Fl~L STRUCTURE DESIGN 

OPGW & SHIELD WIRE ANO DETAILS. 

/ 
TO POLE 

OPGW~ 
/

SHIELD WIRES X2 

<p•2 

~ ~tJlf\. --/j~ 
S x2 

SHIELD WIRE/OPGW ASSEMBLY 
OHGW DEADEND ASSEMBLY 
OPGW OEAOEND ASSEMBLY 

<NOT TO SCALEI 

~ &,~&, i7 

• i 1•x1- ---- -------- - -- -- i0" ! 
~~(,,;. ,. ,J 

"' I 

LOCATION OF WELD BEAD 
ON BASEPLATE 

230KV TRANSMISSION LINE 
/A\Sl'CJlnN SINGLE CIRCUIT STRUCTURE 3 
\...:._/ORIENTATION 

DRAWING NUMBER 

-Kiewit SGLCKTSTR3 
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1. 8" PVC CONDUIT 2X2 HELIX DUCT BANK (DS1132) - KIEWIT 2023
REFERENCE(S) 2024-05-20
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230-KILOVOLT UNDERGROUND CABLE INSTALLATION
EXAMPLE

TITLE

WILLOW ROCK ENERGY STORAGE CENTER
SUPPLEMENTAL AFC

PROJECT

GEM A-CAES LLC
CLIENT

SURFACE VARIES 

~ 
rl 

·>< Z<,: 

~~ 

9~ 
m~ '«««'v< 

'//,~~~~ ::<~::<~::<~::<~ 
«"'-"//,"'-"//,~~ 
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en 
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en 
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9 •. . 
rl 

. . .. ~ 
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.. 
4 ~ . 

9½" 1'-1" 9½" 

2'-8" 

8" PVC CONDUIT 
2 X 2 HELIX DUCT BANK 

SCALE:½"= 1'-0" 

NOTES: 

1. THE THERMAL RESISTIVITY OF THE DUCT BANK CONCRETE SHALL BE NO MORE 
THAN 55' C-cm/W. 

2. 

3. 

CONTRACTOR TO INSTALL WARN ING MARKING TAPE ABOVE THE DUCT BANK AS 
SHOWN. CABLE MAR KING TAPE SHALL BE PROVIDED BY THE CONTRACTOR TO 
COVER THE ENTIRE UNDERGROUND LENGTH OF THE CONCRETE DUCT BANK. 
CABLE MARKING TAPE WILL BE PER THE SPECIFICATION. THE TAPE SHALL BE 
INSTALLED FLAT AND DIRECTLY ABOVE THE DUCT BANK WITH THE PRINTED SIDE 
UP. TAPE SHALL BE INSTALLED AS INDICATED ON THE DRAWINGS. 

CONTRACTOR SHALL USE APPROVED HELIX REINFORCED CONCRETE MIX DESIGN 
FOR SUPPORT OF THE DUCT BANK (5,000 P.S .1.). 

4. CONCRETE CONSTRUCTION SHALL BE IN ACCORD 
REQUIREMENTS FOR HELIX REINFORCED CONCRE 

ANCE WITH THE BUILDING CODE 
TE (ACl-318) AND CAST-IN-PLACE 

CONCRETE SPECIFICATION, CLASS II. 

5. 3 INCH MINIMUM EDGE TO EDGE SPACING SHAL 
CONDUITS AT ALL LOCATIONS. 

L BE MAINTAINED BETWEEN 

0Kiewit 

WARNING MARKING TAPE 
SEE NOTE 2 

BACKFILL WITH NATIVE MATERIAL 

8" SCH 40 PVC CONDUIT FOR 
POWER CABLE 

THERMAL DUCT BANK CONCRETE. 
INSTALLATION AS PER SPECIFICATIONS. 
SEE NOTE 1 FOR THERMAL RESISTIVITY 
REQUIREMENTS. 

GROUND CONTINUITY CONDUCTOR 

CONDUIT SPACER @ S FEET 
SPACING, (TYP.) 

HELIX REINFORCED GRADE BEAM 
SEE NOTE 3 

- PRELIMINARY -
NOT FOR CONSTRUCTION 

revision description 
A 

I I 1st Int.Last Name 1st Int.Last Name date 

REV DESIGN BY I CHECKED BY I DATE 

KIEWIT DETAIL DRAWING STANDARDS 

UNDERGROUND TRANSMISSION LINES 

8" PVC CONDUIT 
2X2 HELIX DUCT BANK 

ENGINEER/DESIGN DRAWING NUMBER 
ORIGI NATOR 1st Int .Last Name 

LEAD ENG 1st Int.Last Name 

ENG MGR 1st Int.Last Name DS1132 
PROJ MGR 1st Int.Last Name 
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DESIGNED

PREPARED

YYYY-MM-DDCONSULTANT

1. ELECTRICAL ONE LINE DIAGRAM OVERALL ONE LINE (20045352-EO001) - KIEWIT 2024
REFERENCE(S)

WILLOW ROCK ENERGY STORAGE CENTER
SUPPLEMENTAL AFC

PROJECT

ELECTRICAL ONE-LINE DIAGRAM
TITLE

GEM A-CAES LLC
CLIENT

= ' ·TM'-W"M -Q· 
COlDTH "r.a>LFLUD COlD THIR...._ lfLUID 
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