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INSULATION COORDINATION

INSULATION LEVEL

GROUNDED NEUTRAL SYSTEM(TYPICAL)

§¥g¥%h ﬂ%ﬂiﬂ?ﬂé* MAXIMUM ELEVATION-FEET
VOLTAGE BIL INSULATOR | SUSPENSTON SWITCH POWER
KV KV DISCS INSULATOR AND BUS CIRCULT | TRANSFORMERS
REQUIRED DISCS INSULATORS | BREAKERS
8.3 95 2 3,200
15.5 110 2 3,200
27.0 150 3 3,200
27.0 200 3 10,900
38.0 200 3 3,200
38.0 250 4 9,200
48.3 250 4 3,200
48.3 350 5 12,200
72.5 250 4 3,200
72.5 350 5 12,200
72.0 550 7 24,300
123.0 550 7 3,200
123.0 650 8 7,700
145.0 650 8 3,200
145.0 750 9 8,100
170.0 750 10 3,200
170.0 900 12 8,100
245.0 900 12 3,200
245.0 1050 14 7,400
245.0 1300 18 13,100
362.0 1300 18 3,200
550.0 1800 24 3,200

EXPLANATION
(@)—__DO NOT USE AT ANY ELEVATION.

NOTES

. LIGHTNING ARRESTERS SHOULD BE APPLIED IN ACCORDANCE

WITH THE MANUFACTURER'S STANDARDS, UNLESS OTHERWISE
NOTED.

. COUPLING CAPACITORS AND INSTRUMENT TRANSFORMERS
SHOULD BE APPLIED TO SAME ELEVATIONS AS GIVEN FOR
SWITCH AND BUS INSULATORS

. THE RATED KVA CAPACITY OF TRANSFORMERS WILL BE
REDUCED FOR EACH 330 FEET THAT THE ALTITUDE IS
ABOVE 3300 FEET:

FOR OIL-IMMERSED SELF-COOLED . _ _ __ 0.4%
FOR FORCED-AIR-COOLED . — — 0.5%
FOR FRT-TYPE SELF-COOLED — — — — 0.3%
FOR DRY-TYPE FORCED-AIR-COOLED — _ _0.5%

. ALTITUDE CORRECTION CALCULATION METHOD:
SUSPENSION/SWITCH & BUS/PCB: IEC 60071-2 (EXP.)
TRANSFORMER: IEEE C37.100.1 (CONT.)

C 4-17-26 CHANGED # OF INSULATOR DISCS REQUIRED TO
A7-KV MIN # OF DISCS REQUIRED. UPDATED TABLE VALUES.|

FORMERLY DWG NO. 140-D-407

NITED STATES DEPARTMENT OF ENER

U oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — GOLDEN, COLORADO

SUBSTATIONS STANDARDS
INSULATION COORDINATION

DESIGNED BUREC APPROVED

ELECTRICAL ENGINEERING
MANAGER

Fr ] JANUARY 13, 1984 | 31 [ 1004
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TABLE C
TABLE A SEPARATION OF TRANSFORMERS & OIL FILLED EQUIPMENT (NOTE 5)
SPACINGS AND CLEARANCES FOR BUSES AND SWITCHES IN SUBSTATIONS (NOTES 1, 2 & 3) TRANSFORMER FROM BUILDINGS FROM TRANSFORMERS
CLEARANCE FROM OVERHEAD CONDUCTOR LINE RATING oIL (X) SEPARATION (Y) SEPARATION
PHASE— PHASE-TO-GROUND TO GROUND AND ROAD SURFACES nuvBeR ¥ (KVA) (GALLONS) WITHOUT FIREWALL | WITHOUT FIREWALL
TSE_?K/CSE CLEARANCES CENTERLINE-TO-CENTERLINE PHASE SPACING INSIDE_SUBSTATIONS (FEET-INCHES) (FEET-INCHES)
" VERTICAL BREAK SIDE BREAK ALL HORN GAP
o DISCOMECTING | HORLZONIAL BRENO | e | to crowe | To mos0 e
MAXIMUM o o
LINE 4| VOLTAGE BIL MINIMUM MINIMUM |RECOMMENDED| BUS SUPPORTS SWITCHES SIDE BREAK SURFACES SURFACES 1 1,000 OR LESS| LESS THAN 500 5'-0 5'-0
NUMBER (KV RMS) (KV CREST) |(FEET-INCHES)|(FEET-INCHES)|(FEET-INCHES)| (FEET—INCHES) (FEET-INCHES) (FEET-INCHES) (FEET-INCHES) (FEET-INCHES) 2 UP TO 10,000 | 500 TO 5,000 25' g 251 Q"
(COLUMN) == <)) (2) (3) (4) (5) (6) 7 (8) (9 (10)
3 OVER 10,000 OVER 5,000 50'-0" 50'-0"
1 15.5 110 110" 0'-7" 10— *2'-0" % 2'-6" % 3'-0" 11'—0" 20'-0"
2 27 150 =3 0'-10" 103" % 2'-6" % 3'-0" * 4'-0" 11'=0" 22'-0" "y
CONTATNUENT WLTHOUT
3 38.0 200 1'-6 111 1'-11 *3'-0 % 4'-0 5'-0 11'=0 22'-0 \ oIl
4 48.3 250 11" 115" 111 * 4'-0" 5'—0" 6'-0" 11'=0" 22'-0"
5 72.5 350 27" 201" 207" 5'—0" 6'-0" 7'-0" 11'=0" 23'-0"
XFMR XFMR
6 123 550 4'-5" 3'-6" 311" 7'-0" 9'-0" 10'-0" 12'=0" 24'-0" A B
7 145 650 5'-3" 412" 4'-5" 8'-0" 11'=0" 12'-0" 13'=0" 25'-0"
8 170 750 6'—0" 4'-10" 5" 9'—0" 13'—0" 14'-q" 14'—Q" 26'—0" S| T Y e i
= CONTAINMENT §< SPILL NOTES
9 245 900 7'-5" 5 -11" 6'-7" 12'-0" 16'-0" 16'-0" 15'-0" 27'-0" =y CONTAINVENT o
— — — — — — — — CONTAINMENT 1. FOR NEW CONSTRUCTION, PHASE SPACING SHALL BE NO
10 245 1050 8'-9 6'-11 7'=7 13'-0 18'-0 18'-0 16'-0 28'-0 LESS THAN 5-0' TO LIMIT ANIMAL INDUCED OUTAGES.
— — — —— —— —— —— CONTROL 2. EXCEPT FOR SEISMICALLY QUALIFIED INSTRUMENT
" 362 1300 9'-11 8'-8 8'-10 16'-0 - 20'-0 18'-0 30'-0 BUILDING TRANSFORMERS (8'—0'"), CLEARANCES FROM GROUND TO
12 550 1800 12'-0" 12'-8" 25'-0" - 30'-0" 30'-0" 35'-0" gﬁiLEOBTEOmOOEEggU%SXEN;f‘g.s.HINGS OR INSULATORS
3. MINIMUM DISTANCES SHALL BE INCREASED FOR
ADJUST FOR ELEVATIONS % NOTE 1 ELEVATIONS ABOVE 3300' USING THE FOLLOWING
OVER 3:300 FT FIG 2 FORMULA:
MINIMUM SEPARATION DISTANCE FOR OIL FILLED EQUIPMENT
COLUMNS 3 THRU 8: MEETS OR EXCEED VALUES BASED ON IEEE C37.30.1 TABLE 14 ( ((ELEVATION-3300)+1000)x3%)xDISTANCE)
4. WAPA USES A 15'-0" VEHICLE REFERENCE HEIGHT. NESC
COLUMNS 9 & 10: MEETS OR EXCEEDS VALUES BASED ON NESC C2, TABLE 232-1 C2 TABLE 232-3 PERMITS A 14'-0" REFERENCE HEIGHT.
THE ADDITIONAL 1'-0" ACCOMMODATES TALLER
VEHICLES, INCLUDING FARM EQUIPMENT AND IS
ALREADY INCORPORATED INTO TABLE B CLEARANCES.
5. MINIMUM SEPARATION DISTANCES ARE IN ACCORDANCE
WITH IEEE 979 AND NFPA 850.
TABLE B
STATION FENCE SAFETY CLEARANCES (NOTES 3 & 4)
DIMENSIONS FOR FIGURE 1 (NESC C2 FIGURE 110-1)
RECOMMENDED
VAXINUM VAXINUM MINIMUM ZONE MINIMUM ZONE
PHASE-TO- | PHASE-TO- | IMPULSE PEDESTRIAN ONLY
LINE 4 PHASE GROUND BIL DIMENSION-A | DIMENSION-A | DIMENSION-B | DIMENSION-A | DIMENSION-B
NUMBER (KV_RMS) (KV_RMS) | (KV CREST) | (FEET-INCHES) | (FEET-INCHES) | (FEET-INCHES) | (FEET-INCHES) | (FEET-INCHES)
(COLUMN) = ) (2) (3) (4) (5) (5) (6) (7
1 15.5-38 22 110-150 20'-1" 15'=1" 10'=7" 25'-1" 15'-0"
2 48.3-72.5 42 250-350 211" 16'=1" 110=7" 26' 1" 15'=0"
3 121 70 550 211" 16'=1" 13'-0" 26' 1" 16'-0"
4 145 84 650 217" 16'=7" 13'-8" 26' 7" 16'-8"
5 169 98 750 22'-0" 17'-0" 14" —4" 27'-0" 17'—4"
6 242 140 900 23'-5" 18'—4" 15'=5" 28'-5" 18'-5" ,’ .
_gn [yl g [T [~ | ?: 4-17-26 REVISED NOTES AND A & B VALUES IN TABLE B.
7 242 140 1050 23’5 18'—4 16'-5 28'-5 19'-5 | F A7-KV UPDATED CODE REFERENCES.
8 362 209 1300 25'-8" 20'-8" 18'—4" 30'-8" 21'-4" l E 7-20-06 REVISED TABLE A, COLUMN (6) FOR
— — — — | SAFETY ) A7-RC 242 AND 362KV
9 555 318 1800 29'-5 24'-5 21'-6 29'-5 24'-6 | CLEZ%?@CE EID D [3512-01 ADDED FIG 1 AND ASSOCIATED DIMENSIONS TABLE B
A7-RMC
ADJUST FOR ELEVATIONS OVER 3,300 FT } I
(NOTE 3) c 8-18-00 REDRAWN, REVISED COLUMN 4 TO AGREE WITH NEMA
| QUTSIDE A3-RMC SG-6, ADDED LINE 12, AND ADDED NOTES.
I s\ SUBSTATION
COLUMN 4: BASED ON NESC C2, TABLE 232-1 FOR ROADWAYS, DRIVEWAYS, ALLEYS, PARKING LOTS; CULTIVATED, FORMERLY DWG NO. 40-D-411
GRAZED OR FORESTED LAND (NOTE 3). &/( YV UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
COLUMN 5:  SPACES SUBJECT TO PEDESTRIANS OR RESTRICTED TRAFFIC ONLY. READ THE FULL DESCRIPTION IN FABRIC FENCE CORPORATE_SERVICES OFFICE — GOLDEN. COLORADO
NESC C2, TABLE 232-1, FOOTNOTE 9 FOR APPLICABILITY. g 7'-0" MIN HEIGHT
COLUMN 5: BASED ON NESC C2, PROTECTIVE ARRANGEMENTS IN ELECTRIC SUPPLY STATIONS SECTION AND SUBSTATION STANDARDS
NESC C2 TABLE 110-1. FIGURE 1 BUSES AND SWITCHES
COLUMN 6: COLUMN 6 ADDS 5'-0" BUFFER PER WAPA POLICY IN ADDITION TO NESC C2 REQUIREMENTS. SAFETY-CLEARANCE TO ELECTRIC-SUPPLY STATION FENCES SPACINGS AND C|_ EARANCES
COLUMN 7: COLUMN 7 ADDS A 3'—0" BUFFER TO ACCOUNT FOR MAXIMUM ALTITUDE CORRECTION APPLIED TO COLUMN 5.
A MINIMUM OF 15'—-0" HORIZONTAL CLEARANCE IS REQUIRED FOR ACCESS AND MAINTENANCE. sEszonEp BUREC ©oprovep ROSS M. CLARK
FOR VEHICULAR TRAFFIC BETWEEN LIVE PARTS AND FENCE, HORIZONTAL CLEARANCE OF AT LEAST 30 T ELECTRICAL ENGINEERTNG MANAGER
FEET (40 FEET FOR SUBSTATIONS 345KV OR HIGHER) IS REQUIRED.
| JANUARY 6, 1984 | 31 [ 1005
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HOT-LINE JUMPER CONNECTOR (NTS) WELDED HOT-LINE END COUPLER (NTS)

SEE NOTE 2

DETAIL G

90° HOT-LINE STUD TO PAD CONNECTOR (NTS)

SEE NOTES 2 & 7
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DETAIL H

HOT-LINE PAD TO PAD (NTS)

INT EM DESCRIPTION (SEE NOTE 6)

D

STRANDED ALUMINUM OR ACSR CONDUCTOR

WELDED AND POLISHED BOLT HEAD

COMPRESSION FITTING

BUS SUPPORT CLAMP 3-INCH BC

POST INSULATOR (TR NO. 202)

TERMINAL LUG CONNECTOR PLATE 3-INCH BC

SPS ALUMINUM TUBING

O |N|[o|O|+P|W|IN|=]|O

TERMINAL STUD

NOTES

1. WELDMENT TYPE FITTINGS SHALL BE USED ON RIGID BUS
IN LIEU OF BOLTED UNLESS OTHERWISE SPECIFIED.

2.BOLT LENGTH SHALL BE SUFFICIENT TO ALLOW
INSTALLATION AND REMOVAL OF MATING TERMINAL PAD
WITHOUT REQUIRING REMOVAL OF HEX-HEAD NUT. AFTER
INSTALLATION THE BOLT SHALL NOT EXTEND BEYOND

TOP OF NUT.

3. TERMINAL CONNECTOR _PADS TO CONFORM WITH NEMA
STANDARDS CC-1/ANSI C119.3.

4_ALL CONNECTORS, INCLUDING SHIELDING CAPS, SHALL
BE SUITABLE FOR INSTALLATION AND REMOVAL BY USE
OF HOT-LINE TOOLS.

5.ALL NUTS USED IN CONJUNCTION WITH HOT-LINE
FITTINGS SHALL BE COMBINATION NUT-WASHERS
(SHOULDER NUTS) OF THE REUSABLE CAPTIVE TYPE.

6.CONNECTORS FOR USE AT VOLTAGES OQF 230KV _AND
ABOVE SHALL BE DESIGNED TO BE CORONA FREE OR
SHIELDING CAPS SHALL BE PROVIDED ON THE
CONNECTORS TO CONTROL CORONA.

7.DETAIL "H" IS DESIGNED FOR USE WITH OTHER HOT-LINE
FITTINGS, WITH BOLTS REVERSED WHEN NECESSARY.

HOT LINE FITTINGS ARE NO LONGER
USED AT WAPA FOR NEW CONSTRUCTION.
FOR CONNECTION TO LEGACY FITTINGS,
NEW NEMA 4 FITTINGS CAN BE BOLTED
DIRECTLY TO EXISTING FITTING.

FOR INFORMATION ONLY

\ HOT LINE FITTINGS ARE NO LONGER USED AT WAPA
8-7-26 FOR NEW CONSTRUCTION. FOR CONNECTION TO
J—KB LEGACY FITTINGS, NEW NEMA 4 FITTINGS CAN BE
BOLTED DIRECTLY TO EXISTING FITTING.

F 7-15-1 REVISED TITLE BLOCK ONLY.
A7-RC

5-14-99 \ REDRAWN .
A3-0P N

m

SUPER&‘Q{S DWG NO. 40-D-6928

UNITED STA DEPARTMENT OF ENERGY

WESTERN _AREA PQWER ADMINISTRATION

CORPORATE SERVICES OFNJCE — LAKEWOOD, COLORADO

SUBSTATION SJANDARDS

HOT-LINE FITNINGS
DETAILS

C

A MAY 18, 1979 | 31 [ 100
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GROUNDED NEUTRAL
SYSTEM

TABLE 1
PORCELAIN OR GLASS UNITS
GRADING RING COMPRESSION DEAD END FITTING, VOLTAGE (KV) MAXIMUM | NUMBER OF
CLEVIS EYE ADJUSTABLE CLEVIS, SINGLE TONGUE ALTITUDE | 5 3/4 DISCS
— INSULATORS
O P / \ SINGLE TONGUE DEAD END TOCKET EXE 25 19.800 2
_ (HOT LINE)

SOCKET EVE CADJUSTABLE GLEVIS) u Y-CLEVIS EYE 34.5 19,800 3

e —=" ANCHOR SHACKLE 46 19,800 4

69 1900 7

B YOKE PLATE O & ] 115 18, 100 10

Y=CLEVIS BALL SOCKET CLEVIS 12? : g,ggg 11 ;

230 10,700 15

COMPRESSION
ASSEMBLY A JUMPER TERMINAL
ASSEMBLY F
SINGLE POLYMER-FIBERGLASS INSULATOR STRING
/e — ONE SUBCONDUCTOR (NOTE 5)
INSULATORS /,
Y-CLEVIS
_ EYE
BALL EYE i
_ . 8" YOLK PLATE
- HUBBELL CATH# NOTES

YPD5024685 1. INSULATORS SHALL BE SOCKET AND BALL TYPE
\ (OR EQUAL) ANSI CLASS 52-3, PORCELAIN, ANSI GREY WITH A
\ MECHANICAL AND ELECTRICAL STRENGTH OF 20,000

\|© LBS.
2. ALL HARDWARE SHALL BE GALVANIZED MALLEABLE

IRON OR FORGED STEEL WITH AN ULTIMATE
STRENGTH HIGHER THAN THE RATED STRENGTH OF
THE REFERENCED INSULATOR CLASS. YOKE PLATES
AND TOWER ATTACHMENT HARDWARE FOR DOUBLE
TS TASE oLy NP STRING ASSEMBLIES SHALL HAVE ULTIMATE
STRENGTH TWO TIMES THE RATED STRENGTH OF
REFERENCED INSULATOR CLASS.

SOCKET CLEVIS '
ASSEMBLY C

Y-CLEVIS BALL INSULATORS

3. ALL HARDWARE BOLTS SHALL BE FURNISHED WITH
] NUT AND COTTER KEY.
INSULATORS ASSEMBLY W 4. THE NUMBER OF PORCELAIN OR GLASS INSULATORS
Y-CLEVIS [ \ . SHALL BE DETERMINED BY TABLE 1.
BALL S— —A £ 5. THE SIZE, RATING, LENGTH, HOLE SIZES, ETC
SOCKET CLEVIS ARE SHOWN ON THE PLAN OR SECTION DRAWINGS.
6. FITTINGS AND GRADING RINGS SHALL BE USED AT
h— <= 345KV AND UP.
8" YOLK PLATE
YOKE PLATE SOCKET CLEVIS HUBBELL CAT#
VEE SHACKLE YPD5024685
ASSEMBLY G (OR EQUAL)
—
ASSEMBLY D
BALL CLEVIS CLEVIS EYE
ANCHOR SHACKLE
GRADING RING
SOCKET CLEVIS INSULATORS—. SINGLE TONGUE DEAD END Y—CLEVIS Y=CLEVIS
(NOTE 5) [ (ADJUSTABLE CLEVIS) BALL BALL
Y CLEVIS X" e 4-17-26 ADDED ASSEMBLIES G, H AND I. ADJUSTED
BALL p A7-KV INSULATION COORDINATION TO MATCH T—LINE
[SOCKET EYE / / 4-8-14 DELETED ASSEMBLY G. ADDED NOTE 6
o " F [ a7Rmo ’ ’
B % % 7-15-03 REVISED TITLE BLOCK ONLY.
E E E|lke
= = D |6-6-01 ADDED ASSEMBLIES F AND G.
7/8 @ 1.25" EDGE 2 2 A7—JTH
DISTANCE GALVANIZED STRAP 'y = = c 10-31-96 | ADDED TABLE 1.
(172" BY 2') . A3-0P
O B 8-2-96 |REDRAWN. ADDED INSULATOR ASSEMBLIES WITH GRADING
ASSEMBLY E SOCKET CLEVIS S;ngtE gkgE A3~ RINGS.
o SOCKET EYE YPD5024685 SUPERSEDES DWG NO. 40-D-5359
- (HOT LINE)
- (OR EQUAL) UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
O ANCHOR SHACKLE CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO
) SUSPENSION SUBSTATION STANDARDS
SHOE
SUSPENSTON INSULATOR AND
SHOE
ASSEMBLY H ASSEMBLY I HARDWARE ASSEMBLIES
pESIGNED J-0.T- W.C.W. APPROVED ROSS M. CLARK
ELECTRICAL ENGINEERING MANAGER
ASSEMBLY Y A MAY 18, 1979 | 31 [ 1020
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31

ITEM 15
350KV BIL
TR 278
EQUIV(HS)

10 3/8 BC

9/16% HOLES
FOR 1/2¢ BOLTS

FLANGED BASE CAP FOR
200-1050KV BIL ASSEMBLIES

44

[

ITEM 4
550KV BIL
TR 287

EQUIV(HS)

]

44

ITEM 16
550KV BIL
TR 287
EQUIV(HS)

53

ITEM 5
650KV BIL
TR 289

EQUIV(HS)

—

Ll

ITEM 6
750KV BIL
TR 295

EQUIV(HS)

61

FLANGED BASE CAP FOR
1300-2050KV BIL ASSEMBLIES

79

ITEM 7
900KV BIL
TR 308

EQUIV(HS)

91

ITEM 8
1050KV BIL
TR 316
EQUIV(HS)

UPRIGHT STACKING POST INSULATORS NoTE 3)

53

ITEM 17
650KV BIL
TR 289
EQUIV(HS)

UNDERHUNG STACKING POST INSULATORS

H

y

61

ITEM 18
750KV BIL
TR 295
EQUIV(HS)

79

ITEM 19
900KV BIL
TR 308
EQUIV(HS)

91

ITEM 20
1050KV BIL
TR 316
EQUIV(HS)

(NOTE 3)

105

ITEM 9
1300KV BIL
TR 369
EQUIV(EHS)
(TAPERED)

105

ITEM 21
1300KV BIL
TR 369
EQUIV(EHS)
(TAPERED)

11/16% HOLES
FOR 5/8¢ BOLTS

121

ITEM 10
1470KV BIL
TR 373
EQUIV(EHS)
(TAPERED)

121

ITEM 22
1470KV BIL
TR 373
EQUIV(EHS)
(TAPERED)

151

ITEM 11
1800KV BIL
TR 391
EQUIV(SS)
(TAPERED)

151

ITEM 23
1800KV BIL
TR 391
EQUIV(SS)
(TAPERED)

181

ITEM 12
2050KV BIL
TR N/A
(SS)
(TAPERED)

181

ITEM 24
2050KV BIL
TR N/A
(SS)
(TAPERED)

DESCRIPTION
ITEM MATERIAL TO BE EQUIVALENT TO TYPES REFERENCED
NO. (SEE NOTES 1, 2 AND 3)
MANUFACTURER CATALOG NO.
LAPP NEWELL NGK-LOCKE VICTOR
T | J54795A 7001 PX0348 1710
2 | J54795A 7001 PX0348 1710
3 | J484048 7001 PX0349 1714
4 | J313256-70 478217101 PHO5512 1725-33
5 | J320613-70 47822-7101 PHO6512 1726-33
6 [J52161FPA-70 47823711 PHO7512 1727-33
7 | J318201-70 47825-7101 PHO90221 1728-32
8 | J50439F=70 47827-7101 PH105221 1729-32
9 [ J311908A-70 47862-7101 PE13022 1603-35
10 | J310875-70 478487101 PE14722 1614
11_| J300744A=70 478547101 PE18032 1640
12 | J310877-70 47855-7101 PE20532
13 | J54796A 47163-7001 PX0315 1711
14 | J54796A 47163-7001 PX0315 1711
15 | J484058 471697001 PX0316 1715
16 | J313248-70 47821-7201 PX0286 1725-34
17 [J320614-70 478227201 PX0313 1726-34
18 [J310921PA=70 47823-7201 PX0307 1727-34
19 | J318571-70 478257201 PX0309 1728-33
20 | J310924-70 47827-7201 PX0310 1729-33
21 | J313259-70 48149-7201 PX0311 1634-34
22 | J310927-70 475047201 PX0312 1615
23 | J313260-70 48191-7201 PX0306 1641
24 | J310920-70 47503-7201 PX0305
25 | BASE MOUNTING BOLTS 1/2 IN. GALV STEEL WITH LENGTH TO SUIT, COMPLETE W/NUTS

AND LOCKWASHERS

BASE MOUNTING BOLTS 5/8 IN. GALV STEEL WITH LENGTH TO SUIT, COMPLETE W/NUTS

AND LOCKWASHERS

EXPLANATION
SS__ _ _STANDARD STRENGTH
HS_ _ _ _HIGH STRENGTH
EHS _ _ _ EXTRA-HIGH STRENGTH
NOTES

—_

. COLOR SHALL BE LIGHT GRAY (ANSI 70).
2. BIL RATINGS ARE FOR INSULATOR ASSEMBLIES. UNITS
MAY BE ASSEMBLED WITH OR WITHOUT RAIN SHIELDS.

3. EQUIVALENT STACKING POST INSULATOR ASSEMBLIES

SHALL MEET THE REFERENCED ANSI TR NUMBER
ELECTRICAL AND MECHANICAL STRENGTH CHARACTERISTICS.
gé§3¥ﬁgE CAPS SHALL BE IN ACCORDANCE WITH THIS

REFERENCE DRAWINGS
STACKING POST INSULATORS —

UPRIGHT M & E RATINGS __ _ _ _ __ _ ______ 31 1087
STACKING POST INSULATORS —
UNDERHUNG M & E RATINGS - — — 31 1088

DRAWING IS NO LONGER USED AT WAPA
FOR NEW CONSTRUCTION.
SEE DRAWING 31 1084.

FOR INFORMATION ONLY

DRAWING IS NO LONGER USED AT WAPA FOR NEW
CONSTRUCTION. SEE DRAWING 31 1084.

e

REVISED LAPP PART NUMBERS ON ITEMS 5,7,17,
AND 19 IN THE DESCRIPTION TABLE.

9— 12
E[55¢

3-26-09 \ REVISED NEWELL NUMBERS
B5-MK

o

UNITEDNGTATES DEPARTMENT OF ENERGY
POWER ADMINISTRATION

WES
CORPORATE SERVISKS OFFICE — LAKEWJOD, COLORADO

SUBSTATIONNSTANDARDS

SUBSTATION DESIGN

Fa] NOVEMBER 3, 1986 31 [ 108
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5/8-11 THREADS
3/4 FULL DEPTH (MIN)
5" BC

END CAP FOR ALL
INSULATOR STACKS

S'" BC

BASE CAP FOR
110-1050KV BIL

(4)
5/8-11 +0.15" OVERSIZE
.63 FULL THREAD

TAPPED HOLES

TAPPED HOLES

3/4-10 +0.15" OVERSIZE

(4)
. 88 FULL

BASE CAP FOR
1300-1470KV_BIL

THREAD

BASE CAP FOR
1800-2050KV_BIL

4)

.88 DIA

’F“‘fF::q
;
 — — B =
-ﬂ'
= 0 —— —
A a Q = —
B = —
_ _ g = —
& N — —
3 = —
y y y | 3 N — v =
110KV BIL 200KV BIL 250KV BIL 350KV BIL 550KV BIL 650KV BIL 750KV BIL
TR 225 TR 267 TR 267 TR 278 TR 287 TR 289 TR 295
ANST ANSI ANST ANST ANST ANSI ANST ANSI ANST ANSI ANST ANSI ANST
TR 225 TR 267 TR 267 TR 278 TR 287 TR 289 TR 295 TR 308 TR 316 TR 367 TR 371 TR 392 TR 401
EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV EQUIV
NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3
PHYSICAL DATA
LEAKAGE DISTANCE, IN 15.5 43 43 72 99 116 132 165 198 231 264 360 432
PORCELAIN DIAMETER, IN 8.50 10 10 10.59 10.51 8.43 8.11 8.43 9.88 9.84/ 10.41/ 11.13/ 12.50/
8.90 8.81/ 11.00/ 11.88/
8.56 9.63 11.13/
10.75
MECHANICAL VALUES
CANTILEVER STRENGTH, LB 4000 4000 4000 3000 2600 2200 1850 1450 1250 1450 1170 1750 2000
TENSILE STRENGTH, LB 20000 25000 25000 25000 25000 25000 25000 25000 25000 20000 20000 20000 20000
TORSIONAL STRENGTH, IN-LB 14000 20000 20000 40000 90000 90000 90000 90000 90000 40000 40000 60000 60000
COMPRESSION STRENGTH, LB 20000 60000 60000 60000 75000 75000 75000 75000 75000 60000 60000 60000 60000
ELECTRICAL VALUES
CRITICAL IMPULSE
FLASHOVER, POS, KV 125 280 280 3390 610 710 810 1010 1210 1410 1610 2000 2250
LOW FREQUENCY
WET WITHSTAND, KV 45 100 100 145 230 275 315 385 455 525 590 710 830
IMPULSE WITHSTAND, KV 110 250 250 350 550 650 750 900 1050 1300 1470 1800 2050
RADIO INFLUENCE
VOLTAGE
TEST VOLTAGE, KV 10 30 30 44 73 88 103 146 146 220 220 318 318
MAX RIV-MICROVOLTS
AT 1000KHZ 50 200 200 200 200 200 500 500 500 1000 1000 2000 2000

80"

i

THRU HOLES

900KV BIL
TR 308

!

92"

4

v

1050KV BIL
TR 316

y (_Eﬁ
L f.—j
y
= ohs
=
= &
5| s
—] Jymu\ 1
1300KV BIL 1470KV BIL 1800KV BIL 2050KV BIL
TR 367 TR 371 TR 392 TR 401

NOTES

1. COLOR SHALL BE LIGHT GRAY (ANSI 70).

2. BIL RATINGS ARE FOR INSULATOR ASSEMBLIES, UNITS
MAY BE ASSEMBLED WITH OR WITHOUT RAIN SHIELDS.

3. EQUIVALENT STACKING POST INSULATOR ASSEMBLIES
SHALL MEET THE REFERENCED ANSI TR NUMBER
ELECTRICAL AND MECHANICAL STRENGTH CHARACTERISTICS.
gé§3¥ﬁgE CAPS SHALL BE IN ACCORDANCE WITH THIS

SUPERSEDES DWG NO. 31 1081, 31 1087 & 31 1088

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

SUBSTATION STANDARDS
STACKING POST INSULATORS

ELECTRICAL ENGINEERING MANAGER

31 | 1084

2] JuLy 27, 2026

REF(S):

Return to TOC



IMAGES:

Jul 27, 2026- 11:12am
S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\31

Plotted By:court

Donita (CONTR) on 7/27/2026 11:12 AM

1085k .dwg Last Saved By: Court,

21_g"
[e] [=]
] =
©o
o
ol !
o
o
® 20
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TYPE A

(FOR_SINGLE-PHASE VOLTAGE TRANSFORMERS OR
COUPLING CAPACITOR VOLTAGE TRANSFORMERS)

(TYPICAL)
21 _gn
(o] =]
(-] -] =
©w
o
|5
° B T
)
o
E. o] ®

PO
-3 @ -3

TYPE F copTION 1)

(FOR 3-PHASE VOLTAGE TRANSFORMERS OR
COUPLING CAPACITOR VOLTAGE TRANSFORMERS)
(DSW ONLY)

91 _gn
) =
@ (-] =
O w
® o
e
o I
N
o
TEE o] ®

:'5{ .

11— 11 —g

TYPE C

(FOR 3-PHASE CURRENT TRANSFORMERS)
(TYPICAL)

2 g
] ]

(] (-] =
©
o

|5

° o T

)
o

PO
-3 @ 1'-3"

TYPE F (opTION 2)

(FOR 3-PHASE VOLTAGE TRANSFORMERS OR
COUPLING CAPACITOR VOLTAGE TRANSFORMERS)
(TYPICAL)

1r-g"

6"

g
11-g"

8"

10" 10"

TYPE D

(FOR SINGLE-PHASE CURRENT TRANSFORMERS)
(TYPICAL)

21 g
(K2 (K2
(-] (-] =
©
%
|5
o| !
"
%
Psoccsoccssesesssssq
E. @ J| &

T
-3 @ 1'-3"

TYPE J (opTION 1)

(FOR 3-PHASE COUPLING CAPACITOR VOLTAGE
TRANSFORMERS WITH THREE SECONDARIES)
(DSW ONLY)

CONDUIT BUSHED NIPPLE —

[
SHEET STEEL BOX*j:i;[
BODY

jk\\\\A'GASKET COATED

WITH PROTECTIVE
VARNISH OR OTHER

SEALER OR MAKE
WEATHERTIGHT

RIGID STEEL

CONDUIT CONDUTT

ENTRANCE DETAIL

(NUMBER OF ENTRANCES AS REQUIRED)
(NOTE 8)

21 _g"

6"

8"

8"
3 _on

8"

Psseessscssscssssssd

F. G @,

6"

T
1'-3" @ -3

TYPE J (0pTION 2)

(FOR 3-PHASE COUPLING CAPACITOR VOLTAGE
TRANSFORMERS WITH THREE SECONDARIES)
(TYPICAL)

TABLE NO. 1 REFERENCE MATERIALS

EQUIPMENT FUSE HOLDER FUSE IJgM DESCRIPTION

VT BUSSMANN 0.1 TO 30A. 250vV| 10A REN | |1-POLE FUSE BLOCK, BUSSMANN HM25030-1SR OR EQUAL,

-T. CAT. NO. HM25030-3SR SUPER LAG WITH FUSE PER TABLE NO. 1

C.C.V.T |BUSSMANN 0.1 TO 30A. 250V| 10A NON 2 |12-POINT TERMINAL BLOCK, G.E. CAT. NO. EB25B12
METERING CAT. NO. HM25030-3SR BUSS TRON 5 |6-POINT TERMINAL BLOCK, SHORT CIRCUITING TYPE,
C.C.V.T. |BUSSMANN 0.1 TO 30A. 250v| 10A NON G.E. CAT. NO. EB27B06SC

RELAY CAT. NO. HM25030-3SR BUSS TRON GROUND CONNECTOR, BURNDY MECHANICAL TYPE K2C WITH

4 [2-EVERDUR NUTS AND LOCKWASHER SIZED FOR GROUND
CONDUCTOR

BRONZE MACHINE SCREWS NO. 10 X 32 WITH BRONZE
WASHERS AND NUTS

6 |PANEL BOARD MOUNTED TO REAR OF TERMINAL BOX

COPPER BAR 1/4'" X 1 1/4" X 10". DRILL AND TAP 9
HOLES FOR ITEM 5. DRILL 2 HOLES FOR ITEM 6.

COPPER BAR 1/4'" X 1 1/4" X 18". DRILL AND TAP 12
HOLES FOR ITEM 5. DRILL 2 HOLES FOR ITEM 6.

COPPER BAR 1/4'" X 1 1/4" X 24". DRILL AND TAP 18
HOLES FOR ITEM 5. DRILL 2 HOLES FOR ITEM 6.

10 [3-POLE FUSE BLOCK WITH FUSES PER TABLE NO. 1

4—-POLE GANGED DISCONNECT SWITCH, STATES TYPE SMH
404-E.

3—POLE GANGED DISCONNECT SWITCH, STATES TYPE SMH
403-N.

NOTES

1. CATALOG REFERENCES SHOWN ARE FOR COMPARISON OF
TYPE, DESIGN, CHARACTER OR_QUALITY OF ITEM DESIRED
AND DO NOT PROHIBIT ITEMS THAT ARE EQUIVALENT.

. ALL DIMENSIONS GIVEN ARE INSIDE DIMENSIONS.

. TERMINAL BOXES SHALL BE NEMA 4 HOFFMAN OR
WIEGMANN TYPE OR EQUAL. TERMINAL BOXES SHALL BE
PAINTED WITH MANUFACTURER'S STANDARD PAINTING
SYSTEM, COLOR ANSI 70 GRAY, AND SHALL MEET
APPROPRIATE UL REQUIREMENTS.

4. THE COVER SHALL HAVE AT LEAST TWO HINGES OR A

CONTINUOUS HINGE ON ONE SIDE. ALL HARDWARE FOR
38¥EE SHALL BE MADE OF NON-FERROUS, NON-CORROSIVE

5. MOUNTING BOLTS, NUTS AND WASHERS FOR THE BOX,
TERMINAL BLOCKS AND FUSE CUTOUT BASES SHALL BE
HOT DIPPED GALVANIZED OR NON-FERROUS,
NON-CORROSIVE METAL .

6. ALL TERMINAL BOX COVERS SHALL BE PLAINLY MARKED
WITH THEIR DESIGNATIONS.

7. GROUND ALL BOXES TO THE MAIN GROUND GRID WITH 3
CONDUCTOR NO. 7 OR 7 CONDUCTOR NO. 4 BARE
COPPER—CLAD CABLE.

8. CONDUIT IS TERMINATED AT TERMINAL BOX USING A
WATERTIGHT CONDUIT HUB WITH AN INSULATED THROAT.
USE APPLETON ''UNI-SEAL" TYPE HUB, CROUSE-HINDS
TYPE HUB, OR EQUAL.

9. THE COVER SHALL HAVE QUICK RELEASE LATCH WITH
HASP. THE USE OF SCREWS TO SECURE THE COVER IS
NOT PERMITTED.

10. TYPICAL ARRANGEMENT SHOWN, ACTUAL ARRANGEMENT
WILL BE DETERMINED BY THE COR.

11.SEE DRAWINGS 31 1510 AND 31 6000 FOR TERMINAL BOX
GROUNDING DETAILS.

12.CONDUCTORS BETWEEN KNIFE SWITCHES, FUSES AND
TERMINAL BLOCK'S SHALL EITHER BE COLOR MATCHED OR
BLACK WITH CIRCUIT LABELS.

WN

REFERENCE DRAWINGS

GROUNDING PLANS EQUIPMENT GROUNDING_ _ _ _ _ _ 31 1500
GROUNDING PLANS TYPICAL DETAILS 31 1510
EQUIPMENT CABINET SHIELDED CABLE
GROUNDING — — — — 31 6000
K (752226 REVISED TEMINAL BOX DIMENSIONS AND ADDED
A7-CK TERMINAL BOX GROUND DETAIL REFERNCE DRAWINGS.
J|228025 ADDED NOTE 11, CORRECTED FUSE MANUFACTURER NO.
AT-RMJ

SUPERSEDES DWG NO. 31-1064

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

SUBSTATION STANDARDS
TERMINAL AND FUSE BOXES

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

(] FeEBRUARY 22, 1990 31 | 1085
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ITEM
NO. BILL OF MATERIAL
172" 2 1/4" 1120 12 1 e 2 1/4" 2
T R 6-POINT TERMINAL BLOCK, SHORT CIRCUITING TYPE,
. 1 |G.E. CAT. NO. EB27BO6SC
30 1/om 1o
RE— — GROUND CONNECTOR, BURNDY TYPE K2G20B1 WITH
2 |2-EVERDUR NUTS AND LOCKWASHER
1 HH HH HH HH 1 BAKELITE, MICARTA, OR EQUIVALENT INSULATING
T T T T T R 3 |MATERIAL 1 174" X1 1/2" X 1'=0". DRILL 4 HOLES
5 HERp - - - - St AND COUNTER BORE TO SUIT
T I I | | T
oo P / | 4 |COPPER BAR 1/4" X 1" X _10". DRILL AND TAP
L L éﬁ ‘ 4 HOLES FOR ITEM 5. DRILL 2 HOLES FOR ITEM 6.
é 5 |BRONZE MACHINE SCREWS 3/8" X 1/2" LONG WITH
SECTION A-A BRONZE WASHERS
i DRILL 1/2" DIA.
i 1/2" DEEP o |BRONZE MACHINE SCREWS NO. 10 X 32 WITH
BRONZE WASHERS AND NUTS
) . . . . ) . . BAKELITE, MICARTA, OR EQUIVALENT INSULATING
Z o a2t 2 174 1172 1172 2 174 1172 L 7 |MATERIAL 1 1/4" X 1 1/2" X 1'-0 1/2". DRILL
N = /2" 1/ 4 HOLES AND COUNTER BORE TO SUIT
. ®
le 172" g |COPPER BAR 3/8" X 1" X 10 1/2". DRILL AND TAP
; 4 HOLES FOR ITEM 9. DRILL 2 HOLES FOR ITEM 6.
~
. + . us o |BRONZE MACHINE SCREWS 3/8" X 3/4" LONG WITH
— s s s o — BRONZE WASHERS
Pl L L L L Pl
I Prh 7 L 10 |PANEL BOARD MOUNTED TO REAR OF TERMINAL BOX
I I I I I I I I
I 1 I I I I I
. fLA L L 11 |COPPER BAR 1/4' X 1 1/4" X 18". DRILL AND TAP
o ; 12 HOLES FOR ITEM 6. DRILL 2 HOLES FOR ITEM 6.
SECTION B-B
DRILL 1/2" DIA.
DEPTH - 8" 1/2" DEEP
TYPE H _ 20" -
ToP NOTES
- e . 1. CATALOG REFERENCES ARE MADE AS STANDARDS OF
5 ‘ ‘ COMPARISON FOR TYPE, DESIGN, CHARACTER OR
| | QUALITY OF THE ITEM DESIRED AND DO NOT
| | PROHIBIT ITEMS THAT ARE EQUIVALENT.
Top | |@iu 06060 ui@| | 2. ALL DIMENSIONS GIVEN ARE INSIDE DIMENSIONS.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \ | | | 3. TERMINAL BOXES SHALL BE NEMA 4 HOFFMAN OR
1 | ! WIEGMANN TYPE OR EQUAL. TERMINAL BOXES SHALL
5 \ ! 5] ! BE PAINTED WITH MANUFACTURER'S STANDARD
! ! ! PAINTING SYSTEM, COLOR ANSI 61 GRAY, AND SHALL
! ! (@ | MEET APPROPRIATE UL REQUIREMENTS.
PrlHRRRR PR PHREREE] | | o | 4. THE COVER SHALL HAVE AT LEAST TWO HINGES OR A
CONTINUOUS HINGE ON ONE SIDE. ALL HARDWARE FOR
Lislsislslisisl L islslsslss Lisslsislsls,] | . | o | COVER SHALL BE MADE OF NON—-FERROUS,
| e | | NON-CORROSIVE METAL .
i | | e} | 5. MOUNTING BOLTS, NUTS AND WASHERS FOR THE
o ‘ ‘ BOX, TERMINAL BLOCKS AND FUSE GUTOUT BASES
‘ ‘ o ‘ SHALL BE HOT DIPPED GALVANIZED OR NON-FERROUS,
| | | NON-CORROSIVE METAL.
Pleldeldeld Peeldeldd Peddede’] | o | 6. ALL TERMINAL BOX COVERS SHALL BE PLAINLY
! | O] | MARKED WITH THEIR DESIGNATIONS. TYPE G AND
elelllsloig slslep sl ! | | TYPE H TERMINAL BOX INTERIORS SHALL HAVE THEIR
! | ! VOLTAGE RATINGS PLAINLY MARKED BETWEEN
- ‘ \ IGIO 66006 Ol@l \ TERMINAL STRIPS.
© ! ! ! 7. THE COVER SHALL HAVE A QUICK RELEASE LATCH
! i ! ! WITH HASP. THE USE OF SCREWS TO SECURE THE
. PR PARARR P eer] | ) @f LA A COVER IS NOT PERMITTED.
of y | 1V PededeeTeeeeeETeREee = 0000 ! | | ME b 8. GROUND BAR IN TERMINAL BOX TYPE K FOR CABLE
° sl Ll sl | SHIELD ONLY.
| 9. BOXES SHALL BE CONNECTED TO THE GROUND GRID
i | DEPTH - 8" USING COPPER-CLAD STEEL (CCS) GABLE AND SIZED
o ‘ TYPE G IN ACCORDANCE WITH CONSTRUCTION STANDARD 9.
‘ CCS SIZING VARIES BY MANUFACTURER; FOR EXAMPLE,
| THE CCS EQUIVALENT OF 4,0 AWG BARE COPPER IS D |51 REVISED NOTES.
Pelakldkld T Ekldelde T eleeelee | 19-NO. 8 FOR AFL AND 19-NO.9 FOR COPPERWELD.
MMMMMWMNMNMNNMH% } C Z;l%ggf) REVISED DIMENSIONS AND NOTES.
\é/ ‘ B |7515-03 REVISED TITLE BLOCK ONLY.
EO | A7-RC
} A 6-23-93 |REVISED TYPE K TERMINAL BOXES, ADDED NOTES 9
| @ | A2-RAS AND 10, ADDED BILL OF MATERIAL ITEM 11.
M oo o o oo } | . SUPPORT FOR CONDUIT SHALL BE SUPERSEDES DWG NO. 31-1065 AND 31-1066
NOTE 9 | 38%85D0¥I$E§EILKEEEO’;(EET OF UNITED STATES DEPARTMENT OF ENERGY
I | WESTERN AREA POWER ADMINISTRATION
- | I CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
© !
7777777777777777777777777777777777777777777 J SUBSTATIONS STANDARDS
DEPTH — 8" DETAIL A TYPE G, H, AND K TERMINAL BOXES
TYPE K
(CONDUIT SUPPORT TO BE ADDED
(FOR MULTIPLE WINDING CURRENT TRANSFORMERS) o ALL TERMINAL BOXES) e s e T
DESIGNED 20V _A. TARRZIAMVIVE APPROVED 2ETALY Y. BARRET
DIRECTOR, DIVISION OF
SUBSTATION DESIGN
| FEBRUARY 22, 1990 | 31 [ 1086
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ANST ITEM NUMBER 1 ANSI ITEM NUMBER 2 ANSI ITEM NUMBER 3 ANST ITEM NUMBER 4 ANSI ITEM NUMBER 5 ANSI ITEM NUMBER 6
TR 267 INGK-LOCKE| LAPP NEWELL | VICTOR TR 267 NGK-LOCKE] LAPP NEWELL | VICTOR TR 278 INGK-LOCKE| LAPP NEWELL | VICTOR TR 287 INGK-LOCKE[ LAPP NEWELL | VICTOR TR 289 NGK-LOCKE[ LAPP NEWELL | VICTOR TR 295 NGK-LOCKE[ LAPP. NEWELL | VICTOR
EQUIV 47161- EQUIV 47161- EQUIV 47167- EQUIV J313256 [047921- EQUIV J52591 | 47922— EQUIV J52161 | 47923—
CATALOG NUMBER NOTE 1 | PX0348 |J54795A| "5.-0 1710 NOTE 1 | PX0348 [u54795A | L 2 1710 NOTE 1 | PX0349 |U48404B| "5 o0 1714 NOTE 1 [PHO5512 [ 57 So71 |1725-33 NOTE 1 [PHOBS12 | Fpi™2 | 720557 [1726-33 NOTE 1 [PHO7512| £o3 0 | 5055 [1727-33
PHYSICAL DATA
LEAKAGE DISTANCE, IN 43 43 49 44.5 43 43 43 49 44.5 43 72 72 77 72 72 99 99 99 99 99 116 116 116 116 116 132 132 144 132 132
PORCELAIN DIAMETER, IN 10 7.875 12 11.75 10 10 7.875 12 11.75 10 11 8.6875 12 11.75 10 9.25 12 11.75 10 9.25 12 11.75 10 9.6875 12 11.75 10
MECHANICAL VALUES
CANTILEVER STRENGTH, LB 4000 4000 5300 5200 4000 4000 4000 5300 5200 4000 3000 3000 3870 4000 3000 2600 2900 2600 2600 2600 2200 2450 2200 2450 2200 1850 2000 2050 2000 1850
TENSILE STRENGTH, LB 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000
TORSIONAL STRENGTH, IN-LB 20000 20000 90000 90000 20000 20000 20000 90000 90000 20000 40000 40000 90000 90000 40000 90000 90000 90000 90000 90000 90000 90000 90000 90000 90000 90000 90000 90000 90000 390000
COMPRESSION STRENGTH, LB 60000 60000 90000 90000 60000 60000 60000 90000 90000 60000 60000 60000 90000 90000 60000 75000 90000 90000 90000 75000 75000 90000 75000 90000 75000 75000 90000 75000 90000 75000
ELECTRICAL VALUES
CRITICAL IMPULSE
FLASHOVER, POS, KV 280 280 280 280 280 280 280 280 280 280 390 380 390 3380 390 610 610 610 610 610 710 710 710 710 710 810 810 810 810 810
LOW FREQUENCY
WET WITHSTAND, KV 100 100 100 100 100 100 100 100 100 100 145 145 145 145 145 230 230 230 230 230 275 275 275 275 275 315 315 315 315 315
IMPULSE WITHSTAND, KV 250 250 250 250 250 250 250 250 250 250 350 350 350 350 350 550 550 550 550 550 650 650 650 650 650 750 750 750 750 750
RADIO INFLUENCE
VOLTAGE
TEST VOLTAGE, KV 30 30 30 30 30 30 30 30 30 30 44 44 44 44 44 73 73 73 73 73 88 88 88 88 88 103 103 103 103 103
MAX RIV-MICROVOLTS
AT 1000KHZ 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 500 500 200 500 200
ANSI ITEM NUMBER 7 ANST ITEM NUMBER 8 ANSI ITEM NUMBER 9 (TAPERED) ANSI ITEM NUMBER 10 (TAPERED) ANST ITEM NUMBER 11 (TAPERED) ITEM NUMBER 12 (TAPERED)
TR 308 [NGK-LOCKE| LAPP. NEWELL | VICTOR TR 316 [NGK-LOCKE] LAPP NEWELL | VICTOR TR 369 |NGK-LOCKE| LAPP NEWELL | VICTOR TR 373 INGK-LOCKE| LAPP NEWELL | VICTOR TR 391 NGK-LOCKE| LAPP NEWELL | VICTOR MIN  [NGK-LOCKE| LAPP NEWELL | VICTOR
EQUIV [J303050C| 047925— EQUIV J50439F [047927- EQUIV JJ311908A( 047862— EQUIV J310875 | 047848~ EQUIV [J300744A( 047854~ REQT J310877| 47855—
CATALOG NUMBER NOTE 1 [PHO90221["" -~ 3071 |1728-32 NOTE 1 [PH105221| " "J9 3072 1729-32 NOTE 1 |PE13022 ~70 3072 |1603-35 NOTE 1 |PE14722 70 3071 1614 NOTE 1 |PE18032 70 3075 1640 PE20532 70 3071 N\A
PHYSICAL DATA
LEAKAGE DISTANCE, IN 165 165 210 165 165 198 198 213 198 198 231 231 260 231 231 264 264 300 264 264 330 330 400 330 330 396 396 450 432
PORCELAIN DIAMETER, IN 9.25 12 11.75 10 9.25 12 11.75 10 10.4375/(14.125/| 12.5/ | 9.5/10 10.4375/114.125/ | 12.5/ 10 10.4375/114.125/ | 12.5/ 10 10.4375/[14.125/ | 12.5/
9.25 12 11.75/ 9.25 12 11.75/ 9.6875/ 1.5 11.75/ 9.6875/ 12 11.75
10.5 10.5 9.25 10.5 9.25
MECHANICAL VALUES
CANTILEVER STRENGTH, LB 1450 1450 1450 1450 1450 1250 1250 1250 1250 1250 2050 2050 2050 2050 2050 1750 1750 1800 1750 1750 1400 1400 1400 1400 1400 1200 1200 1215 1200
TENSILE STRENGTH, LB 25000 25000 25000 25000 25000 25000 25000 25000 25000 25000 20000 25000 20000 20000 20000 20000 25000 25000 20000 20000 20000 20000 25000 20000 25000 20000 20000 25000 25000
TORSIONAL STRENGTH, IN-LB 90000 90000 90000 90000 90000 90000 90000 90000 90000 90000 40000 90000 60000 60000 40000 40000 90000 90000 60000 40000 40000 60000 90000 60000 100000 60000 60000 90000 90000
COMPRESSION STRENGTH, LB 75000 90000 90000 90000 75000 75000 90000 90000 90000 75000 60000 90000 60000 60000 60000 60000 390000 75000 60000 60000 60000 60000 90000 60000 90000 60000 60000 75000 90000
ELECTRICAL VALUES
CRITICAL IMPULSE
FLASHOVER, POS, KV 1010 1010 1010 1010 1010 1210 1210 1210 1210 1210 1410 1410 1410 1410 1410 1610 1610 1610 1610 1610 2000 2000 2000 2000 2000 2370 2420 2370 2420
LOW FREQUENCY
WET WITHSTAND, KV 385 385 385 385 385 455 455 455 455 455 525 525 525 525 525 590 590 590 590 590 710 710 710 710 710 830 830 830 830
IMPULSE WITHSTAND, KV 900 900 900 900 900 1050 1050 1050 1050 1050 1300 1300 1300 1300 1300 1470 1470 1470 1470 1470 1800 1800 1800 1800 1800 2050 2050 2050 2050
RADIO INFLUENCE
VOLTAGE
TEST VOLTAGE, KV 146 146 146 146 146 146 146 146 146 146 220 220 220 220 220 220 220 220 220 220 318 318 318 318 318 318 350 318 350
MAX RIV-MICROVOLTS
AT 1000KHZ 500 500 200 500 200 500 500 200 500 200 1000 1000 200 1000 1000 1000 1000 1000 1000 1000 2000 2000 200 2000 2000 2000 2000 2000 2000

1. EQUIVALENT STACKING POST INSULATORS SHALL MEET THE
REFERENCED ANSI TR NUMBER ELECTRICAL AND

FOR INFORMATION ONLY

MECHANICAL STRENGTH CHARACTERISTICS. HARDWARE CAPS
SHALL BE IN ACCORDANCE WITH DRAWING 31 1081.

