Advanced Work Authorization Form

AWA Number: ECO000020928.AWA1

Engineering Change Number: EC0000020928 Page1of4

Work Order Number:

Facility and Unit: 02/00

A) AWA Scope of Work and Form Approval

AWA Scope of Work:

Online work to include:

1) Survey and Ground Scan

utilities.

drawings.

0

EC package 20928 relocates the 500kV surge arrester and replaces the 500kV bus support.

To meet EC 20928 schedule, this AWA authorizes the online excavation and foundation pours to support
the relocation of the 500kV Surge Arrester and bus supports included as a part of EC 20928. The work to be
performed is in the transformer yard. Four (4) new bus support foundations will require excavation prior to
being poured. The goal of this AWA is to complete this work while the weather permits ahead of the R28
outage. This work is Quality Class 2 Seismic Category 2.

a. Perform land surveying and ground scan on the CGS transformer yard to identify all
potential subsurface obstruction for new footings per Columbia Generating Station (CGS)
Plant Procedure Manual 10.2.32 (Soil Excavation, Backfill, and Compaction).
2) Perform excavation and install footings.
a. Excavations shall be performed, in accordance with PPI PPM 10.2.32 and CGS Design Spec.
AED SPC-02A Excavation, Filling, and Compaction, Section 3.1, and particularly, the notes
related to the vacuum excavation and ground penetrating scanning to detect buried

b. Other CGS civil engineering references include drawings C523 (Excavation Plan), C524
(Excavation Sections and Details), and C527 (Back fill Plan). General transformer yard
layout drawings include E815-1 and E815-2. The current transformer yard grounding plan
and details are shown on E819.

c. Construct the 4 concrete footings for 500kV bus support, in accordance with BPA design

i. BPA drawing 321489 Sheet 1 — CGS Footing Plan — Transformer Area, Rev. 6
ii. BPA drawing 321489 Sheet 2 — CGS Enlarged Footing Plan — Transformer Area, Rev.

iii. BPA drawing 351952 Sheet 3 — Standard Substation Footings — Footing Details 500
kV Insulator Pedestals, Rev. 0

iv. BPA drawing 362627 Sheet 1 — CGS Footing Details 500 kV Insulator Pedestal
(M/D) MK-IP1, MK-IP2, MK-IP3, Rev. 0

v. BPA drawing 362627 Sheet 2 — Footing Details 500 kV Insulator Pedestal (M/D)
Reinforcing Plans MK-IP1, MK-IP2, MK-IP3, Rev. 0
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vi. CGS site procedures for the foundation and support work are applicable except
where there are conflicts with the BPA design and fabrication instructions. The
BPA instructions take priority.
1. PPIPPM 10.2.37 Concrete Forming, Placement, Repair, and Curing
2. PPIPPM 10.2.34 Reinforcing Steel Placement and Field Bonding
3. PPIPPM 10.2.33 Grouting
4. PPIPPM 10.2.23 Concrete Anchors
3) Grounding — New Bus Pedestals
a. The bus pedestals will be connected to the transformer yard ground grid per the following
drawings:
i. BPA Drawing 323205 Sheet 1, CGS Transformer Yard Grounding Plan, Rev. 5
ii. BPA Drawing 248225 Sheet 14, Installation Standard Grounding Details, Structure,
Rev. 4
iii. BPA Drawing 248225 Sheet 11 Grounding Details Junction, Rev. 10
1. Connection details “GJ2” and “GJ4” apply.
iv. Asindicated on Drawing 323205 Sheet 1 the applicable grounding detail on
Drawing 248225 Sheet 14 is detail “GS7.” Note that two #4/0 ground connections
are required at each foundation per 248225 Sheet 14, Note 1.
v. The grounding riser length should be about six (6) feet for each bus pedestal.
4) Grounding — Repurposed Foundations for Arrestors
a. New grounding risers are to be connected to the transformer yard ground grid per the
following drawings:
i. BPA Drawing 323205 Sheet 1, CGS Transformer Yard Grounding Plan, Rev. 5
ii. BPA Drawing 248225 Sheet 11 Grounding Details Junction, Rev. 10
1. Connection details “GJ2” and “GJ4” apply.
iii. Note that two #4/0 ground connections are required per 248225 Sheet 14, Note 1.
iv. The grounding riser length should be about fifteen (15) feet for each arrestor.

Risk Assessment:

The technical risk of the modification is described in this AWA is low. The implementation risk associated
with the excavation and electrical work in the transformer yard and near energized 500kV line described in
this AWA needs to be evaluated per appropriate station procedures prior to the actual implementation.
This work does not require deenergizing of live systems.

While the engineering design risk is low, implementation requires strict compliance with transformer yard
controls, excavation controls, equipment grounding requirements, and hazard reviews due to proximity to
energized 500 kV equipment. Work in the transformer yard needs to meet the requirements of PPI PPM
1.9.13, Transformer Yard Access and Controls.

|
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Reference Documents:
1. AED ARC C523 Excavation Plan, Rev. 4
2. AED ARC C524 Excavation Sections and Details, Rev. 2
3. AED ARC C527 Back fill Plan, Rev. 1
4. AED ELC E815-1 Transformer Yard Ground Level Plan and Sections, Rev. 33
5. AED ELC E815-2 Transformer Yard Ground Level Plan and Sections, Rev. 25
6. AED ELC E819 Transformer Yard Grounding Plan and Details, Rev. 25
7. AED SPC 02A Design Specification for Excavation, Filling, and Backfilling, Rev. 3
8. BPA Construction Specification 01 73 10, Rev. XX
9. BPA Construction Specification 03 30 00, Rev. XX
10. PPI PPM 1.9.13, Transformer Yard Access and Controls, Rev. 22
11. PPI PPM 10.2.23, Concrete Anchors, Rev. 24
12. PPI PPM 10.2.32, Soil Excavation, Backfill, and Compaction, Rev. 31
13. PPI PPM 10.2.33, Grouting, Rev. 24
14. PPI PPM 10.2.34, Reinforcing Steel Placement and Field Bonding, Rev. 6
15. PPI PPM 10.2.37, Concrete Forming, Placement, Repair, and Curing, Rev. 15
Attachments:
1. BPA Drawing 321489 Sheet 1 — Footing Plan — Transformer Area, Rev. 6
2. BPA Drawing 321489 Sheet 2 — Enlarged Footing Plan — Transformer Area, Rev. 0
3. BPA Drawing 351952 Sheet 3 — Standard Substation Footings — Footing Details 500 kV
Insulator Pedestals, Rev. 0
4. BPA Drawing 362627 Sheet 1 — Footing Details 500 kV Insulator Pedestal (M/D) MK-IP1,
MK-IP2, MK-IP3, Rev. 0
5. BPA Drawing 362627 Sheet 2 — Footing Details 500 kV Insulator Pedestal (M/D) Reinforcing
Plans MK-IP1, MK-IP2, MK-IP3, Rev. 0
6. BPA Drawing 323205 Sheet 1 - Transformer Yard Grounding Plan, Rev. 5
7. BPA Drawing 248225 Sheet 11 - Grounding Details Junction, Rev. 10
8. BPA Drawing 248225 Sheet 14 - Installation Standard Grounding Details — Structure, Rev. 4
9. BPA Drawing 263940 Sheet 1 — Reinforcement Detailing and Cover, Rev. XX
10. BPA Drawing 263939 Sheet 1 — Anchor Bolt Details, Rev. XX
Prepared by: Tony Bockelman Signature: Date:
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Approved by (Senior Design Mgr):

Signature: Date:
Design Engineering Manager (or designee)
Senior Station Mgmt Approval (if appl):

Signature: Date:
Plant General Manager (or designee)
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NOTE: ANCHOR BOLT SIZE AND LOCATION
VARIES. SEE FOOTING TYPES.

SECTION / AN/ A
NAY

DESIGN NOTES:

D

D;

D!

1. REFERENCES INCLUDE THE FOLLOWING:
"BPA SUBSTATION OUTDOOR EQUIPMENT STEEL SUPPORT AND FOOTINGS - LOADING
AND DESIGN CRITERIA, STD-DS-000030-03" "BUILDING CODE REQUIREMENTS FOR

STRUCTURAL CONCRETE (ACI 318) AND COMMENTARY (ACI 318R), AMERICAN CONCRETE
INSTITUTE" "MANUAL OF STEEL CONSTRUCTION - AMERICAN INSTITUTE OF STEEL CONSTRUCTION."

]

. DESIGN CRITERIA:
EXTREME WIND: 100 MPHWITHA 1.2 GUST FACTOR.
GLAZE ICE AND WIND: 1" RADIAL ICE (57 PCF), 56 MPH WIND.
RIME ICE AND WIND: 2" RADIAL ICE (15 PCF), 40 MPH WIND.
SEISMIC: 0.5G WITH A 3.24 DYNAMIC AMPLIFICATIONFACTOR APPLIED TO EQUIPMENT.
EQUIPMENT CANTILEVER: 2.5 KIPS.
SOIL: 48" FROST DEPTH. 2000 PSF BEARING PRESUURE (VERIFY SOIL BEARING
PRESSURE WITH SITE SPEIFICATION GEOTECHNICAL REPORT).
. DESIGN EQUIPMENT:
BUS: 5" DIA. (5.563 O.D., 5.057 LB/FT WT.), 54' SPAN (60" SPAN OPX5)
INSULATOR: TAPERED STATION POST (128" HT., 863 LB. WT., 11" AVG, DIA.).
SUPPORT: SEE DRAWING 264386 SHT. 1.

>

CONCRETE FTG.

DETAIL
ANCHOR BOLT,

TYP.

THIS NUT IS MADE
AVAILABLE FOR
SETTING PURPOSES
AND MAY BE "LOST"
IN THE CONCRETE
AS REQUIRED.

D4. DUE TO REPORTED INSTALLATION CHALLENGES, THESE FOOTING DESIGNS ELIMINATE
THE LEVELING NUT OPENING SHOWN ON DRAWING 264385. WHEN CONNECTING TO AN
EXISTING BUS RUN WITH FOOTINGS PER DRAWING 264385, THE BUS MUST REMAIN LEVEL.

ATTENTION SHALL BE GIVEN TO ENSURE THAT THE NEW AND EXISTING BOTTOM OF
BASEPLATE ELEVATIONS MATCH, REFER TO DETAIL 2/1, THE NEW TOC ELEVATION SHOWN ON

THE FOOTING PLAN SHALL BE 1%" LESS THAN THE EXISTING TOC ELEVATION FOR ANY EXISTING
FOOTINGS PER DRAWING 264385. FOR EXAMPLE, IF AN EXISTING MK-OPH2 FOOTING ELEVATION

1S 12.2 FT., THEN THE NEW MK-O1PH2 TOC ELEVATION SHALL BE 12.2 FT. MINUS 1%" = 12,0542 FT.
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NOTE TO DESIGNER: DETAIL IS INTENDED TO REPRESENT THE DIFFERENCE IN
TOP OF CONCRETE (TOC) ELEVATION FOR BUS RUNS CONTAINING BOTH OF THESE
TYPES OF FOOTINGS. SEE DESIGN NOTE D4 FOR ADDITIONAL INFORMATION.

TOP OF CONCRETE ELEVATION /22
3/

FABRICATION NOTES:

F1. CONCRETE f'c =4500 PSI INSTALLED. (3000 PSIASSUMED FOR DESIGN)

F2. REINFORCING STEEL fy = 60000 PSI.

F3. REFER TO DRAWING 263940 SHT. 1 FOR REINF, DETAILING AND COVER.

F4. REFER TO DRAWING 263939 SHT. 1 FOR ANCHOR BOLT DETAILS.

F5. FOR OTHER GENERAL REINFORCED CONCRETE CONSIDERATIONS SEE ACI-318
AND BPA CONSTRUCTION SPECIFICATION 03 30 00.