2. ALL POST INSULATOR ASSEMBLIES ARE HIGH STRENGTH
EXCEPT ITEMS (9 AND 10) ARE EXTRA-HIGH STRENGTH
AND (11 AND 12) ARE STANDARD STRENGTH.

REFERENCE DRAWINGS

STACKING POST INSULATORS _ _ 31 1081
STACKING POST INSULATORS -
UNDERHUNG M & E RATINGS - — — — —  ____ 31 1088

DRAWING IS NOT LONGER USED AT WAPA FOR NEW
CONSTRUCTION. SEE DRAWING 31 1084.

8-7-26
7-KB

REVISED ANSI COLUMN HEADINGS TO REFER TO
ADDED NOTE 1

5-12NQQ9
A|A}3?k\\

TED STATES DEPARTMENT OF ENERGY

AREA POWER ADMINISTRATION
ARTERS — GOLDEN, COLORADO

£
WESTE
HEA

RECOMMENDED

APPROVED

R.A. JOHNSON

ACT. DIRECTOR, DIVI

CHECKED SUBSTATION DESIGN

[A] JANUARY 24, 1990 |

31 [ 108
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ANST TTEM _NUMBER 13 ANSI TTEM _NUMBER 14 ANST TTEM NUMBER 15 ANST TTEM _NUMBER 16 ANST TTEM NUMBER 17 ANST TTEM NUMBER 18
TR 267 |NGK-LOCKE] LAPP__] NEWELL | VICTOR TR 267 |NGK-LOCKE] LAPP__] NEWELL | VICTOR TR 278 [NGK-LOCKE] LAPP__| NEWELL | VICTOR TR 287 [NGK-LOCKE] LAPP__| NEWELL | VICTOR TR 289 [NCKZLOCKE[ LAPP | NEWELL | VICTOR TR 295 [NGK=LOCKE[ LAPP | NEWELL | VICTOR
EQUIV 47163— EQUIV 47163~ EQUIV 47169— EQUIV J310918[ 47921- EQUIV J310914 | 47922~ EQUIV J310921] 47923
CATALOG NUMBER NOTE 1 |PX0315 |J54796A [ "2 07 1711 NOTE 1 | PX0315 |us4786A | "0 0 1711 NOTE 1 | PX0316 |J48405B | “5070 1715 NOTE 1 | PX0286 | 77150 070 |1725-34 NOTE 1 | PX0313 | Y2 50 5071 |1726-34 NOTE 1 | PX0307 |7 57 5071 |1727-34
PHYSICAL DATA
LEAKAGE DISTANCE, IN 43 43 49 44.5 43 43 43 49 44.5 43 72 72 77 72 72 99 99 99 99 99 116 116 116 116 116 132 132 144 132 132
PORCELAIN DIAMETER, IN 10 7.875 12 1.75 10 10 7.875 12 11.75 10 | 8.6875 12 11.75 10 9.25 12 11.75 10 9.25 12 1.75 10 9.6875 12 11.75 10
MECHANICAL VALUES
CANTILEVER STRENGTH, LB 4000 4000 5300 5200 4000 4000 4000 5300 5200 4000 3000 3000 3870 4000 3000 2900 2000 2600 2600 2600 2200 2450 2200 2450 2200 1850 2000 2050 2000 1850
TENSILE STRENGTH, LB 25000 [ 25000 | 25000 [ 25000 | 25000 25000 [ 25000 | 25000 [ 25000 | 25000 25000 | 25000 | 25000 | 25000 | 25000 25000 | 25000 | 25000 | 25000 | 25000 25000 | 25000 | 25000 | 25000 | 25000 25000 | 25000 [ 25000 | 25000 [ 25000
TORSIONAL STRENGTH, IN-LB [ 20000 | 20000 [ 90000 | 90000 | 20000 20000 [ 20000 | 90000 [ 90000 | 20000 40000 | 40000 | 90000 | 90000 | 40000 90000 | 90000 | 90000 | 90000 | 90000 90000 | 90000 | 90000 | 90000 | 90000 90000 | 90000 [ 90000 | 90000 [ 90000
COMPRESSION STRENGTH, LB 60000 [ 60000 | 90000 | 90000 | 60000 60000 | 60000 | 90000 | 90000 | 60000 60000 | 60000 | 90000 | 90000 | 60000 75000 | 90000 | 90000 | 90000 | 75000 75000 | 90000 | 75000 | 90000 | 75000 75000 | 90000 | 75000 | 90000 | 75000
ELECTRICAL VALUES
CRITICAL IMPULSE
FLASHOVER, POS, KV 280 280 280 280 280 280 280 280 280 280 390 390 390 390 390 610 610 610 610 610 710 710 710 710 710 810 810 810 810 810
LOW FREQUENCY
WET WITHSTAND, KV 100 100 100 100 100 100 100 100 100 100 145 145 145 145 145 230 230 230 230 230 275 275 275 275 275 315 315 315 315 315
IMPULSE WITHSTAND, KV 250 250 250 250 250 250 250 250 250 250 350 350 350 350 350 550 550 550 550 550 650 650 650 650 650 750 750 750 750 750
RADIO INFLUENCE
VOLTAGE
TEST VOLTAGE, KV 30 30 30 30 30 30 30 30 30 30 44 44 44 44 44 73 73 73 73 73 88 88 88 88 88 103 103 103 103 103
MAX RIV-MICROVOLTS
AT 1000KHZ 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 500 500 200 500 200
ANST TTEM NUMBER 19 ANST TTEM NUMBER 20 ANST TTEM NUMBER 21 ANST TTEM_NUMBER 22 ANSI TTEM NUMBER 23 TTEM NUMBER 24
TR 308 [NGK-LOCKE] LAPP | NEWELL | VICTOR TR 316 [NCK-LOCKE[ LAPP | NEWELL | VICTOR TR 369 [NCK_LOCKE[ LAPP | NEWELL | VICTOR TR 373 [NGK-LOCKE] LAPP__| NEWELL | VICTOR TR 391 |NGK-LOCKE] LAPP__| NEWELL | VICTOR MIN  [NGK-LOCKE] LAPP | NEWELL | VICTOR
EQUIV J301597 [ 047925~ EQUIV J310924 [ 047927— EQUIV J310925 [048149- EQUIV J310927 [ 047504~ EQUIV J310919 [048191- REQT J310920 [ 047503~
CATALOG NUMBER NOTE 1 | PX0309 270 3070 | 1728-33 NOTE 1 | PX0310 ~70 3071 |1729-33 NOTE 1 | PX0311 70 3077 |1634-34 NOTE 1 | PX0312 ~70 3070 1615 NOTE 1 | PX0306 70 3071 1641 PX0305 ~70 3071 N\A
PHYSICAL DATA
LEAKAGE DISTANCE, IN 165 165 202 165 165 198 198 213 198 198 231 231 260 231 231 264 264 300 264 264 330 330 400 330 330 396 396 450 432
PORCELAIN DIAMETER, IN 9.25 12 11.75 10 9.25 12 11.75 10 10.4375/| 14.13/ | 12.5/ | 9.5/10 10.4375/14.125/| 12.5/ 10 10.4375/ 12/ 12.5/ 10 10.4375/14.125/ | 12.5/
9.25 12 11.75/ 9.25 12 11.75/ 9.6875/| 12.19/ | 11.75/ 9.6875/| 12 11.75
10.5 10.5 9.25 | 14.13 10.5 9.25
MECHANICAL VALUES
CANTILEVER STRENGTH, LB 1450 1450 1450 1450 1450 1250 1250 1250 1250 1250 2050 2050 2050 2050 2050 1750 1750 1800 1750 1750 1400 1400 1400 1400 1400 1200 1200 1215 1200
TENSILE STRENGTH, LB 25000 | 25000 [ 25000 | 25000 [ 25000 25000 | 25000 | 25000 | 25000 | 25000 20000 | 25000 | 20000 | 20000 | 20000 20000 | 25000 | 25000 | 20000 | 20000 20000 | 20000 | 25000 | 20000 | 25000 20000 | 20000 | 25000 | 25000
TORSIONAL STRENGTH, IN-LB [ 90000 | 90000 | 90000 | 90000 | 90000 90000 | 90000 [ 90000 | 90000 [ 90000 40000 | 90000 | 60000 | 60000 | 40000 40000 | 90000 | 90000 | 60000 | 40000 40000 | 60000 | 90000 | 60000 | 100000 60000 | 60000 [ 90000 | 90000
COMPRESSION STRENGTH, LB 75000 | 90000 | 90000 | 90000 | 75000 75000 | 90000 | 90000 | 90000 | 75000 60000 [ 90000 | 60000 | 60000 | 60000 60000 | 90000 [ 75000 | 60000 | 60000 60000 | 60000 [ 90000 | 60000 [ 90000 60000 | 60000 [ 75000 | 90000
ELECTRICAL VALUES
CRITICAL IMPULSE
FLASHOVER, POS, KV 1010 1010 1010 1010 1010 1210 1210 1210 1210 1210 1410 1410 1410 1410 1410 1610 1610 1610 1610 1610 2000 2000 2000 2000 2000 2370 2420 2370 2420
LOW FREQUENCY
WET WITHSTAND, KV 385 385 385 385 385 455 455 455 455 455 525 525 525 525 525 590 590 590 590 590 710 710 710 710 710 830 830 830 830
IMPULSE WITHSTAND, KV 900 900 900 900 900 1050 1050 1050 1050 1050 1300 1300 1300 1300 1300 1470 1470 1470 1470 1470 1800 1800 1800 1800 1800 2050 2050 2050 2050
RADIO INFLUENCE
VOLTAGE
TEST VOLTAGE, KV 146 146 146 146 146 146 146 146 146 146 220 220 220 220 220 220 220 220 220 220 318 318 318 318 318 318 350 318 350
MAX RIV-MICROVOLTS
AT 1000KHZ 500 500 200 500 200 500 500 200 500 200 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 2000 2000 2000 2000 2000 2000 2000 2000 2000
1. EQUIVALENT STACKING POST INSULATORS SHALL MEET THE
REFERENCED ANSI TR NUMBER ELECTRICAL AND FOR INFORMATION ONLY
MECHANICAL STRENGTH CHARACTERISTICS. HARDWARE CAPS \
SHALL BE IN ACCORDANCE WITH DRAWING 31 1081.
2. ALL POST INSULATOR ASSEMBLIES ARE HIGH STRENGTH \B\ngi;gﬁ DRAWING IS NO LONGER WSED AT WAPA FOR NEW
EXCEPT ITEMS (21 AND 22) ARE EXTRA-HIGH STRENGTH . .
AND (23 AND 24) ARE STANDARD STRENGTH. A58 REVISED ANSI COLUMN HEADINGS TO REFER TO
A3-0P ADDED NOTE 1
TED STATES DEPARTMENT OF ENERGY
WESTE| REA POWER ADMINISTRATION
HEADQUARTERS — GOLDEN, COLORADO
STACKING POST INSULATORS _ — 31 1081
STACKING POST INSULATORS -
UPRIGHT M & E RATINGS _ _ _ _ _ _ _ _ __ _ _ 31 1087
DESIGNED D-R. TORGERSON __ ~__ RECOMMENDED _
DRAWN _ A. J. ARMSTRONG_____ APPROVED _ _G.C. WEGNER 1} __ _
DIRECTOR, DIVISION
CHECKED R-A. JOHNSON =~ SUBSTATION DESIGN
2] JANUARY 24, 1990 | 31 [ 108
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TTEM ITEM DESCRIPTION PART NUMBER (OR EQUAL) W OR FQUALS Y |QUANTTTTY
1 |FIBER OPTIC SPLICE ENCLOSURE SBO1 ACA (AFL) 1
2 |3-PIECE EXTERNAL COIL BRACKET CB—44—3AL ACA (AFL) 1
3 |Tos
4 |STRUCTURE DOWNLEAD CLAMP SEE NOTE 3 ACA (AFL) AS REQD
5 |GROUND BONDING CLAMP ACA (AFL) 1
6 |5/8" MACHINE BOLT & LOCK WASHER 4
7 |OPGW SPLICE ENCLOSURE CONNECTOR OPTICAL GROUND WIRE CONNECTOR KIT ACA (AFL) 1
R o o AND,/OR 8  |LFMC COMPATIBLE SPLICE ENCLOSURE CONNECTOR [BCK 287/302F HOR 24/48 FIBER CABLE | aca (L) 1
@\ BE%EF%%LEBEEE NOTE 5 |9 |STAR-TECK BODY STEOSODATA ABB 1
- ; N 10 |REDUCING BUSHING 1" TO 1/2" 1
11 |SEGMENTED CONDUIT SEALING BUSHING CSBE-200P—1SEG 0Z/GEDNEY 1
G D NOTES
) A\ [/ C 1. LFMC=LIQUIDTIGHT FLEXIBLE METAL CONDUIT
I 1 FODC=FIBER OPTIC DUCT CABLE
4 / \\ E% LENCHFODC-CABLE. WANUFACTURED WITH FODC INSIDE
0 Q 2. REMOVE 25 FEET OF OPGW CABLE DAMAGED DURING
N STRINGING OPERATIONS. FINAL INSTALLATION SPARE

LFMC+FODC & OPGW AT '3 Q'CLOCK'" POSITION. RETAIN

SUFFICIENT LENGTH OF OPGW AND LFMC+FODC FOR

6 SPLICING OPERATION (APPROX 20 FEET), OR AS
DIRECTED BY THE COR FOR ACCESS BY THE SPLICE VAN.
LENGTHS ARE MINIMUM.

3. OPGW SHALL BE SECURELY BONDED TO THE GROUND CLAMP
AND THE GROUND CLAMP SECURELY BONDED TO THE
STEEL STRUCTURE. ON TUBULAR STRUCTURES, DRILL AND

TAP HOLE FOR SECURING GROUND BONDING CLAMP TO
STRUCTURE. ON LATTICE STRUCTURES, DRILL HOLE AND

SECURE GROUND BONDING CLAMP TO STRUCTURE USING

OPGW FIBER CABLE Q 2 NUT AND LOCK WASHER. SPRAY GALVANOX IN NEW HOLE
TO PREVENT RUST. SEE DRAWING 41 1030 FOR FIBER
OPTIC CABLE DOWNLEAD CLAMP AND BONDING CLAMP.

4. PERMANENTLY ATTACH CABLE COIL BRACKET AND LFMC

CLIP OPGW TO TOS EVERY 5 FEET,
LAST CLIP BEFORE COILED LOOP

TO BE GROUND CLAMP, SEE NOTE 3
(CLAMP DETAILS PER DWG 41 1030)

< 7S N\ CABLE TO BE COILED IS 6 WRAPS (APPROX. 60 FEET)

SECTIN A g v 1010 LY e sl o
OPTICAL FIBER SPLICE ENCLOSURE .
CABLE OPENING END PLATE hglﬂgsC_T_gUggEcés?RUg#?AY GALVANOX IN NEW THREADED

5. FIBER OPTIC CABLES SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS. DRIP LOOPS
ALLOW FOR CABLE SLACK NEEDED TO PROPERLY POSITION

GROUND CLAMP FINAL INSTALLATION, AFTER FIBER SPLICING, SPLICE ENCLOSURE ON COIL BRACKET. UNUSED ENTRANCE

HOLES SHALL BE SEALED WATERTIGHT. CABLE
SEE DWG 31 1510 TO HAVE MINIMUM 6 WRAPS ON COIL BRACKET .
AT THE "3 0'CLOCK" POSITION (APPROX. >60 FEET) COMPLETED SPLICE — WO ACTURER S MINTUUM BEND RADIUS, SHALL NOT BE
OF OPGW AND LFMC+FODC COILED TOGETHER ON ENCLOSURE BEFORE :
. COIL BRACKET, WITH DRIPLOOP, COILING THE OPGW L Fonc 6. FIBER CABLE COIL TO BE SECURED USING PANDUIT,
N SEE NOTES 1. 2, & 5 AND LFNC. ONTO STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
LFMC+FODC SO COIL BRACKET EQUIVALENT. COIL TO BE SECURED WHERE CABLE
SEE NOTE 1 N ENTERS AND EXITS COIL.
\ s
RN |ENCLOSURE
- N~y _ _|ENLEVOURE
S“ S~~ e
m— S . ©® REFERENCE DRAWING
OPTIC >~ ~ TRANSMISSION LINE STANDARDS
SPLICE ~ oo FIBER OPTIC CABLE MOUNTING
ENCLOSURE AN ~ DOWNLEAD CLAMPS AND BANDS _ _ _ __ __ ___ 41 1030
COIL STORAGE BRACKET s S a0y
SEE NOTE 4 AN ~J7
~, ~
~ -~
2 _A .
2 A
= LAy
2 Sz
= SEE NOTE 4 Semma
5 )
© FODC+LFMC, SEE NOTE 1 E 7-27-26 REVISED FODC+LMFC CONNECTOR, ADDED ITEM 11.
A7-KV
NOTE 5 GROUND CLAWMP M -
" " — 11-20-19 REVISED FIBER OPTIC SPLICE ENCLOSURE, UPDATED
SEE DWG 31 1510 SERVICE LOOP ~ LMEC+FODC D A7-TE NOTES, ADDED CONNECTOR DETAIL
C 9-27-19 ADDED HDPE AND LFMC CABLE.
A7-TE
B 12-17-18 REMOVED COPPER CLAD CABLE AND DETAILS A AND B.
I r|‘='|1I A7-SR
A 10-18-16 GENERAL REVISIONS TO DRAWING, MATERIAL
A7-JAM AND NOTES.
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
\CCS CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADOQ
2 RIGID SEE DWG 31 1510
METAL CONDUIT TO GROUND GRID SUBSTATION STANDARDS
GROUND ROD FIBER OPTIC CABLE MOUNTING
SEE DWG 31 1510
2" HDPE (SDR—11) CONDUIT,
ORANGE, TYPICALLY ROUTED TO OPTICAL GROUND WIRE CONNECTOR KIT DESIGNED YOHN FLEWRY APPROVED gg%%ﬁ%@ﬁNﬁﬁN?MﬁE{?
CABLE TRENCH
| NovewBeR 1, 2010 | 31 | 1097
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ITEM PART NUMBER
NO. ITEM DESCRIPTION (OR EQUAL) MANUFACTURER (OR EQUAL) |QUANTITIY
LIQUIDTIGHT CONDUIT FITTING WITH GROUND LUG 1" EXAMPLE:
1 [(CORROSION RESISTANT MATERIAL AND COMPATIBLE WITH LT100G=SA CROUSE-HINDS 1
ITEM 8 AND LFMC IN PROJECT SPECIFICATION)

\ EXPLANATION

| INSULATED \ _ _ _FIBER OPTIC SPLICE BOX
THROAT SEALING RING
AVAILABLE
NOTES

1. REMOVE LFMC (LIQUIDTIGHT FLEXIBLE METAL
CONDUIT/ARMOR) FROM FODC AT BUILDING ENTRY

LFMC:

LIQUIDTIGHT | (APPROX 10 FEET AFTER ENTRY), LEAVING SUFFICIENT
. FLEXIBLE LENGTH OF FODC (FIBER OPTIC DISTRIBUTION CABLE)
N CABLE HANGERS (4 EACH) E(I)ggk METAL FOR RESERVE COIL (30'), ROUTING TO COMMUNICATION
) CReRRULE. T QPTIC conoutT / 2. TERWINATE END OF LPNC. (INSIOE BUILDING) WITH
- FERRULE o .
\ - CSET ’ DISTRIBUTION ; LFMC GROUNDING CONNECTOR, (INCLUDING GROUND
~= / CABLE / LUG), AS SHOWN IN THE DRAWING.
D LFMC CONNECTOR REMOVE LFMC (ARMOR) FROM FODC 3. gsoigDAlv-/(F;MC CONNECTOR TO STATION GROUND WITH #4
GROUND LUG SEE NOTE 1 .
4. COIL RESERVE FODC, APPROXIMATELY 30 FEET, WITH

~_ SEE NOTES 2 & 3 - LFMC REMOVED, ON WALL USING 4 CABLE HANGERS,
—— —— —— —— —— - = —— (EXAMPLE SHOWN) AND ROUTE REMAINING FODC TO COMM
RACKS FOR SPLICING.

X—X—X—X—X—X—X—X— ) —X—X—X—X—X—X—X—X—X
CONTROL

BUILDING x
FODG | REFERENCE DRAWING
= SUBSTATION STANDARDS
= L | FIBER OPTIC CABLE MOUNTING_ _ _ _ _ _ _ _ _ _ 31 1097
COMM RACKS
>
FODC CABLE RESERVE LFMC WITH FODC >|<
COIL, SEE NOTE 4 — |
>|< x
>|< x
= >
| CABLE TRENCH |
. / !
T ' |
>|< TOS <
| |
x B |7527-26 REMOVED FIBER SPLICE ENCLOSURE
| | A7-KB DUE TO REDUNDANCY
= M A |11-20-19 REVISED COIL BRACKET DETAILS.
| OPGW FIBER SPLICE AT-TE
ENCLOSURE AND COIL | UNITED STATES DEPARTMENT OF ENERGY
x BRACKET, SEE 31 1097 x WESTERN {BRA:"OVER ARMINTRIRATION
>|< | SUBSTATION STANDARDS
T FIBER OPTIC CABLE
|—x—x—x—x—x—x—x—x—x—x—x—x—x—x—x—x—x—x—x—xJ

ARMORED CABLE INSTALLATION
EXAMPLE SUBSTATION WITH TOS & CABLE TRENCH

ELECTRICAL ENGINEERING MANAGER

C».] SEPTEMBER 26, 2019 31 [ 1099
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EXPLANATION
ITEM | DESCRIPTION ITEM | DESCRIPTION ITEM | DESCRIPTION ITEM | DESCRIPTION ss STANDARD STRENGTH
A. MAJOR EQUIPMENT (NOTE 1) G. BARE COPPER CABLE & MISC CONDUCTOR N. HOT LINE BUS FITTINGS (31 1007) U. INSULATOR ASSEMBLIES AND ACCESSORIES (CONT) HS_ _ _ ZHIGH STRENGTH
M [SURGE ARRESTER GA [4/0 AWG NA |90° TUBE/CABLE-TO-PAD TEE CONNECTOR (DETAIL A) UQ [Y CLEVIS-EYE .Ergs———_ErngQEgIGH STRENGTH
AC_|COUPLING CAPACITOR VOLTAGE TRANSFORMER GB  |2/0 AWG NB |30° TUBE/CABLE—TO-PAD TEE CONNECTOR (DETAIL B) UR |CLEVIS—CLEVIS -
AF_|FUSE OR FUSE DISCONNECTING SWITCH GC_ |4 AWG NC |STUD—TO-PAD TERMINAL (DETAIL C) US _|ANCHOR SHACKLE
AG |VOLTAGE REGULATOR GD |500 KCMIL ND |JUMPER, PAD—TYPE, TERMINAL CONNECTOR (DETAIL D) UT_|EXTENSION LINK/STRAP (NOTE 4)
AJ_|POWER CIRCUIT BKR, RECLOSER, OR CIRCUIT SWITCHER GE |BARE COPPER CABLE (NOTE &) NE |STAND—OFF INSULATOR ASSEMBLY (DETAIL E) UW  |ASSEMBLY "W' (31 1020) (NOTE 3)
AK__|POWER TRANSFORMER GF|FLEXIBLE BRAID (NOTE 4) NF__|WELDED END PAD-TYPE COUPLER (DETAIL F)
AL |REACTOR GG |7 NO. 4 ANG COPPER COVERED STEEL NG |90° STUD-TO—PAD TERMINAL (DETAIL G) UY |ASSEMBLY "Y' (31 1020) (NOTE 3)
AL |METERING OUTFIT NH |PAD-TO—PAD (DETAIL H)
AP |SERIES OR SHUNT CAPACITOR BANK H. ALL-ALUMINUM BARE CONDUCTOR (NOTE 8) V. POST INSULATORS (EXTRA HIGH STRENGTH)
AQ |CURRENT TRANSFORMER HA |3500 KCMIL, BLUEBONNET P. HIGH TEMPERATURE FITTINGS VA |2050KV BIL (TP)
AR |RESISTOR HB |3000 KCMIL, TRILIUM PA_|DEAD END (SINGLE TONGUE) (DOUBLE TONGUE) (NOTE 4) VB |1800KV BIL (TP)
AT |COMMUNICATION EQUIP, WAVE TRAP, OR LINE INDUCTOR HC |2500 KCMIL, LUPINE PB_ |PAD-TYPE TERMINAL CONNECTOR VC |1550KV BIL (TP)
AV |VOLTAGE TRANSFORMER HD |2000 KCMIL, COWSLIP PC_|COUPLER VD |1470KV BIL, TR 373 (TP)
AW |LOAD INTERRUPTER SWITCH HE |1590 KCMIL, COREOPSIS PD | TEE CONNECTOR, CABLE TO PAD VE |1300KV BIL, TR 369 (TP)
AY |DISCONNECTING SWITCH HF_ |1431 KCMIL, CARNATION PE VF__|1050KV BIL, TR 362
AZ |GROUND SWITCH/GROUND BLADES HG |1272 KCMIL, NARCISSUS VG |900KV BIL
HH [1113 KCMIL, MARIGOLD Q. ACCESSORIES FOR CABLE BUS (NOTE 8) VH 750KV BIL
B. STATION SERVICE MATERIAL HJ [1033.5 KCMIL, BLUEBELL QA |DEAD END (SINGLE TONGUE) (DOUBLE TONGUE) (NOTE 6) VJ_ |650KV BIL
BA |STATION SERVICE TRANSFORMER HK 954 KCMIL, MAGNOLIA QB |PAD—TYPE TERMINAL CONNECTOR (NOTE 6) VK |550KV BIL
BB |UNIT SUBSTATION HL |795 KCMIL, ARBUTUS QC |STUD—TYPE TERMINAL CONNECTOR (NOTE 6) VL |350KV BIL
BC |DISTRIBUTION PANELBOARD (NOTE &) HM_ |636 KCMIL, ORCHID QD |TEE CONNECTOR (NOTE 6) VM | 250KV BIL
BD |POTHEAD HN |556.5 KCMIL, DAHLIA QE |PARALLEL GROOVE CLAMP VN | 200KV BIL
BE |WEATHER (ENTRANCE) HEAD HP _|477 KCMIL, COSMOS QF |BUS SUPPORT CLAMP VP |150KV BIL
BF |PHOTOELECTRIC CONTROL DEVICE HQ |397.5 KCMIL, CANNA QG |BUNDLE SPACER (B—INCH) (NOTE 4) V@ [110KV BIL NOTES
BG |DUPLEX RECEPTACLE, 20 AMP, 125V, SINGLE POLE HS |336.4 KCMIL, TULIP QH |COUPLER (NOTE 6) VR |95KV BIL 1. EACH PIECE OF EQUIPMENT IS ASSIGNED AN ITEM FIXED,
BH HT |266.8 KCMIL, DAISY QJ |SUSPENSION CLAWP gégéN%’;’SﬂSIoﬁHéDE#EF%EENﬂEI’E‘RgNégugLEQUIPMENT
BJ RECEPTACLE (NOTE 4) HU ALL ALUMINUM BARE CONDUCTOR (NOTE 4) QK TEE CONNECTOR, CABLE TO PAD (NOTE 6) W. POST INSULATORS (HIGH STRENGTH) INDICATE EQl]IPMENT TYPE WITHOUT REGARD TO RATINGS.
BK |SAFETY SWITCH (NOTE 4) HY  [1/0 AWG QL |STUD—TYPE TERMINAL CONNECTOR TO PAD WA [2050KV BIL (TP) THE UNIQUE EQUIPMENT DESIGNATIONS ALONG WITH
BL [CABLE TERMINATOR W/PAD TYPE TERM. CONNECTOR HW QM |BUNDLED SPACER TAP PAD (8-INCH) (NOTE 10) WB [1800KV BIL (TP) ASSOCIATED RATINGS AND PROCUREMENT DATA ARE
J. BARE ALUMINUM CABLE STEEL REINFORCED (ACSR) QN |GROUNDING STIRRUP WC |1550KV BIL, TR 379 (TP) . '%aETEﬂMg'ERT'SE miﬁgngiLEI’;‘éRAD’EERMINED BY THE
C. RIGID METAL CONDUIT, ACCESSORIES, & MISC JA_|2156 KCMIL, BLUEBIRD R. ACCESSORIES FOR TUBE BUS WD |1470KV BIL, TR 371 (TP) INSULATOR COORDINATION TABLE ON DRAWING 31 1004
CA_ |3/4-INCH JB_|1780 KCMIL, CHUKAR RA_ |BUS SUPPORT (FIXED) (SLIP) (EXPANSION) (NOTE 2) WE |1300KV BIL, TR 367 (TP) UNLESS OTHERWISE INDICATED ON THE PLAN OR SECTION
CB |1-INCH JC_|1272 KCMIL, BITTERN RB_ |COUPLER (FIXED) (EXPANSION) (NOTES 2,6) WF__|1050KV BIL, TR 316 DRAWINGS.
cC_ |1 1/2-INCH JD_|1192.5 KCMIL, BUNTING RC | TEE CONNECTOR, TUBE-TO—TUBE (NOTE 6) WG |900KV BIL, TR 308 3. QL‘SWS%E’TE’ST&[‘Z; I(BIEN(S;E(’:;“I"ISSLSR,EVI{%ESS’ ETC ARE
€D |2-INCH JE 1113 KCMIL, FINCH RD |TEE CONNECTOR, TUBE-TO—PAD (NOTE 6) WH | 750KV BIL, TR 295 4. CONNECTORS SHALL BE COMPRESSION AND INCLUDE
CE_ |2 1/2-INCH JF__|1033.5 KCMIL, CURLEW RE_|TERM CONN,PAD—TYPE (FIXED) (EXPANSION) (NOTES 2,6) WJ |650KV BIL, TR 289 CORONA FREE SHIELDING TO FITTINGS 230KV AND
CF_ |3-INCH JG_|954 KCMIL, CARDINAL RF_ | TERM CONN, STUD-TYPE (FIXED) (EXPANSION) (NOTES 2,6) WK |550KV BIL, TR 287 ABOVE.
CG_ [4—INCH JH 795 KCMIL, DRAKE RG_ |VERTICAL TUBE SUPPORT WL |350KV BIL, TR 278 5. EE‘,QE(@NEI%}QE 282°%Eé°§igET?SRMQEE§é’Eh$ Eﬁigégm’
CJ [EXPANSION FITTING JK |556.5 KCMIL, DOVE RJ [END PLUG WN |200KV BIL, TR 231 6. PVC SCHEDULE 40 AND SCHEDULE 80 SHALL BE USED IN
CK_ |DUCT PLUG JL_|477 KOMIL, HAWK RK|VEE TAP CONNECTOR (10° TYPE)(15° TYPE) WP |150KV BIL, TR 227 ACCORDANCE WITH NEMA PUBLICATIONS NO. TC2 AND
CL_|COUPLING JM_|397.5 KCWIL, IBIS RL_|TEE CONNECTOR (10° TYPE) (15° TYPE) WQ [110KV BIL, TR 225 NS - 20, DECREE CONDUIT BENDS INTD CABLE TRENCH
CM_ |RIGID METAL CONDUIT (NOTE 4) JN_ |336.4 KCMIL, LINNET RM |SUSPENSION CLAMP WR |95KV BIL, TR 222 CONDUTT BENDS SHALL BE METAL.
CN_|WATERPROOF, FLEXIBLE METAL CONDUIT (NOTE 4) JP_|266.8 KCMIL, PARTRIDGE RN |GROUNDING STIRRUP WS |BOLT CIRCLE ADAPTER (NOTE 11) 7. DUPLEX, TRIPLEX (TRI), QUADRUPLE (QUAD) TYPE
D. POLYVINYL CHLORIDE (PVC) CONDUIT (NOTE 7) JQ [BARE ALUMINUM CABLE STEEL REINF (ACSR) (NOTE 4) S. WELDED TYPE FITTINGS FOR TUBE BUS INDICATED ON PLAN OR SECTION DRAWINGS. FITTINGS
DA [1—INCH JR__|ALUMINUM CABLE STEEL SUPPORTED (ACSS) (NOTE 4) SA_|BUS SUPPORT (FIXED) (SLIP) (EXPANSION) (NOTE 2) X. POST INSULATORS, (STANDARD STRENGTH) 8 ggﬁ#'ﬁ Ag#gg“,sﬁg'd'ﬁ”gggﬁégé ZE&RSEQ%EC]’E DAUPING
DB |1 1/2-INCH SB |BUS SUPPORT (VERTICAL TUBE) XA |2050KV BIL (TP) " GABLE FOR RIGID BUS.
DC  |2-INCH K. STANDARD-PIPE-SIZE (SPS) TUBE BUS & MISC CONDUCTOR SC |TEE CONNECTOR, TUBE-TO-TUBE XB |1800KV BIL, TR 391 (TP) 9. LAP BOLT CIRCLE ADAPTER, 5'" TO 10-3/8'", HEIGHT
DD |2 1/2-INCH KA |1—INCH SD | TERM CONN, TUBE-TO—PAD(FIXED) (EXPANSION) (NOTE 2) XC _|1550KV BIL (TP) 1-7/8", OR EQUAL.
DE_ |3-INCH KB |1 1/2-INCH SE XD |1470KV BIL, TR 330 (TP)
DF_ |4—INCH KC |2-INCH SF|TEE CONNECTOR, TUBE-TO-PAD XE_|1300KV BIL, TR 324 (TP) I [17-28 REVISED NOTES
DG |6-INCH KD |2 1/2-INCH SG_|A—FRAME ASSEMBLY XF__[1050KV BIL, TR 312 AT7—HMK
DH |EXPANSION FITTING KE |3-INCH SH |VEE CONNECTOR (15° LEGS) %G |900KV BIL, TR 304 H |22 REVISED POST INSULATORS, NOTES, LIGHTING -
DJ_|DUCT PLUG KF__ |4—INCH SJ_ |BRANCH CONNECTOR (15° TYPE) XH | 750KV BIL, TR 291
DL |PVC CONDUIT (NOTE 4) KG |5-INCH SK|ELBOW CONNECTOR, 90° XJ |650KV BIL, TR 288 (o] Wawin REMOVED ErcMs Dy M= LG L AL oL
KH _|6-INCH SL_|ELBOW CONNECTOR, 45° XK |550KV BIL, TR 286 A ISy SECTION RIS ToR B T RevisD
E. TERMINAL BOXES AND ENCLOSURES KJ SM__|GROUNDING STUD XL |350KV BIL, TR 216 [ e Eé"’FEB%’ %BEE’N%?E DJ, GG, JQ, QA, TB, XT AND
EA |TERMINAL BOX TYPE "A" (31 1085) KL T. CONNECTORS FOR TUBE-TO—CABLE BUS OR MISC XM |250KV BIL, TR 214 : :
EB KM |ALUMINUM PIPE (NOTE 4) TA |TEE CONNECTOR XN |200KV BIL, TR 210 E |715:03 REVISED TITLE BLOCK ONLY.
EC_ |TERMINAL BOX TYPE "C" (31 1085) TB_|END CONNECTOR/COUPLER XP__|150KV BIL, TR 208 o PR
ED |TERMINAL BOX TYPE 'D" (31 1085) L. LIGHTING ITEMS TC |PAD TO PAD (FIXED) (EXPANSION) (NOTE 2) XQ |110KV BIL, TR 205 D |32 - W
EF_|TERMINAL BOX TYPE "F" (31 1085) LA |LIGHTING UNIT, BRACKET TYPE (31 1073) TD_|PAD TO PAD GROUNDING STIRRUP XR _|95KV BIL, TR 202 py—— EUISED DESCRIPTION TN V- PoST INSULATOR
EG |TERMINAL BOX TYPE "G" (31 1086) LB |LIGHTING UNIT, POLE TYPE (31 1073) U. INSULATOR ASSEMBLIES AND ACCESSORIES %S |HEIGHT ADAPTER (NOTE & C|slop TABLE
EH | TERMINAL BOX TYPE "H" (31 1086) LC_|LED FLOODLIGHT FIXTURE (POLE) (BRACKET) (31 1078) UA_JASSEMBLY "A" (31 1020) (NOTE 3) XT__|900KV BIL, TR 27 CAP AND PIN B 55 ADDED RN, SK, SL, AND SW. REVISED AJ AND AK.
EJ |TERMINAL BOX TYPE "J" (31 1085) LF_|NEMA 4 JUNCTION BOX UB_ | TURNBUCKLE (NOTE 4)
EK_|TERMINAL BOX TYPE "K" (31 1086) LG |LIGHTING UNIT (NOTE 4) UC |ASSEMBLY "C"' (31 1020) (NOTE 3) Al A i v
EL |WEATHER TIGHT NEMA 4 ENCLOSURE (NOTE 4) UD |ASSEMBLY "D" (31 1020) (NOTE 3) e
F. INSULATED COPPER CABLE (ABOVE 600V) M. BARE STEEL STRAND CABLE AND FITTINGS UE_ |ASSEMBLY "E" (31 1020) (NOTE 3) Y. OPERATING PLATFORMS WESTERN AREA POWER ADMINISTRATTON
FA |3-1/C—1 AWG (34.5KV) MA |3/8-INCH, HIGH STRENGTH, 7 STRAND UF_ |ASSEMBLY "F" (31 1020) (NOTE 3) YA |SWITCH OPERATING PLATFORM, SINGLE E
FB_ |1-3/C-1 AWG (34.5KV) MB_|1/2-INCH, HIGH STRENGTH, 7 STRAND UG_ |ASSEMBLY "G"' (31 1020) (NOTE 3) YB_|SWITCH OPERATING PLATFORM, DOUBLE SUBSTATION STANDARDS
FC |3-1/C—1 AWG (25KV) MC |_—INCH, HIGH STRENGTH, _ STRAND (NOTE 4) UH | SOCKET—CLEVIS YC |EQUIPMENT CABINET PLATFORM
FD_ |1-3/C—1 AWG (25KV) MV105 MD__|DEAD END UI_ |ASSEMBLY "I" (31 1020) (NOTE 3) YD | TRANSFORMER CABINET PLATFORM
FE |3-1/C—1 AWG (15KV) ME |COMPRESSION DEAD END UJ |BALL-CLEVIS EQUIPMENT AND MATERIAL
FF_ [1-3/C—1 AWG (15KV) MF__|STRAIN CLAWP UK |ASSEMBLY "H'" (31 1020) (NOTE 3) Z. CABLE TRENCH, PULL BOX, AND MATERIALS INDEX
FG |INSULATED COPPER CABLE (ABOVE 600V) (NOTE 4) MG |Y—CLEVIS EVE UL |SPRING STRAIN BUS ASSEMBLY (NOTE 4) ZA |SINGLE TYPE "C" CABLE TRENCH
FH_|INSULATED COPPER CABLE (600V) (NOTE 4) MH__|PAD-TYPE TERMINAL CONNECTOR (NOTE 6) UM |MISCELLANEOUS HARDWARE (NOTE 4) ZB_ |DOUBLE TYPE "C' CABLE TRENCH DESIONED RICARDO NOREND JR. _ _ _ appRovep ROSS M. OLARK _ _
FI MI |OPGW (NOTE 4 UN |SUSPENSION INSULATOR DISC, 5 3/4 X 10 (NOTE 3) ZC ELECTRICAL ENGTNEERTNG WANAGER
FJ MN_|GROUNDING STIRRUP UP__|YOKE PLATE (NOTE 4) ) %] NOVEWBER 8, 1996 31 1100
RFF (S):
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REFERENCE MATERIALS
N Em DESCRIPTION

1 |SCH 40 ALUMINUM TUBE

2 30° SPLIT A-FRAME OR V—CONNECTOR, DMC POWER
PLK1600D OR EQUAL (SEE NOTE 4)

15° SPLIT TEE OR A-FRAME BRANCH CONNECTOR, DMC
POWER PLK1500D OR EQUAL (SEE NOTE 4)

4" SHOWN

4" SHOWN

4" SHOWN

§'—-0"

6'—0"

2 1/2" SHOWN

10' =0
[7'-5"]

4" SHOWN

I S <> -
_ -*|\
2 172" SHOWN
£ SHOWN 4" SHOWN
L \\ o1 / :
T
3 ] |
230KV A-FRAME DETAIL ©
69KV AND UNDER A-FRAME DETAIL (SEE NOTES 1 & 3)
(SEE NOTES 1, 2 & 5)

51"
[2'-7'"1
41"
16'=0"
[14'-0"]

§'—-0"

NOTES

1. DESIGNER NOTE: MINIMUM HEIGHT IN BRACKETS ARE
BASED ON 3,300 FOOT ELEVATION. ABOVE THIS
ELEVATION, ADDITIONAL SPACING AT A RATE OF 3% PER
1,000 FEET MUST BE ADDED.

2. THE AMPERAGE OF THE LEGS SHALL BE THE SUM OF THE

f TWO LEGS TOGETHER AND SHALL NOT BE LESS THAN THE

BUS.

3. LEG DIAMETER SHALL MATCH BUS DIAMETER.

4. COMPRESSION CONNECTORS ARE PREFERRED. WELDED
CONNECTORS ARE ACCEPTABLE. CONTRACTOR MAY CHOOSE
BETWEEN INSIDE OR OUTSIDE WELDED FITTINGS.

15 5. COMPRESSION SPLIT TEE OR A-FRAME BRANCH

CONNECTORS MAY NOT WORK FOR AN A-FRAME SHORTER

THAN 6'-0",

/®
J

2 1/2" SHOWN

4" SHOWN

4" SHOWN

4'—0"

4" SHOWN

I —
150
4" SHOWN

= - —— T

7' —g"

500KV A-FRAME DETAIL
(SEE NOTES 1 & 3)

2 1/2" SHOWN

7._0"
[4'-5"1
12'—on
[9'-111

4" SHOWN \\

A7-KB CLEARANCE .

5'—Q"

A |7727726 REVISED LOWER BUS TO UPPER BUS

115KV A-FRAME DETAIL
(SEE NOTES 1 & 2)

STATES DEPARTMENT ERGY

UNITED OF EN
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

4" SHOWN

A-FRAME
Y s = = . 30° BUS DETAILS
345KV A-FRAME DETAIL oS , 2 ! } PESTONED EEGEOR MOTENE — — — — A PROeD TR TN, EVGINEERTHG NANAGER
(SEE NOTES 1 & 3) SCALE OF FEET
3/4=1'-0" A APRIL 17, 2026 | 31 [ 1131
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ITEM DESCRIPTION

1 OUTDOOR SUBSTATION LIGHTING FIXTURE
(SEE NOTE 1)

DETAIL B OR C

|
s 2 | LAMP (SEE NOTE 1)

I'| | —600 voLT CABLE TO 5 | BALLAST-REGULATED OUTPUT TYPE, HIGH POWER
fr | LIGHTING FIXTURE FACTOR (SEE NOTE 1)
] : 4 | TAPERED ALUMINUM POLE WITH TRANSFORMER BASE
_ (SEE NOTE 1)
I 5 | ADAPTOR FOR 3 IN. POLE TO 1 1/2 IN. FIXTURE
| SLIP FIT
HH

6 | MOUNTING BRACKET (SEE NOTE 1)

7 | GROUND CONNECTOR (BURNDY TYPE GB OR EQUAL)

ANCHOR RODS, NUTS, LOCKWASHERS AND
FLATWASHERS-GALVANIZED STEEL (SEE NOTE 1)

CLAMP DWG
31 1033

 DETAIL A 9 [3/8 IN. EXPANSION ANCHOR

10 | 1-INCH CLAMP AND CLAMP BACK

11 | 1 IN. CHASE NIPPLE

A\

SEE NOTE 3
SEE NOTE 3

1 IN. GALVANIZED RIGID STEEL CONDUIT
(SEE NOTE 4)

1 IN. CONDUIT COUPLING

1-6 MIN
o

14 WATER TIGHT CONNECTOR-GROUSE HINDS TYPE CGB OR

BURIED INSULATED EQUAL, OR PLASTIC CHASE NIPPLE (SIZE AS REQD)

CABLE (31 1006)

15 | 1 IN "LB" TYPE CONDUIT FITTING

Yol

LL_— o 16 | 374 IN. BUSHED ELBOW

||| REMOVABLE DOOR —, «a “\J
“a . . SECOND CONDUIT 17 | 374 IN. GALVANIZED RIGID STEEL CONDUIT
GROUND CABLE WHEN REQUIRED (SEE NOTE 4)

——( 1 TO GROUND MAT
. y SEE NOTE 5
@ ) D TRANSFORMER BASE
B /- DETAIL

: NOTES
S TAPERED POLE
P - BURIED INSULATED CABLE 1. SEE SPECIFICATIONS PARAGRAPHS FOR COMPLETE

ia : (31 1006 TYPE LIGHTING UNIT REQUIREMENTS FOR FIXTURE, LAMP, BALLAST,AND POLE
eat g OR MOUNTING BRACKET.

2. DETERMINE BOLT SIZE, LENGTH, LOCATION AND
PROJECTION FROM POLE MANUFACTURER'S REQUIREMENTS.
BRACKET TYPE LIGHTING UNIT 3. SEE SPECIFICATIONS FOR MOUNTING HEIGHT ABOVE
4. CONDUIT IN CONTACT WITH EARTH SHALL HAVE
CORROSION PROTECTION IN ACCORDANCE WITH THE
SPECIFICATIONS.
5. SEE_FOUNDATION GENERAL PLAN FOR LOCATION AND
DETAIL OF CONCRETE FOOTINGS.
6. CONNECT CABLE SHIELD TO GROUND CABLE WHEN
STRUCTURE LEG MAY BE SHIELDED CABLE IS PROVIDED.

SLOPING OR VERTICAL

St DRAWING IS NO LONGER USED AT WAPA
/- ~ FOR NEW CONSTRUCTION. SEE DRAWING
\ I g oE - 31 1091 FOR NEW FLOOD LIGHT

‘ LIGHTING UNIT ‘ MOUNTING DETAILS.

\ | STRUCTURE LEG FOR INFORMATION ONLY

T T

‘ 9 S

| | j DRAWING IS NO LONGER USED AT WAPA FOR NEW
[

L

B;ZESG CONSTRUCTION. SEE DRAWING 31 1091 FOR NEW
K FLOOD LIGHT MOUNTING DETAILS.