F6. CONSTRUCTION JOINT. PREPARE SURFACE AND APPLY BONDING AGENTAS
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% N PEDESTAL 02 4 #6x5-6"
< o ~ - (CROSS) 03 4 #8x13-9'4"
& T & - = 05 2 #6x9-0" STR.
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SEE NOTE F8 SEE NOTE F8
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Fé. INSTALL ON UNDISTURBED SOIL OR COMPACTED GRANULAR BACKFILLAS DeSGREDGY, BONNEVILLE POWER ADMINISTRATION
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NOTE: ANCHOR BOLT SIZE AND LOCATION L AND MAY BE "LOST" GROOVE U c c
VARIES. SEE FOOTING TYPES. IN THE CONCRETE B D
AS REQUIRED.
SECTION / AN/ A DETAIL /1 c ;
1 1 ANCHOR BOLT,
U U TYP. U @
DESIGN NOTES: FABRICATION NOTES:
D1. REFERENCES INCLUDE THE EOLLOWING: F1.  CONCRETE fc = 4500 PSI INSTALLED. (3000 PSI ASSUMED FOR DESIGN) F9. HAMMER DRILL INTO EXISTING CONCRETE AND INSTALL #5 REBAR DOWELS EC0000020928.AWA1 Attachment 4
"BPA SUBSTATION OUTDOOR EQUIPMENT STEEL SUPPORT AND EOOTINGS - LOADING F2.  REINFORCING STEEL fy = 60000 PSI. AMINIMUM OF 19" WITH HILTI HIT-HY 200 V3 PER MANUFACTURER RECOMMENDATIONS. _
AND DESIGN CRITERIA STD-DS-000030-03" "BUILDING CODE REQUIREMENTS FOR F3. REFER TO DRAWING 263940 SHT. 1 FOR REINF. DETAILING AND COVER. F10. DO NOT EXCAVATE BELOW EXISTING FOOTINGS. COMPACT SUBGRADE TO D r aft P rint
STRUCTURAL CONCRETE (ACI 318) AND COMMENTARY (ACI 318R), AMERICAN CONCRETE F4.  REFER TO DRAWING 263939 SHT. 1 FOR ANCHOR BOLT DETAILS. MINIMUM 95% OF MAXIMUM DRY DENSITY PER ASTM D 1557. 07/29/2026 4:32:45 PM Yo [ A | Wo. ez Prpa— [ov | omE | POCAPPROVEDEY
INSTITUTE" "MANUAL OF STEEL CONSTRUCTION - AMERICAN INSTITUTE OF STEEL CONSTRUCTION."  F5. FOR OTHER GENERAL REINFORCED CONCRETE CONSIDERATIONS SEE ACI-318 F11. LOCATE EXISTING REBAR PRIOR TO DRILLING INTO EXISTING FOOTING. ADJUST e e S ONNEVILLE POWER ADMINISTRATION
e 5. CONSTRUCTION JOINT. PREPARE SURFACE ANDAPPLY BONDINGAGENTAS  F12. INSTALL ON UNDISTURBED SOL OR COMPACTED GRANULAR BACKFILLAS
EXTREME WIND: 80 MPH WITHA 1.2 GUST FACTOR. : : - DRWN:BPA/R.J.HAMLIN
GLAZE ICE AND WIND: 1" RADIAL ICE (57 PCF), 56 MPH WIND. REQUIRED PER BPA CONSTRUCTION SPECIFICATION 03 30 00 AND REQUIRED BY THE GEOTECHNICAL REPORT. SUBBASE TO BE PREPARED SRS COLUMBIA GENERATION STATION
RIME ICE AND WIND: 2" RADIAL ICE (15 PCF), 40 MPH WIND. MANUFACTURER'S SPECIFICATIONS. BASED ON REQUIREMENTS FROM THE GEOTECHNICAL REPORT. CHKD: BPAR O WAHRGREN FOOTING DETAILS
SEISMIC: 0.4G WITH A 3.24 DYNAMIC AMPLIFICATIONFACTOR APPLIED TO EQUIPMENT. F7. CHAMFER EXPOSED EDGES %" PER BPA CONSTRUCTION SPECIFICATION 0310 00.  F13. TORQUE ANCHOR BOLT NUTS PER BPA CONSTRUCTION SPECIFICATION 0173 10. REVIY L
EQUIPMENT CANTILEVER: 2.5 KIPS. F8. SURFACE TO BE JOINED SHALL BE MECHANICALLY ROUGHENED TO %" F14. REFER TO SHEET 2 FOR ADDITIONAL REINFORCING INFORMATION AND REQUIREMENTS. CNCR:
SOIL: 24" FROST DEPTH. 6400 PSF BEARING PRESSURE. AMPLITUDE AND CLEANED WITH HIGH-PRESSURE WASH PRIOR TO APPLYING 500KV INSULATOR PEDESTAL (MID)
D3. DESIGN EQUIPMENT: BONDING AGENT. BONDING AGENT SHALL BE APPLIED AT JOINT PER THE MK-IP1 , MK-IP2 & MK-IP3
BUS: 5" DIA. (5.563 0.D., 5.057 LB/FT WT.), 19' SPAN . INSTRUCTIONS OF THE MANUFACTURER USING BRUSH, ROLLER OR SPRAY.
INSULATOR: TAPERED STATION POST (128" HT,, 863 LB. WT., 11" AVG. DIA). EXISTING CONCRETE SURFACE TO BE JOINED MUST BE CLEAN, FREE FROM 264386 ' | STD.SUBST. STRUCT. 500KV SUPPORT DETALLS (MK-500M)
SUPPORT: SEE DRAWING 264386 SHT. 1. ANY LOOSE MATERIAL, OIL, LAITANCE OR EFFLORESCENCE. BONDING AGENT 263939 1 HEADED ANCHOR BOLTS
TO CONFORM TO BPA CONSTRUCTION SPECIFICATION 03 30 00. 263940 1 HOOK AND BEND DIMENSIONS FOR REINFORCING BARS
DRAW'NG NO SHEET TITLE /:\rEFL’EOVED BY: SOURCE SIZE SERIAL SHEET REVISION
REFERENCE DRAWINGS DATE: 051212026 SFS ANSID 362627 10 2 0
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NOTE:

1. SEE SHEET 1 FOR FOR FOOTING MATERIAL SCHEDULE, FABRICATION NOTES
AND ADDITIONAL FOOTING DETAIL.
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IN DELUGE FOOTING EC0000020928.AWA1T Attachment 5
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SEE NOTE 2 €7

ROAD

N1286G5

FIELD ROUTED
4/0 GROUND CABLE TO RAILROAD

SPUR "A"

SEE NOTE 2 £ 7

\

"6———-1-6————-7—————1———6———7-———

TRIM LINE

F>

—N

= = 3=

AS SHOWN

WEST Wdall oF

EC0000020928.AWA1 Attachment 6

Draft Print

NORTH

TURB-GEN. BLOG.

V4o

®

® ®

® ®

T I 3 07/29/2026 4:32:45 PM
Q | N
M\ ~
w I 2 7
~
3 : GROUND _EVERY FENCE POST ALONG THIS FENCE LINE _L |
. — A ——r o —
o ! LA Lo N "~ r I/ o It H ! '}?
i3-0 I /15-0 19-0 38-0 29-0 1 /d4-0" | /17-0" | 28-o0 | L GATE Haﬂg_o_l =0 H
| 1 ATE T 16-0" 'y
SEE NoTE 5 r T 3
i &
e G 3 _qr_ ———1——6—————— _—G————*———————G—é——— é*—_— _1’_____1———6———-——-1—————1——_—6— —— i — ==
\ *: N
| T = — —— -0 — —T__—__—:——_G_—_ H ﬁ_t_ —_G —_—— j[ H G =i l ~ ggoyggfgggi/rzﬁ%;&e
——— — — —— —— S SE—— S— S Sm—— E— L — — —— ——— o -
Ni2239— FENCE I I | I i e W RUN APPROX. 1-O"ABOVE GROUND TAPS To METAL
| | | | - | [ L -FENCE & GarES | e — |~ I l | 0 MANHOLE FLOOR— RACKS INSERTS ETC.
DUCTBANK o | & ar ~1 AT
| I = (TYPICAL) 1 | | l | —ts | | | IS CABLE TRENCH OR SCALE @ b 10 30 ho FT
6-0', WN-O GS7 GS7 | L 1% G
|l ' | b 2] | | e OUTEANK Vo= 170 e e
I | N | - G - - GRZ - D7 clax Al [ TvR) 6 -
%
Ch2 GJ2 GJ I |
| oIL sTorAce| Tanks o S . - SumP ,
il | } ik TowER GaouD : /o,ooom.lrﬁw | | I } # | } } | I [ | : 0 G g
. . O -~ — — —
N 0
Nt ' SRR T . | 15 | s
| || & M = - -4 S op7 | | Gp7 | | GD7 | ' | A TERiNE manHoLE-  \-GROUND ROD SHALL BE SET
_J W, | [c ' CJ1 GJ1 JGJZ2 J2 { i SEE PLAN DWG INSUMP (IF OPEN T'YPE) OR
t- »--1—- Sa - G =— — —11— i f——— —_—— [ | _Eo | _EE e e ] e e —G—+<»« —1 sce Ao AD_JACENT TO SUMP (/F €LQSED
vy ‘ | | I : ' FE‘ ' I ! - T ool - —— — — — TYPE) TOoP OF ROD APPROX.
|| &2 | l Lol g | | | GJZ |CI2 GJ2 I | |0s e e 905
| E: | I : T TRy =1 F—lllé el —4 |€H12297 | | l 5ooxvrowm|: x \3 DETAIL "32" GENERAL ANOTES
x ~ Y] — ARApwYY + - | 4 - - I R L
3 +F it il l T E G~ TYyPIcAl . MAIN GROUNDING GRID IN TRANSFORMER
| >u;l'f | | R r - rnm | | AT L MaNHOLE f,i &;-Ogﬁ'vo/ G-1r YARD SHALL BE 500MCM BARE STRANDED
Q | ' Iz:l | SOOKV.SWTAMDS, — — — L kel . . —— P COPPER GROUND CABLE
1!+—- g)% —f——e_.‘ ,+_—_§_—.__q - | l — — —_— o — ~+9 \__—-G — ———-—-———-T—G— —— — __see NOTE S
tus | | | Lo l _}__+ ' i f - - 2. MAIN Gaouyowa GEID IN YARD SHALL BE
Q —— = hJ BURIED 30 MINIMUM BELOW GRADE
| 29 | | R | C  LrapuL. SROUND EVERY LIFTH FENCE POST ALONG THESE 3 UNLESS OTHERWISE NOTED '
23 | | | \ A 3
l Q- l I | l geo.conn— Y o AEA=m—— N, '+ 4y vt=—° o — — — — =,
LA | Arcea(ryr) | | - L 25-0 N 35-o0 30-0 15-0 3-0 3. GROUND RODS SHALL BE IOFT. LONG,
I I l | | I | | | | I |‘ ‘ 5 - p | F8"D/A. (COPPERWELD OR APPVYD. EQUAL)
X L
3 é)_ — e (5 et o — S —— (3__@__ -0 = j)_l _