T “ T D 77& REVISED TITLE BLOCK ONLY.
| - A7-RC
| ALL HOLES 7/162 | ! B C 2313599 \ REDRAWN .
7 SUPEEQEQES DWG NO. 40-D-7005
Y= | | UNITED STANES DEPARTMENT OF ENERGY
‘ ‘ WESTERN AREAROWER ADMINISTRATION
CORPORATE SERVICES ON{ICE — LAKEWOOD, COLORADO

DETALL B DETAIL C SUBSTATIONSTANDARDS

PARALLEL FACE MOUNTING ADAPTER (MATCES?,EE . MSEETE NENS DS,QIE,_RING LIGHTING FIXJURE

MATERIAL 1/4 IN. PLATE SAME AS DETAIL B)

DETAIL A

O wav 18, 1979 ] 31 [ 107
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L

P @I

CONDUIT PLAN

B

ALG@

ARRANGEMENT PLAN

JA (THIS DRAWING)

10 0 10 20 30
TR | | | Lt § FLOODLIGHT AND JUNCTION BOX
SCALE OF FEET SCALE OF FEET
1=10'-0" /2"'=1"-Q" DETAILS
‘] APRIL 17, 2026 31 | 1091

FLOODLIGHT:

REFER TO PROJECT
SPECIFICATIONS

FOR MANUFACTURER
AND CATALOG NUMBER

DOUBLE MOUNT
DETAIL

51_Q"

251 o
TYP
51"

51_Q"

el

3/4-INCH ELECTRI-FLEX ATX SERIES
LIQUID TIGHT CONDUIT, OR EQUAL

‘//f*SINGLE OR DOUBLE MOUNTING BRACKET:
REFER TO PROJECT SPECIFICATIONS
FOR MANUFACTURER AND CATALOG NUMBER

CONDUIT BODY
WITH 3/4-INCH ADAPTER

#10 AWG
TO CONDUIT
BODY/LIGHTS
5'—0" INTERVALS

::;r’CONDUIT CLAMP AT APPROX
SEE DWG 31 1700

3—-POLE POWER DISTRIBUTION BLOCK,

BUSSMANN PART NO. 16021-3, OR EQUAL

@)

| —1-INCH RIGID
METAL CONDUIT

NEMA 3R JUNCTION BOX
(NOTE 1)

o
°S
PLS
RSN
N

)

| — GROUND LUG

FROM SOURCE <%

CONTINUE ON
TO ADDITIONAL

\
\
|
|
|
|
|

,ki"+,,\
/ k,# o~

SIZE PER DESIGN

l— NEMA 3R JUNCTION BOX
SEE DETAIL "A"

L— 2-INCH RIGID METAL CONDUIT
WITH EXPANSION FITTING

COMPRESSION OR SWAGE
TERMINAL (2-HOLE NEMA PAD)
SEE 'DETAIL B" DWG 31 1510

GROUND MAT

[ )

| [™~— CONTINUES TO
FROM TO JUNCTION BOX
SOURCE AT ADDITIONAL LOCATIONS

(IF NEEDED)

SECTION A-A
FLOODLIGHT AND JUNCTION BOX ELEVATION

JUNCTION BOXES
AS NEEDED

‘\\\\____________/ K,A,A/"/

DETAIL A
NEMA 3R JUNCTION BOX

1. JUNCTION BOXES SHALL BE RATED NEMA 3R AND SIZED

2. CONDUITS SHALL COME IN THRQUGH THE BOTTOM OR_SIDE

EXPLANATION

< ______ LED FLOODLIGHT MOUNTED ON
STRUCTURE 25'-0" ABOVE GROUND
—— —— ——_BURIED SCHEDULE 40 PVC CONDUIT
o___ _____ CABLE RISER IN CONDUIT

NOTES

MINIMUM 8X884 INCHES WITH STAND-OFF BACKING PLATE,
SAGINAW CAT# SCE—-B08CHNF WITH OPTIONAL
ACCESSORIES BACKING PLATE CAT# SCE-8P8 OR EQUAL.

OF JUNCTION BOXES. AVOID COMING IN THROUGH THE
TOP TO HELP PREVENT WATER LEAKAGE.

REFERENCE DRAWINGS

GROUNDING PLANS — TYPICAL DETAILS _ _ _ _ __ _ 31 1510
CONDUIT INSTALLATION — DETAILS . 31 1700

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

REF(S):

Return to TOC



Apr 03, 2012- 3:38pm

Plotted By:denton

IMAGES:

17

1la.dwg Last Saved By: Debbie Denton on 4/3/2012 3:33 PM

_0001_

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForF inal\Scripts\31

A
|
HES3vres 3 vrass & -l <VY5B1
\
169 160 369 Il 360 569 \‘/r}m 560
YY1C ZY1A  vyy3c ZY3A  vysc \ ZY9A
|
63 vria 63 vrsa & -1t =< VY5A
\
1
| |
165 161 365 361,65 |/ 561
YY1B YY1A YY3B YA/ YYSB/ YYsA
| |
[0 []/62 ]38 3% r- 566 4 562
JYiB JY1A JY3B JY3A LI JYSB L JY5A
\ \
167 163 367 363 | s67 563
w18 WY1A w38 WA AWYSB A\ WY5A
\ \
\ \
\ \
267 263 467 463 ', 667 ', 663
w28 WY2A Wy48 WY4A [ WYEB [ WYGA
\ \
[] 25 [ 22 [ % [ %2 r- 666 - 662
JY2B JY2A JY4B JY4A L JY6B L JYGA
| |
265 261 465 41\ 665 | 661
YY2B YY2A YY4B YY4A  \YYBB  AYY6A
| |
L e
|
63 vra +E3 vraa ¢l vvea
|
YY2C 7y2a  YYAC 7van  YY6C )\ ZYBA
269 260 469 £ A 460 669 /"~ ‘660
|
3 wrass 3 vrass ¢l VY681
|
v

DOUBLE BREAKER DOUBLE BUS
OUTSIDE TAKEOFF

A
|
HES3vres 3 vrass & -l <VY5B1
|
169 I 160 369 Ih 360  sp9 \ |, il 560
YY1C ZY1A  vyy3c ZY3A  vyysc \ ZY5A
|
63 vria 63 vrsa & -1t =< VY5A
|
1
| |
165 161 365 361,565 |/ 561
YY1B YY1A YY3B YY3A [ YYSB [ YYSA
| |
[] e 162 [ 36 362 - 566 4 562
JYiB JY1A JY3B JY3A L JYSB L JYSA
| |
167 163 367 363 \ 567 \ 563
WY 1B WY1A w38 WA AWYSB A\ WY5A
| |
S B
|
e
| |
263 463 | ', 663
WY2A WaA | [ WYeA
|
|
|
[] 22 [] 42 | 4 662
JY2A JY4A | L JY6A
|
| |
261 461 | \ e61
YY2A YA | A YYeA
| |
P
|
63 vra 3 vraa ¢l vvea
|
YY2C 7ZY2A  YY4C 7v4A  YY6C ) 6A
269 I 260 469 460 869 /| "~—lli 660
|
3 wrass —3vras ¢l VY681
|
v

BREAKER AND A HALF
OUTSIDE TAKEOFF

A
\
3w +E3vvas &1t <VYsB1
!
169 I 160  3g9 Il 360 569 \‘/r}m 560
YY1C ZY1A  vyy3c ZY3A  vyysc \ ZY5A
!
63 wia 63 vvaa ¢ -1 = VrsA
!
1
! !
165 161 7361 | |
vwis [ Yria YW3A | |
! !
! !
[] 166 162 T 362 I |
Jv18 JY1A L oavaa |
| |
! !
167 163 363 | !
WY1B WA \WY3A |
! !
,,,,, J |
!
***** 1 \
! !
263 463 | ', 663
WY2A W4A | /" WreA
|
!
!
[] 22 [] 42 | r- 662
JY2A JY4A | L JY6A
!
| !
261 461 | \ 661
YY2A YA | A YYeA
! !
P
!
63 waa 3 waa ¢l = vrea
!
YY2C 7ZY2A  YY4C 7v4A  YY6C )\ ZYBA
269 20 469 £ NAnas0 669 /il ‘660
!
+E3vvass +E3vvas ¢l = VveB1
\
\J

RING BUS — FUTURE BREAKER AND A HALF
OUTSIDE TAKEOFF

A
|
3w +E3vvas &1t <VYsB1
|
169 I 160  3g9 Il 360 569 \‘/r}m 560
YY1C ZY1A  vyy3c ZY3A  vyysc \ ZY9A
|
63 wia 63 vvaa ¢ -1 = VrsA
|
1
| |
165 161 365 361 ', 565 |/ 561
YY1B YY1A YY3B YY3A [ YYSB [ YY5A
| |
[] 62 [] 32 | - 562
JY1A JY3A | L JY5A
|
| |
163 363 | \ s63
WA WA | A WY5A
| |
| |
| |
267 263 463 | ', 663
W28 WY2A WA /" Wr6A
|
‘ ‘
[] 28 [] 42 | r 662
Jv2B JaA | LA JY6A
| |
465 461 665 | 661
YY4B YY4A  NYYEB  \YY6A
| |
P
|
+63 vran ¢l = vrea
|
YY4C 7v4A  YY6C )\ ZYBA
469 460 669 /"> 660
|
+E3vvas ¢l = VveB1
|
\J

MAIN AND TRANSFER BUS
OUTSIDE TAKEOFF

NOTES

1. THE INTENT OF ALL OUTSIDE TAKE OFF CONFIGURATIONS

ARE TO BE FULLY DEVELOPED UP TO A DOUBLE BREAKER
DOUBLE BUS DESIGN, EVEN THOUGH THEY MAY NEVER BE
EXPANDED AS SUCH. DESIGNATIONS AND OPERATING
ggg?gss SHOULD BE USED TO REFLECT THIS FINAL

2. OPERATING NUMBERS AND DESIGNATIONS PROVIDED ARE

FOR _EXAMPLE ONLY. EQUIPMENT DESIGNATIONS SHALL
AGREE WITH OPERATING NUMBERS. FINAL EQUIPMENT
DESIGNATIONS SHALL BE DETERMINED AFTER OPERATING
NUMBERS ARE DETERMINED BY THE REGIONAL OFFICE.

A [4312 REVISED BKR & A HALF AND RING BUS LAYOUTS TO
A7-RMJ CONFORM TO OPERATING NUMBER STANDARDS.
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

SWITCHING DIAGRAM
OPERATING NUMBERS
BUS CONFIGURATIONS

RICARDO MORENO JR.

DESIGNED RILARUY MURENY JR.

ELECTRICAL ENGINEERING MANAGER

'a;| SEPTEMBER 15, 2009 |
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SWITCH S2

KEY INTERLOCK r
BETWEEN S2 & GS1 |

SWITCH S1 WITH
GROUNDING SWIE%ﬂ

{ |I|§1\L

S1 AND GS1 ARE MECHANICALLY
INTERLOCKED SO THAT THE MAIN
BLADES (S1) AND THE GROUNDING
BLADES (GS1) CANNOT BE CLOSED
AT THE SAME TIME.
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STANDARD RING BUS ARRANGEMENT

SWITCH S2 AND
GROUNDING SWITCH
GS1 ARE KEY
INTERLOCKED SO

CANNOT BE CLOSED
AT THE SAME TIME

THAT BOTH OF THEM

MANUALLY OPERATED DISCONNECT
AND GROUND SWITCH INTERLOCKS

T0 MANUAL DISCONNECT SWITCH INTERLOCKS
i LINE > (ALL SWITCHES ARE ALSO PADLOCKABLE)

NORMAL SWITCHING ARRANGEMENT:
LINE SWITCHES "S1'" & ''S2'" ARE CLOSED.
GROUND SWITCH 'GS1'' IS OPEN.
MECHANICAL INTERLOCK BETWEEN "'S1'' AND "'GS1"
PREVENTS "GS1'" FROM CLOSING WHEN '"S1' IS CLOSED
"GS1'" KIRK KEY LOCK KEEPS "GS1'' OPEN,
KEY IS REMOVED FROM 'GS1'" KIRK LOCK & PUT INTO "'S2'" KIRK LOCK
'"$2" KIRK KEY LOCK IS OPERATED TO ALLOW OPERATION OF ''S2"
KEY REMAINS IN "S2'' KIRK LOCK

GROUNDING OF TRANSMISSION LINE:
POWER CIRCUIT BREAKERS ARE OPENED,

LINE DE-ENERGIZED FROM BOTH ENDS OF LINE
SWITCHES "S1'" AND "S2" ARE OPENED
MECHANICAL INTERLOCK BETWEEN "S1'" & "GS1"

ALLOWS "GS1'' TO BE CLOSED WHEN '"S1'" IS OPEN
''S2" KIRK KEY LOCK KEEPS 'S2'' OPEN,

KEY IS REMOVED FROM ''S2'" KIRK LOCK & PUT INTO ''GS1' KIRK LOCK
"GS1" KIRK KEY LOCK IS OPERATED TO ALLOW OPERATION OF "'GS1"
"GS1' IS CLOSED, KEY REMAINS IN "GS1' KIRK LOCK
MECHANICAL INTERLOCK BETWEEN "'S1'" & 'GS1'

PREVENTS "'S1'" FROM CLOSING WHEN '"'GS1' IS CLOSED
("KIRK IS ONE COMMONLY KNOWN MANUFACTURER OF SUITABLE

KEY INTERLOCKS FOR SWITCHGEAR. USAGE OF THE NAME

HERE DOES NOT IMPLY SOLE-SOURCING.)
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RING BUS ARRANGEMENT CONVERTIBLE

TO BREAKER AND A HALF
(ALTERNATE OPERATING NUMBERS SHOWN ON 31 0001-1)

NOTES

1. OPERATING NUMBERS AND DESIGNATIONS PROVIDED ARE
FOR EXAMPLE ONLY. REFER TO THE ENGINEERING DESIGN
MANUAL FOR AN EXPLANATION OF EACH LETTER AND
NUMBER. EQUIPMENT DESIGNATIONS SHALL AGREE
WITH OPERATING NUMBERS. FINAL EQUIPMENT
DESIGNATIONS SHALL BE DETERMINED AFTER OPERATING
NUMBERS ARE DETERMINED BY THE REGIONAL OFFICE.

B [4-312 MINOR CORRECTIONS TO OPERATING NUMBERS.
A7-RMJ
A [ REVISED SINGLE BUS CONFIGURATION, ADDED
A7-RMJ RING BUS ARRANGEMENTS, AND MINOR CORRECTIONS.
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

SWITCHING DIAGRAM
OPERATING NUMBERS
BUS CONFIGURATIONS

DESIGNED RICARDO MOREND JR

ELECTRICAL ENGINEERING MANAGER
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| SEPTEMBER 15, 2009 |

Return to TOC



19

Donita (CONTR) on 7/27/2026 10:54 AM

IMAGES:

Jul 27, 2026- 10:54am
S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForF inal\Scripts\31_0001_3.dwg Last Saved By: Court,

Plotted By:court

SWITCHING DIAGRAM LEGEND

2&,’}%& POLE DISCONNECT — T TANDEM GANG OPERATED DISCONNECT 3 PHASE. WYE
S W/ GROUND SWITCH % AUTO POWER TRANSFORMER GROUNDED NEUTRAL

WITH TERTIARY AND H.V.
LOAD TAP CHANGER

-
A« GANG OPERATED DISCONNECT
T

SWITCH WAPA OTHERS
/|\ CAPACITOR - —| OWNERSHIP
GANG OPERATED DISCONNECT _3 g_ STATION SERVICE TRANSFORMER
SWITCH WITH GROUND BLADES
|—|H|l SHUNT CAPACITOR INDICATES UNDERGROUND
INSTALLATION
PHASE SHIFTING TRANSFORMER
& MOTOR OPERATED DISCONNECT Il SHUNT REACTOR 4 &
SwITcH 13 — GROUND FAULT DETEGTION
A~~~ REACTOR Cmsp)  SCHEME
A", GANG OPERATED DISCONNECT ZIG-ZAG GROUNDING A
SWITCH WITH ARCING HORN E TRANSFORMER
. _%_ POWER FUSE DISCONNECT N
GANG OPERATED DISCONNECT COUPLING CAPACITOR )
c—
SWITCH WITH WHIP —3 VOLTAGE TRANSFORMER = B AR
NON-FAULT INTERRUPTING DEVICE— —- LOAD BREAK ELBOW T
__~"T0_ MOUNTED ON CLIP END OF MANUALLY =
OPERATED DISCONNECT SWITCH— -3 — 2-WINDING VOLTAGE
TYPICALLY, VACUUM BOTTLES MOUNTED - TRANSFORMER 4
| SURGE ARRESTOR
INTERUPTER
NON-FAULT INTERRUPTING DEVICE—
__~"C_ MOUNTED ON CLIP END OF GANG - CURRENT TRANSFORMER
OPERATED DISCONNECT SWITCH- REGULATOR BYPASS SWITCH
TYPICALLY, VACUUM BOTTLES MOUNTED INTERRUPTER WITH VISIBLE (ONE OPERATING NUMBER FOR
O—  MOTOR OPERATED DISCONNECT % =+ oR g WAVE TRAP 3-SWITCH COMBINATION)
NON-FAULT INTERRUPTING DEVICE— SWITCH
81 MOUNTED ON CLIP END OF MOTOR
OPERATED DISCONNECT SWITCH—
TYPICALLY, VACUUM BOTTLES MOUNTED POWER CIRCUIT RECLOSER —®-—  KEY INTERLOCK
: () WATT HOUR METER
NON-FAULT INTERRUPTING DEVICE- (@ -  ELECTRICAL INTERLOCK
" MOUNTED ON HINGE END OF MANUALLY POWER CIRCUIT BREAKER I
OPERATED DISCONNECT SWITCH. —D— - 3x wan (W3 3 PHASE covT

(VW3A1)1 PHASE CCVT (A2)
INSULATOR WITH
NON-FAULT INTERRUPTING DEVICE- REMOVABLE JUMPER
— MOUNTED ON HINGE END OF GANG POWER CIRCUIT BREAKER
- ~ -

OPERATED DISCONNECT SWITCH. DRAW OUT TYPE
% ATS
_8_ MOUNTED ON HINGE END OF MOTOR ~~ LOW VOLTAGE. AIR / MTS: MANUAL TRANFER SWITCH
OPERATED DISCONNECT SWITCH. T T GIRCUIT BREAKER
ES%EAS#ER,{#EEREEEEEG - LOW VOLTAGE, AIR CIRCUIT C i OPENED JUNPERS
Q * BREAK DISCONNECT &= > BREAKER. DRAW OUT TYPE
SWITCH
OPENED JUMPERS
- CENTER BREAK,
GANG OPERATED POWER TRANSFORMER— POWER FUSE —
- SWITCH TWO WINDING —H_TP>— orawout Tvee
CENTER BREAK,
GANG OPERATED POWER TRANSFORMER- STEP VOLTAGE REGULATOR
_ SWITCH WITH GROUND TWO WINDING WITH
> BLADES GROUNDING CONNECTION
DOUBLE BREAK, CENTER PIVOT, - -RES}-  POWER RESISTOR
—® —  GANG OPERATED DISCONNECT
SWITCH POWER TRANSFORMER-
TWO WINDING WITH A\ 3-PHASE, DELTA
AUTOMATIC HIGH SPEED LOAD TAP CHANGER
I A/IW —  GROUNDING SWITCH
A 3-PHASE, BROKEN DELTA
POWER WESTERN AREA POWER ADMINISTRATION
|||—/_ géggﬁ‘lféncéggummc TRANSFORMER— HEADQUARTERS — LAKEWOOD, COLORADO
THREE WINDING
SWITCH 3 PHASE DELTA SUBSTATION STANDARDS
GROUNDED CENTER PHASE
— T ™ 3-WAY GANG OPERATED LOAD = SWITCHING DIAGRAM
v BREAK TYPICALLY VACUUM
BOTTLES MOUNTED _3 AUTO POWER TRANSFORMER 3-PHASE DELTA SYMBOL LEGEND
WITH TERTIARY CORNER GROUNDED
DESIGNED KYLE VAUGHN APPROVED __ _ _ _ _ _ _ _ _ __ __ __
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GENERAL NOTES TABLE 2 — PIN DIAMETERS (INCHES) ABBREVIATIONS
UNLESS OTHERWISE SHOWN ON THE DESIGN DRAWINGS, THE DETAILS AND NOTES SHOWN BAR NO. 3 4 5 6 7 8 9 10 " 14| 18 ﬁizﬁgpgxé’m
ARE TYPICAL FOR ALL DRAWINGS THAT REFER TO THIS DRAWING. SEE NOTE 1. STANDARD BENDS 2 174" 3 [3 3/4"|4 1/2"|5 174" 6 |9 1,8"]10 1/4"|11 3/8"| 17" |22 5/8" NF = NEAR FACE
STIRRUP AND TIE BENDS [1 1/2"| 2 [2 1/2"[4 1/2"[5 1/4"] 6 - - - - - FF = FAR FACE
SYMBOLS PLACING EF = EACH FACE
1. BARS SHOWN THUS =8 @ 1'-0" OR_-6 @ 7 1/2", 1. REINFORCEMENT OF SMALL OPENINGS (MAX 1'—6'") IN TABLE 3 — DEVELOPMENT LENGTH (Ld) AND LAP LENGTH (INCHES) BL = BOTTOM LAYER
INDICATE A GROUP OF THE SAME SIZE BARS EQUALLY WALLS AND SLABS MAY BE SPREAD APART NOT MORE THAN SEE FOOTNOTES 1 THRU 6 TL = TOP LAYER
SPACED. 1 1/2 TIMES THE BAR SPACING. R . . . ML = MIDDLE LAYER
2. o— AN OPEN CIRCLE AT THE END OF A BAR INDICATES 2+ REINFORCEMENT MAY BE ADJUSTED LATERALLY TO Fc =3000 PSI F c =4000 PSI F c =5000 PSI NS Z NEAR oiE
o men N R AT D O AN IES MAINTAIN A CLEAR DISTANCE OF AT LEAST 1 INCH Ld R [oiass B tapl. L9 Ok  Toiass B Lapl - 50 O [oiass 8 Lap P R
3. e— A CLOSED CIRCLE AT THE END OF A BAR INDICATES BETWEEN THE REINFORCEMENT AND KEYS, WATERSTOPS, CLASS A LAP CLASS A LAP CLASS A LAP =
: ANCHOR BOLTS, FORM TIES, CONDUITS, AND OTHER ENGLISH EW = EACH WAY
A BEND WITH THE BAR TURNED TOWARD THE OBSERVER. : : 2 TOP (OTHER| TOP OTHER| TOP OTHER( TOP (OTHER| TOP |OTHER| TOP [OTHER OCEW = ON CENTER EACH WAY
— EMBEDDED MATERIAL. IN HEAVILY REINFORCED AREAS, BARS | BARS | BARS | BARS | BARS | BARS | BARS | BARS | BARS | BARS [ BARS | BARS v _
4. SPLICE SHOWN THUS INDICATES A LAPPED RELOCATION OF THE EMBEDDED MATERIAL MUST BE CJ = CONSTRUCTION JOINT (01 2004-2)
SELE%, rgg #ASEEDSIN THE BAR. FOR MINIMUM LENGTH CONSTDERED. 3 22 | 17 | 28 [ 22 | 19 | 15 | 24 [ 19 | 17 [ 13| 22 | 17 0CJ = OPTIONAL CONSTRUCTION JOINT
’ : 3. IN NO CASE SHOULD BARS BE BENT TO GREATER THAN 6 4 20 | 22 | 37 | 29 | 25 | 19 | 33 | 25 | 23 | 17 | 29 | 23 VCJ = VERTICAL CONSTRUCTION JOINT
DIMENSIONS TO 1 SLOPE. 5 36 28 T 27 T 36 T 30 T 2a T a1 31 28 T 22 | 36 | 28 CRJ = CONTRACTION JOINT
4. REINFORCEMENT PARALLEL TO ANCHOR BOLTS OR OTHER CTJ = CONTROL JOINT
1. THICKNESS SHOWN FOR WALLS AND SLABS ON OR EMBEDDED MATERIAL SHALL BE PLACED TO MAINTAIN A 6 43 33 56 43 37 29 49 37 34 26 43 34 EJ = EXPANSION JOINT (01 2004-2)
ADJACENT TO UNDISTURBED SOIL OR ROCK ARE MINIMUM CLEAR DISTANCE OF AT LEAST 4/3 TIMES THE MAXIMUM WJ = WEAKENED JOINT
DIMENSIONS 7 65 | 48 | 81 | 65 | 54 | 42 | 71 | 54 | 49 | 38 | 63 | 49 SCJ = SAWCUT CONTROL JOINT (01 2004-2)
. SIZE AGGREGATE. =
2. DIMENSIONS ARE TO THE CENTER LINES OF THE BARS OR 8 72 | 55 | 93 | 72 | 62 | 48 | 81 [ 62 | 56 | 43 | 72 | 56 TCJ = TOOLED-IN CONTROL JOINT (01 2004-2)
3. CLEAR COVER DIMENSIONS ARE MARKED CLR SPACING (see nore 1 o |8 62 |105] 8 | 70 |5 | 91|70 65488116 P Z LOW POINT
. . 1. UNLESS OTHERWISE SHOWN, THE FIRST AND LAST BARS 0 o T 70 1181 911 79 1 6 T1021 791 70 | 52 | 92 | 70 2 o I
COVER IN WALLS AND SLABS, STIRRUPS IN BEAMS, AND TIES
(SEE NOTES 1, 2) IN COLUMNS ARE TO START AND END AT A WMAXIMUM OF 1 100 | 78 [ 131 [ 101 | 87 | 67 [ 113 | 87 | 78 | 60 [ 102 | 78 EL = ELEVATION
T oI N R TE R SOWER SHALL CLR SOVER ONE HALF OF THE ADJACENT BAR SPACING. 14 |121% | 93% | - | - |105% | 8% | - | - | oax | 7% | - | - S = RO ORMED BAR
a. (é?(g%%EBET(éAEBIﬁG%IRNEBCQND PERMANENTLY - JOINTS (SEE NOTE 1) 18 [161% [124% | - — | 140% [ 108 | - — [125% [ oex | - - o = PLAIN ROUND BAR
b. CONCRETE EXPOSED TO SOIL, 1. ALL CONSTRUCTION JOINTS (CJ), EXPANSION JOINTS FOOTNOTES FOR TABLE 3 gg ==SEJ§EEE8RW§§§CEQBRIC
ROCK OR WEATHER: (EJ) AND CONTROL JOINTS (SCJ, TCJ) SHALL BE " EQL SP = EQUALLY SPACED, EQUAL SPACES
6 THROUGH 18 BARS_ _ __ __ __ __ ___ " PROVIDED WHERE SHOWN ON THE DESIGN DRAWINGS. 1. MINIMUM DEVELOPMENT LENGTH IS 12. D NOMINAL DIAMETER OF REINFORGING BAR
5 BAR AND SMALLER_ _ _ ___ __ ____ 11/2" 2. ALL OPTIONAL CONSTRUCTION JOINTS (OCJ) ARE TO 2. (%) LAP SPLICES ARE NOT PERMITTED FOR BARS LARGER THAN NO. 11. CLR = CLEAR
c. CONCRETE NOT EXPOSED TO WEATHER OR REDUCE THE VOLUME OF PLACEMENTS OR TO FACILITATE 3. L4 CALCULATED IAW ACI 318 25.4.2.3. PROVISIONS OF ACI 318 SECTION 25.4.2.4 =
IN CONTACT WITH SOIL OR ROCK: CONSTRUCTION. IF OCJ ARE PROVIDED, THEY SHALL BE TO CALCULATE A SHORTER DEVELOPMENT LENGTH SHALL REQUIRE PRIOR APPROVAL BY THE CTR = CENTER OR CENTERS
(1) SLAB, WALLS, JOISTS: N ONLY AT THE LOCATIONS SHOWN. COR AND ENGINEER. Lq = DEVELOPMENT LENGTH
}‘1‘ Qﬁg ASDBQSEL—LE—R ————————— -1 ;jﬁ 3. ADDITIONAL JOINTS MAY BE USED IF APPROVED BY THE 4. Ly VALUES PROVIDED IN TABLE 3 ARE BASED ON THE FOLLOWING ASSUMPTIONS. L4 FOR IAW = IN ACCORDANCE WITH
(2) BEAMS. COLUMNS: ———————————— COR AND ENGINEER. CONDITIONS OTHER THAN THOSE LISTED BELOW SHALL BE DETERMINED BY THE ENGINEER COR = CONTRACTING OFFICER REPRESENTATIVE
PRIMARY REINFORCEMENT TIES IAW ACI 318 SECTION 25.
STIRRUPS, SPIRALS. AND HOOPS _ __ _1 1/2" SPLICES a. NORMAL WEIGHT CONCRETE AND GRADE 60 REINFORCING BARS.
2. REINFORCEMENT PARALLELING CONSTRUCTION JOINTS 1. UNLESS OTHERWISE SHOWN, THE MINIMUM LENGTH OF LAP b. UNCOATED OR ZINC-COATED (GALVANIZED) REINFORCEMENT.
SHALL HAVE A MINIMUM OF 2 INCHES CLEAR COVER, FOR SPLICING PARALLEL BARS IN TENSION SHALL BE AS c. WT = 1.3 FOR TOP BARS (GREATER THAN 12" OF CONCRETE BELOW HORIZONTAL
UNLESS OTHERWISE SHOWN. GIVEN IN TABLE 3, CLASS 8. REINFORCEMENT) AND YT = 1.0 FOR OTHER BARS. NOTES
REFERENCES 2. UNLESS OTHERWISE SHOWN, THE MINIMUM LENGTH OF LAP d. VALUES IN TABLE 3 ARE FOR DEFORMED BARS IN TENSION. REFER TO CONCRETE STANDARD DRAWINGS 01 2006-1, -2
1. UNLESS OTHERWISE SHOWN, FOLLOW RECOMMENDATIONS FOR CIRCULAR COLUMN AND DRILLED PIER TIES SHALL S. TABLE 3 VALUES ARE APPLICABLE IF: AND -3 FOR BUILDING SLABS-ON-GROUND —
ESTABLISHED WITHIN LATEST EDITIONS OF AMERICAN BE AS GIVEN IN TABLE 5. a. CLEAR SPACING OF BARS BEING DEVELOPED OR LAP SPLICED IS GREATER THAN TIE BAR LAP LENGTH SPECIFICATIONS, NOTES, PLANS & DETAILS.
CONCRETE INSTITUTE'S "DETAILING MANUAL (ACT 3. SPLICES SHALL BE STAGGERED, TO GIVE 24 INCHES 1-BAR DIAMETER, CLEAR COVER IS GREATER THAN 1-BAR DIAMETER, AND STIRRUPS re &
SPg6)" AND THE CONGRETE REINFORCING STEEL CLEAR BETWEEN ENDS OF ADJACENT SPLICES, IF BARS OR TIES IN THE DEVELOPMENT LENGTH ARE GREATER THAN CODE MINIMUM = e 2. TOP SURFACE OF EARTH MATERIALS. INCLUDING BUT NOT
ARE SPACED CLOSER THAN 6 INCHES OR 6 BAR b. OR, CLEAR SPACING OF BARS BEING DEVELOPED OR LAP SPLICED IS GREATER THAN 45 3o LIMITED TO COMPACTED GRAVEL AND GRANULAR FILL,
INSTITUTE.  REFER TO THESE DOCUMENTS FOR ANY DIAMETERS. 2-BAR DIAMETERS AND CLEAR COVER IS AT LEAST 1-BAR DIAMETER. SHALL NOT BE CONSIDERED EQUIVALENT TO A FORMED
QUESTIONS. 4. FOR NONCONTACT SPLICES IN FLEXURAL MEMBERS, THE c. OTHERWISE, THE VALUES OF TABLE 3 SHALL BE MULTIPLIED BY 1.5. 4,000-4,500 PSI NORMAL SURFACE .
STANDARD HOOKS TRANSVERSE CENTER-TO-CENTER SPACING OF SPLICED 6. CLASS A LAP SPLICE = 1.0 X Ly. CLASS B LAP SPLICE= 1.3 X Lq. WEIGHT CONCRETE 3. VIOLATION OF THIS REQUIREMENT SHALL RESULT IN
1. 180° HOOKS SHALL HAVE 180° BENDS AND EXTENSIONS BARS SHALL NOT EXCEED 1/5th THE REQUIRED LAP _ _ REJECTION WITHOUT EXCEPTION.
O AR DIAMETERS. BUT NOT LESS THAN 2 122 POR GONTACT. LAP SPL 1 EMBEDMENT DEPTH () CINCHES) o, N A apS FOR
INCHES PARALLEL TO THE MAIN LEG OF THE BAR. 5. FOR CONTACT LAP SPLICES, MINIMUM CLEAR SPACING
2. 90° HOOKS SHALL HAVE A 90° BEND AND AN EXTENSION BETWEEN CONTACT LAP SPLICE AND ADJACENT SPLICES BAR = DRILLED PIERS & COLUMNS
OF AT LEAST 12-BAR DIAMETERS. OR BARS SHALL BE AT LEAST THE GREATEST OF 1", S17E SEE FOOTNOTES 1 AND 2
3. 90° HOOKS FOR STIRRUP AND TIE ANGCHORAGE ONLY 1-BAR DIAMETER, OR 4/3 TIMES THE MAXIMUM SIZE . : .
SHALL HAVE A 90° BEND PLUS AN EXTENSION OF AT AGGREGATE. ENGLISH [F'c =3000 PSI|F'c =4000 PSI|F'c =5000 PSI
LEAST 6-BAR DIAMETERS, BUT NOT LESS THAN 3 6. WHEN REINFORCING BARS OF DIFFERENT SIZE ARE TO BE 3 6 6 6
INCHES, FOR 5 & SMALLER BARS, AT LEAST 12-BAR SPLICED, THE LENGTH OF LAP SHALL BE GOVERNED BY 7 6 5 5
DIAMETERS FOR 6 & LARGER, BUT NOT LESS THAN 3 THE SMALLER DIAMETER BAR.
INCHES AT THE FREE END OF THE BAR. 7. SPLICES ARE TO BE MADE SO THAT THE GIVEN 5 8 8 7 LAP LENGTH TYP
4. 135° HOOKS FOR STIRRUP AND TIE ANCHORAGE ONLY DISTANCES TO FACE OF CONCRETE WILL BE MAINTAINED. 5 1 0 5 STD HOOK
SHALL HAVE A 135° BEND PLUS AN EXTENSION OF AT LENGTH
LEAST 6-BAR DIAMETERS, BUT NOT LESS THAN 3 INCHES BENT BARS 7 14 13 12 F
AT THE FREE END OF THE BAR. 1. UNLESS OTHER RADIUS BENDS ARE INDICATED ON THE 8 16 15 12
5. MINIMUM INSIDE BEND DIAMETERS ARE TO BE AS DESIGN DRAWINGS, ALL REINFORCEMENT REQUIRING s 2 3 7
SPECIFIED IN TABLE 2, TYP. BENDING SHALL BE BENT COLD, AND AROUND A PIN CORNER
HAVING A DIAMETER AS SPECIFIED IN TABLE 2. 10 23 22 21 < = = Lt BAR, TYP
REINFORCEMENT DOWELS 2. FIELD BENDING OF REINFORCEMENT PARTIALLY EMBEDDED IR 27 26 24 W % T 2
IN CONCRETE SHALL NOT BE PERMITTED, UNLESS SHOWN -
" B IOTE 0 T DU S IEN, B P Gt ion oS, e S A TR N S : A
THAT REQUIRED FOR LAP SPLICING A BAR OF THE SAME 18 109 102 98 § % L T E 10-8-20 REVISIONS COORDINATED WITH NOTE 1 AND
DIAMETER. TABLE 1 REINFORCING BARS SIZE FOOTNOTES FOR TABLE 4 N J ed D |a7—ins XE[IJAE%R?%NFORCEMENT STDS PER ACI 318-19 &
-_— -_— << (2] .
PLAIN DOWELS DESIGNATIONS AND NOMINAL DIMENSIONS = N C [11-1-17 MINOR REVISIONS-SPLICE NOTES 1 & 2,
1. UNLESS OTHERWISE SHOWN. PLAIN DOWELS ACROSS 1. MINIMUM HOOK DEVELEOPMENT LENGTH SHOULD NOT EE - A7-JAS CIRCULAR TIE TABLE 5, JOINT ABBREVIATIONS.
CONTRACTION JOINTS SHALL BE SMOOTH BARS UNIFORMLY BAR SIZE NOMINAL DIMENSIONS ) tESSVZTﬁEST;'EOb’;SEERIﬂFTigf’éR‘tD/{QgEgiggDogNsmE ) STANDARD B |28 UPDATED REINFORCEMENT STANDARDS WITH
COATED WITH A FILM OF OIL BEFORE CONCRETE ENGLISH | METRIC |DIAMETER (IN)|[AREA (IN2)|WEIGHT (LB/FT) : F8['Low1Nc ASSUMPTIONS. L. FOR CONDITIONS OTHER 41 HOOK . TYP A7-REP ACT 318-14 CODE.
PLACEMENT. VISCOSITY OF THE OIL SHALL HAVE A SAE - dh —/! ’ 9-11-13 UPDATE REINFORCEMENT STANDARDS WITH
3 £103 0.375 0.11 0.376 THAN THOSE LISTED BELOW SHALL BE DETERMINED IAW A% €
RATING OF NOT LESS THAN 250. " 3 o0 570 e ACT 318 SECTION 25 A7-GMF ACI 318-08 CODE
131 . . . hy x
ACCESSORIES (SEE NOTE 1) S s o T e a. gg?méRgliiﬁgHgAggNCRETE AND GRADE 60 LAP T|_5;IGTH 18z SUPERSEDES DWG NO. 01 2004A
1. UNLESS OTHERWISE INDICATED, BAR SUPPORTS, - - - b. UNCOATED OR ZINC—COATED (GALVANIZED) TolF UNITED STATES DEPARTNENT OF ENERGY
SPACERS, AND OTHER ACCESSORIES ARE NOT SHOWN ON 6 £193 0.750 0.44 1.502 " REINFORCEMENT. =] WESTERN AREA POWER ADMINISTRATION
THE DESIGN DRAWINGS. THE RECOMMENDATIONS OF ACI 7 £223 0.875 0.60 2.044 - . B 4 o CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO
c. WO =1.0. FOR NO. 11 BARS AND SMALLER, A i
SP—66 OR OTHER APPROVED SUPPORTING SYSTEMS MAY BE 8 [25] 1.000 0.79 2.670 FACTOR OF 0.7 MAY BE APPLIED TO THE VALUES uy = 2 CONCRETE STANDARDS
USED. CHAMFER p 129 T2 100 3200 IN THE TABLE IF THE COVER PROVISIONS OF ACI ¥
: : : 318 TABLE 25.4.3.2 ARE MET.
1. CHAMFER EDGES OF PERMANENTLY EXPOSED CONCRETE 10 £321 1.270 1.27 4.303 d. WR=1.0. FOR NO. 11 BARS AND SMALLER, A GENERAL OUTLINE AND
SURFACES WITH A 45° BEVEL, 3/4 INCH x 3/4 INCH. FACTOR OF 0.8 MAY BE APPLIED TO THE VALUES <
11 361 1.410 1.56 5.313 -
EMBEDDED MATERIALS IN THE TABLE IF THE CONFINING REINFORCEMENT REINFORCEMENT NOTES
14 43 1.693 2.25 7.65 PROVISIONS OF ACI 318 TABLE 25.4.3.2 ARE /
1. BEFORE PLACING CONCRETE, ALL EMBEDDED ITEMS SHALL 18 571 2.257 7.00 13.60 MET . R Lk e
SEEIEO_IID_(ES%TION AND SECURELY FASTENED IN PLACE. T5P DESTONED J:A. SCHREIBER _ _ _ _ AppROVED DOUGLAS HASON
2. SEE DESIGN DRAWINGS FOR REQUIRED EMBEDDED ITEMS. ~
TYPICAL CORNER & INTERSECTION DETAILS Al AucusT 1, 2006 | 01 [2004-1
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INITIAL PLACEMENT ‘ﬁiSE:l?EI:: :f;fcgr:::T & JornTseE PLAN 3 - o
1/2" EXPANSION JOINT gggEF{FIEE(PCLEAR é z 78
LAP LENGTH, TYP — SIS B
INITIAL PLACEMENT SUBSEQUENT PLACEMENT ol Ele
on | o0 INTERIOR OR EXTERIOR - EXPOSED EXPOSED w 2|6 S |u
— SPECIFIED CLEAR GRADE JOINT SEALANT INTERIOR OR EXTERIOR GRADE SURFACE, TYP € JOINT SURFACE, TYP o =3 . ]
COVER, TYP | (AS APPLICABLE) EXPOSED JOINT SEALANT (AS APPLICABLE) Z E: SEE PLAN 922 Elz &®
H SURFACE, H =" s S -
POLYETHYLENE i EXPOSED Eivi | ;| POLYETHYLENE BACKER ROD e Tl 1/2" WIDE 2oC B w3 g
BACKER ROD  — » EvA = > SPECIFIED CLEAR TO 178" ™ = TOOLED-IN =88 2123 LI
[EXPANSION CAP (COVER’ A - CONTROL JOINT 0|02 »|SE Z|oxg
= 7 \ o y — — (DO NOT SAWCUT) N §§ NEERCIEE
< x ~ = -
f 44 v, 23 4 P, X 4 a, A ¥ \ < T T, = 1Ly
A %z 4 4q 2 82 &z R { Vs 1 N 39
< ~ Ln.lS < b LAJS < - 4< y =~ Ln.lS + |8 i %
3 s vaj T za 5 3 za Aﬁﬂ zz |a ‘ i
4 2 4 Sw 2 a B 2 Sw ]
a A< < — L a - L — L ?
a < gv \‘ ) A N 7 N N N
% % % % 4 2 \ v
. . 2 | L2 IN\_ 1 2% pREFORMED cu T 1/2 OF REBAR/WWF CONCRETE ELEMENT,
KEYED CONTROL JOINT le 716" TO 1/8" ExP JT MATERIAL @ § JOINT, APPLICABLE SEE PLAN
1 1/4"8 SMOOTH DOWEL x 2'~0" LONG @ 12" @ SCJ AND TCJ, TYP
GREASE THIS END OF DOWEL SAWCUT CONTROL JOINT (SCJ) DETAIL TOOLED—IN CONTROL JOINT (TCJ) DETAIL
CONSTRUCTION JOINT (CJ) DETAIL (see NoTE 1 EXPANSION JOINT (EJ) DETAIL (see NoTE D CONTROL JOINT TYPES (SEE NOTE 1)
Lg
NOTE:
y - - - SEE TABLE 4 FOR
EMBEDMENT DEPTH (E).
EDGE BARS ACROSS THICKNESS OF MEMBER TO BE o 4
RSAME SIZE AS CORRESPONDING WALL OR SLAB BARS Y/ E— I 90° HOOK
A 24
- TIE BAR £DGE 2 -
¢ | ¢ \ BARS a | f -
s <
L TIE ] L Y (
L BARS | S NOTE
he)
/ \ - | 7 RESTRICTED MEMBER THICKNESS 1. REFER TO CONCRETE STANDARD DRAWINGS 01 2006-1, -2
7 N A AND -3 FOR BUILDING SLABS-ON-GROUND —
CORNER BARS o o
1 & P & o SPECIFICATIONS, NOTES, PLANS & DETAILS.
J 6" MAX = 1:6 MAX s 1:6 MAX W
o | ~ 1] / SLOPE 3§ o [ SLOPE &
\ / Y o (&)
\ A / /
r—
i 9 g SECTION A-A " DR B
- L o ~ a4 A <= <
M < w . as T T
RN ° 2 / 5 — |
N , OFFSET LESS THAN 3"
?o / 2" CLR
3 T
\\ Z Q}% —
o | o L |
‘ Lq T < > < =~ < }
< 5 HAIRPIN BAR SCHEDULE i i Ve i
) ) HP1 - LAPPED LAPPED
N SPLICE + b SPLICE + b
CORNER BAR HP2 L OFFSET 3' TO 8"
HP3 —_ Lg Lq
TABLE FOR REINFORCEMENT AROUND OPENINGS HP4 N
MEMBER CORNER
THICKNESS TIE BARS | EDGE BARS | “gapc -
LESS THAN 10" NONE 1-ML 14, ML FOUNDATION STEMWALL,
m =Y T4 EF /-1 ORADE BEAM, TYP . ;
10" THRU 1'-6 NONE 1EF 2 | v | 4 o 10-8-20 REVISIONS COORDINATED WITH NOTE 1 AND
1'=7" THRU 3'-0"| #4 @ 1'-0" | 3 — EQL SP |16, EF | s \ 4 = d 4 - D |A7-048 XE?A;E%RR%NFORCEMENT STDS PER ACI 318-19 &
o0 o T < =~ < = _
OVER 3'-0 #6 @ 1'-0 SPe1-0 18, EF : CONCRETE SLAB n (0‘ n v C 11-1-17 MINOR REVISIONS-CONTROL JOINT TYPES, JOINT
OMIT EDGE AND TIE BARS ALONG SIDES OF OPENINGS WHERE o | 2 < < A - A7-JAS EJSF, AND HAIRPIN DETAILS.
DIMENSION IS LESS THAN 1'-6". - | 2 - % e
OMIT CORNER BARS AT SIDES OF OPENINGS ADJACENT TO | “l & B %2216 UPDATED REINFORCENENT STANDARDS WITH
FLOORS, WALLS, OR BEAMS. t T ] : 1J, 1J-D, SCJ, OFFSET GREATER THAN 8" 9-17-13 MINOR REVISIONS
. CORNER BARS REQUIRED IF EITHER DIMENSION OF OPENING IS I | OR CJT (SEE NOTE 1) Ly Lg A [ :
GREATER THAN 1'-6". I A0 i
. USE CORNER BARS IN FACE OF RECESSES DEEPER THAN 4" IF | Lq SUPERSEDES DWG NO. 01 2004A (IN PART)
EITHER DIMENSION OF RECESS IS GREATER THAN 1'-6'". I —
' o ) WESTERN AREA PONER ADMINISTRATION
- L
ADDITIONAL REINFORCEMENT AROUND OPENINGS I PEDESTAL d | HEADAUARTERS — LAKEWOGD, COLORADO
| Ay I ~
o | P T NERE! 90° HOOK w % CONCRETE STANDARDS
- I 2
| SLAB ADJACENT TO FOUNDATION
: | STEMWALL, GRADE BEAM, TYP | } GRE?EIIEGECEH-E“I\]% NIEO 'IAEISD
f |
"Lz OFFSET GREATER THAN 8"
RESTRICTED MEMBER THICKNESS
J.A. SCHREIBER D. HANSON
SLAB HAIRPIN BAR DETAILS TYPICAL OFFSET DETAILS PESIGNED A SHELER D R IoAL WSO VAR
(FOR BUILDINGS, SEE NOTE 1) :
A]  AUGUST 1, 2006 | 01 [2004—2
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SKEW CROSSING TO
MATCH NATURAL DRAINAGE

€ RoADWAY

NATURAL
DRAINAGE

NATURAL DRAINAGE

€ RoADWAY

PERSPECTIVE VIEW
(ROCK NOT SHOWN FOR CLARITY)
NOTE 1

2'" TO 4" ROCK SURFACING, NOTE 3

HIGH WATER :
ELEVATION

EXISTING BANKl

SLOPE BACK AT 12% MAX

4" TO 12" ROCK, NOTE 2
WATER CROSSING LENGTH VARIES
= =1

SECTION A-A

6'-0" MIN

SKEW ANGLE

LQ ROADWAY

TYPICAL PLAN VIEW

6'-0" MIN

. EXCAVATE FOR WATER CROSSING TO TOP OF ROCK

NOTES

SURFACING AT NATURAL DRAINAGE ELEVATION.

2. PLACE 18-INCH LAYER OF 4' TO 12" ROCK FOR LOWER
LAYER OF WATER CROSSING AND FOR 6'-0''" MINIMUM
WIDTH BY WATER CROSSING LENGTH OF UPSTREAM AND
DOWNSTEAM SIDES OF CROSSING.

3. PLACE 6' UPPER LAYER OF 2" TO 4'" ROCK SURFACING
OVER 18'' LOWER LAYER OF 4" TO 12" ROCK ON WATER
CROSSING LENGTH BY ROADWAY LENGTH.

B 9-12-12 CORRECTED SPELLING ERROR.
A7-DH
A X;WSQOE REVISED TITLE BLOCK ONLY.
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
STANDARD DESIGNS
TYPICAL WATER CROSSING
DESIGNED BOBBY G. HAGLER _ _ _ _ ApPROVED DOUGLAS HANSON __ __ _ __ _
CIVIL ENGINEERING MANAGER
‘| FEBRUARY 27, 1995 | 01 | 2005
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BUILDING CONCRETE SLABS—ON-GROUND SPECIFICATIONS & NOTES

1. GENERAL:

SPECIFICATIONS, NOTES, PLANS AND DETAILS ON THIS 3-SHEET SET ARE

PRIMARY REQUIREMENTS APPLICABLE FOR ALL BUILDING CONCRETE

SLABS-ON-GROUND. EXCEPTIONS TO THESE DRAWINGS, IF APPLICABLE, ARE

SHOWN IN PROJECT-SPECIFIC DRAWINGS AND SPECIFICATIONS. WAPA

CONSTRUCTION STANDARD 3 — CONCRETE APPLIES. 9.

2. REFERENCE DOCUMENTS:

a. WAPA CONSTRUCTION STANDARD 3 — CONCRETE.

b. ACI 117-10 AND ACI 117R-10 — SPECIFICATION FOR TOLERANCES FOR
CONCRETE CONSTRUCTION AND MATERIALS AND COMMENTARY.

ACI 201.2R-16 — GUIDE TO DURABLE CONCRETE.

ACI 224.4R-13 — GUIDE TO DESIGN DETAILING TO MITIGATE CRACKING.
ACI 302.1R-15 — GUIDE TO CONCRETE FLOOR AND SLAB CONSTRUCTION.
ACI 318-19 AND ACI 318R-19 — BUILDING CODE REQUIREMENTS FOR
STRUCTURAL CONCRETE AND COMMENTARY .

ACI 360R-10 — GUIDE TO DESIGN OF SLABS—-ON—GROUND.

ACI 439.5R-18 — GUIDE TO SPECIFICATION, MANUFACTURE, AND

T amrhoao

CONSTRUCTION USE OF WELDED WIRE REINFORCEMENT. 1.

ASTM E1745-17 — STANDARD SPECIFICATION FOR PLASTIC WATER VAPOR
RETARDERS USED IN CONTACT WITH SOIL OR GRANULAR FILL UNDER
CONCRETE SLABS.

—

3.  TOLERANCES:

+/-1/4"" VARIATION FROM LEVEL OR SPECIFIED FINISHED GRADE TOP OF
CONCRETE ELEVATION; +1/4" SLAB THICKNESS.

4. EMBEDDED ITEMS:

''STABBING DOWELS' IS NOT ALLOWED. ALL EMBED ITEMS SHALL BE
POSITIVELY ANCHORED AT THEIR REQUIRED POSITION PRIOR TO CONCRETE
PLACEMENT. WET-SETTING OR '"STABBING'" OF ITEMS INTO CONCRETE DURING
PLACEMENT IS NOT ALLOWED. VIOLATION OF THESE PROVISIONS WILL RESULT
IN REJECTION WITHOUT EXCEPTION.

5.  AGGREGATE:
a. 1" T0O 1 1/2" NOMINAL MAXIMIZE-SIZE AGGREGATE.

b. SUBMIT DATA SHOWING THAT SAND AND COARSE AGGREGATE MEET THE
REQUIREMENTS OF ASTM C33 AND ASTM 1778. AGGREGATE MUST HAVE BEEN

TESTED WITHIN ONE YEAR PRIOR TO USE. SUBMIT DATA, INCLUDING 12.

SOURCE LOCATION AND POTENTIAL REACTIVITY TEST RESULTS, PRIOR TO
OBTAINING AGGREGATE.