HANDHOLE | | DUCT BANK LE I | H —_— __G__|.l____.._ R ] G = — (e ! :«?\ 3
| ||| Gee I e | T |l B ] 5 FENCE PERIMETER GROUNDING LOOPS
‘ © \ | . rence —L | SHALL BE 500 MCM BARE STIRANDED COPPER
ml [ L : 7L I. | s | = LINE I 0 CABLES (30° MIN. BELOW GRADE) RUN
i — o - i | reveTeans | S s B R e =70 Ay R s o
T — EST INSULATOR PEDESTAL Lo GB1 _] C Q9 |3 INK. EC ARD
1 ﬁ[ | | J || / O (TYPICAY & PLACESS | . |~ ™ GRID 45 SHOWN
~ 5 i ] - === o ¥_:_JG h-—_——_ l — —6—— - ——C— | - = ¢ | ] l X % G ELECTRQICAL INSTALLAT/ION IN TRANSFORMER
G i — ——— e _— — Y _ YARD SHALL BE CLASSIFIED QUALITY
——— e (5 — L)) G —e | -
Ve ] L | S T B §8guK0 Roo | o =TT Il e
) ® | | | Freucradu ' hl | | = 0 =) | = 1%/ To FIRE PROTECTON| Qe 39 Dy usky cus Job ¥ | <o} |3
I I | | ) PG BANK I UP TO BUS SUPPORT LINE BAcK-up Aux.pwe. | e gal | TRTreweR 1 MNEBL 7. BOND ALL EXISTING RAILROAD SPUR
I (\D “ I | | | I I | ! I (TYPICAL) EDESTAL-TYP | rransFoRMER TR-8 | 1,:'f) | ' g&; g;_-_}}} | P uonss——l——"l IR, TRACKS
3 | | } 9 '+ T — 44—+
"'—t Jl — e — —_————— _T""'_— ——————— - _-—G‘“_—T 'r—'_ -L-———G——— - -———l——— e Y — G—1 1 __:L_.G__—'— * 3 g PADS A & B ARE USED FOR TEMPORARY TRANSFORMER
| \ I | \ |\ peTe— T | % I o L: PLACEMENT.
X | I I | N | [ — | | | I | Bank-Tre | | | N oG4 I <1 (%
I | \ \ \ \ ‘ 0 o 9. DWG INFORMATION ORIGINALLY FROM COLUMBIA GENERATION
| . AJI ' ' o0 | EABLE 5 CAB|E | | l «L [ | | | | A I | | | %}§L17J GS7L | — =l la STATION DWG. E819.
O | SEE NOTES 8 9 ’1'4/0 10 RUNON - TOPROR NEW DUCT RUN < l | o I | 7& I | o | o - Irt ;_7 - I 1 < N 10. GROUNDING OF THE VENDOR SUPPLIED FIRE BARRIER WALL
I \ I ' L I | | | BUS SUPPORT | | © J Nriz28 | o | o| |2 AND COLUMN IS PROVIDED VIA IT'S NEMA TWQ HOLE GROUN
| ~ ' I (TYPICAL) | Jungvfeb‘g( - git, oGU4 I |~ v PAD ATTACHED TO EACH COLUMN. CONNECT A 500MCM BAR
l__l_ l | : GTel J”5V< WOWER" | Q STRANDED COPPER GROUND CABLE FROM THE FIRE BARRIE
o *ﬁ-—-'(?——' l ' —_—— —'———'—G—f—— | _ —_—— e —-— _——— —_———— — —_————— ———G———?—_—+——————— —-"—""———* Ly ST —_— 9 1 a- WALL COLUMN TO THE GROUND GRID IN ACCORDANCE WITH
1 - E8391 1.
| I | | | ool ol RAESEE
| | | | | 0 I I I I I hD | | m ! QRUETBANKS 9 | 11.GROUND CABLE CHASE TO GROUND GRID.
> CATE I ' | I R | | | Fire sarrer | PO CRouND I:; | LD LG I Q g 12. GROUND VAULT PER DETAIL "GM3".
I | | [ Q | WALL SEE I | I PHASE BUS =101 __ | ___7 S
o I | note 10 (ve) ENCLOSURE _%'::L':—G'P'——" - +r*T—1|0
I | I I | I | MAIN STEP—U o e 1 0
& N ouer LI I | (TP) TRANSFORME wizets | g
| © TRATNTO TR-M L |
' | () I ! | | ' | T T T T e | : LEGEND
| 1 S SN Sagoue | - — _ o 3t S Y| o :
| o O R G NITROGEN — MH-E45 — TR S00MCM GRO. CABLE oW PERSONNEL ~ INDICATES CONNECTION OF DELUGE
| l J || | 200 wu GRo. | | BOTTLE LLI___J | 2O SUTRANKS(TYR) | GATE | SPRINKLER SUPPORTS TO GROUND GRID.
I | =< = v FOR ENTIRE LENGTH
| | l ON TOP FOR l | | STORAGE DUCTBANKS T OF QU
I I | | ' B | N | I > : | ‘rYp/CAL)—-! || 1 ! $e=—G _$_. J— o—17 — — — — #500 MCM
5 1 H —f [ H 4 _— —
- GJ2 B pa A AR i
l I PAD || | I “ I I | SPMRE | —/ o ¢ EXTEND EX/3TING CoLEe 711 711 / 44/0 cU
I ~ TR-M4 | \f | T TR- 500MCM GRD. CABLES LILT T || For ManroLE CONNECT EXISTING COILED .
't | | : l +- = | =) oucTeank T8 ManHoLes Ul Teecdiiic zee T icE aoouno L
| l l l 1 | \f | i e DETAIL"32"THIS DHG. 7o FENCE GROUND LOOP o GROUND RO
l | ] ' 23 1+ T G537 I [ Lrmanse Lpear Tracing —— SN
+— +-I ! ‘on raaner) | | o ) e \ L_?/ - LT PN panEL BN e T EALseE T * CROUND CONNECTION CADWELD
l In = F
# 6 UP TO — N
I I :;: D LUG ON ANALYZERS —— i" \ ] l - ) /—VgI‘;_VE EOR TANK AREA GROUNDING AN
| S W W G S, W ! _——— _,_-.,__‘_s._.s-"(-L —— G — —p—— = \
I T | l“ DG Power 73 —° Sy SAACERSg S, APRVIED %E \ —
L) I I\ 4070 FIRE NE __PANEL i CRDTLTG ON ANALYZERS PROTECTION LINET 5_67-:_3222H5A TE .
‘*‘“ 1 I [l
l I ‘\ ‘! s B el A 0 r‘ l POWER PNL. TRANSFORMER EE(?FFISL/MCBAB ! E-AY-TR/M2" | 1 ETANKS \ ‘\j
I l | \ N\ | L ﬁ‘ ==} ==ON CENTER LINE OF = % == % l : TN
: . t 7 | #6 ~o ! TRANSFORMER (TYP CABLE TRENCHES ~ \
% rg cu ) (TYP) —
| l | \ N e wﬁa;z..—-[ // L oo METAL STEPS I L F—tR-m3/ 14 | /— & Geaok l ] € l < '! )
l - - / £ Pra — Yo — M4/AYTR n —_ T - for . | — - / - H -_— "
>— - NR-TNZ & MOUNTED EITHER ‘ o ki IK-18 / TK-1A INSTALL # 4/o GROUND GRID 18
o | 3 I8:-M rasyse [ A~ o0r or comy R — | el =l = / BELow, GRADE, AROUND PP
}.+.+_ DET 6 :} teelsmm 11 == =T G OT T —_— _— L — / FILL STATION PAD
. +—G— . BaNKtTYR TR #9% GROUND CABLE = ' !
GB1 \ o[:_ gl _ J +\ 7 Nooma  Poweg | ETORMER ) CroonTe W AR c;%r/wous QUN - :i \\
| . i | Tadgedbase | o e ol Gipce LEghier b q \
| NOTE 11&12 [= |iso-PHASE ouc \ | e} 1 ! CRD LUG ON TRANSFORMER TEQAMINATE IN - > N .
L R 78 7/ 7 PR Ly — STER : . 44, To 150-PHASE | wissk crp. canLes MANMDLES \ = 2 . e
I | i /—'f‘: D oTerTion LN Coo8s CARLE TRELCH \ — - x T~ vio
* " P : 5 EXTENC EX/STING COILED ROUND ROD
Y | \ l | o i el | / BELOW TRENCH(TYR) \ E':'_ GROUND CABLE TO PIPE FILL @
I I 3 *__..;/ ﬁH@ ‘.,'I \ / \ T STATION
Y N v | Did i+ Hr -
— e —_— G — — ¥
1 ‘ x-r T 32 ” & *G 1 . }rg /-l ¥-FENCE CONNECT o EXIST. *4o
NI2IT: 5 1 A B LI — — . - - 7 ' ] @ GROUND cABLE CONNECT EXIST. COILED
p e e e e b e — G L1l 1IN | NR-THI-Y| C Y L L L 500 MCM GROUND CABLES
! I TRAL N LT |8 o FO GROUND ROD.
fo EXISTING COILED — BESei8R'e NORTH EXTERIOR J coL.Live A NIZIO.S EXTEND EX/ST. COILED
O  CIANECT EXISTING COILED —— 2 - CONNECT EXISTING COILED ' | :
10 #4/o0 GRD. CABLE EXTEND EX/STING (1 I STAND -TYR. | WALL OF TURS. ONNEC . - *4/o GRD. CABLE
. , r i G&N. . - (@) 500 MCM GRD. CABLES. UND' ROD.
2 Y0 FaNCE GRD. LOOR COILED gfgé:c;p L vor-csc. aue | EN. BLDG TURBINE - GENERATOR BLDG boos 555%) A LS D TO GROUND RO
CONNECT EX!STING COILED OF DUCTBANK TO # 40, uPTO 150-PHASE DycT SUPPORTS USING EXOTHEGMIC WELDING [
500MCMGRD.CABLES MANNOLES AS DUCT GROUNDING PAD TreicaL) OR APPROVED EQUAL
@