6. PERFORMANCE- AND DURABILITY-BASED CONCRETE MIX DESIGN REQUIREMENTS:
a. WAPA ENGINEER-OF-RECORD SHALL BE SOLELY-RESPONSIBLE FOR

SPECIFYING APPLICABLE CATEGORY (FO OR F2) FOR EACH PROJECT.
b. UNLESS NOTED OTHERWISE, CLASS F FLY ASH SHALL BE INCORPORATED

INTO CONCRETE MIX DESIGN PER CONSTRUCTION STANDARD 3 — CONCRETE. 13.

WAPA ENGINEER—-OF-RECORD SAHLL BE SOLELY RESPONSIBLE FOR
DETERMINING IF IT IS ACCEPTABLE TO WAIVE REQUIREMENT FOR
INCLUDING FLY ASH. FOR SULPHATE MITIGATION, USE TYPE V CEMENT,
TYPE IIA CEMENT WITH CLASS F FLY ASH, OR TYPE II CEMENT IF ASTM
C452 TEST RESULTS PROVE IT WILL MITIGATE SULFATE ATTACK. FOR
ASR MITIGATION, USE CLASS F OR N FLY ASH, OR BLAST-FURNACE SLAG.

c. WATER SHALL NOT BE ADDED TO MIX TRUCKS UNLESS BATCH TICKETS WERE
SIGNED AT BATCH PLANT INDICATING THAT WATER HAD BEEN WITHHELD AT
PLANT. VIOLATION OF THIS PROVISION SHALL RESULT IN REJECTION
WITHOUT EXCEPTION.

d. DESIGN TABLE:

7. CONSOLIDATION REQUIREMENTS:
VIBRATORY SCREED FOR LOW SLUMP CONCRETE (3" OR LESS); INTERNAL
VIBRATION (STICK) FOR HIGH SLUMP CONCRETE (GREATER THAN 3'); FOLLOWED
BY HAND SCREED.

8. FINISH REQUIREMENTS:

HARD STEEL-TROWELED FINISHING IS NOT PERMITTED BECAUSE REQUIRED AIR
CONTENT EXCEEDS 3%. IN ALL CASES, WAIT FOR BLEED WATER TO EVAPORATE

BEFORE FINISHING, DO NOT PUSH BLEED WATER BACK DOWN INTO SLAB, AND DO 15.

NOT SPRINKLE WATER ON SURFACE TO AID IN FINISHING.

a. EXTERIOR SIDEWALKS, EQUIPMENT PADS, ENTRY PADS: BROOM FINISH
PERPENDICULAR TO SLOPE.

ACI 224.3R-95 (REAPPROVED 2013) — JOINTS IN CONCRETE CONSTRUCTION. 10.

6" CONCRETE CATEGORY FO: CONCRETE CATEGORY F2: CONCRETE
SLAB—ON—-GROUND NOT EXPOSED TO EXPOSED TO FREEZE/THAW
FREEZE/THAW CYCLES CYCLES

f'c: MINIMUM
28-DAY
COMPRESSIVE 4,000 PSI 4,500 PSI
STRENGTH
W/CM: MAXIMUM 14.
WATER/CEMENTITOUS 0.55 0.45
MATERIALS RATIO
AIR CONTENT 5.5 £ 1.5% (4%-7%) 6.5 + 1.5% (5%-8%)
MAXIMUM SLUMP AT 5 5
PLACEMENT

o

EXTERIOR APRONS: BROOM FINISH PERPENDICULAR TO SLOPE.

. INTERIOR VEHICLE BAY SLABS (MAINTENANCE FACILITIES, ETC.): WOOD

OR MAGNESIUM FLOAT.

. INTERIOR FLOOR SLABS (OFFICE AREAS, ETC.): WOOD OR MAGNESIUM

FLOAT.

CURING REQUIREMENTS:

CURE SLABS—ON-GROUND A MINIMUM OF 7 DAYS. CURING COMPOUNDS MAY BE
USED ON INTERIOR FLOOR SLABS—-ON-GROUND THAT ARE TO RECEIVE FINISH
MATERIALS (INCLUDING EPOXY) PROVIDED THEY ARE INSTALLED IN ACCORDANCE
WITH MANUFACTURER'S SPECIFICATIONS, AND ARE COMPLETELY REMOVED PRIOR
TO INSTALLING FINISH.

STRUCTURAL WELDED WIRE REINFORCEMENT (WWR):

WWR 6X6-D5.5XD5.5, CONFORM WITH ACI 439.5R, PROVIDE IN FLAT SHEETS
ONLY (COMPACTED ROLLS OR COILS NOT ACCEPTABLE), DEFORMED WIRE,
POSITIVELY SUPPORTED USING SPECIFIED BOLSTER SYSTEM. PROVIDE 18" (3
SQUARES) MINIMUM LAP SLICE LENGTH.

BOLSTER SUPPORTS FOR WWR:

a.

GENERAL: TOP SURFACE OF COMPACTED BASE GRANULAR FILL MATERIAL
SHALL NOT BE CONSIDERED EQUIVALENT TO A FORMED SURFACE REGARDING
CLEARANCES ABOVE EARTH. WWR CLEARANCES SHALL BE AS SPECIFIED
AND SHOWN IN DETAILS; AND SHALL BE AS MEASURED FROM BOTTOM OF
WWR TO BOTTOM SURFACE OF CONCRETE SLAB. ALL SLAB REINFORCEMENT
SHALL BE POSITIVELY SUPPORTED AT CORRECT POSITION USING BOLSTER
SYSTEM PRIOR TO CONCRETE PLACEMENT; VIOLATION OF THIS PROVISION
WILL RESULT IN REJECTION WITHOUT EXCEPTION. UNDER NO
CIRCUMSTANCES WILL IT BE ACCEPTABLE TO "PULL" WWR INTO POSITION
DURING CONCRETE PLACEMENT; VIOLATION WILL RESULT IN REJECTION
WITHOUT EXCEPTION.

MAIN 6' SLAB—-ON-GROUND SECTIONS (UNLESS SPECIFIED OTHERWISE):
EQUAL TO DAYTON SUPERIOR 3-1/2" TALL x 5' LONG CONTINUOUS HIGH
CHAIR WITH PLATE (CHCP-TYPE, PART NUMBER 74924) WITH CONTINUOUS 5'
LONG TOP WIRE AND (2) 1'' WIDE x 5' LONG CONTINUOUS STEEL BASE
PLATES (1 PER LEG); SPACE SUPPORTS AT 24" MAXIMUM.

PERIMETER 12" DEEP TURN DOWN SECTIONS IN EXTERIOR APRONS,
SIDEWALKS, ENTRY AND EQUIPMENT SLABS—ON-GROUND: EQUAL TO DAYTON
SUPERIOR 9 1/2" TALL x 5' LONG CONTINUOUS HIGH CHAIR (CHC-TYPE,
PART NUMBER 121104) WITH CONTINUOUS 5' LONG TOP WIRES.

HAIRPIN BARS HP#:

PREVENT DIAGONAL SLAB CRACKS FROM FORMING AT RE-ENTRANT CORNERS OF
SLABS-ON-GROUND, TYPICAL AT FLOOR TRENCH AND PEDESTAL LOCATIONS AND
ELSEWHERE AS SHOWN ON PROJECT-SPECIFIC DRAWINGS. PROVIDE SLAB
HAIRPIN BARS (01 2004-2) POSITIONED 1-1/2" CLEAR FROM EDGE OF
RE—ENTRANT CORNERS, AND SET BARS ON TOP OF NORMAL SLAB REINFORCEMENT
(WWR) .

IJ — ISOLATION JOINTS:

a.

o

oo

36' ABSOLUTE MAXIMUM SPACING BETWEEN IJ'S AND IJ-D'S, 2 TO 1
MAXIMUM ASPECT RATIO.

PLACE SLAB-ON-GROUND SECTIONS BETWEEN IJ'S AND IJ-D'S IN A
CHECKERBOARD PATTERN.

PROVIDE SEALER AND PREFORMED JOINT FILLER MATERIALS.

IJ-D: WHERE INDICATED FOR POSITIVE LOAD TRANSFER ACROSS JOINTS
BETWEEN ADJACENT SLAB SECTIONS, PROVIDE 3/4" DIAMETER x 14" LONG
EPOXY-COATED SMOOTH DOWEL BARS WITH ONE SIDE LIGHTLY GREASED,
SPACED AT 12” ON CENTER, POSITIONED SUCH THAT CENTERLINE IS
MID-DEPTH OF SLAB THICKNESS, STARTING 12” FROM INTERSECTING
JOINTS.

IJ-D: WHERE INDICATED TO PREVENT VERTICAL DISPLACEMENT AT
EXTERIOR APRON AND ENTRY SLABS ADJACENT TO PERSONNEL AND OVERHEAD
DOORS. PROVIDE 3/4" DIAMETER x 14" LONG EPOXY-COATED SMOOTH
DOWEL BARS WITH SIDE EMBEDDED IN SLAB LIGHTLY GREASED, SPACED AT
12" ON CENTER, POSITIONED SUCH THAT CENTERLINE IS MID-DEPTH OF
THICKENED SLAB SECTION, STARTING 12" FROM INTERSECTING JOINTS.

SCJ — SAW-CUT CONTRACTION (CONTROL) JOINTS:

a.

b.

c.

d.

12' ABSOLUTE MAXIMUM SPACING BETWEEN SCJ'S. AS MUCH AS POSSIBLE,
MAINTAIN SQUARE PATTERN BETWEEN SCJ'S; MAXIMUM 2 TO 1 ASPECT
RATIO.

USE EARLY-ENTRY DRY-CUT METHOD TO A DEPTH OF 1' MINIMUM, 1-1/4"
MAXIMUM; WIDTH OF SAW-CUT APPROXIMATELY 1/8". TYPICAL WAITING
PERIOD FOR THIS METHOD WILL VARY FROM 1-HOUR IN HOT WEATHER TO
4-HOURS IN COLD WEATHER AFTER COMPLETING THE FINISHING OF THE
SLAB IN THAT JOINT LOCATION. SAW-CUTTING SHOULD BE PERFORMED
BEFORE CONCRETE STARTS TO COOL, AS SOON AS THE CONCRETE SURFACE
IS FIRM ENOUGH NOT TO BE TORN OR DAMAGED BY THE BLADE, AND BEFORE
RANDOM DRYING-SHRINKAGE CRACKS CAN FORM IN THE CONCRETE SLAB.

CUT ALTERNATE SLAB BARS SUCH THAT HALF THE NUMBER OF BARS CROSSES
THE SCJ, LEAVING A 6' GAP THAT COINCIDES WITH THE CENTERLINE OF
THE SCJ.

PROVIDE JOINT SEALANT MATERIALS.

CJT — CONSTRUCTION JOINTS:

SLAB REINFORCEMENT (WWR) SHALL EXTEND FROM INITIAL INTO SUBSEQUENT
POUR, AND SHALL BE LAP SPLICED (18" / 3 SQUARES MINIMUM) WITH
REINFORCEMENT IN SUBSEQUENT POUR. PROVIDE JOINT SEALANT MATERIALS.

16.

17.

18.

19.

20.

PREFORMED JOINT FILLER MATERIALS AND SEALANTS:

a. EXTERIOR: MATERIAL EQUAL TO W.R. MEADOWS ASPHALT EXPANSION /
CONTRACTION JOINT FILLER CONFORMING TO ASTM D994, THICKNESS AS
SHOWN ON DRAWINGS.

b. INTERIOR VEHICLE BAYS: MATERIAL EQUAL TO W.R. MEADOWS FIBRE
EXPANSION / CONTRACTION JOINT FILLER CONFORMING TO ASTM D 1751,
THICKNESS AS SHOWN ON DRAWINGS. HOLD PRODUCT DOWN TO LEAVE ROOM
FOR COMPATIBLE SEALANT.

c. INTERIOR FLOOR SLABS: MATERIAL EQUAL TO W.R. MEADOWS CERAMAR
FLEXIBLE FOAM CLOSED-CELL EXPANSION / CONTRACTION JOINT FILLER
CONFORMING TO ASTM D 7174, THICKNESS AS SHOWN ON DRAWINGS; OR
EQUAL TO NOMAFLEX CLOSED-CELL EXTRUDED POLYPROPYLENE JOINT FILLER
CONFORMING TO ASTM D 545 AND D 1751. HOLD PRODUCT DOWN TO LEAVE
ROOM FOR COMPATIBLE SEALANT.

d. JOINT SEALANT SHALL BE COMPATIBLE WITH SPECIFIED JOINT FILLER
MATERIALS, AND SHALL BE INTERIOR OR EXTERIOR GRADE CONSISTENT
WITH SPECIFIED LOCATIONS.

COMPACTED BASE GRANULAR FILL MATERIAL:

CONFORM TO REQUIREMENTS IN ACI 302.1R. COMPACTIBLE, EASY TO TRIM,
GRANULAR FILL, WITH ABILITY TO REMAIN STABLE AND SUPPORT CONSTRUCTION
TRAFFIC. USE A CLEAN, DENSLEY-GRADED MATERIAL WITH 100% PASSING THE
1-1/2" SIEVE AND LESS THAN 12% PASSING THE NO. 200 SIEVE. NO MORE
THAN 3% CLAY OR FRIABLE PARTICLES. PREFERRED INSTALLATION METHOD IS
BY USE OF VIBRATORY ROLLER OR PLATE COMPACTOR FOR COMPACTING BASE
GRANULAR FILL MATERIAL. PROOF ROLLING PER ACI 302.1R SECTION 6.1.1
IS HIGHLY RECOMMENDED TO BE PERFORMED PRIOR TO INSTALLATION OF SLAB
TO VERIFY THAT RUTTING OR PUMPING DO NOT OCCUR. FINISHED GRADE
TOLERANCE OF BASE GRANULAR FILL MATERIAL AS MEASURED FROM BOTTOM OF
SLAB IS +0 INCHES / -3/4 INCHES.

GEQTEXTILE FABRIC:

PROVIDE GEOTEXTILE FABRIC WHEN SPECIFIED ON PROJECT-SPECIFIC
DOCUMENTS. GEOTEXTILE FABRIC SHALL BE A WOVEN, BLACK POLYPROPYLENE
FABRIC AND HAVE A FILL TENSILE STRENGTH NOT LESS THAN 200 POUNDS,
FILL ELONGATION NOT MORE THAN 20 PERCENT, BURST STRENGTH NOT LESS
THAN 450 PSI, AND PUNCTURE STRENGTH NOT LESS THAN 75 POUNDS. INSTALL
GEQTEXTILE FABRIC IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

VAPOR RETARDER (BARRIER):

PROVIDE VAPOR RETARDER FOR INTERIOR FLOOR SLABS BENEATH GRANULAR FILL
MATERIAL WHEN SPECIFIED ON PROJECT-SPECIFIC DOCUMENTS. MATERIAL
SHALL CONFORM TO ASTM E1745 CLASS A, HAVE A MAXIMUM PERM RATING
0.018, A MINIMUM MIL THICKNESS OF 15, MINIMUM TENSILE STRENGTH OF 84,
AND MINIMUM PUNCTURE RESISTANCE OF 4135. MATERIAL SHALL BE EQUAL TO
W.R. MEADOWS PERMINATOR HP 15 MIL UNDERSLAB VAPOR BARRIER (HIGH
PUNCTURE RESISTANCE) . ALL JOINTS/SEAMS, BOTH SIDE AND END, SHALL BE
OVERLAPPED 6'' MINIMUM, AND TAPED USING W.R. MEADOWS 4” WIDE
PERMINATOR TAPE (OR EQUAL); USE SAME MATERIAL FOR ATTACHMENT TO
FOUNDATION WALLS. ALL REPAIRS SHALL BE MADE USING ORIGINAL
MATERIALS.

SUBGRADE MATERIAL:
SUBGRADE MATERIAL BENEATH COMPACTED BASE GRANULAR FILL SHALL BE

PREPARED IN STRICT ACCORDANCE WITH GEOTECHNICAL ENGINEERING REPORT.
THIS INCLUDES BUT IS NOT LIMITED TO OVEREXCAVATION REQUIREMENTS.

CONCRETE STANDARDS — BUILDING SLABS—ON-GROUND

REFERENCE DRAWINGS

SPECIFICATIONS, NOTES, PLANS & DETAILS

(SHEET 2 OF 3)

SPECIFICATIONS, NOTES, PLANS & DETAILS

(SHEET 3 OF 3)

________________ 01 2006-2
CONCRETE STANDARDS — BUILDING SLABS—ON-GROUND

________________ 01 2006-3

@

7-25-2024 EDITED NOTE 17.
A7-RCG

A 1-11-23
A7-JAS

EDITORIAL CORRECTION TO NOTE 6c.

N
WESTER

TED STATES DEPARTMENT OF ENERGY
HEADQUARTERS — LAKEWOOD, COLORADO

N. AREA POWER ADMINISTRATION

CONCRETE STANDARDS
BUILDING SLABS—ON—GROUND
SPECIFICATIONS, NOTES, PLANS & DETAILS

(SHEET 1 OF 3)

DESIGNED J- SCHREIBER _ _ _ _ APPROVED GINA CRAWFORD __
CIVIL ENGINEERING MANAGER

9

£

A MARCH 12, 2020 01

[ 2006-1

RFEF(S):
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UNIFIED SOIL CLASSIFICATION
INCLUDING IDENTIFICATION AND DESCRIPTION
FIELD IDENTIFICATION PROCEDURES GROUP
INFORMATION REQUIRED FOR LABORATORY CLASSIFICATION
(EXCLUDING PARTICLES LARGER THAN 3 INCHES AND BASING SYMBOLS TYPICAL NAMES
FRACTIONS ON ESTIMATED WEIGHTS) Lt DESCRIBING SOILS CRITERIA
o~ B GIVE TYPICAL NAME; INDICATE APPROXIMATE Cy = D60 GREATER THAN 4
C 1B [ [mmrenowmameam | o |moosemes mpoe | SRS PEISERINET | | o G
N 22 =z 1%~ | STZES. MIXTURES; LITTLE OR NO FINES. SIZE; ANGULARITY, SURFACE CONDITION, W Cc = —0300°  BeTWEEN ONE AND 3
Z Erw |SY0Q AND HARDNESS OF THE COARSE GRAINS; ST o Dio x Deo
o | gl i SlSee i | 2 ¢
20 %0 O PREDOMINANTLY ONE SIZE OR A RANGE OF SIZES POORLY GRADED GRAVELS, GRAVEL-SAND ; = 2
> — - . M . - e )
g [93+ =N S | WITH SOME INTERMEDIATE SIZES MISSING GP | MIXTURES; LITTLE OR NO FINES AND SYMBOL IN PARENTHESES <Suw 5 | NOT MEETING ALL GRADATION REQUIREMENTS FOR GW
R [ g - o< Bo
o LZ S —~ = [%p} [ e}
~ <°_ n u n c>§_: =}
s |5 LLE °g F  wl| NON-PLASTIC FINES (FOR IDENTIFICATION o | SILTY GRAVELS, POORLY GRADED B|ESS - ;2| ATTERBERC LIMITS BELOW "A" LINE .
ng 2 ¥ |5, DL | PROCEDURES SEE ML BELOW). GRAVEL—SAND-SILT MIXTURES. Clag? 66%5 | OR PLLESS THAN 4 ABOVE A" LINE WITH
oz a|l zH 77 |[9E8s S|228 0. ARE BORDERLINE CASES
RE G| E2us|@og’ FOR UNDISTURBED SOILS ADD INFORMATION SP5Z2  2zws AR GU SRR TaE oF
B 0| o FZ |[Z“&E|PLASTIC FINES (FOR IDENTIFICATION cc | CLAYEY GRAVELS, POORLY GRADED ON STRATIFICATION, DEGREE OF COMPACTNESS,|ri|o"s A8 | ATTERBERG LIMITS ABOVE "A" LINE |pUAL SYMBOLS
05 8| #o w|S <3|PROCEDURES SEE CL BELOW). CRAVEL—SAND—CLAY MIXTURES. CEMENTATION, MOISTURE CONDITIONS E|Z5% o=l | WITH PI GREATER THAN 7
zo 2| sm¢ElE T2 AND DRAINAGE CHARACTERISTICS. G500 Souws
S35 zg e Sl1E22  FsEH D
el u| SHEF| © o |WIDE RANGE IN GRAIN SIZE AND SUBSTANTIAL o|ZE%  B38Y| Cu = 8% GREATER THAN 6
©L E| BB S| 2 = |AMOUNTS OF ALL INTERMEDIATE PARTICLE swo | ML RADED AN o CRANEELY o (588 o o o2
%:(l o ég EL_.lJ ﬁ &5 | SIZES. ’ . Il =P C = D10 x Dag BETWEEN ONE AND 3
[ L - [ ol |
EE wl o oW ﬁé E EE EXAMPLE: — laihg
gk 2% <5 PREDOMINANTLY ONE SIZE OR A RANGE OF SIZES POORLY GRADED SANDS, GRAVELLY SILTY SAND. GRAVELLY; ABOUT 20%
ER PN o3 o o |WITH SOME INTERMEDIATE SIZES MISSING. SP | sANDS; LITTLE OR NO FINES. HARD, ANGULAR GRAVEL PARTICLES 1/2 IN. |3 |2ows NOT MEETING ALL GRADATION REQUIREMENTS FOR SW
L 518°8 4, MAXIMUM SIZE; ROUNDED AND SUBANGULAR =|=2a3
AE ST 2 NONPLASTIE CINES-WITH LOW DR STrtnamh: |2 |28, w8
2 4|V wE 29 |E Wl | NON-PLASTIC FINES (FOR IDENTIFICATION SILTY SANDS, POORLY GRADED - R s | |EEe? O ATTERBERG LIMITS BELOW "A" LINE
£ S| 2% 28|, 30 | PROGEDURES SEE NL BELOW). SM | SAND-SILT MIXTURES. WELL CONPACTED AND MOIST IN PLACE; @|28Re ZEX | OR PI LESS THAN 4 ABOVE A" LINE WITH
2% 2452 |,28s ' wlg off FFS ARE BORDERLINE CASES
o - (= Z|2uZR QuF REQUIRING USE OF
= ZL-a | PLASTIC FINES (FOR IDENTIFICATION CLAYEY SANDS, POORLY GRADED S|BEY=8 9%, | ATTERBERG LIMITS ABOVE "A" LINE
22| g, g $§ PROCEDURES SEE CL BELOW) . SC | SAND=CLAY MIXTURES. 5|EEX< 528 | WITH PI GREATER THAN 7 DUAL SYMBOLS
g 2 SH Z|5oFo
w < IDENTIFICATION PROCEDURES ON FRACTION SMALLER =
N 2 THAN NO. 40 SIEVE SIZE E
(%2}
w E DRY STRENGTH | DILATANCY | OUTHNESS o
o e ° (CRUSHING (REACTION | (CONSISTENCY. Z
o3 o CHARACTERISTICS)| TO SHAKING) R PLAS =
a = —
o < n < =
o > T . =
S w % E INORGANIC SILTS AND VERY FINE GIVE TYPICAL NAME; INDICATE DEGREE AND |&| 4o
oo aa NONE TO  [QuIck To SLow|  NONE ML | SANDS, ROCK FLOUR, SILTY OR CLAYEY | CHARACTER OF PLASTICITY, AMOUNT AND S — T ——F—1— Z
=N a g SLIGHT FINE SANDS WITH SLIGHT PLASTICITY IN WET CONDITION. ODOR IF ANY. LOGAL OR z [— COMPARING SOILS AT EQUAL LIQUID LIMIT ,/
nzZzw = GEOLOGIC NAME, AﬁD OTHER PERTiNENT 50: TOUGHNESS AND DRY STRENGTH INCREASE \//’
oF E : E MEDIUM TO NONE TO VERY INORGANIC CLAYS oF LOW TO MEDTUM Eiﬁ‘éﬁ%ﬁéﬁ% TNFORMATION; /AND SYMBOL IN g < = WITH [NCREADING PLASTIGITY TNDEX |\ — Sz
Ggal B2 e | endn | e | o | ERRER SREVEN S - 58 >
= R% , , = 7
a o = o wl & 7
w3 n3 N —
=3 ] 3 3| x CHA
o & ORGANIC SILTS AND ORGANIC SILT— 7
=0 g - SLIGHT TO SLOW SLIGHT OL | CLAYS OF LOW PLASTICITY AT A
g= g MEDIUM 3| S —
oi s s o a8 n
Zx > 2 w| < Z /L
= o INORGANIC SILTS, MICACEOUS OR IN UNDISTURBED AND REMOLDED STATES ol S 7 R
L o W SLIGHT TO SLIGHT TO MH | DIATOMACEOUS FINE SANDY OR SILTY , £ 7 OR
< g8 T sLow To NoNE | SLISHT - QLATOUACEQUS FINE 24 MOISTURE AND DRAINAGE CONDITIONS & 0 - o i
L
S e 7 OR|
O Op TF—— 2N N
L Yo} 4
o = INORGANIC CLAYS OF HIGH
= 2% e NONE HIGH 1 | PLASTICTTY, FAT CLAYS O 6 /20 30 40 50 6 70 80 80 100
= )
z o OF EXAMPLE: — CL—-ML LIQUID LIMIT
£ Fg AL P EREIRTAGE OF FINE SAND: “NOWEROUS PLASTICITY CHART
w == ORGANIC CLAYS OF MEDIUM TO HIGH ;
< n 8 MEDIUM TO NONE TO VERY | SLIGHT TO OH PLASTICITY VERTICAL ROOT HOLES; FIRM AND DRY IN FOR LABORATORY CLASSIFICATION OF FINE GRAINED SOILS
=] - HIGH SLow MEDIUM PLACE; LOESS; (ML)
= » »
READILY IDENTIFIED BY COLOR, ODOR, SPONGY PEAT AND OTHER HIGHLY ORGANIC
HIGHLY ORGANIC SOILS 4 v P+
FEEL AND FREQUENTLY BY FIBROUS TEXTURE SOILS
L' BOUNDARY CLASSIFICATIONS:- SOILS POSSESSING CHARACTERISTICS OF TWO GROUPS ARE DESIGNATED BY COMBINATIONS OF GROUP SYMBOLS. FOR EXAMPLE GW-GC, WELL GRADED
GRAVEL—SAND MIXTURE WITH CLAY BINDER.
2
L? ALL SIEVE SIZES ON THIS CHART ARE U.S. STANDARD FIELD IDENTIFICATION PROCEDURES FOR FINE GRAINED SOILS OR FRACTIONS
THESE PROCEDURES ARE TO BE PERFORMED ON THE MINUS NO. 40 SIEVE SIZE PARTICLES, APPROXIMATELY 1/64 IN. FOR FIELD CLASSIFICATION PURPOSES, SCREENING
IS NOT INTENDED; SIMPLY REMOVE BY HAND THE COARSE PARTICLES THAT INTERFERE WITH THE TESTS.
DILATANCY (REACTION TO SHAKING) DRY STRENGTH (CRUSHING CHARACTERISTICS) TOUGHNESS (CONSISTENCY NEAR PLASTIC LIMIT)
AFTER REMOVING PARTICLES LARGER THAN NO. 40 SIEVE SIZE, PREPARE A PAT AFTER REMOVING PARTICLES LARGER THAN NO. 40 SIEVE SIZE, MOLD A AFTER REMOVING PARTICLES LARGER THAN THE NO. 40 SIEVE SIZE, A SPECIMEN OF o P
OF MOIST SOIL WITH A VOLUME OF ABOUT ONE-HALF CUBIC INCH. ADD ENOUGH PAT OF SOIL TO THE CONSISTENCY OF PUTTY. ADDING WATER IF SOIL ABOUT ONE-HALF INCH CUBE IN SIZE IS MOLDED TO THE CONSISTENCY OF PUTTY. B | o2l | :
WATER IF NECESSARY TO MAKE THE SOIL SOFT BUT NOT STICKY- NECESSARY. ALLOW THE PAT TO DRY COMPLETELY BY OVEN, SUN, OR IF TOO DRY, WATER MUST BE ADDED AND IF STICKY, THE SPECIMEN SHOULD BE SPREAD
AIR DRYING, AND THEN TEST ITS STRENGTH BY BREAKING AND CRUMBLING OUT IN A THIN LAYER AND ALLOWED TO LOSE SOME MOISTURE BY EVAPORATION. THEN SUPERSEDES DWG NO. 103-D-347
PLACE THE PAT IN THE OPEN PALM OF ONE HAND AND SHAKE HORIZONTALLY, BETWEEN THE FINGERS. THIS STRENGTH IS A MEASURE OF THE CHARACTER THE SPECIMEN IS ROLLED OUT BY HAND ON A SMOOTH SURFACE OR BETWEEN THE PALMS :
STRIKING VIGOROUSLY AGAINST THE OTHER HAND SEVERAL TIMES. A POSITIVE AND QUANTITY OF THE COLLOIDAL FRACTION CONTAINED IN THE SOIL. INTO A THREAD ABOUT ONE—EIGHTH INCH IN DIAMETER. THE THREAD IS THEN FOLDED TNTTED STATES DEPARTVENT OF ENERGY
REACTION CONSISTS OF THE APPEARANCE OF WATER ON THE SURFACE OF THE PAT THE DRY STRENGTH INCREASES WITH INCREASING PLASTICITY. AND REROLLED REPEATEDLY. DURING THIS MANIPULATION THE MOISTURE CONTENT IS WESTERN AREA POWER ADMINISTRATION
WHICH CHANGES TO A LIVERY CONSISTENCY AND BECOMES GLOSSY. WHEN THE GRADUALLY REDUCED AND THE SPECIMEN STIFFENS, FINALLY LOSES ITS PLASTICITY, CORPORATE SERVICES OFFICE ~ LAKEWOOD, COLORADO
SAMPLE IS SQUEEZED BETWEEN THE FINGERS, THE WATER AND GLOSS DISAPPEAR HIGH DRY STRENGTH IS CHARACTERISTIC FOR CLAYS OF THE CH GROUP. A AND CRUMBLES WHEN THE PLASTIC LIMIT IS REACHED.
FROM THE SURFACE, THE PAT STIFFENS, AND FINALLY IT CRACKS OR CRUMBLES. TYPICAL INORGANIC SILT POSSESSES ONLY VERY SLIGHT DRY STRENGTH. DESIGN STANDARDS
THE RAPIDITY OF APPEARANCE OF WATER DURING SHAKING AND OF ITS SILTY FINE SANDS AND SILTS HAVE ABOUT THE SAME SLIGHT DRY STRENGTH, AFTER THE THREAD CRUMBLES, THE PIECES SHOULD BE LUMPED TOGETHER AND A SLIGHT
DISAPPEARANCE DURING SQUEEZING ASSIST IN IDENTIFYING THE CHARACTER OF BUT CAN BE DISTINGUISHED BY THE FEEL WHEN POVDERTNG THE DRIED KNEADING ACTION CONTINUED UNTIL THE LUMP CRUMBLES.
) SMOOTH FEEL OF FLOUR. THE TOUGHER THE THREAD NEAR THE PLASTIC LIMIT AND THE sTIFFer THE LuwP wien 1T [UNIFIED SOIL CLASSIFICATION
VERY FINE CLEAN SANDS GIVE THE QUICKEST AND MOST DISTINCT REACTION FINALLY CRUMBLES, THE MORE POTENT IS THE COLLOIDAL CLAY FRACTION IN THE SOIL.
WHEREAS A PLASTIC CLAY HAS NO REACTION. INORGANIC SILTS, SUCH AS A WEAKNESS OF THE THREAD AT THE PLASTIC LIMIT AND QUICK LOSS OF COHERENCE OF THE
RRIEA Ao P S 3 Ml ur i o e T ST T AR e el B T
= DESIGNED BUREC APPROVED BUREC
THE A-LINE.
HIGHLY ORGANIC CLAYS HAVE A VERY WEAK AND SPONGY FEEL AT THE PLASTIC LIMIT. ol APRIL 10. 1979 01 8000
0 ]
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3716
T
/ 1 _ _ _
\
|
\
]
3 g € ANCHOR BOLTS
¢ EQUIPMENT CABINET S PROJ 2 3/
SERRATED SURFACE GRATING, ALUMINUM o
OR GALVANIZED STEEL 1 1/2x3/16 BARS
1 1/8" BETWEEN BARS 6'—0" LONG
‘\ | © e
\ 5 L 1 3/4x1 3/4X1/4 P
\l /\/ 5I_‘I‘III
I
: JOINT (D
ANCHOR BOLT
SETTING PLAN
. € 11/16"% HOLE FOR .
3 % \ 1/2"% ANCHOR BOLT\ 3
) ) T —
78R
S T
w ¥
J 1 1/4"
= NOTES
SECTION A-A 1. GALVANIZE ALL MATERIAL AFTER FABRICATION.
. 2. WELDS MADE AFTER GALVANIZING SHALL BE COATED, AND
o (D) & GALVANIZING DAMAGED BY THE WELDING OPERATIONS
e > SHALL BE REPAIRED, IN ACCORDANCE WITH THE
BAR 1/2x3x3 ~ SPECIFICATIONS.
= 3. CONNECT PLATFORM DIRECTLY TO EQUIPMENT MECHANISM
HEX NUT HOUSING WITH NO. 4/0 AWG COPPER GABLE.
3'-0 3/4" 3'-0 3/4" S L 8] % 3. PLATFORM SHALL NOT BE CONNECTED DIRECTLY TO GROUND
6'-1 1/2" , 9 . FINISHED GRADE g x ’
@ / i STD WASHER
PLAN
f] a
4 /28
— -
<
< 4 4 ‘:7|’
Z B 6"% CONCRETE ;
? 4 FOUNDATTON
— a
<
p Pt
<
4 fSTD WASHER
<
SR — T
ANCHOR BOLT
ELEVATION SAME AS TOP OF
/ EQUIPMENT FOUNDATION
T \ T
= - 1
\ | \ —
. ‘ ‘ ‘ C |/Z7§D[;é |REDRAWN,
B \ | \
= } } } SUPERSEDES DWG NO. 40-D-5925
A - | = A ‘ | WESTERN AREA POWER ADMINISTRATION
/TOP OF CONCRETE J ‘ J CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
7[ o T T o o T o o T o T T B STANDARD DESIGNS
Q
z 5'—11" C TO C ANCHOR BOLTS 3'-4 1/2" C TO C ANCHOR BOLTS | STEEL STRUCTURES
=2
3%
gr ESTIMATED WEIGHT=243 LBS EQUIPMENT CABINET PLATFORM
A2
g ELEVATIONS DESIGNED BWREC APPROVED BWREC _
Ca]  WARCH 3, 1980 31 [ 2007
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4roqn

BILL OF MATERIAL

LENGTH| NO. | BLACK
DESCRIPTION | F7_1N)|REQUIRED|WT (LBS)
SINGLE—SWITCH OPERATING PLATFORM

FA1 FRAME 2 —_—

D D 6'—0" A [L 1 3/4x1 3/4x174| 4'-0" 2 22.2

B MK GA1 |'> |'> MK GA1 B JL 1 3/4x1 3/4x1/4] 2'-4" 4 25.8
|-> / SERRATED GRATING,
1 1/2x3/16 BARS, g
X L = ./ = GA1 1 3/16" C TO C, 6'-0 2 259.2
2'-0" WIDE
D TOTAL WEIGHT ONE PLATFORM 307.2

MARK
NO.

3'-0 374" 3'-0 3/4"

LH&
cr —*c
—

r

r

LMK GA1 D

MK FA1
N

210"

DOUBLE SWITCH OPERATING PLATFORM

FA1 FRAME 4 —
L1 3/4x1 3/4x1/74] 4'-Q" 4 44.4
L1 3/4x1 3/4x1/74] 2'-4" 8 51.6

\M SERRATED GRATING,
K FA1 1 1/2x3/16 BARS,

DETAIL A g
/' _ﬁf\MK FA1 / \ I : GAt |3 3ig  cToc, | 60 4 518.4
‘ 2'-0" WIDE

MK FA1

\
\

MK FA1W

_~
|
i
11
41—
=
=
i*/
| >

<
b

| / TOTAL WEIGHT ONE PLATFORM 614.4
MK GA1 |, MK GA1 - Lk car GRATING ~ MK GAT

3'-0 3/4" 3'-0 3/4" B 6'-1 1/2" 6'-1 1/2"
4roqn
J c 1/2" 4'-o" 172"

>t

6'-1 1/2" 12'-3"

PLAN PLAN
SINGLE-SWITCH OPERATING PLATFORM DOUBLE-SWITCH OPERATING PLATFORM

NOTES

. GALVANIZE MATERIAL AFTER FABRICATION.

. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND
FREE FROM TWISTS AND WARPS.

. WELDS ARE TYPICAL FOR SIMILAR CONDITIONS.

. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS.

MK B
N

[MK GA1 FINISH GRADE [MK GA1 [MK GA1

110"

Debbie Denton on 7/5/2011 3:43 PM

21 _4n
=
=
@
- NI
D N

MK FA1 MK FA1 MK FA1 1
N~ ™~ FINISH GRADE

I
|
_H‘_ FOUNDATION SOP2 _L FRAME ~ MK FA1
ﬂ\ hi \F H
FOUNDATION SOP1 ‘ FOUNDATION SOP1

ELEVATION A-A ELEVATION C-C REFERENCE DRAWING

WK AT A MK FA1 SWITCH OPERATING PLATFORMS-
\ / /GRATING MK GA1 ELECTRICAL DESIGN AND DETAILS — _ _ __ __ _ 31 1075

MK GA1 MK GA1
R /.

| [MK FA1

I 1
FOUNDATION SOP1 .

S

=

/4

1=
_9“
A

=

=

DETAIL A T{ T

€ 9/16"¢ HOLE
MK FA1
\ ‘ MK FA1
" \
|

MK FA1
FINISH GRADE

_1'=Q"

Jul 12, 2011- 3:00pm
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SECTION D-D

|
H (FOR GROUNDING CONNECTION)

ELEVATION B_B LuLd Lb B 7-5-11 MADE DRAWING A MODEL SPACE/PAPER SPACE
A7-DDD DRAWING.
T 8" ‘:\‘T [ A Z;WSQOS REVISED TITLE BLOCK ONLY.
DIA DIA UNITED STATES DEPARTMENT OF ENERGY
FOUNDATION SOP2 FOUNDATION SOP1 WESTERN AREA FONER ADMINISTRATION
SUBSTATION STANDARDS

SWITCH OPERATING PLATFORMS
STEEL DESIGN AND DETAILS

MK FA1 B
\ FINISH GRADE
TIt 1
,,,,,,,,,,,,,,, , — -
FINISH GRADE a3y 1 i A‘a\

GRAVEL SURFACING

11-g

11_gn
11-g

° Ll GRAVEL SURFACING
|

FOUNDATION SOP1

o

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

A]] FEBRUARY 1, 1990 31 [ 2014

9
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6 -0 BILL OF MATERIAL BILL OF MATERIAL
31_gn 3o EQUIPMENT CABINET PLATFORM — TYPE I EQUIPMENT CABINET PLATFORM — TYPE II
" BONDING un 1/2" MARK NO. MARK NO.
1(3/A2P < CONNECTION 1 j;/gAg?thMENT ‘AGT NO. DESCRIPTION LENGTH REQUIRED NO. DESCRIPTION LENGTH REQUIRED
\L MK B1 MK C1 DETAIL A FR1 FRAME Ro FRANE
‘ 1 / ﬂ /{ T1 |HSS 2 1/2x2 1/2x3/16 | 0'—7 1/8" 4 T2 |HSS 2 1/2x2 1/2x3/16 | 1'—4 1/8" 4
. MK T1 T ;;K’T; e T T4 [HSS 2x2x1/4 0'-7" 4 T4 |HSS 2x2x1/4 07" 4
= LIRS " sl - /“K PL1 B1|L 2x2x1/4 40" 2 A1 |L 2x2x1/4 6'—0" P
S MK C1 MK T1 \Q PL1[PL Bx6x1/4 - 4 B1 [L 2x2x1/4 4'-0" 2
i 3/8"% HOLE NS & FS, - ._ T
z w. / DETAIL B MK PL1 S L PL4 |PL 2x2 5/8x3/16 1 B2 |L 2x2x1/4 1'-0 3/16 2
;L TUBE MK T1 SERRATED GRATING PL1|PL 6x6x1/4 - 4
e ELEVATION A-A cr [} 318 3RS, 5-11" 2 PL2 [PL 2x12x1/4 = 2
5 FRAME ~ MK FR1 210" WIDE PL3 |PL 2x14x1/4 - 2
~ SELF-TAPPING CLIPS FOR ~ o PL4 [PL 2x2 5/Bx3/16 - 1
M v GRATING SERRATED GRATING
i 74 5/16"9x3 1/2' BOLT - 4 1 1/2"'x3/16" BARS, aqu
VK B1 ¢t |li3As cTo0cC 5 2
\ MK C1 DETAIL A APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 325 A .
PLAN MK C2 ,\/ WK T2 2'-0" WIDE
_ FRe—— N / SERRATED GRATING,
EQUIPMENT CABINET PLATFORM — TYPE I .| 5] Mk B2 .. ¢
ES N /2 MK pL2 — 120 DETAIL B co |1 1/2x3/16" BARS, 511" 1
T —==X12 2 1.3/16" C T0 C,
6'-" | o MK T4 —~§ 1 MK PL1 12 3/16" WIDE
o o Ty MK PL3 L} — Mk T4 M SELF—TAPPING CLIPS FOR
3'-0 3'-0 L/ - 20
== 1/2" MK T2 \ - GRATING
(< AV I/Q EQUIPMENT |~ GAP MK PL1 & 3/8'$ HOLE NS & Fs, 5/16'#x3 1/2" BOLT - 4
CONNECTION 1\L CABINET B 1T'L'JBFERC'>";4< E}OzTTOM OF APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 495
‘ | EQUIPMENT CABINET PLATFORM - TYPE III
H ELEVATION B-B WARK NO
VK T2 C (sTW) FRAME ~ MK FR2 NG, DESCRIPTION LENGTH | 2eqUIRED
FR3 FRAME
MK C1 (6) 3/8.8 HOLES T2 |HSS 2 1/2x2 1/2x3/16 | 1'=4 1/8" 2
z MK C2 , . T
o ¥ MK B1 \ K /MK B1 T4 |HSS 2x2x1/4 07" 6
S 52" TZ\ \ MK T2 : A2 |L 2x2x1/4 8' -0 4
MK C2 MK B2 2 B3 |L 3x3x1/4 8'-0" 2
7 (WA ©MSITM:\ — £ /3}‘(/’;4@ S » B4 |L 3x3x1/4 40" 2
W PU\P/ — | K L DETAIL B B5 |L 2 1/2x2x1/4 (LL\V) | 3'=11 1/2" 1
N MK A1 d. CRATE B6 |L 2 1/2x2x1/4 (LLV) | 1'=0 3/16" 4
WK PL4 / | B7 |L 2 1/2x2x1/4 (LLV)__ | 7'=11 172" 4
e CABLE TO -
i A | 174 EQUIPMENT CABINET :::21 gt 2"?:112 Z
Mk c2 B SECTION C-C x12x
SECTION C-C SIM | PL3 [PL 2x14x1/4 - 2
PLAN — 1 SERRATED GRATING
EQUIPMENT CABINET PLATFORM — TYPE II TERMINAL o |1 v72nasie eaRs, 80" )
13/16" C TO C,
1/2"¢ MACHINE BOLT 2'=0" WIDE
) MK C3
_qn 174 MK B4 DETAIL A
8'-0 = A =" BONDING CONNECTION 1 ALl A
4'-0" 4'-0" E M o : / ¢ lsae cToc, 712 2
- MK B6 " ’
BONDING |~ EquIPMENT CABINET B AR /142\ MK PL2 /'12}2\ WK T3 GRATE 12 3/16" WIDE
MK T3 CONNECTION 2 / MK T3 " MK TZ\ MK T3 e SELF-TAPPING CLIPS FOR N 5
D 1oy Mk e~ T b MK PL2 GRATING
i = TN w4 WK T4 —F DETAIL B 5/16'"%x3 1/2" BOLT - 6
2 F 5 9 CABLE TO
{ \ ! >k B6 e _ /e APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 1000
: E MK B3 | E (st = oY, EQUIPMENT CABINET
5 A | e es e F A \ X o oLt
p b 1",
| e ;o T 1 Fion dortow of Tk PLATF O FRAE F R (SR BRI moms Somecrion o
_Ol }E*i** } [ MK T2 & T3 TERMINAL E 7-31-13 MINOR CORRECTIONS & CLARIFICATIONS.
N 'Eg MK CB{ | MK B4 ‘ ELEVATION D-D 4 172" MACHINE BOLT /Z;wdfs REVISED EQUIPMENT PLATFORM TYPE 1II
5 » | N FRAME ~ MK FR3 D |7u '
-I o | | BONDING CONNECTION 2 C 9-12-12 REVISED AND REDRAWN.
~ N E \ MK B3 \ E A7-0M
‘ rs ‘ ‘ B /2\31(63‘7((“31 \T/E\I/éa'EFDImARFKBEé GROUNDING DETAIL AND
' . MK B3 MK BS 1/4 MK e3 -
MK T3 /MK 2 " MK T2 MKTS K ce N E— — SUPERSEDES DWG NO. 61 2950
) x (N/A @ SIM) 7\\‘ ";/ /[ [MK T3 NOTES UNTTED STATES DEPARTMENT OF ENERGY
5 s VK B6 VK T3 e _ VA 1. GALVANIZE MATERIAL AFTER FABRICATION. WESTERN AREA POWER ADMINISTRATION
MK B6 -~ \ ——— e 2. STRUCTURAL STEEL: ASTM A36.
- WK B7 (N/A @ SIM) 3. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND
****** *\{******!\N******* MK T4 N ———— ——— WK T4 FREE FROM TWISTS AND WARPS. SUBSTATION STANDARD
MK B7 4. WELD ARE TYPICAL FOR SIMILAR CONDITIONS.
. L Mk C4 D — ANE MK PLT 5. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS. EQUIPMENT CABINET PLATFORMS
© " " 6. GRATING FOR STEPS SHALL BE WELDED TO FRAMES.
S - AL £ - MK PL1 7. DO NOT CONNECT EQUIPMENT CABINET PLATFORM DIRECTLY STEEL DESIGN AND DETAILS
i 74 JYP TO GROUNDMAT.
J PLAN SECTION E-E 8. LLVSLONG LEG VERTICAL. DESIGNED CHARLTE GARCIA _ _ _ __ appovep DOUG HANSON  _ _ _ _ _
EQUIPMENT CABINET PLATFORM — TYPE III SECTION E-E SIM
[a ] APRIL 28, 2003 | 31 | 2044
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& swrTcH 3 _gn 3_gn
BONDING CONTROL ROD OR PIPE r——r—ﬂ ¢ SWITCH CONTROL
CONNECTION € SWITCH CONTROL BONDING \ ROD OR PIPE
ROD OR PIPE CONNECTION | | | BONDING
MK T1 MK T1 \ ‘ MK T1 F(/ CONNECTION
|
] i \ 1
MK T1 MK T1 MK T1
z MK B1 z
T " T
N ~N
. MK C1 i MK 01(- MK c1(
5 M 5 M M
N N A N N
< <
) VK 81 ) . MK 31\ . MK 31\
? Q re r
) MK T o MK T1 MK T1
A MK T1 B—r MK T1 1
3 -Q" 3 -Q" 6'—0" J‘ 6'-0"
o 12 o
PLAN PLAN
SINGLE PLATFORM — TYPE I DOUBLE PLATFORM — TYPE II
¢ 3/8"% HOLE NS & FS, 1" € 3/8'8 HOLE NS & FS, 1"
FROM BOTTOM OF TUBE MK T1 FROM BOTTOM OF TUBE WK T1
MK B1 MK C1 DETAIL A
MBI WK T2 J M e DETAIL A VK B1 MK T2 J M w2 \ f w2 [ mer ”‘{fMK B1
, — MK B1 N — z MK T1
o/ MKT1J MK T1— A “ / B MK T~ (o e T i - e
DETAIL c> MK PL1 MK PL1 DETAIL C, WP}XMK PLA MK PLA MK PL1

ELEVATION A-A
FRAME ~ MK FR1

DETAIL B, TYP

GRATING \

ELEVATION B-B
FRAME ~ MK FR2

MK PL2

e 1
I 1

— f—
TYP: 3/16 1/ %

7/8"
%

TERMINAL

CABLE TO
EQUIPMENT CABINET

9] B 6| (6) 3/8"# HOLES
i \E\/MK 2 \E\/“K T2 L7 @1 NS & FS
‘ii, B FOR 5/16% BOLT
3/16 4] ,X
MK PL1—/‘ 1/4" MK PL1 %,
DETAIL A .- S

DETAIL B DETAIL C

1/2"#¢ MACHINE BOLT

BONDING CONNECTION

BILL OF MATERIAL

SINGLE PLATFORM — TYPE I

MARK NO.
NO. DESCRIPTION LENGTH REQUIRED
FR1 FRAME -
T1|TS 2 1/2x2 1/2x3/16 | 0'—7 1/8" 4
T2 [TS 2x2x3/16 07" 4
B1|L 2x2x1/4 40" 2
PL1|PL 6x6x1/4 - 4
PL2 [PL 2x2 5/8x3/16 - 1
SERRATED GRATING
1 1/2"x3/16" BARS, .
€' |1 3/18" ¢ TO C, 6'-0 2
2'-0" WIDE
SELF-TAPPING CLIPS FOR _ o
GRATING
5/16''8x3 1/2" BOLT - 4
APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 325
DOUBLE PLATFORM — TYPE II
MARK NO.
NO. DESCRIPTION LENGTH REQUIRED
FR2 FRAME -
T1|TS 2 1/2x2 1/2x3/16 | 0'—7 1/8" 8
T2 [TS 2x2x3/16 0 7" 8
B1|L 2x2x1/4 4o 4
PL1 |PL 6x6x1/4 - 8
PL2 [PL 2x2 5/8x3/16 - 2
SERRATED GRATING
1 1/2"x3/16" BARS, o
¢t |1 3/16 c 1O C, 6'-0 4
2'-0" WIDE
SELF-TAPPING CLIPS FOR _ 2
GRATING
5/16"9x3 1/2" BOLT - 8
APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 650
NOTES
1. GALVANIZE MATERIAL AFTER FABRICATION.
2. STRUCTURAL STEEL: ASTM A36.
3. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND
FREE FROM TWISTS AND WARPS.
4. WELD ARE TYPICAL FOR SIMILAR CONDITIONS.
5. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS.
6. DO NOT CONNECT SWITCH OPERATING PLATFORM DIRECTLY
TO GROUNDMAT .
E 9-27-16 CHANGED THE WORDING GROUNDING CONNECTION TO
A7-JAS BONDING CONNECTION.
D 7-31-13 MINOR CORRECTIONS & CLARIFICATIONS.
A7-JAS
C 4-11-13 REVISED AND REDRAWN.
A7-IM
B 9-12-12 MINOR REVISIONS.
A7-DH
A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH
TED STATES DEPARTMENT OF ENER!