5 |FA| 629712 |REPLACED SURGE ARRESTERS, ADDED HIGH BUS 07/20/2026 JAMES C KELLY
PEDESTALS TO SUPPORT 500KV BUS
NO. |TYPE| WORK ORDER DESCRIPTION ISSUE DATE POINT OF CONTACT

1

B/M ITEMS 1-3 (W@P358090) C

DRAWING NUMBER

SHEET

TITLE

REFERENCE DRAWINGS

BONNEVILLE

POWER ADMINISTRATION

BONNEVILLE POWER ADMINISTRATION

UNITED STATES DEPARTMENT OF ENERGY

COLUMBIA GENERATION STATION
TRANSFORMER YARD
GROUNDING PLAN

SOURCE SIZE SERIAL

SOE BPAA1

323205

SHEET

1OF

REVISION

1 5

+xDATE*%

COMPUTER REVISION ONLY

TRIM LINE

HYBRID DRAWING

323205-1.0DCN / 323205-1.CIT



10 1 12 13

14 15 16 17

18

EC0000020928.AWA1 Attachment 7

FINSHED .
FINSHED f
GRADE NOHED Draft Print
\ 07/29/2026 4:32:45 PM
N
A
A L h 7,
<7 ©| _
A B A < O L
A -~ |o 4 < A g
— A
=z A A A - %A
< N
<7
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TO GROUND RING
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H \ CADWELD CONNECTION
%" X 10 GND ROD\\YQ\ TO GROUND RING
3" X 1@ GND ROD
<7 A <
THERMIT CONNECTION < /)
CADWELD TYPE TA -
gg%@gﬁg %QSEEE¥ION OR APPROVED COMPRESSION . 5 A<ﬂ 2 \\\
OR APPROVED COMPRESSION TrPE CONNEC TLON SN-NATIVE BACKEILL A<ﬁ NATIVE BAtKEILL
TYPE CONNECTION A N FREE FROM LARGE ROCKS FREE FROM LARGE ROCKS
ﬁ M\
° s ;
«f
®4/0 CU ALL STRANDS COMPLETELY ALL STRANDS COMPLETELY .
TO EQUIPMENT CONNECTED, 6" MINIMUM o CONNECTED, 68 MINIMUM
B PARALLEL SPLICE %}{//////ﬁrPARALLEL SPLICE
- ? L CREFEERED DRIVE GROUND ROD IN AT 45 DEG ANGLE,
D —— DRIVE STRATGHT DOWN, AND OUTWARD FROM STRUCTURE WHERE APPLICABLE
) - OTHERWISE SHIFT GROUND ROD OVER
(SIL-FOS OPTION) eI A A S S
FINSHED FINSHED
G2 GRADE‘\\\\\\ GRADE‘\\\\\\
GROUND CABLE " TEE" JUNCTION
CROUND CABLE SPLICE
o e < CADWELD CONNECTION B
CADWELD CONNECTION Pl T0 GROUND RING Pl
TO GROUND RING - | a7 o,
-~ ﬁ -~
< v b
4 <ﬁ
//:.j | 7 ( (N
N /) A g A
2 B < A 1////1(/" <
A - \ A
‘/////,éémx [0° GND ROD 5 A X 10" OND ROD
3%" X 1@° GND ROD < .
<7
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<7
A < \\\ g = \\\ v
NATIVE BACKFILL NATIVE BACKFILL
L *4/0 CU A AT FREE FROM_LARGE ROCKS a FREE FROM LARGE ROCKS
g g
THERMIT CONNECTION < .
CADWELD TYPE XB - A <
OR APPROVED COMPRESSION
TYPE CONNECTION THERMIT CONNECTION
CADWELD TYPE GY
OR APPROVED COMPRESSION ACTION 3 ACTION 4
TYPE CONNECTION
ALL STRANDS COMPLETELY BEND GROUND ROD OVER AT BHOUND HOD
H CONNECTED, 6" MINIMUM
5 PARALLEL SPLICE
ALL STRANDS COMPLETELY
C . CONNECTED, 68 MINIMUM
? /PARALLEL SPLICE
(sti-Fos cPTION — TYPICAL GROUND ROD CONNECTIONS
IN THE EVENT THAT ' ACTION 1' CANNOT BE IMPLEMENTED
z Ve DUE TO SOLID ROCK LAYERS PREVENTING SOIL PENETRATION
GROUND THE GROUND RODS SHALL BE PLACED INTO THE EARTH
(SIL-FOS OPTIONI ROD STARTING WITH "ACTION 2" THEN PROGRESSING TO "ACTION 4
(SIL-FOS OPTION) AS NECESSARY DUE TO SITE CONDITIONS.
ACTIONS 2, 3 & 4 WHEN INSTALLING AROUND GROUND RING
SHALL BE POINTED PERPENDICULAR AND OUTWARD FROM STRUCTURE.
" GJ3" GJ4 AT SUBSTATIONS, GROUND RODS ARE TO BE DRIVEN VERTICALLY
-_— e ( PREFERRED), OR AT NO LESS THAN A 45 DEGREE ANGLE
H H CROUND ROD CONNECTION ( ACTION 4 NOT PERMISSIBLE). AT SITES WHERE THIS WOULD BE
GROUND CABLE *CROSS" JUNCTION DIFFICULT, 1T MAY BE NECESSARY TO DRILL THE HOLES AND BACK-FILL
WITH & CONDUCTIVE MATERIAL, SUCH AS ERICO GEM (DR EQUAL).
CONSULT THE GROUNDING DESIGNER.
EXOTHERMIC, COMPRESSION AND SIL-FOS METHODS 10 189971 | ADDED COMPRESSION CONNECTIONS, ADDED CONTENT| 04/02/2024 JAMES KELLY
FROM SHT 10, MOVED PREVIOUS CONTENT TO SHT 12
GROUNDING NOTE:
NO. |TYPE| WORK ORDER DESCRIPTION ISSUE DATE POINT OF CONTACT
IN SUBSTATION YARDS WITH A FAULT BONNEVILLE POWER ADMINISTRATION
MAGNI TUDE GREATER THAN 40KA, THE UNITED STATES DEPARTMENT OF ENERGY
EQUIPMENT CONNECTED TO HIGH VOLTAGE B ONNEVILLE
LINES OR BUS MUST BE GROUNDED WITH POWER ADMINISTRATION
LINES OR BUS MUST BE ( INSTALLATION STANDARD
CONSULT THE SUBSTATION GROUNDING ENGINEER. GROUNDING DETAILS
SOURCE SIZE SERIAL SHEET REVISION
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TINNED BAR LUG REQUIRED
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HARDWARE AND *4/0 CU CABLE,
APPLY PENETROX

!//TRANSMISSION LINE DESIGN

SUB GRQDEAx\

CONCRETE POLE—\\\

#4/0 CU CABLE
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CLAMP EVERY 5-0

CRUSHED ROCK X
SURFACING\\ //ﬁ

FINISH GRADE

y
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YAV |
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NOTE:

D0 NOT GROUND
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PACKING

654"
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CROUND CONNECTION

“7 77777777777 @\#4/0 CU

S
12"T0 18

Y

GND GRID

-0 MINIMUM ANYWHERE,
EXCERPT PIGTAIL. TO

AVOID CORROSION, PIGTAIL
SHALL NOT PHYSICALLY
CONTACT STEEL SLEEVE.