UN oY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADO

SUBSTATION STANDARDS

SWITCH OPERATING PLATFORMS
STEEL DESIGN AND DETAILS

CIVIL ENGINEERING MANAGER

| 2045

] APRIL 28, 2003 | 31
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BILL OF MATERIAL

MARK LENGTH NO. BLACK
€ FQUIPUENT CABINET No. | DESCRIPTION | (rr_1N) | REQUIRED|WT (LBS)
SINGLE SWITCH OPERATING PLATFORM-TYPE IV
FA2 FRAME 3
\ P GRA‘\TINGj‘ PL 2x2 5/8x3/16 AllL 1 3/4x1 3/4x1/4 4'-0" 2 22.2
- IS ! MK A1 TERMINAL A2[L 1 3/4x1 3/4x1/4 | 0'-6" 4 6.4
? H CABLE TO PL1[PL 8x8x1/4 - 4 27.2
N \ EQUIPMENT CABINET GA1 |SERRATED GRATING,
- \ 1 1/2x3/16 BARS, o
5 MK GA1 - ﬂﬂ@ e e 6'-0 2 259.2
R T " "t
+ 1/2"¢ MACHINE BOLT 2'-0'" WIDE
TOTAL WEIGHT ONE PLATFORM 321.4
e MK A1 BONDING CONNECTION
L i
~ e
\_ 4
+__ MK GA1 _J
A B 3'-0 1/2" 3'-0 1/2" A
L 6'-0 1/2"
SINGLE SWITCH OPERATING PLATFORM — TYPE IV Ml
6'-0 1/2" —— 7/:* — |
172" 172" 2 Z \
- -
MK A2 fMK Al MK GA1 MK A1j& \(DETAIL B 3/16 |/ ‘
- 0.4 L} .1 I -
oy I DETAIL B NOTES
1. GALVANIZE MATERIAL AFTER FABRICATION.
MK PL1 2. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND
FREE FROM TWISTS AND WARPS.
_ 3. WELD ARE TYPICAL FOR SIMILAR CONDITIONS.
ElEFEA\Y‘éTNI?:; QZA 4. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS.
5. USE 4/0 AWG STRANDED COPPER CABLE TO BOND THE TWO
PLATFORMS TOGETHER.
A 9-27-16 CHANGED THE WORDING GROUNDING CONNECTION TO
A7-JAS BONDING CONNECTION.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

SWITCH OPERATING PLATFORMS
STEEL DESIGN AND DETAILS

CIVIL ENGINEERING MANAGER

G|  ounE 19, 2006 ] 31 | 2046
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8'-0" . 1'=10" 3'-8 5/8" 3'-8 5/8" 1'-10" BILL OF MATERIAL
470" — 470" EQUIPMENT CABINET PLATFORM — TYPE VI
= [~ o ™ A—— MARK | DESCRIPTION LENGTH |oe 0= |BLACK WT
1'-0 172" S P [ — e 110 1/2" MK HR2 INMK HR2 NO. REQUIRED| (LBS)
174" E MK B3 F CABINET E 174" MK HR1/ \MK HR1 \ FRE IFRAVE 3
‘| 5 A4 |L 2x2x1/4 0'—10 1/4" 4 10.9
-+ v e L . A5 |L 2x2x1/4 1'-10 1/4" 4 23.7
. ‘ ‘ A6 |L 2x2x1/4 2'-10 1/4" 4 36.4
WK C7 — GROUNDING \ | vk 87 A7 |L 2x2x1/4 5T g 2 72.3
CONNECTION \ VK B5 \ :
WK B | ‘ MK P1 MK P1 7 TYP MK P1 B3 |L 3xax1/4 8 0" 2 78.4
s i ‘ B4 |L 3x3x1/4 40" 2 39.2
5 5 g o -] AR ¥ CS\TYP>—|7-Q1/4 i [MK c6 | BS |L 2 1/2x2x1/4 311 172" 1 14.3
| wk B4+ ‘ ] T Hweo T — e . B6 |L 2 1/2x2x1/4 40" 8 115.8
N I WK ce | w sa—" 1| 1 5 MK P‘\ MK P ? B7 [L 2 1/2x2x1/4 =0 1/2" 8 30.2
\ \ \ - YK 07\ | / \ 1 '/MK C7 11 peTAIL B ™ HR1[1 1/4"8 PIPE SCHED 40 [14'—11" 2 67.6
| MK B3 ‘ ‘ - MK A6 MK B3 VK 85 MK A6~ | B /j/ HR2[1 1/4"8 PIPE SCHED 40 [10'—10 7/8" 2 49.5
‘ ‘ ‘ 5 5 W Py / N ~— MK P1 pq[2'® PIPE SCHED 40 WITH| ;. . 8 30.6
r | 'Y ‘ = | ol = \_ _/ 6'"8x1/4" PL CLOSURE -
B — —— 5 cF——— == - i — [~ Pl — PL1|PL 6x30x1/4 - 4 25.5
L MMK HR2 Lo J e WK A4\ [~ MK AS MK A5 —] /MK A4 C6 |SERRATED GRATING,
D E MK HR1 E wer D A 1 1/2"x3/16" BARS, 8'—0" 9 2456
- 1.3/16" C T0 C, :
PLAN W pLi—" ELEVATION D-D WK pLA 220" WIDE
EQUIPMENT CABINET PLATFORM — TYPE VI FRAME ~ MK FR6 C7  |SERRATED GRATING,
1 1/2"x3/16" BARS, 41—on 4 175.5
1.3/16" C TO C, -
8'-0" q 12 3/16" WIDE
. ) 410" B 4" . } SELF-TAPPING CLIPS _ _
110 172" il = = o 1120 12" FOR GRATING 22
1'-0 1/2" 174" \ 174" 1-0 1/2" q
o N A | ¢ T e 1o TOTAL WEIGHT ONE PLATFORM 1115.5
- , - EQUIPMENT o - 2 MK HR1 H
T/ VK B3 g/ CABINET H /4 ~4 ” - EQUIPMENT CABINET PLATFORM — TYF"\I% VI —
wl v e C — 74 DESCRIPTION LENGTH :
| | — WK HRI— | K B4 F NO. REQUIRED| (LBS)
oy GROUNDING Tk &7 N WK P Vae ce\ FR7 _|FRANE 2
T CONNECTION MK BS \ \ 7% JYP B !' A4 |L 2x2x1/4 0'-10 1/4" 4 10.9
} } /MK B4 ./ } } K B4 F ! A5 [L 2x2x1/4 1'-10 1/4" 4 23.7
MK C6 MK C7 T m
. \ \ \ » L Hower w1 \ / / A6 |L 2x2x1/4 210 1/4 4 36.4
T | = I v T [ d N / \ [ A -k 8 A8 |L 2x2x1/4 37-10 1/4" 4 49.2
4 \ ] K o [ \ | WK HR2 i MK HR3 7 7= A9 |L 2 1/2x2 1/2x3/16 575 3/4" 4 67.3
MK Bs%\;r—é ‘ WK B — | Tl /i wcﬁ\ / / MK c\‘?\\// B3 |L 3x3x1/4 80" 2 78.4
{ ‘ | ‘ ™ WK A6 MK B6 B4 |L 3x3x1/4 40" 2 39.2
} } | MK B3 } ZXN B5 [L 2 1/2x2x1/4 311 1/2" 1 14.3
\ \ \ | '/MK % [~k 86 | EMKy \ B6 [L 2 1/2x2x1/4 40" 12 173.8
I o = B7 L 2 1/2x2x1/4 10 1/2" 12 45.3
2 ] = & i 4 MK A6 MK PL1 MK A8 MK PL2 HR1|1 1/4''% PIPE SCHED 40 [14'—11" 2 67.7
Gé MK HR3 H WK HRY H !G \, /\\[ Y /\\[ HR3[1 1/4''¢ PIPE SCHED 40 [12'=0 11/16" 2 58.7
MK 87 X MK A7 N X MK A9 N p1 |2 PIPE SCHED 40 WITH| o, . 8 30.6
PLAN - 6"#x1/4" PL CLOSURE :
EQUIPMENT CABINET PLATFORM — TYPE VII 174 174 e PL2|PL 6''x42'"x1/4" - 4 35.7
C6 |SERRATED GRATING,
SECTION E-E SECTION H-H 1 1/2"x3/16" BARS, 8' o 2 345.6
2'-10 1/4" 3'-8 5/8" 3'-8 5/8" 2'-10 1/4" 1.3/16" C T0 C, :
2'-0" WIDE
C7 |SERRATED GRATING,
VK HR3 . 7 NOTES 1 1/2'x3/16" BARS, 4o 6 263.2
/ \ 1. GALVANIZE MATERTAL AFTER FABRICATION. };g}?s..cwg;»
MK HR1 MK HR1 MK HR3 2. STRUCTURAL STEEL: ASTM A36.
3. FABRICATED MATERTAL SHALL BE STRAIGHT, TRUE, AND SELF-TAPPING CLIPS ~ 29 ~
- FREE FROM TWISTS AND WARPS. FOR GRATING
] 4. WELD ARE TYPICAL FOR SIMILAR CONDITIONS.
o 5. ATTACH GRATING TO FRAME WITH SELF-TAPPING CLIPS TOTAL WELGHT ONE PLATFORM 1347.0
Ap AT 2'-0" MAXIMUM ALL AROUND. GRATING FOR STEPS
MK P1 MK P1 7% MK P1 | SHALL BE WELDED TO FRAMES.
6. DO NOT CONNECT EQUIPMENT CABINET PLATFORM
0z JYP MK C6\W [MK cé DIRECTLY TO GROUNDMAT.
| i |
5 MK P1 MK P1
7 MK C7 \ / MK C7
- Y WK B5 iy 2| TE 1/2'8x2" A325 BOLT MK C7
i — MK B3 — WK C7 - ©| \ WITH NUT, PALNUT AND
5 DETAIL B i3 S| \(2) WASHERS CRATE
=1 <] WK A5 MK 07\ L—-MK A5 ™ - / UNITED STATES DEPARTMENT OF ENERGY
5 ™~ MK A6~ GROUNDING WESTERN AREA POWER ADMINISTRATION
N o M / |l —MK A6 \ -+ / LMK C7 e R ' i = CABLE TO CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
T ‘ MK AB H MK P1 I *\‘—E \ EQUIPMENT +
Slom P1\_\ e N /_/ /4‘ f — | CABINES SUBSTATION STANDARDS
— —— I | ” 7
b e o | | A \ e EQUIPMENT CABINET PLATFORMS
] | |
< N\ J R \ | | Mk B3 FRAEY STEEL DESIGN AND DETAILS
b | oR e AB 'Kk a7 FR6) OR jﬂm\vz 9
ELEVATION G-G | OR MK A8 | TERMINAL .
(FR7) MK A9 (FR7) v MACHINE DESIGNED CHARLIE GARCIA _ _ _ _ ApPROVED DOUG HANSON __
FRAME ~ MK FR7 BOLT CIVIL ENGINEERING MANAGER
DETAIL B SECTION F-F GROUNDING CONNECTION G JUNE 20, 2006 | 31 [ 2048
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TRANSFORMER PLATFORM — TYPE I

8o MARK NO.
peae peae No. DESCRIPTION LENGTH  |reqUIRED
N FR1 FRAME
MK T1 BONDING CONNECTION L~ EPLaTFORM | A T1 [HSS 2 1/2x2 1/2x3/16 | 1'=4 1/8" 4
,,,,,,,,,,,,,,,,,,,,,, "l T2 [HSS 2x2x3/16 0'-7" 4
’ o 1 ’ i A1 [L 2x2x1/4 711" 4
5 B MK B1 | B s g B1 |L 3x3x1/4 8'-0" 2
! N S B2 [L 3x3x1/4 6'-0" 2
MK B2 ; (6) 3/8" HOLES B3 |L 3x3x1/4 7' =11 1/2" 2
- @ 1", NS & FS B4 |L 3x3x1/4 1'-0 3/16" 2
FOR 5/16# BOLT B5 |L 2 1/2x2x1/4 (LLV) [ 5'=11 1/2" 1
e | PL1[PL 6x6x1/4 - 4
?T MK C1 : PL2 [PL 2x12x1/4 - 4
o TYP > PL3 |PL 2x14x1/4 - 2
. - SERRATED GRATING
S 1 1/2"x3/16" BARS, o
5 \ o DETAIL A DETAIL B €1 [§ 3 T0 ¢, 8'-0 3
N ~, 2'=0" WIDE
R 5 . 5 SERRATED GRATING
7l 1 1/2"x3/16" BARS, " "
< f i €2 |y 3960 ¢ 10 0, 7'-11 172 1
| ————————— - 12 3/16" WIDE
WK T1— : MK T SELF-TAPPING CLIPS FOR _ 2
. MK B4 GRATING
MK B4 o 5/16"9x3 1/2" BOLT - 4
f WK 2 \MK o APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 1015
A
7'-11 172"
PLAN CGRATE
TRANSFORMER PLATFORM — TYPE I
CABLE TO
EQUIPMENT CABINET
PLATFORM FRAME
TERMINAL
1/2"% MACHINE BOLT
7
WK B2 AMK c1 /MK cl DETAIL A BONDING CONNECTION
N\ ¥ MK B1
T MK T1
/ NOTES
12y pL2 MK PL2 — 12 - 1. GALVANIZE MATERIAL AFTER FABRICATION.
MK T2 MK T2 \/~ MK PL1 2. STRUCTURAL STEEL: ASTM A36.
I / 3. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND
» - — kg FREE FROM TWISTS AND WARPS.
MK T1 ~ 4. WELD ARE TYPICAL FOR SIMILAR CONDITIONS.
MK PL1 € 3/8"¢ HOLE NS & FS, 1" “—DETAIL B 5. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS.
FROM BOTTOM OF TUBE MK T1 6. GRATING FOR STEPS SHALL BE WELDED TO FRAMES.
7. DO NOT CONNECT PLATFORM DIRECTLY TO GROUNDMAT.
ELEVATION A—-A 8. LLV=LONG LEG VERTICAL.
FRAME ~ MK FR1
< o o wes e e B [H7  [SHR BhBg oo comeeTin T
(N/A @ SIM) A |53 MINOR CORRECTIONS & CLARIFICATIONS.
77777 b — MK T1 A7—-JAS
MK T~ o —— = MK B3 UNITED STATES DEPARTMENT OF ENERGY
VK T2 N — (N/A @ SIM) WESTERN AREA POWER ADMINISTRATION
X}\;,; . \ MK T2 CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADO
—
I— .‘\ SUBSTATION STANDARD
MK A
MK PL1 — 7P MK PL1 TRANSFORMER PLATFORMS
SECTION B-B STEEL DESIGN AND DETAILS
SECTION B-B SIM
DESIGNED JACKEY McREE APPROVED DOUG HANSON  __ _ __ __ _ _
CIVIL ENGINEERING MANAGER
Fa ] APRIL 11, 2013 | 31 | 2050
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4'-0" FOR TYPE 1
oo PR TREL 4°=0" PANEL LENGTH FOR TYPE I Mt g e T2 TeE D BILL OF MATERIAL
| [T — 2" FOR TYPE I PLATFORM — TYPE I
E0GE OF B+ 20" FOR TPE 1 o For TvpE 1 —— B 5'-0"" PANEL LENGTH FOR TYPE IV T on TYPE Tv ¢ - o
BUILDING 2'-6" FOR TYPE IV 2'-6" FOR TYPE 1V A € 1/2's HOLE FOR SOLID MARK NO. DESCRIPTION LENGTH .
(PANEL WIDTH) (PANEL WIDTH) BONDING TO BUILDING BANDING ‘ ‘ ‘ REQUIRED
- GROUND, TWO LOCATIONS PER [ /] \ \ | R1 FRANE "
- ] = PLATFORM, SEE NOTE 7, TYP = = ===
. p + I 8" e At — | ) =S T1 |HSS 2x2x3/16 05" 4
o \ ¢ 1/ SOLID f—t NI Iy | I -
BOQS%Né ?8L§U§E§ING BANDING, TYP DETAIL A, TYP MK C1 = —r | o I bl T2 |HSS 2 1/2x2 1/2x3/16 0'-5 7/8" 4
=] 0N
- - I GROUND, TWO LOCATIONS . — 2" FOR TYPE I = EDGE OF MK T2 \‘\ [ Uk At o= ‘Jr A W A1 [L 2x2x1/4 40" 4
] PER PLATFORM, VK A1 3" FOR TYPE IV = BUILDING | | = N RV | | PLT |PL 1/4x6x6 _ 4
MK A1, TYP SEE NOTE 7, TYP ‘ ‘ ‘ ° A ‘
N ‘ [ ! — ——— LA MK T2 D BAR GRATING, McNICHOLS OR EQUAL: GW SERIES,
=2 \ INDICATES \ ] w2\ T ¥ — S - ‘ ‘ HOT-DIPPED GALVANIZED STEEL, SERRATED,
wl, T \ GRADING SPAN \ N \‘ ‘ o § 3/8'% HOLE ¢ WELDED. SIZE: 1'x1/8" BEARING BARS @ 1 40" 2
& %Q | V DIRECTION} TYP /$ \ = [ \%/H‘ MCTE S_wcar T } o NS & FS OF T2 ) 3/16" BAR SPACING. CROSS BARS @ 4" SPACING,
& ‘ ‘ ‘ _ _ _ 1'-11 15/16" WIDE PANEL SECTIONS.
o a [
Sl \ \ DETAIL A s/as HOLIE)SE@TAIL D 5/16"%x3 1/2" BOLT - 4
- 4z
| = | TYP | | M € 3/8's HOLE NS & FS, 1"
: v " . APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 170 LB
Plog | | DETAIL B, TYP MK PLI FROM BOTTOM OF TUBE MK T2 ;/-WSFE ééoFLSTSFOR 3
S P | | I PLATFORM — TYPE II
| wecr, e | | ELEVATION A-A - Bl MARK NO DESCRIPTION LENGTH NO.
it ’ } TYPE I (4'-0") & TYPE IV (5'-0") PLATFORM 1 © 3 ! . REQUIRED
ol -—— " "
Wk AT, TP | A ~ 2 2 FR2 FRAME 1
MK
! \ 4'-0" FOR TYPE I 3/16 /ﬁ ) T1 [HSS 2x2x3/16 0'-5" 6
TIT X. X et
m Hh— f 5'-0" FOR TYPE IV [T T2 [HSS 2 1/2x2 1/2x3/16 0'-5 7/8" 6
2'-0" PANEL WIDTH FOR TYPE I ~0" PANEL WIDTH FOR TYPE I ) } A1 [L 2xox1/4 410" 2
PLAN A SoLID 2'-6" PANEL WIDTH FOR TYPE IV | 2'-6" PANEL WIDTH FOR TYPE IV : o 22 L 3xox1/% (LW 6 0" >
BUILDING ENTRANCE PLATFORM — TYPES I & IV BANDING, TYP MK C1, TYP s } PL1 [PL 1/4x6x6 - 6
FRAME ~ MK FR1 FOR TYPE I & MK FR4 FOR TYPE IV MK A1 \ A | —B BAR GRATING, McNICHOLS OR EQUAL: GW SERIES,
_* HOT-DIPPED GALVANIZED STEEL, SERRATED,
S TwK T2 . S 7 § c2 WELDED. SIZE: 1'x1/8" BEARING BARS @ I 410" 3
6'—g" Q MK 3/16" BAR SPACING. CROSS BARS @ 4" SPACING,
= ‘q‘w WK T WK AT | PL1 1'-11 15/16" WIDE PANEL SECTIONS.
D 2'—0" 2'-0" 20" —D ~ ‘ 2" FOR TYPE I | 5/16"9x3 172" BOLT - 6
£DGE OF PANEL WIDTH PANEL WIDTH PANEL WIDTH t 3" FOR TYPE 1V DETAS\IL E APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 250 LB
11 _gv .
BUILDING C MK PL1 =t PLATFORM — TYPE III
\‘ - . ELEVATION B-B WP K MARK NO. DESCRIPTION LENGTH | pediTren
7777777 —— T [ TYPE I (4'-0") & TYPE IV (5'-0") PLATFORM K T PLI
; P ki ¢ B MK T1— FR3 FRANE 1
1729 HOLE FOR o T1 [HSS 2x2x3/16 0'-5" 6
BONDING TO BUILDING 4'-0" PANEL LENGTH 3/16 = |
- B - - GROUND, TWO LOCATIONS —~— | T2 [HSS 2 1/2x2 1/2x3/16 0'-5 7/8" 6
\ MK A1, TYP ;EE EE%F?RM%\(P € 1/2"# HOLE FOR T a T A2 |L 3x2x1/4 (LLV) 6'—0" 2
13 \ ’ BONDING TO BUILDING 25 1L 2xoxie o >
\ | — INDICATE \ GROUND, TWO LOCATIONS
z | GRADING $PaN ] ‘ DETAIL C, TYP PER PLATFORM, SEE NOTE 7, TYP e . PL1 [PL 1/4x6x6 - 6

. |2 \ DIRECTION, TYP \ SOLID - g EDGE OF CLR—T7F 5 |F BAR GRATING, McNICHOLS OR EQUAL: GW SERIES,

5|5 | ‘ \ BANDING. TYP . 2 BUSTOING ’ N HOT-DIPPED GALVANIZED STEEL, SERRATED,

] | ‘ E MK C2, TYP 7 _ o | c3 WELDED. SIZE: 1'x1/8" BEARING BARS @ 1 2'-0" 3

*ld | ‘ MK A2 l o W‘ z | . SECTION A-A s SECTION B-B 3/16' BAR SPACING. CROSS BARS @ 4'' SPACING,

& \ U \ ‘ N— T 1 PLAN PLAN 1'-11 15/16" WIDE PANEL SECTIONS.
| / ‘ 3 w2 T\ﬁ\ — I MK C2 5/16"9x3 1/2" BOLT - 6
N ' (TYPE II PLATFORM)
| WK le2. e } S \u% e * e j * } h A o APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 170 LB
n ~
e MK AZ, YR | et ~— - - R (TYPE LT PLATFORM) COMBINED PLATFORM TYPES II & III (NOTE 9)
| Y
} )\J ¢ 3/8's HOLES NS & FS, 1" BOTTOM OF A2, TYP SOLID BANDING DESCRIPTION NO. REQUIRED
FROM BOTTOM OF TUBE MK T2
h d DETAIL B, TYP \ TYPE IT PLATFORM ]
i iiiiaiiin I 1 . __ I _ MK PL1
| ELEVATION C-C : ‘ TYPE IT1 PLATFORM 1
¢ 5/8"% HOLE MK AZ ]| |
FOR 1/29 BOLT, la®" 6" C (TYPE II PLATFORM) ‘ ‘ 5 1/2"'# CONNECTION BOLTS W/LOCKNUTS & WASHERS 2
B N T T =
4-LOCATIONS, | | ©| =
SEE NOTE 9, TYP W=l ! | NS APPROX TOTAL WEIGHT ONE TYPE II & IIT PLATFORM — 420 LB
PLAN \q\ | * © PLATFORM - TYPE IV
ot NO
BUILDING ENTRANCE PLATFORM — TYPE I 6'- 0" (TYPE II & I11 PLATFORMS) | MARK NO. DESCRIPTION LENCTH | REQUIRED
~ V> MK AT
2'-0" PANEL WIDTH 2'-0" PANEL WIDTH 2'-0"" PANEL } (TYPE T PLATFORM) FR4 FRAME 1
" MK C2 (TYPE 1T o DETAIL D WIDTH 7, 12 - MK A3 T1 [HSS 2x2x3/16 0'-5" 4
L s | 1'-0 6" o ¢ 3,81 HoLe  (TYPE III PLATFORM)
PLATFORM) - T2 [HSS 2 1/2x2 1/2x3/16 0'-5 7/8" 4
SOLID MK C3 - ;V NS & FS OF T2
6'—o" BANDING, TYP (TYPE TII PLATFORM) L ‘ . AT |L 3xox1/4 5 g "
- - | ST W N ) S A E— b DETAIL C PL1 |PL 1/4x6x6 - 4
Dr— 2 _gn 2 _gn 20 _on ——D & % I ) _ _ 17 } T __% Wjﬁ%% 1 BAR GRATING, McNICHOLS OR EQUAL: GW SERIES,
PANEL WIDTH PANEL WIDTH PANEL WIDTH < | T ; ! ; i ) * HOT-DIPPED GALVANIZED STEEL, SERRATED,
1 —gn ~ Io| 5/8"'% HOLE FOR 1/2"% MK T2 | ®4 X || c1 WELDED. SIZE: 1'"x1/8'" BEARING BARS @ 1 5'-0" 2
BOLT, 4-LOCATIONS, TYP MK A2 [~ Wk T1 : N 3/16' BAR SPACING. CROSS BARS @ 4'' SPACING,
E T N L BOTTOM OF 2'-5 15/16' WIDE PANEL SECTIONS.
MK PL1 MK A1 (TYPE IT 5/16"%x3 1/2" BOLT -

i Et— _— _— . | MK T DETAIL E MK PL1 - PLATFORM) X 4
] | i ELEVATION D-D WK A3 (TYPE III APPROXIMATE TOTAL WEIGHT ONE PLATFORM — 250 LB
© MK A3, TYP \ ‘ € 1/2'¢ HOLE FOR PLATFORM)

5 L i L MK A2, TYP - BONDING TO BUILDING (TYPE II AND III PLATFORMS)
Nk MK C3, TYP - GROUND, TWO LOCATIONS 5-3-23 CHANGED SERVICE BUILDING TO CONTROL BUILDING.
3 a noicrel [T T » NOTES cleg
i I SEE NOTE 7, TYP DETAIL C, TYP 2'-0" PANEL LENGTH
~ld DIRECTION, TYP ‘ - 1. DESIGN BASIS: 100 PSF LL. B [3-5-20 ADDED TYPE IV (5'-0'') PLATFORM AND LEGS TO
£ e | SOLID Mk cs o 8 | & 12 HoLE FoR 2. GALVANIZE ALL MATERIALS AFTER FABRICATION. A7-JAS 6'—0'" PLATFORMS.
BANDING, TYP = . :
& \» ML LT e il i VESTERN AR POV AEMTATSTRATIO
! Hl‘ £ MK A2 - | R e FOCATIONS 4. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND FREE FROM EADQUARTERS — LAKEWOUD | COLORA
—_—— —_—— \ - : TWISTS AND WARPS.
— SEE NOTE 7, TYP
omeme | | Sl Q: = 7 ~— I g s e SUBSTATION STANDARDS
PR ez oa T E - ‘ ‘ ; L] } } 7. INCLUDE PROVISIONS FOR CONNECTING PLATFORMS TO BUILDING CONTROL BUILDING
: _ GROUND.
SEE NOTE 9, TYP ‘ \L ¢ BOTTOM OF A2, TYP 8. PROVIDE SOLID BAND AROUND ALL PERIMETER EDGES OF GRATING, STRUCTURAL
MK A3 3/8" HOLES NS & FS, 1" FROM SEE DETAILS A & C.
PLAN DETAIQME”TYP BOTTOM OF TUBE MK T2 9. WHERE PLATFORM TYPES II & IIT ARE SPECIFIED TOGETHER TO BUILDING ENTRY PLATFORMS
, FORM A 6'x6' PLATFORM, CONNECT PLATFORMS TOGETHER ALONG 6'
BUILDING ENTRANCE PLATFORM — TYPE III MK PL1 ELEVATION E-E LENGTH USING 1/2"# THRU-BOLTS AT HOLES PROVIDED IN 3" LEG
FRAME ~ MK FR3 OF L 3x2x1/4. DESIGNED J:A. SCHREIBER _  _ approvep DOUG HANSON
(TYPE III PLATFORM) CIVIL ENGINEERING MANAGER
C
Ac| SEPTEMBER 27, 2016 | 31 [ 2051
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NOTE 7
SECURITY SIGN REQUIREMENTS
1. MATERIAL SHALL BE NO. 16 US GAUGE SHEET STEEL
5 S WITH FUSED PORCELAIN FINISH 3/32-INCH THICK WITH
ARCH ER |_| N E BLACK CENTER AND GLOSSY FINISH WHITE SURFACES
BOTH SIDES. BACKGROUND SHALL BE WHITE AND ALL
TEXT SHALL BE BLACK.
) 2. TEXT STYLE SHALL BE MEDIUM HELVETICA BLOCK TYPE
= EXCEPT WHERE BOLD IS SPECIFIED.
3. THE CENTERLINE OF MOUNTING HOLES SHALL BE LOCATED
NOTE 3 OF SECLRITY 1z 1-INCH FROM EACH EDGE AND SHALL BE FITTED WITH
NS R BRASS EYELETS. THE FINISHED HOLES SHALL BE
SIGN REQUIREMENTS o g A o D|SC SW YY1 2A 1 1 5KV ° SUITABLE FOR A 1/4-INCH BOLT. PROVIDE 1/8x1x6
INCH GALVANIZED STRAP OR OTHER SUITABLE HARDWARE
TO FASTEN SIGNS ON GATES.
3 3 f o
. ° ° EQUIPMENT IDENTIFICATION
g NO | RESPASS|NG T ARCHER LINE SIGN REQUIREMENTS
- 1. MATERIAL SHALL BE NO. 18 US GAUGE SHEET STEEL
N . WITH FUSED PORCELAIN FINISH 3/32-INCH THICK WITH
= 1/ BLACK CENTER AND GLOSSY FINISH WHITE SURFACES
PROPERTY OF THE U.S. DEPARTMENT OF ENERGY BOTH SIDES. BACKGROUND TO BE WHITE WITH BLACK
LETTERS FOR ALL SIGNS EXCEPT BACKGROUND TO BE RED
WESTERN AREA POWER ADMINISTRATION BREAKER JZ C 69 KV WITH WHITE LETTERS FOR ALL GROUND SWITCH SIGNS,
X1 o o gv;esgn, WHITE OR BLUE FOR PHASE IDENTIFICATION
> 2. THE SMALL CHARACTERS SHALL BE 5/8-INCH HIGH, 3/32-
zl - INCH STROKE, THE LARGE NUMERALS 1 3/4—INCH HIGH,
o F A CI LI TY N A M E 1/4-INCH STROKE ON THE EQUIPMENT IDENTIFICATION
SIGNS. THE LARGE LETTER ON THE PHASE DESIGNATION
™ ° ARCHER LINE © SIGN SHALL BE 4-INCHES HIGH AND 1/4—INCH STROKE.
2| - 3. THE NUMBER OF 5/8-INCH HIGH CHARACTERS PLUS THE
s ¥ (EQUAL SPACE ABOVE AND BELOW TEXT BLOCK) NUMBER OF SPACES BETWEEN WORDS FOR THE FIRST AND
o THIRD LINES OF EQUIPMENT IDENTIFICATION SIGNS
A UNAUTHORIZED ENTRY INTO THIS FACILITY IS PROHIBITED BY 10 C.F.R. PART 860. SHALL NOT EXCEED 21. USE ABBREVIATIONS AND/OR
= THE UNAUTHORIZED CARRYING, TRANSPORTING, OR OTHERWISE INTRODUCING OR CAUSING ACRONYMS AS NECESSARY TO STAY WITHIN THIS LIMIT.
ol TO BE INTRODUCED, ANY DANGEROUS WEAPON, EXPLOSIVE, OR OTHER DANGEROUS 4. THE DESIGNATION AT THE BOTTOM OF THE EQUIPMENT
il AN INSTRUMENT OR MATERIAL LIKELY TO PRODUCE SUBSTANTIAL INJURY OR DAMAGE TO D|SC SW XXSB 69K\/ IDENTIFICATION SIGN IS THE DESIGN DESIGNATION
5 o APPEARING ON CONTROL WIRING AND CABLE TAGS.
3 PERSONS OR PROPERTY, INTO OR UPON SUCH FACILITY, INSTALLATION, OR REAL
: s RO T8 LRt oo = T IOL ShS BT e,
€ TEXT WHOEVER WILLFULLY VIOLATES THESE REGULATIONS SHALL, UPON CONVICTION, BE SIGNS SHALL BE FITTED WITH BRASS EYELETS. THE
- PUNISHED BY A FINE OF NOT MORE THAN $5,000. WHOEVER WILLFULLY VIOLATES THESE FINISHED HOLES SHALL BE SUITABLE FOR A 1/4-INCH
REGULATIONS WITH RESPECT TO ANY FACILITY, INSTALLATION, OR REAL PROPERTY o ° BOLT.
ENCLOSED BY A FENCE, WALL, FLOOR, ROOF, OR OTHER STRUCTURAL BARRIER, SHALL ARCHER LINE 6. THE 1/Bx1x6 BARS ARE_NOT NORMALLY REQUIRED FOR
BE GUILTY OF A MISDEMEANOR AND, UPON CONVICTION, SHALL BE PUNISHED BY A FINE 7 %?SETE'ESG%EECEE[ISQEO'#RS&GE% 12 INCHES
OR IMPRISONMENT FOR NOT MORE THAN 1 YEAR, OR BOTH. DEPENDING ON THE NUMBER OF LETTERS AND NUMBERS.
18 U.S.C. 3571; 42 U.S.C. 2278a.
.
3 (EQUAL SPACE ABOVE AND BELOW TEXT BLOCK) /_PHONE NUMBER GN D SW YZ A 1 5KV
IN CASE OF EMERGENCY CALL: (XXX) XXX=XXXX - :
¥ o
3
o o
2'-0" OUTER DIMENSION OF SIGN |
SECURITY SIGN
1/8x1x6 GALVANIZED . T RA N S FO R M E R
BAR OR EQUIVALENT
VoF LOCKNUT \ |~ CHAIN LINK GATE
| TYPICAL EQUIPMENT
ROUND FLAT WASHER
\ax1 174 HEX - o IDENTIFICATION SIGNS
BOLT AND NUT f i
e} e} D 12-7-04 ADDED NOTE 7 AND TRANSFORMER SIGN.
A7-RMC REVISED PHASE SIGNS AND HARDWARE BOLT.
7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH
B 5-28-99 REDRAWN, ADDED SECURITY SIGN, REVISED NOTES,
SPRING LOCKWASHER A3-0P AND REVISED TEXT ON EQUIPMENT ID SIGNS.
N SUPERSEDES DWG NO. 40-D-5329
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADO
o o SUBSTATION STANDARDS
S~ LETTERED FACE OF SIGN IDENTIFICATION AND
RED BACKGROUND WHITE BACKGROUND BLUE BACKGROUND
WHITE LETTER BLACK LETTER WHITE LETTER SECURITY SIGNS
— PHASE
MOUNTING HARDWARE IDENTIFICATION oestoven BUREC_ APPROVED ROSS M- CLARK __ _ _ _ _ _
ELECTRICAL ENGINEERING MANAGER
FOR SIGNS (NOTE 6) SIGN
Ca| APRIL 4, 1979 | 31 [ 1000
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3/4"

3/4"

3/4"

10"

O

BLACK LETTERS/

Gl VOLTAG

WHITE OUTLINE

WHITE LETTERS

374"

BOVE T

ERG

JL =

S LEV

A
>
®
WHITE
BACKGROUND ]
BLACK Ajr
« BACKGROUND
>BLACK
E |] LETTERS
O—1—
z,
\\
L}

3/4"

=

3/4"

SUPPORT STRUCTURE
M-=F LOCKNUT

ROUND FLAT WASHER

3/8x1 1/4 HEX
BOLT AND NUT

SPRING LOCKWASHER

\\\¥*LETTERED FACE OF SIGN

AL FOR SHUNT CAPACITORS
SIGN MOUNTING HARDWARE
Ca] DECEMBER 1, 1981 | 31 [ 1079

NOTES

. SIGNS SHALL BE MADE OF NO. 16 GAUGE SHEET STEEL.

. FINISH SHALL BE PORCELAIN ENAMEL.

. EACH SIGN SHALL HAVE TWO FINISHED HOLES LARGE
ENOUGH TO TAKE 3/8 INCH BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.

4. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.

5. DIMENSIONS OF SIGN AND LETTERING AND BACKGROUND
SHALL BE AS INDICATED.

6. SIZE OF LETTERING AND BACKGROUND SHALL BE
PROPORTIONAL TO THOSE SHOWN.

7. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

NN =

C 7-15-03 REVISED TITLE BLOCK ONLY.

A7-RC

B 5-14-99 REDRAWN AND REVISED
A3-0P

SUPERSEDES DWG NO. 40-D-6273
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADQO

SUBSTATION STANDARDS
DANGER SIGN
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7/16"2 (NOTE 4)
(TYPICAL)

NOTE 3

11/16"

11/16"

Wl YOLTABE”
1
I
| l | l
SEIRFAWVANG
UNITED STATES DEPT OF ENERGY
wz../  WESTERN AREA POWER
O ADMINISTRATION ='W

o

NOTE 3

o

1/8x1x6 GALVANIZED

BAR OR EQUIVALENT-
M—-F LOCKNUT W\\‘

3/8x1 1/4 HEX
BOLT AND NUT

SPRING LOCKWASHER

iy S—
‘//f*CHAIN LINK FENCE

ROUND FLAT WASHER

‘\\A*LETTERED FACE OF SIGN

,W/Li

SIGN MOUNTING HARDWARE

NOTES

1. SIGNS SHALL BE MADE OF POLYPROPYLENE PLASTIC OR
NO. 16 US GAUGE SHEET STEEL WITH A PORCELAIN
ENAMEL FINISH.

2. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.

3. HEIGHT AND WIDTH DIMENSIONS MAY VARY FROM 10 TO
12 INCHES AND 14 TO 18 INCHES, RESPECTIVELY.

4. EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
ENOUGH TO TAKE 3/8 IN. BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.

5. SIZE OF LETTERING AND BACKGROUND SHALL BE

PROPORTIONAL TO THOSE SHOWN.

ALL FERROUS HARDWARE SHALL BE GALVANIZED.

SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE

TOP OR THE BOTTOM TWO HOLES.

~No

FIXED LOWER LEFT DIMENSION, ADDED MOUNTING

C 9-1-22
A7-RMJ HOLE DIA., ELIPSE REDRAWN.

B 10-5-20
A7-GC

A 7-15-03
A7-RC

ADDED POLYPROPYLENE PLASTIC MATERIAL OPTION.

REVISED TITLE BLOCK ONLY.

NITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
DANGER SIGN

ELECTRICAL ENGINEERING MANAGER

Al MAY 14, 1999 | 31

| 1089

REF(S):
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172"

172"

Zu

14§

14§

174"

3/8"

3/8"{

3/8"

3/8"{

3/8"

3/8"}:

DETAIL A1

DIMENSIONS 9''x1-3/4"
TEXT HEIGHT 3/4"

TEXT

TEXT HEIGHT 1/2"

CENTER TEXT HORIZONTALLY AND VERTICALLY.

TEXT
TEXT

TEXT HEIGHT 3/8"

CENTER TEXT HORIZONTALLY AND VERTICALLY.POSITION VERTICALLY WITH 1/4' BETWEEN ROWS.

TEXT
TEXT
TEXT

CENTER TEXT HORIZONTALLY AND VERTICALLY.

DETAIL A2

DIMENSIONS 1-1/2"x1"
TEXT HEIGHT 1/4"

TEXT

CENTER TEXT HORIZONTALLY
AND VERTICALLY.

DETAIL B1

DIMENSIONS 2''x1"
TEXT HEIGHT 1/4"

TEXT

CENTER TEXT HORIZONTALLY
AND VERTICALLY.

DETAIL B2

DIMENSIONS 2-5/8'"'x1"
TEXT HEIGHT 1/4"

TEXT

CENTER TEXT HORIZONTALLY
AND VERTICALLY.

DETAIL B3

DIMENSIONS 3'x1"
TEXT HEIGHT 1/4"

e §

22N )

20N}

4§

20N}

4§

TEXT HEIGHT 3/16"

TEXT A ]
TEXT T

1/8"

CENTER TEXT HORIZONTALLY.
POSITION VERTICALLY WITH A
1/8" GAP BETWEEN ROWS.

TEXT HEIGHT 3/16"

TEXT X
TEXT T

1/8"

CENTER TEXT HORIZONTALLY.
POSITION VERTICALLY WITH A
1/8" GAP BETWEEN ROWS.

TEXT HEIGHT 3/16"

TEXT ¥
TEXT T

1/8"

CENTER TEXT HORIZONTALLY.
POSITION VERTICALLY WITH A
1/8" GAP BETWEEN ROWS.

TEXT HEIGHT 3/16"

KNZE

178"

1/8"

- el

TEXT HEIGHT 3/16"
TEXT
TEXT
TEXT

CENTER TEXT HORIZONTALLY.
POSITION VERTICALLY WITH A
1/8'" GAP BETWEEN ROWS.

TEXT HEIGHT 3/16"
TEXT
TEXT
TEXT

CENTER TEXT HORIZONTALLY.
POSITION VERTICALLY WITH A
1/8'" GAP BETWEEN ROWS.

TEXT HEIGHT 3/16"
TEXT
TEXT
TEXT

CENTER TEXT HORIZONTALLY.
POSITION VERTICALLY WITH A
1/8'"" GAP BETWEEN ROWS.

TEXT HEIGHT 3/16"

WL
116" 1L

" 2
1/16 T

17167 L

1716 T

1716"

1716"

et

178

171"

171"

iy

1/8'

1716"
1716"

matie

T A
1716"

T 2
116"
x

Y [ TEXT

DETAIL C1 (DIMENSIONS 2-5/8'x1")

TEXT HEIGHTS 3/16'" & 1/2"
TEXT IS

TEXT 8888 2%

PLACE TEXT AS SHOWN WITH A
1/16" GAP FROM THE EDGES.

DETAIL C2 (DIMENSIONS 3'x1'")

TEXT HEIGHTS 3/16'" & 1/2"

T[TEXT Nz

8888

PLACE TEXT AS SHOWN WITH A
1/16" GAP FROM THE EDGES.

R 2

DETAIL D (DIMENSIONS 5'"x1')

TEXT HEIGHTS 1/4" & 1/8"

TEXT-TEXT

TEXT | TEXT [ TEXT | TEXT
TEXT | TEXT [ TEXT | TEXT
TEXT | TEXT [ TEXT | TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

Y410
11/16

CENTER BODY TEXT HORIZONTALLY BETWEEN "
VERTICAL LINES. %

TEXT HEIGHT 1/8"

-]

TEXT
TEXT-TEXT

TEXT | TEXT
TEXT | TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT

TEXT
TEXT

L PP
1718

e

CENTER BODY TEXT HORIZONTALLY BETWEEN %,,
VERTICAL LINES.

TEXT HEIGHTS 1/4" & 1/8"

Yi/16"

TEXT-TEXT

TEXT TEXT TEXT TEXT | TEXT
TEXT

TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT TEXT TEXT TEXT
| | | TEXT

Yi/16"

1/8"

o} jamt

T T
VT ¥

CENTER BODY TEXT
HORIZONTALLY BETWEEN
VERTICAL LINES.POSITION
VERTICALLY 5/16" FROM THE
BOTTOM EDGE.

CENTER BODY TEXT
VERTICAL LINES.

DETAIL E (DIMENSIONS 7'"x1')

TEXT HEIGHTS 1/8" & 1/4"

HORIZONTALLY BETWEEN

CENTER TITLE TEXT
HORIZONTALLY.

CENTER TITLE TEXT
HORIZONTALLY.

CENTER TITLE TEXT
HORIZONTALLY.

TEXT-TSA

TEXT | TEXT [ TEXT | TEXT
TEXT | TEXT [ TEXT | TEXT
TEXT | TEXT [ TEXT | TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

TEXT
TEXT
TEXT

EXT]]
EXT]]
TEXT

TEXT
TEXT
TEXT

CENTER TITLE TEXT
Y1/16"  HORIZONTALLY.
TEXT| X
TEXT| Y "
TEXT 11/16

TEXT
TEXT
TEXT

1/8 T

CENTER BODY TEXT HORIZONTALLY BETWEEN

VERTICAL LINES.

NOTES

NAMEPLATE MATERIAL CHARACTERISTICS

— 1/8" EXTRUDED IMPACT ACRYLIC.

— BEVELED EDGES.

— BLACK SURFACE.

— WHITE LETTERING.

— FLAT,GROOVE-TYPE ENGRAVING.

— TAHOMA FONT OR SIMILAR.

— WILL NOT FADE WITH EXPOSURE TO UV.
AFFIX NAMEPALTES TO SWITCHBOARD SURFACE WITH
DOUBLE-SIDED ADHESIVE TAPE.
SCALE TEXT WIDTH TO FIT WITHIN THE NAMEPLATE
WHERE NECESSARY.
NAMEPLATE AND TEXT DIMENSIONS ARE PROVIDED FOR
NAMEPLATE CREATING DEVICES THAT REQUIRE MANUAL
ENTRY.FOR DIGITAL SYSTEMS THAT IMPORT PDF OR DWG
TYPE FILES,USE THE NAMEPLATE DRAWINGS PROVIDED
BY WAPA.

o

B 4-17-26
A7-DWS

REVISED DETAIL OPTIONS;UPDATED NOTES

A 8-9-23
A7-DWS

ADDED TYPE A2 FRONT NAMEPLATE

SUPERSEDES DWG NO.31 4015A

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

CONTROL STANDARDS

3/8" TEXT v TEXT
TEXT TEXT L TEXT NAMEPLATE" DETAILS

e} TEXT SWITCHBOARD FRONT (SH 1 OF 3)
CENTER TEXT HORIZONTALLY CENTER TEXT HORIZONTALLY. CENTER TEXT HORIZONTALLY.
AND VERTICALLY. POSITION VERTICALLY WITH A POSITION VERTICALLY WITH A DESIGNED DAMIAN W. SOWER _ _ _ _ AppROVED DANIEL M. HANAI _ _ _ _ _

1/8" GAP BETWEEN ROWS. 1/8'" GAP BETWEEN ROWS. SYSTEM CONTROL MANAGER
):
REFES o] waARcH 8, 2018 | 31 [4015—1
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Donita (CONTR) on 6/3/2026 9:32 AM

TITLE NAMEPLATES
DIMENSIONS 9'x1-3/4"
TEXT HEIGHT 3/4"

SIDE SHEETS

2-POLE DC POWER TERMINAL
DIMENSIONS 1-1/8"x1"
TEXT HEIGHT 3/8"

BLOCKS

12-POLE TERMINAL BLOCKS
DIMENSIONS 1-1/8"x1"

TEXT HEIGHT 3/8"

NOTES

NAMEPLATE MATERIAL CHARACTERISTICS
— 178" EXTRUDED IMPACT ACRYLIC.

BEVELED EDGES.

BLACK SURFACE.

" 5/16" 5/16'" _
172 E — WHITE LETTERING.
TXA TXM TS TSS — FLAT,GROOVE-TYPE ENGRAVING.
:{5/16" 5/16"£ — TAHOMA FONT OR SIMILAR.
— WILL NOT FADE WITH EXPOSURE TO UV.
CENTER TEXT HORIZONTALLY CENTER TEXT HORIZONTALLY 2. AFFIX NAMEPLATES TO SWITCHBOARD SURFACE WITH
1/2" AND VERTICALLY. AND VERTICALLY DOUBLE-SIDED ADHESIVE TAPE.
3. SCALE TEXT WIDTH TO FIT WITHIN THE NAMEPLATE
WHERE NECESSARY.
4. NAMEPLATE AND TEXT DIMENSIONS ARE PROVIDED FOR
TEXT HEIGHT 1/2" NAMEPLATE CREATING DEVICES THAT REQUIRE MANUAL
e ENTRY.FOR DIGITAL SYSTEMS THAT IMPORT PDF OR DWG
TYPE FILES,USE THE NAMEPLATE DRAWINGS PROVIDED
I EX I FUSE BLOCKS BY WAPA.
[ RZ% DIMENSIONS 1-1/8"x1"
I Ex I Jgr 1 TEXT HEIGHTS 1/4" & 1/8"
e TlOXA |y, XM
4 Y_|ru7-wia | —x78 FU14 - VY2A
8 x| soBresss | _¥ Yo 50BF8899
‘K 8
y  TEXT HEIGHT 3/8"
178" 1= CENTER TEXT HORIZONTALLY.
TEXT POSITION VERTICALLY WITH A
Ve 1/8" GAP BETWEEN ROWS.
TEXT .
3/16"
L TEXT -
=
DC CIRCUIT BREAKERS CGROUND BUS BAR POWER STRIP
DIMENSIONS 1-1/2"x1" DIMENSIONS 1-1/2"x1" DIMENSIONS 1-1/2"x1"
TEXT _HEIGHTS 1/4" & 3/16" TEXT _HEIGHT 3/8" TEXT _HEIGHTS 1/4" & 3/16"
AC N~ 1. PS
SPARE - GBB POWER
125VDC 2. STRIP
1. CENTER TEXT HORIZONTALLY CENTER TEXT HORIZONTALLY 1. CENTER TEXT HORIZONTALLY
AND VERTICALLY. AND VERTICALLY AND VERTICALLY.
2. CENTER TEXT HORIZONTALLY 2. CENTER TEXT HORIZONTALLY
WITH A 1/16" GAP BETWEEN ROWS. WITH A 1/16" GAP BETWEEN ROWS.
TEST SWITCHES,RELAYS,LOCKOUTS,CONTROL SWITCHES
DIMENSIONS 2''x1" DIMENSIONS 2''x1" DIMENSIONS 1-1/2"x1"
g 1 TEXT HEIGHTS 3/8" & 3/16" TEXT _HEIGHTS 3/8" & 3/16" TEXT HEIGHTS 1/4" & 3/16"
oA KA el [ A KA}
- "
3/16 o] | 50BFBES 50BF888 |
e 1| 5OBF8888 50BF8888-TSC 2. Tsc T2
=
CENTER TEXT HORIZONTALLY. CENTER TEXT HORIZONTALLY. 1. CENTER TEXT HORIZONTALLY 1. CENTER TEXT HORIZONTALLY - TR Py
POSITION VERTICALLY WITH A POSITION VERTICALLY WITH A AND VERTICALLY. AND VERTICALLY. B |i71 5wt ED NAMEPLATE OPTIONS; UPDATED NOTES
3/16" GAP BETWEEN ROWS. 3/16" GAP BETWEEN ROWS. 2. CENTER TEXT HORIZONTALLY 2. CENTER TEXT HORIZONTALLY
AND VERTICALLY WITH A 1/16" GAP BETWEEN ROWS. A (39723 CREATED NEW DC BREAKER LAYOUT AND SIZE
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO
CONTROL STANDARDS
SWITCHBOARD REAR (SH 2 OF 3)
DESIGNED DAMIAN W. SOWER__ __ __ __  APPROVED DANIEL M. HAMAT
SYSTEM CONTROL MANAGER
Al WARCH 8, 2018 | 31 [4015-2
REF (S):
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CENTERED DIRECTLY ABOVE
SWITCH BOARD FRONT THE BLACK DIVIDER BETWEEN NOTES
y SWITCHES 'E" AND 'F y RELAYS 1. AVOID THE TEST SWITCH COVER OBSTRUCTING
5OBF3882-TSA 50BF3882-TSB 50BF3882-TSC (20 (o) NAMEPLATE TEXT.
- - - 2. SIDE SHEET NAMEPLATE LOCATIONS ARE APPROXIMATE
. 2L | 21 8/7L—=3A 8/L-3B TO ALLOW ADJUSTMENTS FOR WIRE ROUTING.
Wz NoA Fecol iy woe | y SEFL 411 | SEL 411L 3. CENTER SWITCHBOARD FRONT NAMEPLATES 1/2"
DIRECTLY ABOVE ABOVE THE DEVICE.