< PVC CONDUIT,
2-0" LONG

o NOTE:
o FOR DIRECT IMBED STEEL
. *4/0 CU POLES, SEE TRANSMISSION
DISCONNECT © LINE DESIGN STANDARDS.
SWITCH 4-0" MAX
MOUNT
NN/
! DET " GJ2
7 OR " GJ3" SEE PLASTIC SLEEVE,
K\ NOTE 4 SEE GROUNDING
NOTE 2
4J44B - . TYPICAL
\ | "\ @‘ %40 CUA// H MJ// PARALLEL GROOVE — STEEL STRUCTURE
oND GRID DET "GJ4 MECHANICAL CLAMP O
@ NOTE 2 - -
. NN/ . © w4,0 CU
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PORCELAIN GUY
TO GND GRID " " INSULATOR »
(SEE DET " GS4") G S 5
NI I |
"GS1° D.E. TOWER, TRANSFORMER TOWER ETC. FURROSTON TQPE\\\\\ L W 1l
GALVANI ZED \\7 ””””
SUBSTATION DEADEND STEEL ROD £4/0 CU
CONCRETE POLE AND PLATE GND GRID
H-FRAME GUY ANCHOR
NOTE 3 n chau
STEEL POLE WITH
N GUY WIRE GROUNDS
WITH STEEL ROD
AND PLATE GUY ANCHOR
ON SUBSTATION GROUND GRID
Uk H —*4/0 CU
o s
}7
@V P
// #1,/0 GROUND WIRE CLAMPED
TQ *4/0 AT TOP OF POLE.
N NN d RN/ NOTE 5
B I / : #4/0 CU
/ \ CND GRID -
= - = = = - = /%/
/ N ]
FLEXIBLE ELECTRICAL CONDUIT
D1SCONNECT . 686' SEALED AT ENTRANCE WITH
Do ] ) WATERPROOF CAULKING.
SWITCH o
MOUNT TYPICAL STEEL STRUCTURE o -
2 PROTECTIVE —| )////7
© COVER
NOTE 4
e R NOTES:
Afiijl ﬂ N N o ®4,0 CU ONLY ONE GROUND REQUIRED FOR A
[ N - L :7F>g7 TWO POLE STRUCTURE.
T 7 O IS o
\Qi?yf - DET " GJ4’ R
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CONCRETE POLE H-FRAME CND GRID STEEL STRUCTURE [353 1 1
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VNN, \

HENYA

BUS, LIGHTING, OR
115/7230KV ROD GCAP PEDESTAL
(USE "GLZ2" FOR DUBKYV ROD GAP)
(USE "GLD" FOR  LICHTINING MAST OR
OVERHEAD GROUND WIRE POLE)

GROUNDING THRU CONCRETE

NOTE:

FOR DIRECT IMBED STEEL
POLES, SEE TRANSMISSTON
LINE DESICN STANDARDS.

N TYPICAL
PARALLEL GROOVE - STEEL STRUCTURE
MECHANICAL o
CLAMP -
O ##
REINFORCED *4/0 CU 1 ///rf 4/0 CU
CONCRETE GUY
ANCHOR |
i T
M NINNZN ) ﬁ\ \
\\#4/0 Cu
CND GRID

" 658

STEEL POLE WITH
CUY WIRE GROUNDS
WITH REINFORCED
CONCRETE GUY ANCHOR
ON SUBSTATION GCROUND GRID

TYPICAL WOOD POLE OROUND
ON SUBSTATION GROUND CRID
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1707 GROUND

WIRE CLAMPED TO

470 AT TOFP OF POLE
NOTE D

FASTEN GROUNDING
CONDUCTOR WITH

COPPER COATED STAPLES
OUTSIDE FENCE,

PARALLEL GROOVE SEE NOTE 4
MECHANICAL
CLAMP
REINFORCED *4/0 CU CD///*#4/O cuU
CONCRETE GUY R
ANCHOR ‘
1
: ;ﬂ NN 'y
1 f > \ = 1“
| | | |
! ‘ #4/0 CU “\
| } GND GRID | |
| | \‘ |
! ! n n l_ 3
] GS12
WOOD POLE WITH
GUY WIRE GROUNDS
WITH REINFORCED
CONCRETE GUY ANCHOR
ON SUBSTATION GROUND GRID
1 /0% GROUND
WIRE CLAMPED TO
#4/0 AT TOP OF POLE
NOTE 5
PLASTIC SLEEVE.
SEE GROUNDING FASTEN GROUNDING
NOTE 2 CONDUCTOR WITH
A

PARALLEL OROOVE
MECHANICAL CLAMP
NOTE 2

PORCELAIN GUY
INSULATOR

COPPER COATED STAFPLES
OUTSTIDE FENCE, SEE
NOTE 4.

il #4/0 CU
= /

CORROSTON

A
VNV ‘

TAPE, TYPICAL ﬂ

GALVANIZED \_7 |
24/0 CU

STEEL ROD b eE T

AND PLATE |

GUY ANCHOR |

NOTE 3 n [353 1 :3" ‘,J

WOOD POLE WITH
GUY WIRE GROUNDS
WITH STEEL ROD
AND PLATE GUY ANCHOR
ON SUBSTATION CROUND GCRID

GROUNDING NOTE:

1. IN SUBSTATION YARDS WITH A FAULT MACNITUDE

GREATER THAN 4UKA,

THE EQUIPMENT CONNECTED

T0 HIGH VOLTAGE LINES OR BUS MUST BE CROUNDED

WITH A MINIMUM OF 2 - #4/0. CONSULT THE
SUBSTATION CROUNDING ENGINEER.

2. PLASTIC SLEEVE SHALL BE USED IF TSOLATION

SECTION IS NOT AT 8 FT OR HIGHER AND BONDING
T0 GROUND GRID IS NOT POSSIBLE OR PREFERRED,
FOR INSTANCE IS LOCATED OUTSIDE OF SUBSTATION

FENCE AND IS NOT PROTECTED.

3. CORROSION PROTECTION REQUIRED WHEN METAL IN
DIRECT CONTACT WITH SOIL AROUND COPPER CROUND

GRID.

COORDINATE WITH TRANSMISSION LINE DESION.

4, FOR POLES OUTSIDE THE FENCE ADD CONDUIT FOR

THEFT PROTECTION.

D, FOR POLES WITH STEEL CROSSARM OR SWITCH THE

UPPER CONNECTION SHOULD BE TWO HOLE LUG
CONNECTION STEEL CROSSARM.

4 189971 UPDATED TO NEW TBLOCK, MOVED CONTENTS TO SHT
15, ADDED CONTENTS FROM SHT 13, UPDATED
DETAILS GS8 & GS9, ADDED DETAILS GS12 & GS13,

RENAMED GE7 TO GS11 AND MOVE TO THIS SHEET

04/02/2024 JAMES KELLY
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