Z NF50 [NF90 4.  CENTER THE 10-POLE TEST SWITCH NAMEPLATES
| W s08r8883| 508r8889 DIRECTLY ABOVE THE BLACK PLASTIC DIVIDER BETWEEN

) o N /—————'71———1 T T T T T T T T T SWITCHES 'E' & 'F',1/2" ABOVE THE COVER.

SEL 451 SEL 451 5.  USE THE DEVICE DESIGNATION TEXT FOUND ON THE
SWITCHBOARD & SIDE SHEET WIRING DIAGRAMS IF REAR
A B C D E _F G H 1 J A B C D EY§YF G H 1 J A B C D E F G H 1 J r == & SIDE SHEET NAMEPLATES DRAWINGS ARE NOT

1an 1/4 PROVIDED.
6. PLACE DC CIRCUIT BREAKER NAMEPLATES 1/2' BELOW
®) THE BREAKER.ENSURE THAT THE ROW OF NAMEPLATES IS
| | EVEN.

7. ADD ADHESIVE TAPE NAMEPLATES TO THE BACK OF THE
CONTROL SWITCHES AND LOCKOUTS.

IAW | IAW [ IBW | IBW [ ICW
VCY | IN [OUT| IN [OUT| IN

ICW
ouT

3882
52A

3882|3882
BFI |TCM1

3882

VAY [ VBY VNY VAZ TCM2

COVER \ 3U SUB-PANEL
86 & 94 LOCKOUTS 43-8888CS CONTROL SWITCH 25-8888CS 8888CS HL0-B888CS

LOCAL/SUPV SYNC PCB HLO 86BF8888-TSA SWBD REAR

8888 ... 0888/ . . 8888 |...8888 |umls \

43-8888CS 25-8888CS 8888CS HLO-8888CS 33823486 | 1162 1766

172" T 172"

CTRL SWITCHES & LOCKOUTS

‘e D D D N B
® Lg%OUTR Sv ® ®CONTLTRNSFER® ® SYNGHRONIZING ® BRSKER cow%m ® ® / | HB
U/ MAN o hUTO OPEN DCLOSE L"g?'t'l’:li ,_\ | ?
TRIP | RESET TAC
O O Normall APPLIED <O O
TAGGED _/ | @ @
O \
N\ J J J J k C
T ) o ©
\_/ HLO-8888CS
SWITCHBOARD SIDE SHEETS SWBD REAR
LEFT SIDE RIGHT SIDE LEFT SIDE RIGHT SIDE LEFT OR RIGHT SIDE CIRCUIT BREAKER
| ADHESTVE
| | TAPE
‘ A XM | NI / e )
TXA } TXM FUI0 - VY1A } FUL0 - VY1A TS ZIREIN IR TSS
@Hj@ @Hj@®D:D@ SC1o] | 2|2[s] [@]2]® ‘ 7
S D@ | SL. 1o | Sl Bl 182 72,850
S[2|S 1 S[2|8| | ISLL L@ | SLL_T1@ R e ——
AR
N XB XN 2141 Q4| | T A (37500 FRONT/REAR NANERLATE LOGATIONS "
| | — 172" UNITED STATES DEPARTMENT OF ENERGY
‘ FU2 ——VY3A1 FU11 VY3AL | 15[ ‘ WESTERN AREA POWER ADMINISTRATION
21-888 21-88A
TXB } TXN | S 11®@ | } | ST _T1T1@ | — '1&2_?75,8_81\4;) CONTROL STANDARDS
U U ; 125Vbc NAMEPLATE' DETAILS
ZIRZ Rl | } LOCATIONS & POSITIONS (SH 3 OF 3)
® 2 ® DC POWER ® 2 ® 6_ & 12_POLE DESIGNED DAMIAN W. SOWER _ __ __ __ APPROVED %gﬁﬂaﬁfﬁﬁ;@g?***
N BLOCKS 10 & 30 FUSES TERMINAL BLOCKS s avis
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24" OUTER DIMENSION OF SIGN

7/8"

_‘} . SECURITY SIGN REQUIREMENTS
¥ ‘ ‘ 1. MATERIAL SHALL BE NO. 18 US GAUGE SHEET STEEL
» WITH FUSED PORCELAIN FINISH 3/32—-INCH THICK WITH
j BLACK CENTER AND GLOSSY FINISH WHITE SURFACES
P R O I B I D A LA E N T RA D A 174" DIA. BOTH SIDES. BACKGROUND SHALL BE WHITE AND ALL
- H TEXT SHALL BE BLACK.
- 2. TEXT STYLE SHALL BE MEDIUM HELVETICA BLOCK TYPE
EXCEPT WHERE BOLD IS SPECIFIED.
3. THE CENTERLINE OF MOUNTING HOLES SHALL BE LOCATED
1 1/2-INCH FROM EACH EDGE AND SHALL BE FITTED WITH
. BRASS EYELETS. THE FINISHED HOLES SHALL BE
- SUITABLE FOR A 1/4-INCH BOLT. PROVIDE 1/8x1x6
INCH GALVANIZED STRAP OR OTHER SUITABLE HARDWARE
PROPIEDAD DEL DEPARTAMENTO DE ENERGIA DE LOS ESTADOS UNIDOS e
INSTALACIONES DE MANTENIMIENTO
) 3 FACILITY NAME
% LSE PROHIBE LA ENTRADA A ESTA INSTALACION SIN AUTHORIZACION DE
5 ACUERDO CON LEY 10 C.F.R. PARTE 860. TAMBIEN SE PROHIBE POSEER,
3 B0LD TEXT TRANSPORTAR, O DE ALGUNA OTRA MANERA INTRODUCIR, O SE HAGA REFERENCE DRAWING
© \lNTRODUC|R SIN AUTHORIZACION, CUALQUIER ARMA PELIGROSA, IDENTIFICATION AND SECURITY SIGNS_—————— 31 1000
EXPLOSIVO U OTRO |NSTRUMENTO O MATERIAL PELIGROSO QUE PUDIERA
PRODUCIR LESIONES O DANOS CONSIDERABLES A PERSONAS O
PROPIEDAD, DENTRO O EN TAL INSTALACION, BASE O EDIFICIO.
QUIENQUIERA QUE DELIBERADAMENTE VIOLE ESTAS LEYES, AL SER
1/2" CONDENADO, SERA SANCIONADO CON UNA MULTA DE NO MAS DE $5,000.
QUIENQUIERA QUE DELIBERADAMENTE VIOLE ESTAS LEYES QUE TENGAN
. s TxT— QUE VER CON CUALQUIER INSTALCION, BASE O EDIFICIO CIRCUNDADO
CON UNA CERCA, MURO, PISO, TECHO O BARRERA ESTRUCTURAL, SERA
CULPABLE DE UNA FALTA Y, AL SER CONDENADO, SERA SANCIONADO
CON UNA MULTA O PRISION POR NO MAS DE UN ANO O AMBAS COSAS.
18 U.S.C. 3571 ; 42 U.S.C. 2278a
PHONE NUMBER B X;g%éﬂs REVISED LANGUAGE.
A ;%7§&é6 éED%aIgEEEEENCE DRAWING FOR ENGLISH VERSION
=N CASO DE EMERGENCIA LLAME: (XXX) XXX-XXXX
i — ' ‘ SUBSTATION STANDARDS
3 Q- A PROHIBIDA LA ENTRADA
SICGN
? ? : % DESIGNED W._G. T. — K. KENDALL __ APPROVED ;,:iﬁ%igggﬁg%gﬁﬁl%,,,
SCALE OF FEET | APRIL 29, 1999 | 31 [ 1095
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31_Q"

Tﬂ—

3'=0'" BEYOND FARTHEST

|
SWING OF GATE MAIN
STONE COVER
BOUNDARY SRR SUBSTATION GROUNDING PLAN) T l ChbLES TRENGH SEE DETAIL
< @/ ,4944i Tgﬂ (TYP) |
IR T e e T
FENCE ] | DWG 31 1061 | —_——
GROUNDS | —— 5 X (TYP) X
40FT wx =k ——4 ———— GROUND GRID
P T -3 se_ 1l ___|_ L] ]
E N Emes o wanonn | ! S
3'-0" (TYP) BOONDARY | | $———— 4 —EE ——
N >
® SEE GATE | | [] |;| SINGLE LEGGED
S | . * GROUNDING | I e STRUCTURE
[ GROUND CORNER POSTS B N I +_ WLTIELE LeooeD
K— X —RKX — X g—X — | |
’ 7-®/ ’7®/ 7@/ ’
TRENGH
FENCE FENCE GATE CABLE TRENCH STRUCTURE
GROUNDING PLAN GROUNDING PLAN GROUNDING PLAN GROUNDING PLAN
NEUTRAL BONDED BETWEEN
XFUR TANKS TO SINGLE POINT
SERSER oo AT o et o/ ST
(TYP) TANK TO CABINET ~™ S e = -
—_——— e e _ﬂ{ —_—— _——— STRUCTURE | FROM CABLE RISER TO N, ©
CASLE TRONM CABINET TO CABINET (TYP)
N _{ T0 PLATFORM /" | |_? CABLE RISER (?_ ! INSTRUMENT TRANSF ORMER CONCENTRIC NEUTRAL  \
| \\ § T , / | N | | . _ TO TRANSFORMER TANK
heutraL \ iy | — | ’1 —| |
e eor <2 | e | | STRUCTURE MOUNTED INSTRUMENT
ROUND RISER —t) o€ | | |
AN TN T TRANSFORMERS AND SURGE ARRESTERS NoTE 8
I | |cABLE RISER | GROUNDING PLAN /
TO ARRESTER || | | |
| CABLE RISER N |R) | TO GROUND GRID
S - R S -
T T
3 SINGLE-PHASE POWER TRANSFORMERS ! ! !
3-PHASE POWER TRANSFORMER GROUNDING PLAN i i i
GROUNDING PLAN F“l F‘ g PAD MOUNTED TRANSFORMER
NOTES NOTES GROUNDING PLAN
1. SEEH%G%’;&ZS?NEEUTRM 1. SEEH%AG%%UZ%NEEUTRAL (OUTSIDE SUBSTATION GROUND DRID)
2. SIMILAR FOR 3 PH SHUNT 2. SIMILAR FOR 1 PH SHUNT SEPARATELY MOUNTED INSTRUMENT
REACTOR. REACTORS. TRANSFORMERS AND SURGE ARRESTERS
GROUNDING PLAN
“““ e — ' '
- oo oo LR e, | |
PLATFORM )| (()-INYPB)LADE
i 1 1 | |
f — gﬁggolﬁ::'cm i 1 T I ] I CONTROL BUILDING I
CABINET i '\\\\\\Z///’ | |
DOWN TO —om
CABLE RISER —G— ;gnEFOUND GRID | £ FROM OPERATING GROUND GROUNDING BLADES SROND RING | \\LJSEE 31 1504
TO LEG SUPPORTS 41_ MECHANISM TO SWITCH SPACING
a3 L ___ _|_patromd e

POWER CIRCUIT BREAKER
GROUNDING PLAN

AIR SWITCH OPERATING PLATFORM
GROUNDING PLAN

AIR SWITCH GROUNDING BLADE

GROUNDING PLAN

SUBSTATION CONTROL BUILDING
GROUNDING PLAN

_X_

— — —GROUND CABLE RISER

1. ALL
THE

SUBSTATION GROUNDING DRAWINGS AND THE STANDARD
INSTALLATION SPECIFICATION SECTION ON GROUNDING.

2. GROUND CABLES ABOVE GRADE SHALL BE COPPER-CLAD
STEEL (CCS) AND SIZED IN ACCORDANCE WITH
CONSTRUCTION STANDARD 9. CCS SIZING VARIES BY
MANUFACTURER.

3. THE

DIRECTLY UP_FROM THE GROUND GRID TO THE GROUND
BLADES OF AIR SWITCHES.
PLACE GROUND RODS AT 20'-0" INTERVALS ON OUTER
FENCE PERIMETER.
5. IF PAD MOUNTED TRANSFORMER IS REASONABLY LOCATED
ADJACENT TO EXISTING SUBSTATION GROUND GRID, BOND
KAWG CONDUCTOR FROM GROUND GRID TO TRANSFORMER

6. IF PAD MOUNTED TRANSFORMER IS NOT NEAR A SUBSTATION
GROUND GRID, TWO GROUND RODS 6'-0'' APART SHALL BE
INSTALLED AND CONNECT TO THE TRANSFORMER

7. GROUNDING PAD MOUNTED TRANSFORMER IN SUBSTATION IS
EQUIVALENT TO INSTRUMENT TRANSFORMER.

4/0
TAN

TYPICAL GR
TYPICAL GR
GROUNDING
CABLE TREN

PIPE-BUS GROUNDING PLAN_ _ _ _ __ _ __ _ _ _ _ _ _ 31
SWITCH OPERATING AND EQUIPMENT PLATFORMS-—

EXPLANATION

COPPER GROUND CABLE (BURIED)
COPPER-CLAD STEEL GROUND CABLE (BURIED)
COPPER GROUND CABLE (EXPOSED)

COPPER GROUND CABLE (IN TRENCH)

FENCE

GROUND ROD

ELECTRICAL GROUNDING CONNECTION

NOTES

GROUNDING SHALL BE INSTALLED IN ACCORDANCE WITH
SUBSTATION WORKING DRAWINGS, THE STANDARD

CCS EQUIVALENT OF 4/0AWG BARE COPPER SHALL RUN

TANK.

REFERENCE DRAWINGS

OUNDING DETAILS-SHEET 1 OF 2__ ____ 31
OUNDING DETAILS-SHEET 2 OF 2__ ____ 31
DETAILS _ _ _ 31
CH GROUNDING _ _ _ —31

ELECTRICAL DESIGN AND DETAILS _ _ _ _ _ __ __ 1075
GROUND CABLE ON TUBULAR STEEL STRUCTURES-

SUPPORT DETAILS _ _ _ _ _ _ _ _ __ _ __ ___ _ 1077
FENCE GROUNDING CONNECTIONS DETAILS_ _ _ _ _ _ 31 1501
GROUNDING PLANS TYPICAL DETAILS _ _ _ _ _ __ _ 31 1510
C |72z REVISED FOR EQUIPMENT PLAN INTEGRATION

A7-KB AND GROUNDING STANDARDS.
B |1-10-11 REVISED GATE DETAILS AND REFERENCE DRAWINGS.
A7-RMJ
Al7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADQ

SUBSTATION STANDARDS

GROUNDING PLANS
EQUIPMENT GROUNDING

ELECTRICAL ENGINEERING MANAGER

o mAY 14,

1999 |

31 | 1500
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GROUNDING PLANS-TYPICAL COMPONENTS_ _ __ _ _ _ 31 1500
3 COILS OF RAZOR WIRE, TYP
POST FENCE
SWITCHYARD
GATE POST FENCE r1<r
: TERMINAL POST ’: E 4-17-26 REVISED NOTES AND ADDED GATE
A7—HMK GROUNDING DETAIL
S D |%2%2 REVISED ITEMS NO. 8 & 12 IN THE REFERENCE
) ’: X A7-RMJ MATERIALS TABLE AND ADDED NOTES 5 & 6.
n C (852718 REDRAWN, REVISED DETAIL D, ADDED DETAIL E.
J A7-RMJ INCLUDED RAZOR WIRE AND REDUCED SECURITY GAPS.
11-1-13 ADDED DETAIL D & ITEM 12. REVISED DETAILS B,
" B |a7-ruu C, NOTES AND REFERENCE MATERIALS. MINOR
n F* X — CORRECTIONS.
= el R — A X;§2509 ADDED 7 CONDUCTOR NO. 5 COPPERWELD CABLE.
Ju] 3 g:{ EY;D oU0 a0 Oc 00c Q0
w A RN W 7 WESTERN AREA POWER ADMINISTRATION
\\\ \ Z \\ Z CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
SUBSTATION STANDARDS
GROND [ ROUND ¢ % ~ |l ) GROUND BARBED WIRE (NUMBER i FENCE GROUNDING
GRID GRID ' ' "GRID OF STRANDS MAY VARY) CONNECTIONS
B - - S S DETAILS
DESIGNED JEFFREY T. HEIN __ _ _  AppROVED ROSS M. CLARK__
DETAIL B DETAIL E DETAIL D ELECTRICAL ENGINEERING MANAGER
PERSONNEL GATE RAZOR WIRE GROUNDING BARBED WIRE TERMINATION ON SUBSTATION Ca.|  MARCH 10, 2004 | 31 [ 1501

18" MAX SPACING OF ATTACHMENT
POINTS, STAGGER TOP & BOTTOM, TYP
3 STRANDS OF BARBED WIRE OR 3 STRANDS

OF BARBED WIRE WITH RAZOR WIRE, TYP

&/

X o X e —

7z X SN X
e

l i

GATE POST

GRAVEL

SURFACING, TYP

P
—

o5 S0so0s SUBGRADE, TYP 005
ocn% o"n%u%% )y 30855559

0

///

w\ &
®

TO

] GROUND GROUND

@\lAq

[
' "GrID GRID '@ /
R

DETAIL A
FENCE GROUNDING

TYPICAL FENCE POST

TYPICAL SWING GATE
FOR VEHICLE ACCESS

3 STRANDS OF BARBED WIRE
OR 3 STRANDS OF BARBED
WIRE WITH RAZOR WIRE, TYP

BARBED WIRES (31 2038)

8'—Q"

MIN

V] v
A 7

,,,7><,,7><,
< XA R KX

=X

=X

N

X X

!

|

[Hsax —= X =X ——

T IO S

e

REFERENCE MATERIALS

DESCRIPTION

1 |COPPER CABLE, BARE, #4/0 AWG
COPPER CABLE TO PIPE CLAMP, BURNDY TYPE GAR
SERVIT CONNECTOR OR BRASS SPLIT BOLT

SWITCHYARD
FENCE

=

l Z{: 172" TOP RAIL

®©

PIPE STRAP, SEE
NOTE 4, TYP

L

STRAP OFFSET FOR

CEDAR WOOD, TYP

- | Z
*lg\ REQUIRED PIPE

] | s

///71 172" BOTTOM RAIL

r///////////,/**Z 1/2" VERTICAL RAILS‘ﬁ\\\\\\\\\\\\\*

l

e e | o |

SECURITY
FENCE OTHER

THAN
SWITCHYARD

i |

[
J4 r—
MIN

o 800 B0 O
el

ZZ
 ROUGH CUT
CEDAR (4" SHOWING)

S\
ROUGH CUT

2 098 002 o
SE58E5ESS

(2]

280 a30na

Z

(s] 0 0o .
Ecugaagcn 4
Ladoatuny 0000

-
]

CEDAR (4" SHOWING)
TO

{ GROUND
GRID

DETAIL C
FENCE ISOLATION PANEL

8'—0"

/|

MIN

4"X6" ROUGH CUT CEDAR POST (NOTE 3)

GALVANIZED HEAVY DUTY TWO HOLE PIPE STRAP WITH

TWO 2 1/2'" GALVANIZED LAG BOLTS (NOTE 3)

COMPRESSION CABLE TO CABLE CONNECTOR OR TEE

7 |CONNECTOR, DMC POWER GC721, GC731, GC 733 OR

EQUAL

8 |COPPER CLAD CABLE, BARE (NOTE 5)

9 |FENCE POST CONNECTOR (NOTE 2)

10 |BRAIDED CABLE TO PIPE CLAMP

1 GUY STRAIN INSULATORS, LAPP #8502-70 OR EQUAL,
a.k.a. "JOHNNY BALLS'"

12 |No. 6 AWG (NOTE 6)

2
3
4 [COPPER BRAIDED CABLE, BURNDY
5
6

NOTES

1. PROVIDE LOCAL GROUND CONNECTION TO FENCE POST AND
BOTTOM OF FENCE FABRIC.

2. DMC POWER'S FENCE POST CONNECTOR GC761 AND A

PARALLEL SWAGED CONNECTOR SUCH AS GC721 OR EQUAL

MAY BE USED IN COMBINATION FOR REFERENCE MATERIAL

ITEM 9.

CEDAR POSTS SHALL BE THOROUGHLY PRETREATED WITH

MILDEW RESISTANT CEDAR STAIN. ANY HOLES MADE

SHALL BE FILLED WITH CLEAR CAULK.

PIPE STRAPS TO SUPPORT THE WOOD POST SHALL BE

INSTALLED APPROXIMATELY EVERY 1'-3'"" APART ON BOTH

SIDES WITH REQUIRED OFFSET. PRE-DRILL HOLES IN

WOOD AND INSTALL GALVANIZED LAGGED BOLTS WITH A

MINIMUM 2-INCH PENETRATION. THERE SHALL BE NO

ELECTRICAL CONTINUITY BETWEEN ISOLATION PANEL AND

ADJOINING FENCE. ISOLATION PANEL SHALL BE

INSTALLED ON THE OUTSIDE OF SWITCHYARD FENCE,

REPLACING A SECTION OF THE EXTERNAL SECURITY

FENCE. INTERSECTING MIDSPAN WITH SWITCHYARD FENCE

REQUIRES AN ADDITIONAL SWITCHYARD FENCE POST.

5. GROUND CABLES ABOVE GRADE SHALL BE COPPER-CLAD
STEEL (CCS) AND SIZED IN ACCORDANCE WITH
CONSTRUCTION STANDARD 9. CCS SIZING VARIES BY
MANUFACTURER; FOR EXAMPLE, THE CCS EQUIVALENT OF
4/0 AWG BARE COPPER IS 19-NO. 8 FOR AFL AND 19-NO.
9 FOR COPPERWELD.

3.

REFERENCE DRAWING
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SECURE AREA
- S o 211 —on o - N
CENTER TO CENTER
| sLIoE cATE | 1l SLIDE GATE |
D e o 8¢ g
T~ | = e R |
= X525 502 5% \ Ny A —
}U >£)/\ RN
GATE POST GATE POST GATE POST GATE POST —_—
€ OF GATE OPENING LINE POST
PLAN VIEW OF GATE OPENING
5 FENCING, SEE FENCE STANDARD N 5 FENCING, SEE FENGE STANDARD N
‘F T‘ GATE ROLLERS & ‘F T‘
ADJUSTABLE POST
\ EXTENSION GATE \
VY VU = S e STOP (2) PER GATE POST )
B | e N R e
S S HE S T T TP 2 O | A s Y M T v M W s |
=
: LINE POST GATE POST GATE POST LINE POST
r e L o N N
< ""E
b
55
| — = ‘ —3
3 Gw 8
o :
s :
s FINISHED 5 F:
S =S \ERADE < S - S < | :
2N I g A 1 ' R SR 1
N2 NP NP A1 S
I || || %] |1 Il
¥ Il N % N ¥ 1
Q .
I N N . le N I
i N 148 | || o N i )
N " = N .
ERS | | ©|g ' % 1
. N I N I S y
% I I o | I AN
L L U
Y, Y. Y, Y. - . Y,
SEE FENCE POST  SOMHR SR . NN
STANDARD FOR LINE
POST FOOTING ELEVATION VIEW OF GATE OPENING (WITHOUT GATES)
DEPTH & DIAMETER (LOOKING TOWARD SECURE AREA)
(TO GROUND GRID)
MOVING CABLE o o
END (TO GATE FRAME)\ /%Q
I DR
7 I L FIxep
6" OF ADDITIONAL BARBED WIRE N
FABRIC ON MOVING TOW TROLLEY MOVING TOW TROLLEYS Wit TRoLLey
COUNTERBALANCE SIDE BARB ARM i i
N I
A T e P e e e~
o e —o—————— o ——————@o—————1 Ny M NOTE 2

POST EXTENSION
(GATE STOP)

SLIDE GATE GROUNDING DETAILS (NoTE 1)

NOTE

GATE GROUNDING SYSTEM SHALL BE BURNDY SLIDING
GATE GROUNDING SYSTEM CATALOG #BCR02302 OR EQUAL.
FESTOON GROUNDING CABLE SHALL BE FINE STRANDED
4/0 AWG EDPM INSULATED WELDING CABLE WITH OUTSIDE
DIAMETER RANGE OF 0.60"-0.94', OMNI CABLE CAT#
B24/001 OR EQUAL.

\
PLAN VIEW EACH END OF GATES i
OFFSET DIAGONALS POST EXTENSION BARB ARM >
(GATE STOP)
2", TYp R ENDOF GATES BARBED WIRE POST CAP | | _—POST CAP
TOP RAIL —_— f— fr— & é BARB ARM VERITCAL PROVIDE ADJUSTABLE
! ROLLER COVER AT
[>— TENSION WIRE GATE POST ~ g TOP ROLLERS
o I l 5 BARB ARM HORIZONTAL i ‘
- < ::§\7 | Ul
- = L - | = (&) | n_n
? %é Qé §§ TIE WIRES g z GALVANIZED "U" BOLTS ~ T | SR
- ] - H
4 5 E\ o e A s
- = S L ERN. AREA. POWER ADMINISTRATION
% P 3% A~ CHAIN LINK FABRIC TENSION BAND 1 WESTEH%/,;ID(J@/&RRET@RSP— LAKEWOOD, COLORADO
B BOTTOM RAIL PIG TIES TESNSION WIRE ! § SUBSTATION STANDARDS
112" || 2 SPACES @ 3'-10"=7'-8" 3 SPACES @ 3'-8"=11'—0" 1 1/2" END VIEW SLIDE GATE ROLLER SLIDING GATE
6" OF ADDITIONAL FABRIC FABRIC ON GATE OPENING OF SLIDE GATE GENERAL REQUIREMENTS AND GROUNDING
ON COUNTERBALANCE (OPPOSITE FACE FROM SECURE SITE) Q
(ON GATE OPENING SIDE)
10 4 8
ELEVATION VIEW OF SIDE GATE Lutal L1 | DESINED BLEMAEMN — — — — — ARPROVED ESRTAL ENGTNEEATNG VAAGER
(LOOKING TOWARD SECURE AREA) SCALE OF FEET .
3/8"=1'-0 a.| SEPTEMBER 8, 2026 31 | 1507
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(///ri GRATING
SWITCH CONTROL

ROD OR PIPE I

6"
.

PLAN
SINGLE PLATFROM INSTALLATION

ATTACH BRACKET TO
COLUMN OF SUPPORT /'J
IN THE FIELD (TYP) —]

|
Il _~& CONTROL ROD
4" OR PIPE

COLUMN OF STEEL
SWITCH SUPPORT\

| DETAILS A OR E

DRILL AND

’//fo GRATING

€ BONDING CONNECTION

’///,,Q GRATING

DETAIL D
‘ SWITCH CONTROL n
ROD OR PIPE (31 15100 —— |
Fa) — (
DETAILL] NOTE X & DETAIL D (31 1510)

D (31 15100~

L} g L}

ATTACH BRACKET TO ]
IN THE FIELD (TYP) —]

PLAN
DOUBLE PLATFORM INSTALLATION

T'T TV.-¢ conTroL Rod
¥ OrR PIPE

SUPPORT MECHANISIM

COLUMN OF SUPPORT /J (__T/OPTIONAL AUX. CONTACTS AND

COLUMN OF STEEL
SWITCH SUPPORT

J il 7
CONTROL /
HANDLE / R
yd L}
" /TIE PLATFORM TO SWITCH MECHANISM Z?
DETAIL B (31 1510) — WITH COPPER CLAD STEEL. -
I / NOTE X (31 1510) "
a 6' BONDING CONNECTION
= (DETAIL D)
s Y
T A—
FINISH GRADE o &J |le—— ADJUSTABLE—— | FINISH GRADE
: v . / _
’ T55 55 500 5]
- B2 SRR
N \4
I
v . 7|
) NOTE X (31 1510)
VA /

ELEVATION A-A

(FOR SWITCH WITH HANDLE)

# TO GROUND GRID

TAP INTO STEEL — |

DETAIL D
(31 15100 —__ |

VARIES

CONNECT DIRECTLY ABOVE OR BELOW

TERMINAL

DETAIL A
(FOR EXISTING INSTALLATIONS)

TERMINAL
/ / GRATING

DETAIL D (31 19

é COUPLING FOR ICE BREAKING HANDLE |

CONTROL MECHANISM EITHER \
ELECTRICAL OR MECHANICAL

-

= M DETAIL D (31 1510)

1/2"'¢ BOLT
la— HANDCRANK
=P =

/TIE PLATFORM TO SWITCH MECHANISM
WITH COPPER CLAD STEEL.
NOTE X (31 1510)

3_gn

BONDING CONNECTION
(DETAIL D)

3'-3 3/4" + 3"

={p

W AowusTABLE— ]

BN
l=to
B
00
e
0T
poo

(s}
(]
0

QX ‘
’ NOTE X (31 1510)
! /

- TO GROUND GRID

04

ELEVATION A-A

(FOR SWITCH WITH HANDCRANK)

N

m

DETAIL D
GROUNDING CONNECTION

NOTE 1

4 L
7 CONDUCTOR NO. 4
COPPER-CLAD STEEL

CABLE, BARE
DETAIL E
(FOR NEW INSTALLATIONS)

NOTES

1. A COPPER BRAID SHALL BE FURNISHED FOR BONDING
EACH SWITCH OPERATING SHAFT, HANDLE, AND
MECHANISM TO THE SWITCH SUPPORT STRUCTURE TO THE
gVOlITCH—OPERATINC PLATFORM, ACCORDING TO IEEE STD

2. COPPER CLAD STEEL TO BOND THE TWO PLATFORMS
TOGETHER

3. ACTUAL LOCATION OF GROUNDING CONDUCTOR MAY VARY.

REFERENCE DRAWINGS

GROUNDING PLANS EQUIPMENT GROUNDING — — — — __ 31 1500
GROUNDING PLANS TYPICAL DETAILS _ __ _ _ __ _ 31 1510
EQUIPMENT CABINET PLATFORMS —

STEEL DESIGN AND DETAILS __ _ _ _ _ ___ _ _ 31 2044

SWITCH OPERATING PLATFORMS -

STEEL DESIGN AND DETAILS __ _ _ _ _ _ ___ _ 31 2045

EQUIPMENT CABINET PLATFORMS -

STEEL DESIGN AND DETAILS _ __ _ _ _ _ _ __ _ 31 2048
TRANSFORMER PLATFORMS —
STEEL DESIGN AND DETAILS _ _ _ _ _ _ _ _ ___ 31 2050

L |359-28 REVISED DRAWINGS AND DETAILS TO INCLUDE BRAID
A7-KB INFO, A-A GROUNDING, AND PLATFORM GROUNDING.

K [8;27-16 NO GROUNDING CABLE CONNECTION CLARIFICATION.
A7-RMJ REVISED COPPER-CLAD STEEL SIZE.

J|&n-1s REVISED PLATFORMS, SWITCH OPERATING HANDLE
A7-RMJ HEIGHTS, AND REF DWGS. REMOVED DETAIL D.
11-9-11 REVISED REFERENCE DRAWINGS.

I |7 2Rw

H [7530-09 ADDED COPPERWELD CABLE TO DRAWING
A7-RC

SUPERSEDES DWG NO. 40-D—-4874
NITED STATES DEPARTMENT OF ENER

U oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATIONS STANDARDS

SWITCH OPERATING AND

EQUIPMENT PLATFORMS
ELECTRICAL DESIGN AND DETAILS

FOR DIRECTOR, DIVISION OF
SUBSTATION DESIGN

[ 1075

Al MAY 18, 1979 | 31
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TYPICAL DETAIL OF GROUNDING
METAL CONDUITS

METALLIC CONDUIT

EQUAL TO
BURNDY TYPE
GAR OR GD

WELDED CONNECTOR EQUAL
TO BURNDY CC6 (BURNDY KS)
CADWELD TYPE YL OR YR

OR COMPRESSION SWAGED
CONNECTOR DMC POWER

OR EQUAL (NOTE 12)

METAL CONDUIT GROUNDING TABLE

MINIMUM SIZE NUMBER | CLAMP SIMILAR

CONDUIT SIZE OF GROUND CABLE | OF TAPS | TO BURNDY TYPE

3/4 IN. TO 1 1/2 IN. NO. 4 AWG 1 GAR

2 IN. TO 3 IN. NO. 1 AWG 1 GAR

ABOVE 3 IN. NO. 1 AWG 2 GD
FIGURE 1

TYPICAL DETAIL OF BONDING CONDUITS
AROUND JUNCTION BOXES

44
A
r—- R | L ﬁ

.

GROUND CABLE

METALLIC CONDUIT

GROUND CABLE

SECTION A-A

NOTE
CLAMPS SHALL BE EQUAL TO BURNDY TYPE GAR OR GD FOR BARE COPPER
CABLE IN ACCORDANCE WITH THE TABLE IN FIGURE 1 OR A BONDING
JUMPER EQUAL TO OZ TYPE BJ(WITH BRONZE FITTINGS)MAY BE USED.

FIGURE 3

TYPICAL DETAIL OF CROSSING EXPANSION
AND CONTRACTION JOINTS
WITH GROUNDING CABLE

/*BARE CABLE

IS

//* JOINT FILLER
A

1-2 APPROX -

>

2 1/2 IN
DIA APPROX

5]

a

PROVIDE SLACK IN CABLE TO PERMIT

1/2 IN. ADDITIONAL OPENING AT JOINT

RECESS TO BE FORMED IN CONCRETE BY WRAPPING CABLE
LOOSELY WITH ASPHALT SATURATED COTTON FABRIC AND
GIVEN A HEAVY COATING OF ASPHALTUM.

XTHIS DIMENSION IS APPROXIMATE FOR NO. 4/0 CABLE ONLY.
FOR LARGER CABLES, INCREASE DIAMETER OF WRAPPING

ACCORDINGLY.

NOTE

THE CROSSING OF EXPANSION JOINTS WITH EMBEDDED GROUND
CABLE SHOULD BE AVOIDED WHENEVER POSSIBLE. THE EMBEDDED
GROUNDING SYSTEM FOR EACH UNIT OR BLOCK SHOULD BE

SELF CONTAINED.

FIGURE 5

1058d_fio.dwg Last Saved By:

TYPICAL DETAIL OF BONDING CONDUITS
AT EXPANSION JOINTS

JOINT FILLER

SLIP COUPLING

a “ e,

< 4

% . -,

a
IS
NS

FOR TYPICAL EXPANSION JOINT CROSSING
SEE FIG 5 DWG E40-D-4334

NOTE

CLAMPS SHALL BE EQUAL TO BURNDY TYPE GAR OR GD FOR BARE COPPER
CABLE IN ACCORDANCE WITH THE TABLE IN FIGURE 1 OR A BONDING
JUMPER EQUAL TO OZ TYPE BJ(WITH BRONZE FITTINGS)MAY BE USED.

FIGURE 2

TYPICAL DETAIL FOR EMBEDDED
GROUND CONNECTOR WITH EQUIPMENT
GROUND CABLE

BOLTS SHALL BE INSERTED IN BOLT HOLES
BEFORE CONNECTOR IS EMBEDDED. THESE
BOLTS SHALL BE LEFT IN PLACE UNTIL

EQUIPMENT GROUND CABLE IS INSTALLED

TO EQUIPMENT
BEING GROUNDED

FLOOR OR WALL

SURFACE‘W\\

s

<

+GROUND_CONNECTOR

. . EQUAL TO BURNDY

. * TYPE TGF OR CADWELD
. “TYPE S

)

WELDED CONNECTOR
“ EQUAL TO BURNDY
,- TYPE CC1 OR CADWELD
TYPE SS (NOTE 12)

BURNDY TYPE
CC2 OR CADWELD
TYPE TA (NOTE 12)

BURNDY TYPE CC3
OR CADWELD TYPE
TV (NOTE 12)

SIDE VIEWS
FIGURE 4
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©
.

NOTES

GROUND CABLES FOR CONNECTION TO EQUIPMENT SHALL BE OF SUFFICIENT
LENGTH TO BOLT TO EQUIPMENT WHEN ULTIMATELY INSTALLED.
TERMINATIONS AS SHOWN IN FIGURE 4 DWG SHALL BE USED IN LIEU

OF STUBOUTS. APPROXIMATE LOCATIONS ONLY ARE SHOWN ON DRAWINGS.
EXACT LOCATIONS TO BE DETERMINED IN FIELD.

REFER TO CONDUIT DRAWINGS OR GENERAL ARRANGEMENT DRAWINGS
WHENEVER AVAILABLE, FOR MORE EXACT LOCATION OF EQUIPMENT.

METAL CONDUITS OR CABLE SHIELDS SHALL BE GROUNDED; PREFERABLY AT
SOURCE END. IF A BREAK OCCURS IN A RUN OF METAL CONDUIT, THE
CONDUIT SHALL BE BONDED ACROSS THE BREAK. IN CASE THE ABOVE IS
NOT FEASIBLE, THEN EACH SECTION SHALL BE GROUNDED SEPARATELY.
EACH CONTRACTOR SHALL GROUND EACH METAL CONDUIT RUN OR PORTION
THEREOF THAT HE INSTALLS. JUNCTION OR PULL BOXES NOT CONTAINING
PROTECTIVE EQUIPMENT IN WHICH THE CONDUITS ARE INSTALLED WITH

A LOCKNUT AND BONDNUT SHALL NOT BE CONSIDERED A BREAK WHEN THE
VOLTAGE IS BELOW 240 VOLTS TO GROUND, BUT SHALL BE SO
CONSIDERED FOR HIGHER VOLTAGES. ALL JUNCTION OR PULL BOXES IN
RUNS OF NON-METALLIC CONDUIT SHALL BE INDIVIDUALLY GROUNDED.
ALL BOXES CONTAINING OVERLOAD PROTECTIVE DEVICES SHALL BE
INDIVIDUALLY GROUNDED.

. GROUND CABLE SHALL BE NO. 4 AWG OR LARGER.
. ALL PAINT, ENAMEL, AND SCALE SHALL BE REMOVED FROM POINT OF

CONTACT ON METAL SURFACES BEFORE APPLYING GROUND CONNECTIONS.

. ALL BOLTS, MACHINE SCREWS, NUTS AND WASHERS USED IN MAKING

GROUNDING CONNECTIONS SHALL BE COPPER ALLOY, SIMILAR TO EVERDUR,
OR STAINLESS STEEL.

. WHERE 1/C SHIELDED CABLES CARRY AC THE SHIELD SHALL BE

GROUNDED AT ONE END ONLY. IF BRASS CONDUIT IS USED IT SHALL
BE GROUNDED AT ONE POINT ONLY, AT THE SAME END WHERE THE CABLE
SHIELD IS GROUNDED.

. FIGURES 1 AND 3 ON THIS DRAWING AND FIGURE 2 ON DWG 31 1059

WHICH APPLY SPECIFICALLY TO RIGID STEEL AND COPPER ALLOY CONDUIT
SHALL ALSO APPLY TO ALUMINUM CONDUIT EXCEPT AS NOTED BELOW:

(a) ALL BOLTS, MACHINE SCREWS, NUTS, AND WASHERS FOR MAKING
GROUND CONNECTIONS TO ALUMINUM CONDUIT SHALL BE ALUMINUM.
U-BOLTS AND GROUND BODIES OF THE TYPE SHOWN IN FIGURE 1 ON THIS
DRAWING SHALL PREFERABLY BE OF ALUMINUM ALLOY BUT MAY BE OF
TIN-PLATED COPPER ALLOY OR GALVANIZED STEEL.

(b) ALL ALUMINUM CONTACT SURFACES, (EXCEPT TIN-PLATED SURFACES)
SHALL BE COATED WITH A CONTACT AID AND SEALING COMPOUND, AND
THEN ABRADED OR SCRATCHED THROUGH THE COMPOUND WITH A WIRE
BRUSH OR ABRASIVE CLOTH TO BREAK THROUGH THE ALUMINUM OXIDE.
PLATED SURFACES SHOULD NEVER BE SCRATCHED OR ABRADED AS THIS
MAY REMOVE PLATING. ADDITIONAL CONTACT AID AND SEALING COMPOUND
SHALL THEN BE ADDED, IF REQUIRED, BEFORE COMPLETING THE
CONNECTION.

(§) BRACES, BRACKETS, U-BOLTS, THREADED FITTINGS, ETC, WHICH
ARE MADE OF ALUMINUM OR ALUMINUM ALLOY DO NOT REQUIRE A
COATING OF RED LEAD BEFORE MOUNTING OR INSTALLING.

THERMOWELD, CADWELD, OR AN APPROVED EQUIVALENT PROCESS SHALL

BE USED IN MAKING CONNECTIONS BETWEEN CABLES WHERE EMBEDDED IN
CONCRETE .

WHERE THERMOWELD, CADWELD, OR AN APPROVED EQUIVALENT PROCESS IS
USED, IT SHALL BE PERFORMED WITH HEAVY DUTY WELDING EQUIPMENT
IN ACCORDANCE WITH MANUFACTURERS INSTRUCTIONS AND THE MATERIAL
SHALL BE NEW FRESH STOCK.

FOR GROUND SYMBOLS SEE DWG 31 1059.

. SWAGED COMPRESSION CONNECTORS, DMC POWER OR EQUAL, CAN BE USED

IN LIEU OF EXOTHERMIC CONNECTORS.

REFERENCE DRAWINGS

TYPICAL GROUNDING DETAILS-SHEET 2 OF 2 _ _ _ __ 31 1059
GROUNDING PLANS-TYPICAL COMPONENTS — _ _ _ _ _ _ 31 1500

DRAWING IS NO LONGER USED AT WAPA
FOR NEW CONSTRUCTION.

FOR INFORMATION ONLY

N

DRAWING IS NOT LONGER USED AT WAPA FOR
NEW CONSTRUCTION.

& 8-7-26
\A77KB

ADDED NOTE 12 AND REVISED REFERENCE DRAWINGS.

cI%

B 5-14-99 REDRAWN AND MINOR REVISIONS.
A3-0P

FOﬁhEQPY DWG NO. 40-D-4334

UNITED SYAIES DEPARTMENT OF ENERGY
WESTERN AkEX\§8WER ADMINISTRATION
COLORADO

CORPORATE _SERVICENQFFICE — GOLDE

=

MANAGER

o] mav 18, 1979 | 31
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TYPICAL GROUND MAT DETAILS

COMPRESSION OR SWAGE

SWAGE OR AFL SWAGE
SYSTEM, OR EQUAL.

GROUND ROD

TYPE FITTING. DMC POWER

COMPRESSION OR SWAGE
TYPE FITTING. DMC POWER
SWAGE OR AFL SWAGE
SYSTEM, OR EQUAL.

PARALLEL COMPRESSION OR SWAGE
TYPE FITTING. DMC POWER SWAGE
OR AFL SWAGE SYSTEM, OR EQUAL

TEE COMPRESSION OR SWAGE
DMC POWER SWAGE
OR AFL SWAGE SYSTEM, OR EQUAL

TYPE FITTING.

CROSSING COMPRESSION OR SWAGE
TYPE FITTING. DMC POWER SWAGE
OR AFL SWAGE SYSTEM, OR EQUAL

FIGURE 1

TYPICAL GROUNDING DETAILS
FOR RAILING POST BASES
AND HANDRAIL SUPPORTS

RAILING POST

COMPRESSION OR SWAGE
1-HOLE GROUNDING TERMINAL

GROUND
CABLE

GROUND CONNECTORS

AS SHOWN ON "DETAIL B"
DWG 31 1510,

SHALL BE USED

PLAN VIEW
CONNECTION TO RAILING POST BASE

(DETAILS FOR GROUNDING HANDRAIL SUPPORTS ARE SIMILAR)

FIGURE 2

1059d.dwg Last Saved By: Court,

TYPICAL GROUNDING DETAILS FOR RAILS

TYPICAL GROUNDING DETAILS
FOR FLOOR FRAMES

TYPICAL GROUNDING DETAILS
FOR OIL TANK

REFERENCE DRAWINGS
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— - == GROUNDING PLANS—-EQUIPMENT GROUNDING _ — _ _ _ _ 31 1500
BURNDY COPPER CABLE = ~ _-
T0 BAR. TYPE GBM ‘( T GROUNDING PLANS-TYPICAL DETAILS _ _ _ _ __ _ _ 31 1510
OR EQUAL ‘ ‘
| I SECTION B-B
} } TERMINAL LUG, EQUAL TO
BOLTED GROUND CONNECTOR \ \ BURNDY TYPE QA-B
FOR CABLE TO BAR, P \ \
BURNDY TYPE GB, OR EQUAL } }
\ \
| | / —
| | B r —*B
\ \
AF 1A T
~ f__ L J ‘
EXPOSED INSTALLATION N =
CONNECTION TO RAIL
™~ SEE DETAIL "A" D 4-17-26 REVISED GROUND MAT DETAILS. CHANGED WELDED
C3 . C3 A7-BL FITTINGS TO COMPRESSION OR SWAGE WHERE APPLICABLE
/ 4 ~ C ;;—SQLW ADDED NOTE 2 AND REVISED REFERENCE DRAWINGS.
@ ELEVATION GROUND CONNECTORS AS B oo REDRAMN.
BURNDY COPPER CABLE SHOWN IN FIGURE 4, A3-0P
TO BAR, TYPE GBM34 DWG 31 1058,
A SHALL BE USED FORMERLY DWG NO. 40-D—4335
OR EQUAL DETAIL A
/° °\ UNITED STATES DEPARTMENT OF ENERGY
, \ WESTERN AREA POWER ADMINISTRATION
\/\/ / \ CORPORATE SERVICES OFFICE — GOLDE COLORADQO
Il ]
{ 7 ' v ‘ SUBSTATION STANDARDS
\ /
= S </J/\~ SEE DETAIL "A TYPICAL GROUNDING
EMBEDDED INSTALLATION
CONNECTION TO RAIL DETAILS
SECTION A-A
DESIGNED BUREC__ APPROVED ROSS M. CLARK __ __ __
FIGURE 3 FIGURE 4 FIGURE 5 O
o] mav 18, 1979 | 31 [ 1059
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TERMINATE WITH COMPRESSION OR SWAGE
TERMINAL (2-HOLE NEMA PAD). OR,
CONTINUE ON WITH CABLE CLAMPS AT APPROX
5'—0" SPANS AS SHOWN ON DRAWING 31 1077.

BARE COPPER-CLAD STEEL
EQUIVALENT TO BARE COPPER
GROUND CABLE (NOTE 4)

COMPRESSION OR SWAGE TEE FITTING,
CABLE TO CABLE, OR CABLE TO GROUND ROD

BARE COPPER

GROUND CABLE DETAIL A

TYPICAL GROUNDING TO FLAT SURFACE

BOLT, NOTE 3.
LENGTH AS REQUIRED.

BARE COPPER-CLAD STEEL,
EQUIVALENT TO BARE COPPER
GROUND CABLE (NOTE 4)

TERMINATE WITH COMPRESSION OR
SWAGE TERMINAL (2-HOLE NEMA PAD)

\¥*BARE COPPER
GROUND CABLE

COMPRESSION OR SWAGE TEE FITTING,
CABLE TO CABLE, OR CABLE TO GROUND ROD

DETAIL B

i

SECTION A-A

BARE COPPER-CLAD STEEL,
EQUIVALENT TO BARE COPPER
GROUND CABLE (NOTE 4)

l

COMPRESSION OR SWAGE
TERMINAL (2-HOLE NEMA PAD)

BARE COPPER-CLAD STEEL
EQUIVALENT TO BARE COPPER
GROUND CABLE (NOTE 4)

DRILL AND TAP BOLT, NOTE 3.
LENGTH AS REQUIRED.

COMPRESSION OR SWAGE TEE FITTING,

CABLE TO CABLE, OR CABLE TO GROUND ROD DETAIL D

TYPICAL GROUNDING
TO TUBULAR STRUCTURE

\\*BARE COPPER

GROUND CABLE

CABLE TO TUBE,
SIMILAR TO BURNDY TYPE GAR

COMPRESSION OR SWAGE TEE FITTING,
CABLE TO CABLE

DRAIN PIPE
(CMP )~

FLARED
END SECTION

}—=TO GROUND MAT

BARE COPPER-CLAD STEEL
EQUIVALENT TO BARE COPPER
GROUND CABLE (NOTE 4)

TERMINATE WITH COMPRESSION OR SWAGE
TERMINAL (NEMA 2-HOLE). OR, CABLE TO FLAT

BAR CONNECTOR (SIMILAR TO BURNDY, TYPE GB).

DETAIL E (31-1063)

CABLE TO FLAT BAR CONNECTOR

(SIMILAR TO BURNDY, TYPE GB)

>

4

S

o> I I | ’

BARE COPPER

~
///f*COMPRESSION OR SWAGE
CABLE TO CABLE CONNECTION

GROUND CABLE

AS NECESSARY

y
S

2

!

COMPRESSION OR SWAGE TEE FITTING,

A

DETAIL C
TYPICAL CABLE TUNNEL

-\\\\\\\\\\\\\\\\\\7CABLE TO CABLE, OR CABLE TO GROUND ROD
CONTINUES TO

GROUND MAT

WITH RACKING CONNECTION

TYPICAL GROUNDING TO CMP PIPE

1. STAINLESS STEEL.

NOTES

1. ALL GROUND CABLES TO BE STUBBED OUT APPROXIMATELY
WHERE INDICATED AND OF SUFFICIENT LENGTH TO BOLT
TO EQUIPMENT WHEN INSTALLED.

2. ALL PAINT, ENAMEL, AND SCALE SHALL BE REMOVED
FROM POINT OF CONTACT ON METAL SURFACES BEFORE
APPLYING GROUND CONNECTIONS.

3. ALL BOLTS, MACHINE SCREWS, NUTS AND WASHERS USED
IN MAKING GROUNDING CONNECTIONS SHALL BE

SEE CONSTRUCTION STANDARD 9
FOR DETAILS.

4. GROUND CABLES ABOVE GRADE SHALL BE COPPER-CLAD
STEEL (CCS) AND SIZED IN ACCORDANCE WITH
CONSTRUCTION STANDARD 9. CCS SIZING VARIES BY
MANUFACTURER; FOR EXAMPLE, THE CCS EQUIVALENT OF
4/0 AWG BARE COPPER IS 19-NO. 8 FOR AFL AND 19-NO.
9 FOR COPPERWELD.

REFERENCE DRAWING

PIPE-BUS GROUNDING PLAN _ _ _ _ __ _ _ _ _ _ ___ _ 31 1063
GROUNDING PLANS—EQUIPMENT GROUNDING _ _ _ _ _ _ 31 1500
GROUNDING PLANS-TYPICAL DETAILS — — 31 1510
I [417-26 CHANGED WELDED CONNECTIONS TO SWAGE OR COMPRESSION.
A7-BL
H |9:27-16 REVISED COPPER-CLAD STEEL SIZE.
A7-RMJ
G |11-9-11 DELETED DETAIL I. REVISED REFERENCE MATERIAL.
A7-RMJ MINOR CORRECTIONS.
F [7-28-00 ADDED COPPERWELD BARE CABLE TO DRAWING
AT-RC
E |7515-03 REVISED ITEM 4 MATERIALS AND TITLE BLOCK.
A7-RC
5-14-99 REDRAWN .
D A3-0P

SUPERSEDES DWG NO. 40-D-4753
UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
GROUNDING DETAILS

ELECTRICAL ENGINEERING MANAGER

| may 1s,

1979 | 31 [ 1060
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’///NON—METALLIC TRENCH COVER

A
METAL TRENCH COVER,
NO.6 COPPER LUG 4'| / SEE NOTE 1
(1|
BOLTED PARALLEL -
GROUND CONNECTOR | 9
(SEE DETAIL "E" |-
2/0 AWG
DWG 1510) N NO.6 COPPER COPPER (NOTE 6) -
. . (NOTES 1 & 6) b g
:2§<2: b | 900 500 600 50 | "
. . QQoeQ0QaQ
<
2/0 AWG N I
A 4/0 AWG 4/0 AWG /
COPPER b, |1 coreer COPPER s
Q
| £9g88l '
. | o%%n%%n%%: .q
N N X
TO GROUND MAT A

TO GROUND MAT

TRENCH WITH METAL COVER

METAL TRENCH COVER,
/ SEE NOTE 1

1/4" x 1" BOLT
NO.6 COPPER LUG \Ein

2/0 AWG
COPPER (NOTE 6)

BOLTED PARALLEL
GROUND CONNECTOR
(SEE DETAIL "E"
DWG 1510)

NO.6 COPPER
(NOTES 1 & 6)

\\*2/0 AWG
COPPER
~

n°‘§
OS0!
0
ag%ﬁg%og%

TO GROUND MAT

S\ S\\

SECTION A-A

> I
< |

N

Yr
<
: @\ 2/0 AWG
: COPPER
<!
|
|

> |k\
4/0 AWG

COPPER

Y. © <
2/0 AWCAJ///)&é
COPPER 5
<
4/0 AWG /J: R
COPPER |

BOLTED PARALLEL
GROUND CONNECTOR
(SEE DETAIL "E"
DWG 1510)

|
1
N /WJ
TO GROUND MAT B

S\

TO GROUND MAT
TRENCH WITH NON-METALLIC COVER

BOLTED 2/0 AWG
GROUND CONNECTOR

BOLTED 2/0 AWG
GROUND CONNECTOR

\—TO GROUND MAT

SECTION B-B

(SEE DETAIL "D" (SEE DETAIL "D"
DWG 1510) DWG 1510)
A Y 4 a
I Wﬁm_y JI_IV
~ \\kfz/o AWG COPPER <
(NOTE 6)
' LR RS
4/0 AWG
COPPER ~
Q
28539
050 oooggo o%%n%% o%%
N N\

NOTES

1. INSTALLATION OF THE NO. 6 COPPER GROUND CABLE IS
SE$UIRED ONLY WHEN TRENCH COVERS ARE MADE OF

AL .

2. THE NO. 6 AWG COPPER GROUND CABLES SHALL BE
INSTALLED WITH ENOUGH SLACK TO ALLOW THE TRENCH
COVERS TO BE REMOVED AND LIE FLAT WITHOUT
INTERFERING WITH THE STEEL OR CONCRETE
FOUNDATIONS WHERE POSSIBLE.

3. WHEN TWO OR MORE CABLE TRENCHES ARE LOCATED
ADJACENT TO EACH OTHER, EACH TRENCH SHALL BE
GROUNDED IN ACCORDANCE WITH THIS DRAWING.

4. CABLE CLIP SUPPORT LOCATED AT APPROXIMATELY 5 FOOT
INTERVALS.

5. EACH CABLE TRENCH GROUND CONDUCTOR SHALL BE
CONNECTED TO THE GROUND MAT WITH A 4/0 AWG BARE
COPPER CABLE AT EVERY LOCATION THAT THE TRENCH
CROSSES A BURIED GROUND CONDUCTOR.

6. GROUND CABLE INSIDE TRENCH SHALL BE COPPER-CLAD
STEEL (CCS) AND SIZED IN ACCORDANCE WITH
CONSTRUCTION STANDARD 9. CABLE SIZES SHOWN ARE
FOR BARE COPPER AND SHALL BE USED TO SIZE THE
CCS EQUIVALENT. CCS SIZING VARIES BY
MANUFACTURER; FOR EXAMPLE, THE CCS EQUIVALENT
OF 4/0 AWG BARE COPPER IS 19-NO. 8 FOR AFL AND
19-NO. 9 FOR COPPERWELD.

REFERENCE DRAWING

GROUNDING PLANS—EQUIPMENT GROUNDING_ — — _ _ _ 31 1500
GROUNDING PLANS-TYPICAL DETAILS — — 31 1510
G312 REVISED MATERIAL CALLOUTS AND NOTES.
A7-TC
F |9527-16 REVISED COPPER-CLAD STEEL SIZE.
A7-RMJ
E |11z8=1 ADDED NOTE 8 AND REFERENCE DRAWING.
A7-RMJ
D |7528-09 ADDED COPPERWELD CABLE TO DRAWING.
A7-RC
C|7515703 REVISED TITLE BLOCK ONLY.
A7-RC
B [514500 REDRAWN AND MINOR REVISIONS
A3-0P

SUPERSEDES DWG NO. 40-D-6182
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40 FT (TYP) CLAD STEEL CABLE

TYP)

ola 20 FT (TYP)
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< DETAIL J (31 1060)
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| I I
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$

TAKEOFF
STRUCTURE

__rE___I_____rP__I__ ——

SINGLE
INS¥SHSEE$ GROUP MOUNTED I
XFMRS INSTRUMENT XFMRS I NOTE 7
NOTE 7 [::::]
CTING

O S

|
|
L———ﬂ Op—————= I

GROUND ALL GATE POSTS

DISCONNE DISCONNECTENG
| x SWITCH WITH SWITCH W§TH
| GROUND BLADES GROUND BLADES
CONNECTION TO OTHER GROUND MAT - “x
(TRANSFORMER AREA, POWER PLANT, @,
TAILRACE, ETC, AS APPLICABLE) f-i_l_ﬁ________h_______ I ———
4! ] CABLE TRENCH (31 106w [ __ __ __ __ _ __ _§ __ __ __ _ __ S
1
- 'T~| — — — — — — — — —
/
E . POWER CIRCUIT POWER CIRCYIT
30FT & — |
SR BREAKER BREAKER
(BEYOND GATE SWING) | |
N
GATE AREA ———-a O+—————4 Io
(31 1500) | DISCONNECTING | DISCONNECTIING
| SWITCH SWITCH

TX

SUBSTATION AREA =
FENCE (31 1501)

I

I

N

GROUND RODS EQUAL I
TO COPPER-CLAD STEEL N\
44\\\\‘?t

N

N

CONNECTION TO OTHER GROUND MAT / /l—
(TRANSFORMER AREA, POWER PLANT,AJ///,//::i

TAILRACE, ETC, AS APPLICABLE)

o o o

SINGLE
MOUNTED | |
INSTRUME
XFMRS NOTE 7 |
o — -t

TWO COLUMN | DETAIL B

BUS SUPPORT
STRUCTURE (TYP)

O

(TYP)

(31 1060)

I

I I
o)

I I

I I

40" (TYP) {
X— X— X~ X— X — Xi— X —— X —A—= X — X —— XY —— X —— X —— X ——|
/.@/I_,_,_@l_,_, ) —t—A——@—/— /—

SUBSTATION
(TYPICAL BAYS)

(ADDITIONAL BAYS SIMILAR)

EXPLANATION
—/—/ —BURIED 7-NO. 4 AWG COPPER-CLAD STEEL
CABLE

— —— — —BURIED COPPER GROUND CABLE

@ ____ GROUND CABLE RISER (NOTE 7)
o _ ____ __ELECTRICAL GROUND CONNECTION (NORMAL)
®o_______ GROUND ROD
—/ / —FENCE BOND JUMPER
CMP_ _ _ _ _ _ CORRUGATED METAL PIPE
NOTES

1. GROUND MAT AND RISER CABLE SIZES SHALL BE AS SHOWN
ON THE PROJECT DRAWINGS.

2. TAPS TO EQUIPMENT SHALL BE NOT SMALLER THAN NO. 4
AWG STRANDED COPPER CABLE.

3.GROUND CABLES BURIED A MINIMUM DEPTH OF 18 INCHES.

4.ALL MISCELLANEOUS METAL STRUCTURES TO BE CONNECTED
TO GROUND MAT.

5. COPPER GROUND CABLES MUST BE RUN DIRECTLY TO GROUND
BLADES OF DISCONNECTING SWITCHES.

6. GROUND CONDUCTORS SHALL NOT BE EMBEDDED IN
EQUIPMENT AND TOWER FOOTINGS.

7.GROUND CABLE RISERS CONNECT TO STRUCTURES AND
CONTINUE TO EQUIPMENT TERMINAL BOXES AND GROUNDING
TERMINALS OR, WHEN APPLICABLE, TO DISCONNECTING
SWITCH GROUNDING BLADES. REFERENCE 31 1510.

8. IF SUBSTATION DRAIN PIPE IS NON-METALLIC, EXTENSION
OF THE GROUND GRID AND GROUND BONDS ARE NOT

REQUIRED.
REFERENCE DRAWINGS
TYPICAL GROUNDING DETAILS (SH 1 OF 2) ___ __ 31 1058
TYPICAL GROUNDING DETAILS (SH 2 OF 2) ___ _ _ 31 1059
GROUNDING DETAILS - — 31 1060
CABLE TRENCH GROUNDING — — 31 1061
SWITCH OPERATING PLATFORM - — — — _ _ __ _ _ __ 31 1075
GROUND CABLE ON TUBULAR STRUCTURES -

SUPPORT DETAILS — — 31 1077
GROUNDING PLANS-TYPICAL COMPONENTS _— _ _ _ _ __ 31 1500
FENCING GROUNDING CONNECTIONS DETAILS_ _ __ _ 31 1501
GROUNDING PLANS TYPICAL DETAILS 31 1510

H |7527-28 REVISED FOR STANDARD DWG UPDATES.
A7-KB
Gle2ze REVISED COPPER-CLAD STEEL SIZE.
A7-RMJ
F|11-9-11 REVISED GROUNDING AND REFERENCE DRAWINGS.
A7-RMJ
E 7515708 REVISED TITLE BLOCK ONLY.
A7-RC
5-14-99 REDRAWN .
D |az-op

SUPERSEDES DWG NO. 40-D-5141

UNITED STATES DEPARTMENT OF ENERG
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PIPE-BUS
GROUNDING PLAN
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jr'TO EQUIPMENT

VL,

O

SEE DETAILS FOR GROUND
CABLE RISER SUPPORTS

5-0 MAX

.
SEE DETAILS FOR GROUND

CABLE RISER SUPPORTS

\W
TO GROUND

PIPE SPACER

OR CLAMP BACK‘ﬁ>\\;
a

.

!\\\‘*IN DAMP LOCATIONS USE
1/8"x1" SPACER BAR OR
COMMERCIAL PIPE SPACER

CABLE CLAMPING ON
CONCRETE SURFACE

DETAIL A

NOTE 1

178
DETAIL C

STRUCTURE \

I

CABLE CLAMPING ON
METALLIC STRUCTURE

(BOTH SIDES ACCESSIBLE)
DETAIL B

DRILL AND
TAP STRUCTURE
(NOTE 2)

DETAIL D DETAIL E

CABLE CLAMPING ON
TAPERED OR TUBULAR STEEL STRUCTURE

REFERENCE MATERIALS

ITEV DESCRIPTION

COPPER GROUNDING CABLE

GROUND CONNECTOR (BURNDY TYPE GB29)

MACHINE SCREW AND LOCKWASHER

EXPANSION ANCHOR

MACHINE BOLT, NUT AND LOCKWASHER

MACHINE NUT AND LOCKWASHER, GALV STEEL

POWDER DRIVEN THREADED STUD (3/8 INCH DIA)

STUD BOLT, 1/2 INCH DIAMETER x LENGTH AS
REQUIRED, END FLUX WELDED TO STRUCTURE

MACHINE BOLT, GALV STEEL

2. SPRAY COLD GALVANIZING COMPOUND ON

NOTES

THE 3/8 INCH STUD SHALL BE DRIVEN INTO
THE TUBULAR STEEL STRUCTURE WITH A POWDER
ACTUATED FASTENING TOOL EQUAL TO THAT
MANUFACTURED BY RAMSET FASTENING SYSTEM.

THREADS AFTER DRILLING AND TAPPING HOLE.

REFERENCE DRAWING

GROUNDING PLANS-TYPICAL COMPONENTS_ _ _ _ _ __ 31 1500
E |4517-26 REVISED DETAILS
A7-KB
D 11811 ADDED REFERENCE DRAWING.
AT-RMJ
C 7515703 REVISED TITLE BLOCK ONLY.
A7-RC
5-14-99 REDRAWN .
B |z 0r

SUPERSEDES DWG NO. 40-D-6309

NITED STATES DEPARTMENT OF ENER

U GY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADO

SUBSTATION STANDARD

GROUND CABLE ON TUBULAR
STEEL STRUCTURES
SUPPORT DETAILS

ELECTRICAL ENGINEERING MANAGER

Ca

2

JULY 16, 1979 | 31 [ 1077
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NEUTRAL BRUSHING
TO GROUND RISER
NOTE 3

[ e |

TO PLATFORM

i::DETAIL D

TO GROUND GRI

SHALL BE RAN UP
XFMR TANK 44//’////’/,,/ff/””'47 DETA
NOTE 1

/\.
el L i
T
.
. |1 Ohs | .
é E%i_o __[:Jt
. —
d
g AL
DETAIL E (TYP)

DETAIL A

TO GROUND GRID

i

DETAIL F — 1

DETAIL D
(TYP)

[ 1

TO GROUND GRID <———

LDETAIL B (TYP)

je———NOTE 1——~

= T0 GROUND GRID

CONNECTION RAN TO
GROUND BAR
(31 6000)

—_——

s S~

1A

DETAIL C
(TYP)
DETAIL E
(TYP)

A4\

NOTE 1—

TO GROUND GRID -—

(TYP)

DDAH.EJ/
(TYP)

DETAIL C
(TYP)
DETAIL E
(TYP)

—

NOTE 1—

TO GROUND GRID——

DETAIL B
(TYP) —
CONNECTION RAN
TO GROUND BAR CABINET
(31 6000) GROUND BAR

DMC OR COMPRESSION
CONNECTION

GROUND GRID

DETAIL A

GROUND ROD

STAINLESS STEEL
BOLTS, LOCK WASHER,
SILICONE BRONZE NUT

WIRE BRUSH CONTACT
SURFACE

COPPER COMPRESSION

TERMINAL
(2 HOLE NEMA PAD)

DETAIL B

PARALLEL COMPRESSION
GROUNDING CONNECTOR

DETAIL C

BURNDY GB COPPER
CONNECTOR

WIRE BRUSH CONTACT
SURFACE

DETAIL D

BURNDY GC COPPER
CONNECTOR

WIRE BRUSH CONTACT
SURFACE

DETAIL E

DMC OR COMPRESSION
CONNECTION

GROUND GRID

GROUND
ROD

DETAIL G

NOTE

1. GROUND CABLES ABOVE GRADE SHALL BE COPPER-CLAD
STEEL (CCS) AND SIZED IN ACCORDANCE WITH
CONSTRUCTION STANDARD 9. CCS SIZING VARIES BY
MANUFACTURER; FOR EXAMPLE, THE CCS EQUIVALENT OF
4/0 AWG BARE COPPER IS 19-NO. 8 FOR AFL AND
19-N0.9 FOR COPPERWELD.

2. POWER TRANSFORMER SHALL HAVE GROUND RISER TIED TO
TANK GROUNDING.

3. NEUTRAL SHALL BE BONDED AT SINGLE POINT TO GROUND
RISER WITH JACKETED CABLE; PER MANUFACTURE
REQUIREMENTS.

REFERENCE DRAWINGS

GROUNDING PLANS EQUIPMENT GROUNDING_ — — _ _ _ 31 1500
EQUIPMENT CABINET SHIELDED CABLE
GROUNDING — — — — 31 6000

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

SUBSTATION STANDARDS

GROUNDING PLANS

TYPICAL DETAILS

ELECTRICAL ENGINEERING MANAGER
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SEE NOTE 7
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SEE NOTE 6
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GROUNDING DETAIL

GROUND ROD
SEE DWG 31 1510
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J ENTRY
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SEE NOTE 9

70N

SEE NOTE 5
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_____ .

COMMUNICATION TOWER

\
N\
N\
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\
LADDER GROUNDING\\

20'-0", TYP

SEE NOTE 3

SEE NOTES 8, 10, 11

N

AN

|
|
|
|
|
|
|
|
|
|
|
T~
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SEE NOTE 7 ~N

NOTES

1. THIS DRAWING SHOWS TYPICAL ELEMENTS AND
ATTACHMENT LOCATIONS TO COMPLETE THE GROUNDING
SYSTEM FOR A COMMUNICATION SITE.

2. SIX 45-FO0T GROUNDING RADIALS SHALL BE CONNECTED
TO THE TOWER GROUNDING RING. THE RADIALS SHALL
BE DIRECTED AWAY FROM THE TOWER AT EVEN
INTERVALS.

3. THE 10-FOOT GROUND RODS SHALL BE SPACED 20 FEET
APART ALONG EVERY RADIAL.

4. ALL ELECTRICAL CONNECTIONS SHALL BE COMPRESSION
OR SWAGE TYPE. SEE CONSTRUCTION STANDARD 9 FOR
DETAILS.

5. 30-FOOT SPACING BETWEEN THE BUILDING AND THE

MICROWAVE TOWER IS RECOMMENDED. IF THIS SPACING

IS GREATER THAN 30-FEET, INSTALL A GROUND ROD IN

THE MIDDLE OF THIS GROUNDING CONDUCTOR SECTION.

GROUNDING RINGS AND RADIALS SHALL BE BURIED

18—-INCHES BELOW THE SURFACE OF THE GROUND.

ALWAYS MAINTAIN A MINIMUM BEND RADIUS OF 8-INCHES

FOR ALL GROUND WIRES AND CONNECTIONS.

GROUNDING RING AROUND THE MICROWAVE TOWER SHALL

HAVE A MINIMUM DIAMETER OF 10-FEET.

INSTALL A GROUND ROD BELOW WAVEGUIDE ENTRY PANEL

OUTSIDE OF THE EQUIPMENT BUILDING.

10. GROUNDING RING AROUND MONOPOLES SHALL HAVE A
MINIMUM OF FOUR GROUND RODS.

11. GROUNDING RINGS AND RODS SHALL BE INSTALLED A
MINIMUM OF TWO FEET OUTSIDE OF TOWER FOUNDATIONS.

12. FENCE GROUNDS ARE NOT REQUIRED UNLESS IN THE
VICINITY OF HIGH VOLTAGE POWER LINES. FENCE
GROUNDS SHALL NOT BE BONDED TO THE BUILDING
GROUND RING. SEE STANDARD DRAWING 31-1060.

13. FOR SITES WITH GEOLOGY CONSISTING OF ROCK OR
LARGELY ROCK, TOWER GROUNDING RADIALS SHALL BE
BURIED IN CONDUCTIVE CONCRETE.

o o N O

LEGEND
®__ __5/8"x10'-0" GROUND ROD
— —NO. 4/0 AWG STRANDED BARE COPPER GROUND CABLE
®__ _"ELECTRICAL CONNECTION TO THE GROUND WIRE

REFERENCE DRAWINGS

SUBSTATION STANDARDS-GROUNDING DETAILS

MICROWAVE TOWER GROUNDING_ _ -31 1503
GROUNDING—SUBSTATION DETAIL —31 1504
GROUNDING-REMOTE DETAILS _ _ _ _ —31 1505
GROUNDING PLANS TYPICAL DETAILS — 31 1510

SUPERSEDES DWG NO. 41 7000A

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

COMMUNICATIONS

STANDARD

COMMUNICATION SITE GROUNDING
TYPICAL PLAN

SYSTEM CONTROL MANAGER
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DETAIL A

GROUND ROD

SEE DWG 31 1510

TO GROUND GRID

I
I
I
¢

DETAIL A
(TYP)

WAVEGUIDE ENTRY ]
I

N, o . Qo . _Q 0O [

/l

— — — —=T0 GROUND GRID

WAVEGUIDE

=—— = —T0 GROUND GRID

MASTER GROUND ROD
—Q‘/‘/ NOTE 6

CONTROL BUILDING

NOTES

1. THIS DRAWING SHOWS TYPICAL ELEMENTS AND
ATTACHMENT LOCATIONS TO COMPLETE THE GROUNDING
SYSTEM FOR A SUBSTATION SITE.

2. ALL ELECTRICAL CONNECTIONS SHALL BE MADE USING

SWAGE, CRIMP, OR EQUIVALENT PROCESS AS SHOWN ON

DRAWING 31 1060.

INSTALL A GROUND ROD BELOW WAVEGUIDE ENTRY PANEL

QUTSIDE OF THE EQUIPMENT BUILDING.

MICROWAVE TOWER LEGS SHALL BOND TO SEPARATE

POINTS OF THE SUBSTATION GROUND GRID.

WAVEGUIDE SHALL BE GROUNDED AND BONDED TO

SUBSTATION GROUND GRID.

FOR BUILDING RELATED GROUNDING REFERENCE STANDARD

DRAWING 31 1504.

GROUND MUST BE BONDED TO COMMUNICATION TOWER

LADDER AND KEPT EQUIPOTENTIAL TO THE TOWER

STRUCTURE.

U IR & B OY)

LEGEND

®__ _ _5/8"x10'-0" GROUND ROD
— — —NO. 4/0 AWG STRANDED BARE COPPER GROUND CABLE
®—_ — — _ELECTRICAL CONNECTION TO THE GROUND WIRE

REFERENCE DRAWINGS

SUBSTATION STANDARDS-GROUNDING DETAILS _ ___ 31 1060
MICROWAVE TOWER GROUNDING . _ _ _ _ 31

GROUNDING-REMOTE DETAILS _ _ _ _ _ _
GROUNDING PLANS TYPICAL DETAILS

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

COMMUNICATIONS
STANDARD

COMMUNCATION TOWER
GROUNDING DETAILS
FOR SUBSTATION LOCATED TOWERS

ELECTRICAL ENGINEERING MANAGER

[1502-2

ol March 13, 2026 | 31

REF(S):

Return to TOC




53

REFERENCE MATERIALS

M DESCRIPTION

WAVEGUIDE GROUNDING KIT

WAVEGUIDE ENTRY PANEL

COPPER GROUND BAR WITH INSULATED WALL MOUNT
LIGHTNING ROD WITH TOWER BONDING KIT

COPPER GROUND BAR WITH TOWER MOUNTING BRACKET

LTI

m

=z
(6,1 B [&7] | V] BN K'e)

CABLE SUPPORT LADDERS
OR CLIMBING LADDER

T

N ;4>z,>i§'u'ﬁ .

SEE NOTE 2
WAVEGUIDE

. K

SEE DETAIL B

EQUIPMENT
BUILDING

WAVEGUIDE BRIDGE
BRIDGE FREESTANDING SUPPORTS

[TTIXTTITTT I TTITTIRTT

NOTES

1. GROUNDING KITS SHALL BE INSTALLED IN A DOWNWARD
DIRECTION TOWARD THE EARTH.
GROUNDING SYSTEM 2. WAVEGUIDE SHALL BE GROUNDED EVERY 75-FEET DOWN THE
TOWER IN ADDITION TO THE LOCATIONS SHOWN ON THE

SEE DETAIL A A

Donita (CONTR) on 9/8/2026 9:24 AM

(SEE GROUNDING PLAN DWG)
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SEE NOTE 4 ] GROUNDING TAB DRAWING,
H SEE DETAIL D 3. LOCATE ONE WAVEGUIDE GROUND WITHIN 18-INCHES OF
C ~ THE VERTICAL TRANSITION FROM THE ANTENNA.
~meor— 7 {1 Bal e I TOWER LEG 4. ALL GROUNDING CONDUCTORS SHALL MAINTAIN AN 8-INCH
] =1 o R (LATTICE/ MINIMUM BEND RADIUS.
= L = [“17lZs  (CONNECT RISERS TO TUBULAR STEEL) 5. ALL ELECTRICAL CONNECTIONS TO THE GROUND RODS,
= = |l I+%= GROUND LOOP USING GROUNDING RING, AND TOWER STEEL SHALL BE MADE
B “i4 470 ANG COPPER CABLE) USING EXOTHERMIC WELD OR APPROVED COMPRESSION
T T FINISHED GRADE FITTING EQUIVALENT.
WAVEGUIDE SUPPORT FOOTINGS ‘L J ‘LJ‘ \«%‘v
X IR ,/// //\ i) ) / / < —
LKL N < KL
\\/\n\/‘/\\.‘ a ’ ) \\‘ \\‘>\ 2
\/j\\ : SN st vore 4 - REFERENCE DRAWINGS
< -
& & NS SUBSTATION STANDARDS-GROUNDING DETAILS_ _ _ _ 31 1060
\\ 4. A iy \E/ TO GROUND CABLE ~ GROUNDING PLAN_ _________ """ 31 1502
K« GROUNDING-SUBSTATION DETAILS _ _____ "~ 31 1504
. GROUNDING-REMOTE SITE DETAILS — _ _ _____ 31 1505
/ SEE NOTE 5
GROUND ROD
DETAIL D
NOT TO SCALE
MOUNT WAVEGUIDE GROUNDING BUS
BAR ON THE TOWER AT 45-DEGREES
WAVEGUIDE
#2 AWG WIRE TO
WAVEGUIDE BRIDGE GROUND LUG \ SEE NOTE 1
E SEE NOTE 1 A |7—31—26 |MINOR REVISIONS.
#6 AWG ATZSY
WAVEGUIDE (TRANSMISSION LINE)
MOUNTING BRACKET LOUNTING BRACKET TOWER STEEL SUPERSEDES DWG NO. 41 7001B
UNITED STATES DEPARTMENT OF ENERGY
INSULATOR & HARDWARE B FOR TOWER MEMBER EXOTHERMIC WESTERN AREA POWER ADMINISTRATION
@/ WELD/ HEADQUARTERS — LAKEWOOD, COLORADO
COMPRESSION COMMUNICATIONS
6" WIDE COPPER STRAPS CONNECTION STANDARD
(PREFERRED), OR 4/0 AWG EXOTHERMIC WELD/
(OPTIONAL) FOR REMOTE SITES COMPRESSION COMMUNICATION TOWER GROUNDING
TA CONNECTION TO
DETAIL B SOVER VEVBER DETAILS
DETAIL A DETAIL C
NOT TO SCALE NOT TO SCALE DESIGNED SCOTT JOHNSON APPROVED DAN HAMAL
SYSTEM CONTROL MANAGER
.| ocToser 25, 2016 | 31 [ 1503
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RACK GROUND BAR
CONNECTIONS (#6 AWG)

(

RACK GROUND BUS (#2 AWG)
CONNECT DIRECTLY TO GROUND BAR‘ﬂ\\

C

N
2 )

COMMUNICATION BATTERY

BATTERY POS GROUND (#2 AWG)
CONNECT DIRECTLY TO GROUND BAR

MASTER GROUND BAR
BUILDING GROUND

CONNECTION (4/0 AWG)K\l_ —

CABLE TRAY GROUND

CONNECTION (#6 AWG) —

2

WAVEGUIDE ENTRY PANEL

BUILDING ENTRY GROUND BAR

WAVEGUIDE GROUND KIT
(GROUND OUTER CONDUCTOR
OF COAX)

IA'WAVEGUIDE/COAX

[

MICROWAVE
RADIO

BATTERY
CHARGER
MISC.
COMMUNICATIONS
EQUIPMENT

RACK GROUND

COMM RACKS (ISOLATED FROM THE FLOOR)

COAX SURGE SUPPRESSOR
WITH GROUND (#6 AWG)

#6 AWG

_/ BUILDING GROUNDING

TELEPHONE BLOCK
WITH SURGE PROTECTION

I

_____ 4

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
)

GROUND BAR CONNECTION -
6" COPPER STRAPS
(PREFERRED), 4/0 AWG
COPPER CABLE (ACCEPTABLE)

MASTER GROUND ROD

LEGEND
— — —NO. 4/0 AWG STRANDED BARE COPPER
GROUND CABLE
®_____ 10'-0" GROUND ROD
[ ELECTRICAL CONNECTION TO THE GROUND WIRE

NOTES

1. GROUNDING PROCEDURES SHALL BE IN ACCORDANCE WITH
STANDARD TIA/EIA 607.

2. EQUIPMENT GROUNDS SHALL BE CONNECTED TO THE
GROUND BAR ON THE RACK. REFER TO DRAWING 53
7050.

3. USE TWO-HOLE COMPRESSION CONNECTORS TO BOND
MASTER GROUND BAR TO THE UNDER FLOOR GROUND WIRE.

4. THE GROUND BARS SHALL BE AT LEAST 1/4-INCH THICK
AND AND 2.5-INCH WIDE. INSULATED MOUNTING
SUPPORTS SHALL BE USED TO ATTACH GROUND BARS TO
THE WALL.

5. EACH ROW OF COMMUNICATIONS EQUIPMENT SHALL HAVE
AN INDIVIDUAL GROUND BUS THAT IS ATTACHED TO THE
MASTER GROUND BAR.

6. DO NOT INSTALL BARE GROUND WIRES IN METALLIC
CONDUITS, RACEWAYS, OR CABLE TRAYS. USE ONLY
INSULATED WIRES.

7. THE BUILDING ENTRY GROUND BAR, WAVEGUIDE ENTRY
PORT, AND THE MASTER GROUND BAR CAN BE REPLACED
BY A COMPLETE COPPER ENTRY PORT, POLYPHASER
ENTRANCE PANEL OR EQUAL.

8. CONNECT GROUND WIRES FROM COAXIAL CABLE SURGE
SUPPRESSORS TO THE MASTER GROUND BAR, IF PRESENT.

9. LOCATE THE GROUND BARS 6-INCHES BELOW THE
WAVEGUIDE ENTRY PORT.

10. MAINTAIN AT LEAST 6-INCHES BETWEEN ALL GROUND
CONDUCTORS AND DUCTS, I-BEAMS, AND STRUCTURAL
STEEL. SUCH METALLIC OBJECTS SHALL NOT BE USED
AS PART OF THE GROUNDING SYSTEM. GROUND CABLES
SHALL NOT BE USED OR SERVE AS A GROUND BAR.

11. CONNECT GROUNDING CONDUCTORS USING EXOTHERMIC
WELD, PRESSURE TYPE CRIMP CONNECTORS, BOLTED
COMPRESSION CLAMPS, OR SPLIT BOLT CONNECTORS.
CORRECTLY SIZE CONNECTORS TO CONDUCTORS.

REFERENCE DRAWINGS

SUBSTATION STANDARDS-GROUNDING DETAILS
GROUNDING PLAN —31 1502
MICROWAVE TOWER GROUNDING . _ _ _ _ _ —-31 1503
COMMUNICATIONS RACK-LAYOUT & DETAILS. — — ___ 53 7050

— 31 1060

B 5-13-22 REMOVED CONNECTION BETWEEN MASTER GROUND
A7-JW BAR AND GROUND ROD.

A 12-4-18 MASTER GROUND REVISION/CLARIFICATION.
A7-SJ

SUPERSEDES DWG NO. 41 7002C

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

COMMUNICATIONS

STANDARD

BUILDING GROUNDING
SUBSTATION DETAILS

SYSTEM CONTROL MANAGER

C

A| OCTOBER 25, 2016 31

| 1504
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RACK GROUND BAR
CONNECTIONS (#6 AWG)

(L (

RACK GROUND BUS (#2 AWG)
’////I(DO NOT CONNECT TO HALO, IF

PRESENT)

C

C

\\\P*BATTERY POS GROUND

(#2 AWG)

CABLE TRAY GROUND
CONNECTION (#6 AWG)

\

)
MASTER GROUND BAR / BUILDING ENTRY
\ L / GROUND BAR

WAVEGUIDE ENTRY PANEL

WAVEGUIDE GROUND KIT
(GROUND OUTER CONDUCTOR
OF COAX)

WAVEGUIDE/COAX

I ' |

BATTERY

MISC
BATTERY MICROWAVE
COMMUNICATIONS
CHARGER EQUIPVENT RADIO
COMM RACKS (ISOLATED FROM THE FLOOR)

COAX SURGE
SUPPRESSOR WITH
GROUND (#6 AWG)

TELEPHONE BLOCK
WITH SURGE PROTECTION

AIR

CONDITIONING

| | AC / TRANSFER PANEL

SURGE PROTECTOR

e V%
L
i \|
Le

GROUND BAR CONNECTION -
6" COPPER STRAPS
(PREFERRED), 4/0 AWG
COPPER CABLE (ACCEPTABLE)

MASTER GROUND ROD

CONNECTION BETWEEN
MASTER GROUND BAR AND
GROUND ROD (4/0 AWG)

MASTER GROUND BAR
CONNECTION MADE THROUGH
BUILDING CONDUIT AND

NOT WAVEGUIDE ENTRY PANEL

LEGEND
@®____10'-0" GROUND ROD
— — —NO. 4/0 AWG STRANDED BARE COPPER GROUND
CABLE
-—____ ELECTRICAL CONNECTION TO THE GROUND WIRE
NOTES

1. GROUNDING PROCEDURES SHALL BE IN ACCORDANCE WITH
STANDARD TIA/EIA 607.

2. EQUIPMENT GROUNDS SHALL BE CONNECTED TO THE
GROUND BAR ON THE RACK. REFER TO DRAWING 53
7050.

3. THE GROUND BARS SHALL BE AT LEAST 1/4 INCH THICK
AND AND 2.5-INCH WIDE. INSULATED MOUNTING
SUPPORTS SHALL BE USED TO ATTACH GROUND BARS TO
THE WALL.

4. EACH ROW OF COMMUNICATIONS EQUIPMENT SHALL HAVE
AN INDIVIDUAL GROUND BUS THAT IS ATTACHED TO THE
MASTER GROUND BAR.

5. DO NOT INSTALL BARE GROUND WIRES IN METALLIC
CONDUITS, RACEWAYS, OR CABLE TRAYS. USE ONLY
INSULATED WIRES.

6. THE BUILDING ENTRY GROUND BAR, WAVEGUIDE ENTRY
PORT, AND THE MASTER GROUND BAR CAN BE REPLACED
BY A COMPLETE COPPER ENTRY PORT, POLYPHASER
ENTRANCE PANEL OR EQUAL.

7. CONNECT GROUND WIRES FROM COAXIAL CABLE SURGE
SUPPRESSORS TO THE MASTER GROUND BAR IF PRESENT.

8. LOCATE THE GROUND BARS 6-INCHES BELOW THE
WAVEGUIDE ENTRY PORT.

9. MAINTAIN AT LEAST 6-INCHES BETWEEN ALL GROUND
CONDUCTORS AND DUCTS, I-BEAMS, AND STRUCTURAL
STEEL. SUCH METALLIC OBJECTS SHALL NOT BE USED
AS PART OF THE GROUNDING SYSTEM. GROUND CABLES
SHALL NOT BE USED OR SERVE AS A GROUND BAR.

10. CONNECT DOORS, DOORFRAMES, LOUVERS, ELECTRICAL
PANELS, HVAC EQUIPMENT, TRANSFER SWITCHES,
CONDUIT, CABLE TRAYS, AND BATTERY RACKS TO
MASTER GROUND BAR OR CHASSIS/FRAME GROUND BAR
THAT IS CONNECTED TO THE MASTER GROUND BAR.

11. ENSURE THAT DISSIMILAR METALS ARE NOT CONNECTED
TOGETHER WITHOUT USING LUGS OR SPLIT BOLTS
DESIGNATED FOR THIS PURPOSE.

12. CONNECT GROUNDING CONDUCTORS USING EXOTHERMIC
WELD, PRESSURE TYPE CRIMP CONNECTORS, BOLTED
COMPRESSION CLAMPS, OR SPLIT BOLT CONNECTORS.
CORRECTLY SIZE CONNECTORS TO CONDUCTORS.

13. IF A HALO GROUNDING SYSTEM IS PRESENT IN EXISTING
BUILDINGS, IT SHOULD NOT BE DIRECTLY CONNECTED TO
THE MASTER GROUND BAR OR BE USED WITH ANY
EQUIPMENT.

REFERENCE DRAWINGS

SUBSTATION STANDARDS-GROUNDING DETAILS__ ___ 31 1060

GROUNDING PLAN _ _ 31 1502

MICROWAVE TOWER GROUNDING . _ _ _ _ _ _ _ _ ____ _ 31 1503

COMMUNICATIONS RACK-LAYOUT & DETAILS. — — ___ 53 7050
A |A%71S1]18 |MASTER GROUND REVISION/CLARIFICATION.

SUPERSEDES DWG NO. 41 7003B

UNITED STATES DEPARTMENT OF ENE

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

COMMUNICATIONS

STANDARD

BUILDING GROUNDING
REMOTE SITE DETAILS

SYSTEM CONTROL MANAGER

C.] ocToBER 25, 2016 | 31 | 1505
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END SLEEVES, TYP

PREFORMS, TYP

THIMBLES,

1/2"# EHS
SAFETY WIRE

GUYLINE GUARDIAN

GROUND CLAMP
TURNBUCKLES

2. GROUNDING ROD IS TO BE AT LEAST 4'-0Q'' AWAY FROM
GUY ANCHOR.
3. GROUND CLAMPS SHALL BE BRONZE, STAINLESS STEEL
OR BRASS.
7-N0.6 CCS CABLE‘A////'
PARALLEL COMPRESSION GROUND
CONNECTOR (SEE DWG 31 1059 FOR DETAILS)\\\\é
B ;g—?aﬂi UPDATED GROUNDING SPECIFICATIONS.
A ;giéja CONNECTION REVISIONS.
gggpgﬁgﬁﬁglf’g[?fgﬁ Lo ¥* SUPERSEDES DWG NO. 41 7006
UNITED STATES DEPARTMENT OF ENERGY
(SEE DWG 31 1059 FOR DETAILS) ~_ | WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO
COMMUNICATIONS
STANDARD
ANCHOR GROUND DETAILS
DESIGNED S: JOHNSON APPROVED DAN HAWAL _
SYSTEM CONTROL MANAGER
Ca] ocToBER 25, 2016 | 31 | 1506

. ALL GUY ATTACHMENT HARDWARE TO BE PROPERLY

NOTES

SIZED FOR EACH GUY STRAND.
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IRE

e
{5 @ 45/64"'9
ML 25/32"¢

NYLON SHOULDER WASHER
ITEM 3

|

DUAL SLOTTED PLATE (ITEM 5) 45/64''¢
/

178" THICK RACK BASE

-

1 49/64"

178" THICK STEEL WASHER

ITEM 4
s o
94 "
¥ 1/2"R
VIEW A-A qu\' 4 PLACES
5 1/4" 2 11/64" :
9
3 .
R "
N N
A i —*A f
— N NUT (ITEM 8) 7/8" 6 172"
78"

1/8" THICK RACK BASE — /WASHER (ITEM 7)

1/8" THICK 8 174"
/

COLLAR (ITEM 2) "
KIT #02395-304 \ | | P/0 ANCHOR KIT 1/4" THICK DIU'IAé_M SEI)_O'I'I'ED PLATE

NYLON SHOULDER DUAL SLOTTED PLATE (ITEM 5) #02323-304 (19" RACK)

WASHER (ITEM 3) —_| %% é / NOTES

| |

‘ ] /ISOLATION SHEET (ITEM &) 5 1. ANCHOR KIT #02323-304 COMES WITH ANCHOR BOLTS
r &/a 1x2 3/4 OBROUND 4X USED TO MOUNT RACKS ON CONCRETE FLOORS.

[T [T
== == 2. RACKS MOUNTED ON RAISED FLOORS, USE ISOLATED
ik 1k KIT #01464-01, HILTI ANCHOR #HSL-I-12M, AND
I 1 N 12MM THREADED ROD.
J 4 N 5 J 5 ~J 5 ] /) 3. EQUIVALENT RACKS FROM DIFFERENT MANUFACTURERS
- J g J S~ 2 S - -—4 CAN BE USED WITH ACCEPTANGE FROM COR.
- E B :E
AL Nk
g D e >
I J N
%) 0 SN N J U 3] O 0
- 0 0 5 5 .
4 13/16" 19" RACK = 12 3/16" %
J J L~ ) g JRN J J L~ 19" RACK = 21 15/16" =
;\:ﬂj:\ip ;\:ﬂi‘:\i\— ;\:KM:M— ISOLATION SHEET FULL BASE o
SR TR, S
S S REFERENCE DRAWING
0 3 6 9 12 EQUIPMENT RACK — LAYOUT & DETAILS_ _ _ _ _ _ _ _ 53 7050
P I I I N I NV A A A T
SCALE OF INCHES
" St —on
2
[IRE 1/32" 1D
* (N ..
2132 a 1/2' 1D 1.1/8"8 0D 3/8
i \’ A |Z;§;]28 |MINOR REVISIONS.
& - *E} =\
E_f ©) ,‘,\Zi E SUPERSEDES DWG NO. 41 7005
| WESTERN AREA POWER ADMINISTRATION
1/4" THICK SQUARE WASHER 178" THICIKTEFMIBzER WASHER 1/8" THICK HILTI WASHER 12mm HILTI NUT HEAé’g&T’;RG&iAgX’_TEiS’ﬁ’gDO
ITEM 1 ITEM 7 ITEM 8
STANDARD
EQUIPMENT RACK
ANCHORING & GROUNDING DETAILS
1 2 3 4 5 6 DESIGNED SCOTT JOHNSON APPROVED DAN HAMAT _
| PP O O PO P P P P | SYSTEM CONTROL MANAGER
SCALE OF INCHES
6"=1'-0" ‘.| ocToBER 14, 2016 | 53 | 7051
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A CONTINUE TO TERMINAL
. BOX MOUNTED ON
] | ) STEEL STRUCTURE
55 5 A
e METAL CONDUIT
| (SEE NOTE 1)
. e —— DETECTABLE CONDUIT
oge ey peazpenge WARNING TAPE SUPPORT CLAMP
SOLID L
PLASTIC : : :
LUMBER
(2%8) EXPANSION
el COUPLING
. i T Y
L ' AFTER CONDUIT IS J
‘. INSTALLED SEAL : e ‘| DETECTABLE
A ENTRANCE WITH A ; WARNING. TAPE
& SEALING COMPOUND 2003
A ) L - | — SOLID PLASTIC
y z| ¥ C— LUMBER (2X8)
= R | 3y “_ L — METAL CONDUIT
DETAIL A o 5 T - .4 (SEE NOTE 1)
Tl e L 2" MINIMUM
/ Il — . SAND BACKFILL NOTES
. ’;‘ g AROUND CONDUIT 1. FOR METAL CONDUIT THAT TERMINATES BELOW FINISHED
. & GRADE, THE PORTION EXTENDING 6 INCHES ABOVE
. FINISHED GRADE AND ALL CONDUIT BELOW IT MUST BE
CONDUIT & PVC CONDULT r PLASTIC-COATED OR TAPE-COVERED, AS SPECIFIED IN
CHASED NIPPLE B CONSTRUCTION STANDARD 9.
—|— 2. INSTALL DETECTABLE RED OR YELLOW POLYETHYLENE
COUPLER DETAIL C WARNING TAPE DIRECTLY ABOVE EACH CONDUIT RUN. TAPE
EQUIPHENT CABINET OR TERMINAL BOX SHALL BE LOCATED 12 INCHES BELOW FINISHED GRADE.
3. A STRUCTURAL GRADE PLASTIC LUMBER (2x8) SHALL BE
MOUNTED ON STEEL STRUCTURE INSTALLED 12 INCHES ABOVE THE CONDUIT. LUMBER
SHALL PROJECT A MINIMUM 1—INCH OVER EACH SIDE OF
AFTER CABLES ARE INSTALLED, SEAL / METAL CONDUIT CABLE OR CONDUIT RUN. MULTIPLE LUMBER LAID SIDE BY
ENTRANCE WITH A SEALING COMPOUND — | / EXPANSION COUPLING jl/jj/ SIDE MAY BE USED TO ACHIEVE REQUIRED WIDTH.
4. A 2-INCH MINIMUM THICKNESS CONCRETE CAP SHALL BE
B A INSTALLED 12 INCHES ABOVE ALL CONDUIT RUNS WITH
INSULATED CABLE RATED ABOVE 600V. CAP WIDTH SHALL
D/METAL CONDUIT PROJECT A MINIMUM 1-INCH OVER EACH SIDE OF CONDUIT
RUN, OR A MINIMUM 8-INCHES, WHICHEVER IS GREATER.
END BELL DUCT SEAL Z,| Be88egdogRosRnsReshos! (28005 5. ALL NON-SHIELDED AC CABLES INSTALLED IN CONDUIT
” :§§§§§:§§:§§3§§:§y§§ :sﬁ:sﬁ:sﬁ“ SHALL INCLUDE A DEDICATED BARE COPPER GROUNDING
G Q8 300 \a \OJ CraYGl Q' Gl
‘ EXPANSION COUPLING gRondeaasnhaRpIaRangs Ly CONDUCTOR BONDED AT BOTH ENDS. WHERE CONDUIT
Lo, —~— V ROUTES TO A CABLE TRENCH, THE GROUNDING CONDUCTOR
z ==t [T 2 DETECTABLE SHALL BE BONDED TO THE TRENCH GROUND AT THE POINT
‘ = — 2] WARNING TAPE OF CONDUIT EXIT AND TO THE GROUND BAR AT THE
. EISPR PRAT JS~—METAL CONDUIT ASSOCTATED EQUIPMENT CABINET OR TERMINAL BOX.
— 1 ¢ R I A (SEE NOTE 1) GROUNDING CONDUCTORS SHALL BE SIZED IN ACCORDANCE
DETECTABLE - SN o THICK WITH APPLICABLE NEC REQUIREMENTS.
WARNING TAPE = METAL CONDUIT —T/ CONCRETE CAP
METAL CONDUIT - : N (NOTE 4)
(SEE NOTE 1) % 2 INCH MINIMUM N
- SAND BACKFILL
ES,';&ERP%QEBC AROUND CONDUIT & |
2 INCH MINIMUM
SAND BACKFILL PVC CONDUIT A
AROUND CONDUIT DETAIL D

(ABOVE 600V INSTALLATION — NOTE 4)

PVC CONDUIT A
DETAIL B I ;wglzs REMOVED BURTED INSULATED CABLE.
9-27-16 ADDED DETAIL E FOR ABOVE 600V CONDUIT,
GRAVEL SURFACE H A7-RMJ SECTION D-D, NOTE 6, & REVISED NOTE 4.
B Gll517=14 REVISED DETAIL A AND NOTE 1, NEW NOTE 5, AND
A7-RMJ OTHER MINOR REVISIONS.
3-17-10 ADDED DETECTABLE WARNING TAPE TO DETAILS AND
SUBGRADE EEgTBEIEkL F G5-GB MODIFIED NOTE 3 & ADDED NOTE 4
;> COMPACTED CABLE TRENCH COVER E 7-15-03 REVISED TITLE BLOCK ONLY
G A7-RC
' EARTH BACKFILL \ /
D 2318599 REDRAWN. REVISED DETAIL D & NOTES
DETECTABLE -
WARNING TAPE a7
SOLID PLASTIC LUMBER Bt & SUPERSEDES DWG NO. 40-D-5370

(APPROX. 2" THICK) (TWO SHOWN) OR §%§§%§§%§°% GRAVEL FILL UNITED STATES DEPARTMENT OF ENERGY
CONCRETE CAP (NOTE 4) L —— R AREA FONER AN TRATION
- 2 INCH MINIMUM 2 v '
SAND BACKFILL PVC CONDUIT \ O e, CONDULT SUBSTATION STANDARDS
AROUND CONDUIT SAND (1 INCH MIN AROUND CONDUIT) CONDUIT
SECTION A-A SECTION B-B TYPICAL DETAILS
pESIGNED BVREC_ ApPROVED ROSS M. CLARK
ELECTRICAL ENGINEERING MANAGER
Cocf  way 18, 1979 | 31 [ 1006
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CONDUIT BUSHED NIPPLE —

[ T
METAL ENCLOSURE‘J//’ jk\\\kaASKET COATED

WITH PROTECTIVE

NOTE 2~/ Ok 2

BODY VARNISH OR OTHER L
SEALER OR MAKE ]
WEATHERTIGHT
APPROX 1'-0"
RIGID STEEL METAL ‘4/////' o APPROX 1'-0" |
CONDUIT ENCLOSURE — Al

METALLIC CONDUIT TERMINATION
IN METAL ENCLOSURE

DETAIL A

STRUCTURE \:

PIPE SPACER
OR CLAMP BACK

4
(T i
Ll

‘\\\‘*IN DAMP LOCATIONS USE
1/8"x1" SPACER BAR OR -
COMMERCIAL PIPE SPACER

CONDUIT CLAMPING ON CONDUIT CLAMPING ON
CONCRETE SURFACE METALLIC STRUCTURE
(BOTH SIDES ACCESSIBLE)
DETAIL D DETAIL E

RIGID METAL
K;VCONDUIT

NON-METALLIC CONDUIT TERMINATION

IN METAL ENCLOSURE
DETAIL B

DETAIL F

CONNECTING RIGID STEEL
AND PVC CONDUIT

DRILL AND
TAP STRUCTURE
V= (NOTE 4) V-

DETAIL G DETAIL K

CONDUIT CLAMPING ON
TUBULAR OR TAPERED STEEL STRUCTURE

CONDUIT COUPLING v ,//’FORM
RIGID METAL \ N
CONDUIT

FINISHED VERTICAL
SURFACE

| — COUPLING

X ,,,,,,, I — WASHER
N
Lo Ffl NUT

\\\— COUNTERSUNK

METALLIC CONDUIT
METALLIC COUPLER

3-INCH MINIMUM COVER

RADIUS OF CURVATURE SHALL BE
IN ACCORDANCE WITH NEC

CHASE NIPPLE
& COUPLING

REFERENCE MATERIALS

DESCRIPTION

POLYVINYL CHLORIDE (PVC) CONDUIT PER NEMA TC2

FEMALE ADAPTER, PVC TO RIGID STEEL CONDUIT,
THREADED ON STEEL CONDUIT SIDE

RIGID STEEL CONDUIT PER UL6 AND ANSI C80-1

NIPPLE, RIGID STEEL CONDUIT

INSULATING BUSHING. REQUIRED PRIOR TO CABLE
INSTALLATION

LOCKNUT, GALVANIZED STEEL

BONDNUT, GALVANIZED STEEL

CONDUIT CLAMP

MACHINE BOLT, NUT AND LOCKWASHER, GALV STEEL

POWDER DRIVEN THREADED STUD (3/8 INCH DIA)

=|ojo|m|N|jo| O |[d|W] D

-

MACHINE NUT AND LOCKWASHER, GALV STEEL

—_
N

STUD BOLT, 1/2 INCH DIAMETER x LENGTH AS
REQUIRED, END FLUX WELDED TO STRUCTURE

EXPANSION ANCHOR

MACHINE SCREW AND LOCKWASHER, GALV STEEL

Iy I PN
(&) B (<]

MACHINE BOLT, GALV STEEL

CONDUIT iSSPPLING

NOTES

UNLESS OTHERWISE SPECIFIED ON DRAWINGS, CONDUIT
BENDS SHALL BE IN ACCORDANCE WITH NATIONAL
ELECTRICAL CODE (NEC). 90 DEGREE BENDS INTO
CABLE TRENCH MAY BE SCHEDULE 40 PVC, ALL OTHER
90 DEGREE CONDUIT BENDS SHALL BE METAL.

USE ALUMINUM OR BRASS NIPPLE AND LOCKNUTS AND
SLOT STEEL BOX BETWEEN KNOCKOUTS WHERE SINGLE
PHASE CABLES ONLY ARE RUN IN ONE CONDUIT.
REPLACE PLUG WITH CHASE NIPPLE BEFORE INSTALLING
CABLE OR WIRE.

SPRAY COLD GALVANIZING COMPOUND ON THREADS AFTER
DRILLING AND TAPPING HOLE.

& SN v BOLT WELDED TO de NOTE 5 C
__ COUNTERSUNK < . METAL CONDUIT \
/] PIPE PLUG \
INITIAL POUR (] s T .
y!
IN FORM WORK PLUGGED AFTER FORM HAS BEEN REMOVED COND%ﬁrégﬂgaéﬁgASED
DETAIL H DETAIL I DETAIL J

4-17-286 ADDED DETAIL K

A7-HMK

7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC

SUPERSEDES DWG NO. 31-1027, 31-1028, 31-1033,

31-1034 AND (IN PART) 31-1077

NITED STATES DEPARTMENT OF ENER

U oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

CONDUIT INSTALLATION
DETAILS

ELECTRICAL ENGINEERING MANAGER

MAY 14, 1999 | 31 [ 1700
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POSTS EVENLY SPACED (10'-0" MAX)

SEE NOTE 1

NOTES
SEE DRAWINGS AND SPECIFICATIONS FOR
DESIGNATION OF FENCE AS ''STANDARD CHAIN LINK
FENCE" OR "HIGH SECURITY CHAIN LINK FENCE'".

BARBED WIRE.
SEE SPECIFIC "SITE PLAN", "GRADING PLAN’, OR
""GRADING AND PLOT PLAN'" FOR OVERALL FENCE
DIMENSIONS; AND SIZE, LOCATION, AND SWING OF
GATES.
CHAIN LINK FENCE FABRIC SHALL HAVE
BARBED-SELVAGE TOP AND BOTTOM, EXCEPT THAT
GATE FILLER FABRIC SHALL HAVE KNUCKLED SELVAGE
AT BOTTOM.

14. EACH GATE LEAF SHALL BE EQUIPPED WITH ONE

PAIR OF HINGES THAT WILL ALLOW A FULL GATE
OPENING BETWEEN GATE POSTS. GATE HINGES SHALL

X a. "'STANDARD CHAIN LINK FENCE" SHALL CONSIST BE OF THE SOCKET TYPE, STRUCTURALLY CAPABLE OF
I OF STANDARD CHAIN LINK FENCE FABRIC, SUPPORTING THE GATE LEAF, AND HAVE LARGE BEARING
L _4 a GATES, AND GUARD OF THREE STRANDS OF SURFACES FOR CLAMPING OR BOLTING IN POSITION.
B —IB 2 - BARBED WIRE. HINGES SHALL ALLOW THE GATE TO BE EASILY OPENED
& % b. "HIGH SECURITY CHAIN LINK FENCE" SHALL AND CLOSED BY ONE PERSON, AND TO SWING A FULL 180
= CONSIST OF HIGH SECURITY CHAIN LINK FENCE DEGREES WITHOUT TWISTING OR BINDING. FORKED LATCH
3|z FABRIC, GATES, GUARD OF THREE STRANDS OF MAY BE PROVIDED FOR THE SINGLE GATE LESS THAN 10
ue BARBED WIRE, ONE SPOOL OF SECURITY RAZOR FEET WIDE. UNLESS NOTED OTHERWISE ON THE
@ ° / CONCERTINA TYPE WIRE ON TOP OF THE DRAWINGS, LATCH FOR DOUBLE GATE SHALL BE OF THE
n|Z FENCE, AND THREE SPOOLS OF SECURITY RAZOR ""DOUBLE GATE DROP ROD'" TYPE OF FULL GATE HEIGHT,
FOR GATE DROP BAR WHEN REQUIRED % / CONCERTINA TYPE WIRE AT BASE (IF AND ARRANGED TO ENGAGE THE CENTER STOP. THE LATCH
4\\ & SPECIFIED). SECURE BOTTOM LOOP OF SHALL HAVE PROVISIONS FOR PADLOCKING; LOCKS SHALL
RAZOR/CONCERTINA WIRE TO BOTTOM ROW OF BE ACCESSIBLE FROM BOTH SIDES OF GATE, AND

FURNISHED WHEN SPECIFIED. THE LOCKING DEVICE
SHALL BE CONSTRUCTED SO THAT THE CENTER DROP ROD
OR PLUNGER BAR CANNOT BE RAISED WHEN LOCKED. GATE
LATCH FOR GATE SHALL BE AS SHOWN ON DRAWING
312001.

15. GATE KEEPER FOUNDATION SHALL BE PROVIDED FOR ALL

DOUBLE GATE LEAFS, AND CONSIST OF A MECHANICAL
DEVICE FOR SECURING THE FREE END OF THE GATE WHEN
IN THE OPEN POSITION. LOCATION OF FOUNDATIONS

Donita (CONTR) on 9/8/2026 9:25 AM

Sep 08, 2026- 9:25am
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DOUBLE GATE

AT;E I,1I, OR III
o

PEDESTRIAN/SNOW PANEL
GATE WITHIN DOUBLE
GATE (WHERE REQUIRED) — |

a. STANDARD CHAIN LINK FENCE FABRIC: ASTM A
392, 2-INCH MESH, 11-GAGE NOMINAL WIRE SOIL, OR "KEYED-IN" TO ROCK 1'—0" UNLESS
DIAMETER AFTER COATING. OTHERWISE SPECIFIED.

. HIGH SECURITY CHAIN LINK FENCE FABRIC: ASTM  16. GATE HINGES, LATCHES, STOPS, KEEPERS, AND OTHER
A 392, 1-INCH MESH, 9-GAGE NOMINAL WIRE ACCESSORIES SHALL BE ZINC-COATED, STEEL, DUCTILE
DIAMETER AFTER CLASS 1 (1.20 0Z / SF) ZINC IRON, OR MALLEABLE IRON EXCEPT THAT WIRE TIES,
COATING. CLIP BOLTS, AND NUTS MAY BE OF ALUMINUM ALLOY.

4. SECURITY RAZOR / CONCERTINA TYPE WIRE: MINIMUM WEIGHT OF THE ZINC COATING SHALL BE 1.2

a. ONE COIL OF 24-INCH DIAMETER ON TOP OF OUNCES PER SQUARE FOOT OF SURFACE. BARBED WIRE
FENCE: SECURELY ATTACH TO TOP AND BOTTOM GUARD AND RAZOR WIRE AT THE GATE TOP SHALL BE AS
BARBED WIRE STRANDS AT 1B-INCH MAXIMUM SHOWN ON THE DRAWINGS.

SPACING; MAXIMUM GAP OF 2-INCHES BETWEEN 17. CHAIN LINK FENCE ACCESSORIES: EXCEPT AS SHOWN ON
BOTTOM OF COIL AND TOP OF CHAIN LINK FENCE; THE DRAWINGS, FENCE ACCESSORIES SHALL BE IN

TO WITHSTAND 200 LB (MINIMUM) PULL LOAD ACCORDANCE WITH ASTM F 626. POST CAPS, RAIL ENDS,
WITHOUT BECOMING DETACHED. AND BARBED WIRE SUPPORT ARMS SHALL BE

b. THREE COILS OF 30-INCH DIAMETER AT GROUND ZINC-COATED, STEEL, MALLEABLE IRON, OR DUCTILE
LEVEL (WHERE SPECIFIED): SECURELY ATTACH IRON EXCEPT THAT POST CAPS AND RAIL ENDS MAY BE
TO CHAIN LINK FABRIC, AND EACH OTHER, AT OF CAST IRON. RAIL SLEEVES, WIRE TIES AND CLIPS,
18—-INCH MAXIMUM SPACING, TO WITHSTAND 200 CLIP BOLTS, NUTS, BRACE BANDS, TENSION BANDS,

LB (MINIMUM) PULL LOAD WITHOUT BECOMING REINFORCING WIRE, AND TENSION BARS SHALL BE
DETACHED. ZINC-COATED, STEEL EXCEPT THAT CLIP BOLTS AND

5. ZINC-COATED BARBED WIRE: TWELVE—GAGE WIRE NUTS MAY BE OF ALUMINUM ALLOY.

WITH 14-GAGE, 4—POINT BARBS, ZINC—COATED.

BARBED-WIRE GUARD TO BE MOUNTED ON 45-DEGREE

CORNER AND LINE POSTS. FOR BARBED-WIRE GUARD

ON DOUBLE GATE, SEE DETAIL A ON DWG. 31 2038.

C 6. BOTTOM TENSION WIRE & GALVANIZED STEEL TIES:
\ . a. FOR USE WITH STANDARD CHAIN LINK FENCE
POSTS EVENLY SPACED (10'-0" MAX) FABRIC: TWO 12 1/2-GAGE TWISTED, BARBLESS,

ZINC-COATED STRANDS MAY BE SUBSTITUTED FOR

7-GAGE BOTTOM TENSION WIRE; ASTM F626,

12-GAGE NOMINAL WIRE TIE DIAMETER AFTER FENCE GROUNDING CONNECTIONS DETAILS_ _ _ _ _ _ 31 1501

CLASS 3 (0.80 0Z/SF) ZINC COATING. SUBSTATION STANDARDS CHAIN-LINK FENCE

SINGLE GATE, TYPE I, II, OR III " b. FOR USE WITH HIGH SECURITY CHAIN LINK FENCE GENERAL REQUIREMENTS _ _ _ _ _ __ _ _ _ _ _ 31 2000-2
BRACING PIPE 1 1/2" STD FABRIC: ASTM A 392, 9-GAGE NOMINAL BOTTOM CHAIN-LINK FENCE GATE LATCHES_ _______ — 31 2001
/RAZOR WIRE, SEE NOTE 4, TYP RAZOR WIRE & BARBED WIRE :

SHALL BE AS DIRECTED, AND SHALL BE 3'-0" DEEP IN

DIMENSION
FACE TO FACE POSTS

POSTS EVENLY SPACED (10'-0" MAX)

SINGLE GATE
TYPE I OR II

W 4,

DIMENSION FACE-TO-FACE POSTS —

POSTS EVENLY SPACED (10'-0" MAX)

POSTS EVENLY SPACED (10'-0" MAX)

TYPICAL PLAN REFERENCE DRAWINGS

FOR ALL CORNERS, PULL POSTS, CHAIN-LINK FENCE SWING GATES. _ ________ 31 2038
BARBED-WIRE GUARD, CONTINUOUS (AT 45°) AND GATE LEAVES, SEE NOTE 8 IENgcl)ogzwiRgF[))Ié'fﬁzEgoﬁqﬁg Ck’é?ﬁ ; 626
SEE NOTE 5, TYP ACROSS SINGLE GATE OPENING 9-GAGE NOMINAL WIRE TIE DIAMETER AFTER
el s siliogts: St CLASS 1 (1.20 0Z/SF) ZINC COATING.
l é 7. ON LONG RUNS, PROVIDE BRACED PULL POSTS AS
REQUIRED FOR PROPER STRETCHING OF FABRIC.
FINISHED GRADE 8. A ROLLED "I'" SECTION WITH ROUNDED FLANGES,
\ WEIGHING NOT LESS THAN 2.2 POUNDS PER LINEAR
. FOOT, MAY BE SUBSTITUTED FOR TOP RAILS AND
CHAIN LINK FENCE BOTTOM TENSION WIRE, BRACING.
FABRIC, SEE NOTE 3a OR 3b, TYP ELEVATION Ap ST NOTE 6o OR 6o, TP 9. STANDARD H OR U-SECTIONS MAY BE SUBSTITUTED
/SEE DETALLS ON 31 2000-2 FOR PIPE FOR LINE POSTS ONLY, PROVIDED THAT

FOR RAZOR WIRE ATTACHNENT 36 POUNDS PER LINEAR FOOT. o oo THAN

TO BARBED WIRE, TYP 10. TOP PORTION OF FENCE POST FOUNDATION SHALL BE
SEESEREn FORMED ROUND A DISTANCE OF APPROXIMATELY 1'—0"
BELOW SUBGRADE OR TO ROCK SURFACE, WHICHEVER
OCCURS FIRST.

11. FENCE POSTS, TOP RAILS, AND BRACES: ASTM F
1083, SCHEDULE 40 STEEL PIPE.

12. ALL JOINTS BETWEEN TUBULAR GATE FRAME MEMBERS
SHALL BE WELDED. A |5ies MODIFIED NOTE 1B.

13. GATES AND ACCESSORIES: EXCEPT AS SHOWN ON THE R7-FF

DRAWINGS, GATES AND ACCESSORIES SHALL BE IN
ACCORDANCE WITH ASTM F 900. GATES SHALL BE SUPERSEDES DWG NO. 31 2000G (IN PART)
UNITED STATES DEPARTMENT OF ENERGY

SWING-TYPE WITH ZINC—COATED, ROUND TUBULAR
FRAMES. THE ZINC COATING SHALL HAVE AN AVERAGE WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

IO T L 2 o s
\ SUBSTATION STANDARDS
CHAIN-LINK FENCE

FINISHED GRADE—W\

9-8-26 REVISED FOR GATE LANGUAGE UPDATE.
A7-KB

@

BRACING PIPE 1 1/2'" STD
FOR ALL CORNERS, PULL POSTS,
AND GATE LEAVES, SEE NOTE 8

3/8" MIN NOMINAL DIAMETER
TRUSS RODS WITH TURNBUCKLES
FOR ALL CORNER AND END POSTS

‘ DOUBLE GATE ‘
F TYPE I, II, OR III W

SHALL BE THE SAME AS THE FENCE FABRIC.

FINISHED GRADE
\‘ 222 %5y - GENERAL REQUIREMENTS (SHEET 1 OF 2)
PEDESTRIAN/SNOW PANEL \Ls/s" MIN NOMINAL DIA TRUSS RODS WITH JERRY SCHREIBER DOUG HANSON
GATE NOT SHOWN FOR CLARITY TURNBUCKLES FOR ALL BRACED PANELS AND DESIGNED S5 S — — —— APPROVED CIVIL ENGINGERTNG WANAGER —
FOR GATE LEAVES OVER 6'—-0" WIDE
ELEVATION C—C A SEPTEMBER 27, 2016 | 31 [ 2000-1
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9'" MAX COIL

SPACING,

TYP

18" MAX SPACING OF ATTACHMENT
POINTS, STAGGER TOP & BOTTOM, TYP

3 STRANDS OF BARBED WIRE OR
3 STRANDS OF BARBED
WIRE WITH RAZOR WIRE,

COMBINATION CAP AND

BARBED WIRE SUPPORTING ARM

9'" MAX COIL

SPACING, T:Z/KE\\\\i

18" MAX SPACING OF ATTACHMENT
POINTS, STAGGER TOP & BOTTOM, TYP

RAZOR WIRE SEE NOTE 1 (31 2000-1), TYP VAR o
S;;gégTWIRE .— 2" MAXIMUM GAP BETWEEN _— 2" MAXIMUM GAP BETWEEN
l % |, TOP OF FENCE AND BOTTOM Z|a TOP OF FENCE AND BOTTOM
ox —Vox —e\s e =|> OF BARBED WIRE H b e e X e X e X | . XX =X —— =2 E OF BARBED WIRE
——xr—x—f—x—mx';—x%fx—w X X—— & 7 Tl SRS IS ¢ AR R e e e
— e el yoote y L i tn BN S b e S . — :
* X
o TOP RAIL PIPE 1 1/4" STD, SEE NOTE 8 (31 2000-1);
e HOLE SUITABLE FOR THROUGH PASSAGE OF TOP RAIL = 18'-0" MIN LENGTHS FOR TOP RAILS, CONNECTED INTO A
0 P CONTINUOUS RUN WITH 6" MIN EXPANSION COUPLINGS
S PIPE 2 STD & TIE CLIPS
o=z : x @ 1'-3" MAX | STRETCHER BARS NOT LESS
53 SEE NOTE 9 (31 2001-1) : = SPACING, TYP / THAN 3/16x3/4 OR EQUIVALENT
z'5 CROSS—-SECTIONAL AREA
m—W0 E
3 COILS OF RAZOR WIRE, g
- SEE NOTE 1 (31 2000-1), TYP = -
() a g
a =1 3
2D = \BRACING PIPE 1 1/2" STD,
S(p3 2 SEE NOTE 8 (31 2000-1)
— - = -
pu =g N
2 ~—~—p1pE 2 12 STD
>
R % | 5 < | NOTE
Fl Z T Z 5 ! 1. REFERENCE NOTES ON 31 2000-1.
¥ G ~ _ S BOTTOM TENSION WIRE,
NS X SEE NOTE 6a or 6b (31 2000-1)
FINISHED GRADE
1
A oo+ < 7 T
< 0% 7]
TOP OF GONCRETE / W‘ < ds ¢ "f e ‘( W‘ TOP OF CONCRETE
" <|5 2" ABOVE FINISHED
2. ABOVE FINISHED ~ al TYPICAL SECTION «|% J8, 22 ! a0 GRADE
I I sz < 2{; olo I I
| | S e B 5|2 ‘ ! TIE CLIPS @ 2'-O"
| { | 7l =g == | { MAX SPACING, TYP
\ \ & :c|>") c|> \ \
=z
b | FL=J b |
LI =7 = REFERENCE DRAWINGS
FENCE GROUNDING CONNECTIONS DETAILS__ _ _ _ _ 31 1501
TYPICAL CORNER SUBSTATION STANDARDS CHAIN-LINK FENCE
IN FIRM SOIL AND ROCK OR PULL POST GENERAL REQUIREMENTS _ _ __ _ _ ___ _ __ 312000-1
CHAIN-LINK FENCE GATE LATCHES_ _ __ ____ 31 2001
IN SOFT SOIL END AND GATE POST SIMILAR CHAIN-LINK FENCE SWING GATES _ _ _ _ _ _ _ _ _ _ 31 2038
MIN ) EXCEPT FOR BARBED WIRE
GUARD & RAZOR WIRE
TYPICAL LINE POST SEE DWG 31 2038
C 7-27-26 REVISED FOR GATE KEEPER UPDATES.
A7-KB
B 11-7-25 UPDATED TOP OF CONCRETE TO BE AT 2"
A7-FF ABOVE FINISHED GRADE
5-14-18 MODIFIED THE TOP OF THE 'TYPICAL SECTION'
A AT—FF DETAIL TO SHOW CONNECTION TO BOTTOM ROW OF
BARBED WIRE.
SUPERSEDES DWG NO. 31 2000G (IN PART)
UNITED STATES DEPARTMENT OF ENERGY
WESTERN. AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO
SUBSTATION STANDARDS
GENERAL REQUIREMENTS (SHEET 2 OF 2)
DESIGNED JERRY SCHREIBER _ _ _ _ approveD DOUG HANSON
CIVIL ENGINEERING MANAGER
Fa] sepTEMBER 27, 2016 | 31 [2000-2
RFEF (S):
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GATE FRAME — 13 1/2"¢ BAR
||| /i:FC% PIPE SIZES VARY, SEE
PIPE SIZES VARY, SEE Ql1E NOTE 3r GATE FRAMES AND POSTS
R A PO i | ANGLE BRACKET TO HOLD DROP ROD TABLE ON DWG 31 2038
I IN UPWARD POSITION /
1] e
] | | = i
1 i
] 4
o] I
| T i
| | ~—
NOTE 2 W I W
7 ! | a
) I o . SECTION I-I
Wy oon B LU & &
GATE POST 3/8" X 2 L - i
GATE FRAME / (OR FRAME) CARRIAGE BOLT = | T " NOTE 4
| S
\
Fr 1 ik - | |
n =1 I } ‘ ‘ ‘ I
NOTE 2 } } i ] } | }0 i
] | [ }
I } | . ’
|| | | |
~ L 3/4" | STEEL PIPE ! , O ‘ |
z NP, 1 | ¥ ok |
[ PR < i T T '
R [ S | Lol
- = . | |
%Eo X PR @ W @
@ 6" SONO-TUBE
FORKED LATCH GATE DETAIL DOUBLE GATE DROP ROD DOUBLE GATE LATCH
DETAIL B (31 2038) SECTION B-B (31 2038 DETAIL C
(TO BE USED FOR SINGLE GATE LESS THAN 10 FEET WIDE) SECTION C—C 31 2038 (OPP HAND) (TO BE USED FOR DOUBLE GATES OR
GATES WIDER THAN 10 FEET)
3/4" MIN _3/4" MIN NOTES
A B C STRETCHER BAR D 1. REFERENCE NOTES ARE ON 31 2000-1.
_ 'l 'l |' } 2. FORKED LATCH SHALL BE MALLEABLE STEEL,
= STRETCHER BAR 1/16" PL - EngERCIAL—GRADE TYPE SIGNET CAT# CL-FM OR
in H / _~ [ 3. DROP ROD SHALL BE GALVANIZED STEEL, TYPE CHAIN
i b i i e e e e e L e e e e e TS FEEE e S S i ) LINK FITTINGS CAT# 36DROPKIT OR EQUAL.
2 _ 4. DOUBLE GATE LATCH SHALL BE GALVANIZED STEEL,
0 TYPE STRONG ARM CHAIN LINK DAC INDUSTRIES CATH#
****************** 4000 OR EQUAL.
FABRIC
L I
?/ 71\% | \/ T}C D SMOOTH SEALED REFERENCE DRAWINGS
s o 7, & PIPE 1 1/2 STD END (TYP) FENCE GROUNDING CONNECTIONS DETAILS._ _ ___ _ 31 1501
ou S CHAIN-LINK FENCE GENERAL REQUIREMENTS
¢ E (SHEET 1 OF 2) _ __ _ _ _ __________ 31 2000-1
A Bt/ 72" qn CHAIN-LINK FENCE GENERAL REQUIREMENTS
HOLES a2 d (SHEET 2 OF 2) — —_ _ _ ______ " ___ 31 2000-2
o o A o 6" o CHAIN-LINK FENCE SWING GATES_ _________ 31 2038
an o 1/om 21_gn
—
4i_gn
SLIDE BAR LATCH GATE DETAILS
SECTION A-A (31 2038)
(TO BE USED ONLY IN ICE AND SNOW AREAS)
m 7-27-26 REVISED TO UPDATE GATE LATCH.
FABRIC
28 BAR 5 PL 7/16x1 1/2x3 p ! I |i7%s
e AR ,‘('\Q[PL 3/8x4x6 1/4 } | FABRIC H j;/fgzz REVISED PLATE SIZE IN SECTIONS A-A & D-D.
174" PL 3/16 ; a / | } | } PL 172x1 172x1 172 G 9-27-16 GENERAL REVISIONS TO INCORPORATE OSEM
v — | Lo } | | PIPE 1 1/2" STD PL 3/8x2x4 5/8 A7-JAS WAPA ORDER 470.1H, 2016.
3/16 1 = — Il — | / 7-15-03 REVISED TITLE BLOCK ONLY.
X 8 R B | — | 1722 BAR 4 2 19" F {A7255
Pl I ‘ I [ - PIPE 1 172" SO
" T " _ |
/1/4“ oL a2t o | AMME;‘#, i ME,L,* 1/2% BAR . | 1/4n pL | [ [22557 [PELETED TP GATE ELADDED DETAIL B & Rer OWG
PIPE | P \ 3/16 " ‘ 25
) ) 17179 LTSy 7T 1/ PL\ | f D izg‘sc;g REDRAWN AND REVISED ON CAE
< < HSTD —— —1— —4—%% ‘ — } f } e
N/ v | | K‘%J/ SUPERSEDES DWG NO. E40-D-6188
174" PL |5 | 77L\:’/7/ / 1/4" PL |1 UNITED STATES DEPARTMENT OF ENERGY
Tl | e | g - 1/26 BENT BAR WESTERN_AREA POWER ADMINISTRATION
| | I L {4 \ " L4 — CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
— \ 7 e~ \ ‘ PIPE 2" STD ‘ PIPE 2" STD 3/16
- ﬂiﬂ!ﬂ!ﬂ!ﬂk o ; =1 jﬂ!ﬂ!ﬂ!ﬂ!% ]} | é iTYP - v PIPE 1 1/2" STD SUBSTATION STANDARDS
: 3161 | 1| 3/16 1/8
e 174" PL 5/16" PL } \ PL 3/8x4x4 5/8 - | } CHAIN-LINK FENCE
S |
3/16 s TP 1 | I>pL 1/16x1 172x1 172 GATE LATCHES
|
O\') DESIGNED J.G. HANSON APPROVED D.A. COVINGTON __
DIRECTOR, DIVISION OF
SECTION A-A SECTION B-B SECTION C-C SECTION D-D SECTION E-E CLVIL DESIGN
] APRIL 10, 1979 | 31 [ 2001

REF (S):
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L
— LOCKNUT:
PALNUT (REGULAR) OR
TYPE MF NO. 1 (REGULAR, SQUARE)
GRIP _L 7/8'" MIN
1.1/16" MAX
5782 BOLT

BOLT LENGTHS REQUIRED FOR VARIOUS GRIPS

L |1 14" 1172 1 374" 2" 2 174" 2 172" 2 374" 3"

GRIP| 3/8" | 7/16" | 1/2" | 9/16" | 5/8" [11/16"| 3/4" |13/16"| 7/8" |15/16" o116t 1 18" 11 37161 14" 1 S/16M 1 38" 1 77161 172 1 97161 578" [1 111671 374" (1 13716 1 78" 1 157167 2" (2 1/16"(2 1/8"

NOTE

1. GRIP INCLUDES FILLS AND BEVEL WASHERS WHERE USED.

L
LOCKNUT:
L PALNUT (REGULAR) OR
\ TYPE MF NO. 1 (REGULAR, SQUARE)
GRIP L 1 1/16" MIN
1 174" MAX
3/48 BOLT
C 751503 |REVISED TITLE BLOCK ONLY.
A7-DH
B ;2889 [REDRAWN AND REVISED ON CAE.
A2-GB

BOLT LENGTHS REQUIRED FOR VARIOUS GRIPS SUPERSEDES DWG NO. E40-D—5665

UNITED STATES DEPARTMENT OF ENERGY

| e e 2 s 2 2] 2 e 14 VESTERNAREA. POWER AMINISTRATION

oRIP| 378" | 7716 | 1720 | 9s16 | 578" [1116 | 374 | 13718 | 78t |15s160 | 10 |1 oas16|1 18t |1 321601 e |1 5161 38 |1 721601 120 91t | 1 B8 |1 11160 1 34 |1 13161 7e 15180 20 |2 171602 18 |2 3/16 SUBSTATION STANDARDS

Mar 22, 2006- 2:29pm Plotted By: Seela S:\Engineering\Stondard Drawings\31\31_2002c.dwg Lost Saved By: palmer IMAGES:

5/8 & 3/4 DIA
CONNECTION BOLTS

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

A] APRIL 10, 1979 31 | 2002
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3 STRANDS OF BARBED WIRE OR 3 STRANDS

R K X S X X —]

N AR K DI B

DETAIL A

—X—X—X—X A X[

DR

IS5

v X A SN

e R X ]

Ko E K] e X

FINISHED GRADE —

3a OR 3b,

CHAIN LINK FENCE FABRIC,
SEE NOTE 3a OR 3b,

LOCATED ON DWG 31 2000-1, TYP

(31 2001) B8 C (31 2001)

—

DOUBLE GATE-TYPE I

OUTSIDE ELEVATION
3 STRANDS OF BARBED WIRE OR 3 STRANDS
OF BARBED WIRE WITH RAZOR WIRE, SEE NOTE 1 (31 2000-1),

DETAIL A

= AR A A AW ARk

= X T g T e T e R e X T e T e I e X

sfx—xjyzx\Ex—x—x—x—x—x—x—x—x—x—
e X X R R K X S Y X SR R O X X X ]

XX A e X

FINISHED GRADE —\

o

CHAIN LINK FENCE
<. FABRIC, SEE NOTE ~

3a OR 3b,

LOCATED ON DWG
DWG 31 2000-1, TYP —|

CHAIN LINK FENCE FABRIC,
SEE NOTE 3a OR 3b,

LOCATED ON DWG 31 2000-1, TYP

FINISHED GRADE —\

CHAIN LINK FENCE FABRIC,
SEE NOTE 3a OR 3b,

= |x
M DETAIL B
Wil (31 2001) 1] LU
‘ (31 2001) B C (31 2001 )
3 g
DOUBLE GATE-TYPE II §g
OUTSIDE ELEVATION Y
3 STRANDS OF BARBED WIRE OR 3 STRANDS
é OF BARBED WIRE WITH RAZOR WIRE, SEE NOTE 1 (31 200-1), TYP DETAIL A
= —_— —_—
G — X X— X— X— X— X— Xk — X— X— X— X—X X— B—X X——X—X X—X—X—X—X—X—X—X—X—X
~—x—Xax*xwx~x~—x4xax*xwx~x7— X —= o X Sy e X XS X ) — Y e
K e R X S X XA e e K X R X S e e 8 e R U B XN X R A%
TR e i T T e e e (i B T T gl X |t R e X S e TR xe
LT — Al [T
x|
§E L LI
Ar —*Am 2001) W ligni
L o <k
H xDETAIL B B Ll L
(31 2001) \_ ¥ |
e f L
=
° xiﬁg
EER (31 2001) B C (31 2001 )
= N |
.EE o 2
o~ N -
4'—Q" N

LOCATED ON DWG 31 2000-1, TYP

DOUBLE GATE-TYPE III
OUTSIDE ELEVATION

3 STRANDS OF BARBED WIRE OR
3 STRANDS OF BARBED WIRE WITH
RAZOR WIRE, SEE NOTE 1 (31 2000-1), TYP

RAZOR WIRE & BARBED
WIRE CONTINUOUS AT 45°
ACROSS GATE OPENING

z
==
&~ e X XS X = X —X X X S X X — Y — Y X X —
P X X X R X% ==X X By — P X e X X
— X e T e e X y.—:‘j): —x: ;r— D s S —
CHAIN LINK FENCE } = ) ] > 1/4n
FABRIC, SEE NOTE %o T
— Et —
: DETAIL B
LOCATED ON DWG F
DWG 31 2000-1, TYP —_| L] ™ (31 2001)
~ P S
FINISHED GRADE n L
> \ |
§% LL §E LL]
& ] &

SINGLE GATE-TYPE I
OUTSIDE ELEVATION

3 STRANDS OF BARBED WIRE OR
3 STRANDS OF BARBED WIRE WITH
RAZOR WIRE, SEE NOTE 1 (31 2000-1),

[

= X — K X X —|

FINISHED GRADE —

LIRSS e,
L TYP
|| [TH~ oETAIL B
31 2001)
[
g

S

T
!

GATE FRAMES AND POSTS

REQUIRED SIZES

RAZOR WIRE & BARBED
WIRE CONTINUOUS AT 45°
ACROSS GATE OPENING

11_g"

Z SINGLE GATE-TYPE II
; = OUTSIDE ELEVATION
N
RAZOR WIRE BELOW
NOT SHOWN FOR CLARITY
— X —X XF—Xx—
Y
—X—X X—x—
—X—X X— X—
J L MIN FOR CLEARANCE
VIEW A-A
3 STRANDS OF BARBED WIRE OR
3 STRANDS OF BARBED WIRE WITH
A FAZOR WIRE. SEE NOTE 1 (31 2000-1), TYP
— X—X X—— X —— X—X
IF SPACE EXCEEDS 6" ADD
ANOTHER BARBED WIRE STRAND
— X ==X I Y =X — — X —
N e e
— e e — Xt
e 3 £ = )
2o GATE FRAME
r TRUSS ROD
N

2 174", TYP
—

-—

DOUBLE GATE BARBED WIRE & RAZOR WIRE GUARD

DETAIL

A

MIN FOR CLEARANCE

GATE FRAME SIZE OF GATE OPENING GATE POSTS
(STD PIPE SIZES) SINGLE DOUBLE (STD PIPE SIZES)
T0 6'-0" T0 12'-0" 2 1/2"
1 172" OVER 6'-0" TO 13'-0" [OVER 12'-0" TO 26'-0' 3 1/2"
OVER 13'-0" OVER 26'-0" 6"
NOTES

1. REFERENCE NOTES ARE ON 31 2000-1.
2. SEE DETAILS ON 31 2000-2 FOR RAZOR WIRE
ATTACHMENT TO BARBED WIRE.

REFERENCE DRAWINGS

FENCE GROUNDING CONNECTIONS DETAILS _ _ _ _ _ _ 31 1501

CHAIN-LINK FENCE GENERAL REQUIREMENTS
(SHEET 1 OF 2)
CHAIN-LINK FENCE GENERAL REQUIREMENTS
(SHEET 2 OF 2)
CHAIN-LINK FENCE GATE LATCHES — — —

31 2000-1

31_2000-2
— 31 2001

B (927,18 GENERAL REVISIONS TO INCORPORATE OSEM
A7-JAS WAPA ORDER 470.1H, 2016.
Al7515-0 REVISED TITLE BLOCK ONLY.
A7-DH
UNITED STATES DEPARTMENT OF ENERGY
WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

CHAIN-LINK FENCE
SWING GATES

SUBSTATION

DIRECTOR, DIVISION OF

31 |

.| FEBRUARY 28, 1991 |

2038

RFF(S):
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CONTROL CABLE

WIRES

TO0 SWBD

-

WAL KWAY /
GROMMET

m

SWITCHBOARD WIRE

DUPLEX SWITCHBOARD

SECTION SIDE SHEET

/ 170 FRONT OF

OUTGOING
CONTROL

CABLE

WIRES —%

/
/
/
/
/

SIDE SHEET

AN e e

CAPACITOR

TOP VIEW

CAPACITORS

(NOT ALL SHOWN)

INSULATED SLEEVE

j

GROMMET —~

O

:

%lan\a g e e

ey

! DUPLEX PANEL

SUPPORT BLOCK

SUPPORT BLOCK, EQUAL
/ TO WEIDMULLER TYPE SH
=]

&
el
Do+ —19
Do 17
DO+——— o
DO-1__—@
DT C
D =———

SIDE VIEW

CLAMP & SCREW,
_‘/ EQUAL TO WEIDMULLER
TYPES DS & BS

COPPER BAR EQUAL TO
WEIDMULLER TYPE N SCH
(DO NOT USE TO GROUND
INCOMING CABLES)

SWITCHBOARD WIRE
TO INTERIOR
DEVICES

GROUND WIRE TO SWITCHBOARD STEEL.

E

KEEP AS SHORT AS POSSIBLE TO
MINIMIZE LEAD INDUCTANCE AT 2 MH,.

EACH ASSEMBLY TO BE INDIVIDUALLY
GROUNDED. USE SERRATED TOOTH
LOCKWASHERS TO PIERCE PAINT
AND OXIDATION.

65
SPECIFICATIONS

CAPACITORS SHALL BE RATED AT 0.1 MFD, GREATER THAN OR
EQUAL TO 600 WVDC, BE OF THE METALLIZED POLYESTER FILM
TYPE, AND BE EQUAL TO TRW BRAND X663F OR X663FR, ELPAC
BRAND /ZDR104 OR ZDX104, OR ITT BRAND PMT—2R.

COPPER BARS SHALL BE CONSTRUCTED OF HARD—-DRAWN COPPER

" AND SHALL BE USED FOR GROUNDING AND SUPPORT PURPOSES.

CONNECTORS FOR SOLID 18-22 GAUGE WIRES SHALL BE EQUAL

" TO AMP 250 SERIES PIDG, TIN PLATED BRASS, NUMBERS

61204, 61265, 60366, OR 42599.

. THE USE OF SELF TAPPING SCREWS WILL NOT BE PERMITTED.

MECHANICAL AND STRUCTURAL CONNECTIONS SHALL UTILIZE
STANDARD MACHINE SCREWS AND BOLTS WITH NUTS AND
SERRATED TOOTH LOCKWASHERS.

SHOWN ON THIS DRAWING IS ONE 12—POINT SUPPRESSOR

" ASSEMBLY. FEACH 12—POINT ASSEMBLY IS DESIGNED WITH THE

FOLLOWING CRITERIA:
A.  MAINTAIN SELF—-RESONATE FREQUENCY HIGHER THAN 1.5
MHZz BY KEEPING THE EQUIVALENT SERIES INDUCTANCE

AS LOW AS POSSIBLE.
B. KEEPING THE RESISTANCE OF ALL ELECTRICAL CONNECTIONS
T0 A VALUE UNDER 0.1 OHM.
C. PERMIT ACCESSIBILITY TO TERMINAL BLOCK CONNECTIONS
REFER TO SPECIFIC SCHEMATIC AND WIRING DIAGRAMS FOR ACTUAL
NUMBER AND LOCATION OF CAPACITORS.

(3 7-15-03 REVISED TITLE BLOCK ONLY.

A7-RC

9—16—87|REDRAWN & REVISED
B A2—MKM

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

TYPICAL DUPLEX SWITCHBOARD
SURGE SUPPRESSOR NETWORKS
DETAIL LAYOUT

DESIGNED APPROVED CERALD D. BIRNEY

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

Ch MARCH 14, 1979 31 4001
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BREAKER CONTROL CONTROL TRANSFER ~ COMMUNICATIONS TEST ~ RAISE/LOWER CONTROL DIFFERENTIAL CONTROL BREAKER BYPASS CONTROL DIFFERENTIAL CONTROL SWITCH HANDLES
182CSx 43—-182CSx BCCS* 84-KV1ACS* 87TB1CS* 182BCS* 87B1CSx 1. PISTOL GRIP HANDLES ARE USED FOR FUNCTIONS WHICH,
© ® ® © © © ggﬁngégATED, CANNOT BE REVERSED OR STOPED UNTIL
BREAKER CONTROL CONTROL TRANSFER COMMUNICATIONS TEST TAP CHANGER y

- 2. ROUND OR KNURLED HANDLES ARE USED FOR METERING
< 2 TaRcer LOCAL 5, © OF & % OFF NORMAL, 2 APPLICATIONS.
<& & “r & 4 N RO (4 %, A 3. OVAL HANDLES ARE USED FOR ALL OTHER FUNCTIONS.
° ° ° ° ° ° R\ ° 4. WHERE RESPONSE TO A CONTROL FUNCTION IS INDICATED
ABOVE THE SWITCH, THE DIRECTION OF ROTATION OF
THE SWITCH HANDLE SHALL CORRESPOND TO THE
DIRECTION OF CHANGE INDICATION.
5. A MINIMUM OF TWO SYNC SWITCH HANDLES SHOULD
BE PROVIDED FOR EACH SUBSTATION; HOWEVER, ONLY ONE
POSITIONSM POSITIONS POSITIONS] PESITIO&S POSITIONS POSITIONS POSITIONS] HANDLE WILL BE ISSUED FOR OPERATION.
CONTACTS % 2|2 CONTACTS g % CONTACTS % bz CONTACTS el 8 CONTACTS bz CONTACTS x| CONTACTS a5
=== S A n|o S|o|lg o = o
Tod o 1C X ToqdFo1C | X Tof~1C | X Todf~1C [ X TodFoiC | X TodFoiC | X Toqf~1C | X
2o o 2C X 70 = 2C X 20 }02C [X 20 }02C X 20 o2C X 20 02C X 204 F02C [X
30 o 3C X 30— }03C | X 30— o3C | X 3o o3C [ X 30 o3C | X 30— o3C | X 30— |o3C | X
40 o 4C X 40— o4C X 40— |o4C X 40— |o4C X 40 |o4C X 40— |04C X 40 |04C | X
50 | 5¢[X S5o-}o5C [ X 50— |5C X BLACK, OVAL HANDLE 50— fo5C [ X 504 Fo5C [ X 50 po5C [ X
6od o 6C[X 60— 06C X 60— -06C X SPRING RETURN TO CENTER 60— -06C X 60— -06C X 60— -06C [X
7o+ o 7C| X 7oqo7C | X 70— 7C X GREEN LAMP GOES OFF AT 7oFe7C [ X 7oFe7C [ X 70— o7C | X
8o o &C X So—{ F08C X 8o 08C X FULLY RAISED POSITION 80— o8¢ X 80— o8¢ X 8o o8C [X
90— o 9C X | X BLACK. OVAL HANDLE 90— o9C X RED LAMP GOES OFF AT 90— Fo09C [ Xx go—Fo9C | X 90— }09C [ X
Too = 10C XX ALL POSITIONS MAINTAINED 100 |-o10C X FULLY LOWERED POSITION 100 o10C X 100 010C X 100 010C X
=3 X Tl o11C|_X Tl o11C[_X Tl Fo11C X
DLk, PLSTDL SRIF NANDLE 120 012G X 120 F012C X 120 F012C X 120 Fo12c [ [X
GREEN LANP INDICATES BLACK, OVAL HANDLE 130 o13C| X 130 o13C| X 130 o13C] X
OPEN BREAKER ALL POSITIONS MAINTAINED 140 o14C X 140 o14C X 140+ 014C X
RED LAMP INDICATES YELLOW LAMP INDICATES 150 o015C| X 150 015C| X 150 015C X
CLOSED BREAKER TRIP SIGNAL 160 Fo016C X 160 Fo016C X 160 Fo016C X
RED LAMP INDICATES 1704 Fo017C| X 1704 Fo17C| X 170 Fo17C X
COMMUNACTION SYSTEM OK 180 0180 X 180 0180 X 180 —018C M
190 F019C[ X 190 F019C[ X T90— F019C [ X | X
200— 020C X 200— 020C X 200 o20C| X | X
BLACK, OVAL HANDLE BLACK, OVAL HANDLE 2leHo21Ci X [ X NOTES
ALL POSITIONS MAINTAINED ALL POSITIONS MAINTAINED ZZﬁ EHC XX 1. THE TERMS "CUTOUT SWITCH" SHALL NOT BE USED
23 23C[ X [ X . .
240 0 24c[ X X 2. THE USE OF MIMIATURE SWITCHES SUCH AS
250 0250 X ELECTROSWITCH MIN SERIES IS ACCEPTABLE.
260 =0 26C X 3. A "LOCKOUT'" OR HAND RESET AUXILIARY IS NOT
270 F<27C X X CONSIDERED A SWITCH AND IS DESCRIBED ON DRAWING
31-5103.
280 028C X [ X
MOD CONTROL RECLOSER CONTROL VOLTMETER SELECT REGULATOR CONTROL SYNC RECLOSER CONTROL Zme Fozsc] | 4. SWITCH DEVELOPUENTS SHOULD BE SHONEN ON SCHENATIC
181CS¥ 9-182CS¥ VUIACS¥ 90-KVIACS¥ 25-182CS¥ 79—182CS¥ oot osoc T DL CRAMS WHERE POSIBLE, :
© ® 320 0320 X X 5. CONTACTS ARRANGEMENT SHOWING HERE ARE TYPICAL
GE TYPE SBM SWITCHES.
MOD_CONTROL RED/GREEN RECLOSER VOLTMETER REGULATOR SYNC RECLOSER BLACK, OVAL HANDLE % TYPICAL DESIGNATION
N D‘@ TARGET OFF B-C MANUAL \ OFF ALL POSITIONS MAINTAINED
QQQ/ NAT/HAC (0‘5‘6‘ W V/Q) O\V ﬂ(//\O \S?%S? 47(//\0 N 2N
o o v o) o o o)
o
POSITIONS POSITIONS POSITIONS POSITIONS POSITIONS POSTTIONS ® AC OR DG POTENTIAL INI-D'IA(::‘:IS(‘)N
CONTACTS [z ofF [& CONTACTS e CONTACTS |w|m|of < CONTACTS z|e CONTACTS [z |u |2 CONTACTS | b
S [VatTnad = 5|3 5| &b =5 1155 3|5 ® _Irh/i[’;lgﬁli%EERQL’f_ﬁPLMLE(N‘[O{VIE—R’E%RVICE OR ENERGIZED OR
1oqF=o1C X ToqFo1C X Todo 1c] [x] [x TodatC [ X loH}oic X fo—oiC X © INDICATES EQUIPMENT OUT-OF—SERVICE OR DE-ENERGIZED
2odFo2C X TodFo12C X e 20po2c X 204F02C | X 20 o2C | X OR TAP CHANGER FULLY RAISED
304 -03C X 30 |-03C X 3040 3C X Soo3C | X 3o-o3C X 3o o3¢ X @ INDICATES COMMUNICATION TRIP SIGNAL
40-|-04C X 4004C | X 40 o 4C X | x 40 |04C X 404 04C | X 40— |o4C | X
So <50 X Soq 50 X INDICATES RECLOSER OR COMMUNICATION IN-SERVICE
BLACK, OVAL HANDLE BLACK, KNURLED HANDLE BLACK, OVAL HANDLE BLACK, OVAL HANDLE
60-o6C | X ALL POSITIONS MAINTAINED ALL POSITIONS MAINTAINED ALL POSITIONS MAINTAINED o ko6C | X SPRING RETURN TO CENTER
7o4Fo7C | X 70 Fo7C X
8o Fo8C X | X 80— Fo8C [ X
go-fo9c X1 X BLACK, OVAL HANDLE
10eH a10C XX A 6 . REMOVABLE ONLY IN "OFF"
BLACK, PISTOL GRIP HANDLE POSITION
SPRING RETURN TO CENTER ALL POSITIONS MAINTAINED
CREEN LAMP INDICATES MOD
FULLY OPEN
RED LAMP INDICATES MOD Asl o . AL BC
FULLY CLOSED C-A Cc-A
RED A GRESN LAMPS. ARE ON T -[ Y -[ T SWITCH DRAWING WHERE D|71508 REVISED TITLE BLOCK ONLY.
AT INTERMEDIATE POSITIONS \J
DEVELOPMENT FORMAT DEVELOPMENT APPEARS C[i524-36 [REDRAWN ON CAE
____NOTE 4_(T¥P) _ _ _ _ NOTE 4 (TYP) B [10-10-83 [REVISED AND REDRAWN TO UPDATE STANDARD AND
r 1 DRAWING DEVELOPMENT A2-DEV | INCLUDE WAREHOUSE STOCK DEVELOPMENTS
‘ 79-182CS ‘ BREAKER OR MOD 182CS
‘ (CHASE ‘ SUPERSEDES DWG NO. E40-D-5324
| | DC SCHEMATIC 181CS .
| POSITIONS | 25-182CS UNITED STATES DEPARTMENT OF ENERGY
| CONTACTS | el on lorawines | | 79-182CS WESTERN AREA POWER ADMINISTRATION
| | CONTROL TRANSFER 43182 CORPORATE_SERVICES OFFICE — LAKEWGOD, COLORADO
7 T < 15707 DC_SCHEMATIC
| el X p10] | LTS TS SUBSTATION STANDARDS
| So 3T X | DC_SCHEMATIC 21-1CS CONTROL SWITCHES
\ 40041 [X \ VOLTAGE TRANSFORMER |1\~
] | £6 soewTIc ESCUTCHEONS, LAMPS
,,,,,,,,,,,,,,,, TRANSFORMER DC 84—KVIACS
CONTROL SCHEMATIC _ [90-KVIACS AND DEVELOPMENTS
87B1CS
B(I:FE(E:EE;E?E 871B1CS DESIGNED KIM DAM _ APPROVED W.A. JACOBY __
182BCS SUBSTATION CONTROL DESIGN
MANAGER
] OCTOBER 10, 1983 | 31 | 4003
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EXPLANATION

63TF1_ _ _ _ TRANSFORMER SUDDEN PRESSURE RELAY
63TF1X — — _SUDDEN PRESSURE SEAL-IN RELAY
63TFCS — — _ SUDDEN PRESSURE MAINTENCE CONTROL SWITCH
63L - — ——— INDICATING LAMP

63RS_ _ _ _RESET PUSH BUTTON

63X - ———— ALARM AUXILIARY RELAY

63V

63TF 1X

63TFCS 63X NOTES

2 orwAL 1. THE TRANSFORMER MANUFACTURER SHALL FURNISH, MOUNT
AND WIRE IN THE TRANSFORMER TERMINAL CABINET, THE
TRIP XFMR LOCKOUT SUDDEN PRESSURE AUXILIARY RELAYS AND MAINTENANCE

Jul 22, 2010- 9:08am
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86T ALARM CONTROL SWITCH.
2. A RED NAMEPLATE ENGRAVED IN WHITE "SUDDEN
PRESSURE RELAY "63TFCS'" SHALL BE
S3TFCS 3TFCS S3TFCS FURNISHED ABOVE THE MAINTENANCE CONTROL SWITCH.

IN ADDITION THE CONTROL SWITCH SHALL BE FURNISHED
Rorwal Burout &utou® WITH AN ESCUTCHEON PLATE WITH POSITIONS AS SHOWN.

3. THE SUDDEN PRESSURE RELAY SHALL BE QUALITROL 909
SEA%%“éVALENT AND SHALL OPERATE AS SHOWN ON THIS

m

>
ey
m
w
m
=

SUDDEN PRESSURE RELAY

"63TFCS"
ESCUTCHEON CONTROL SWITCH
ENGRAVING DEVELOPMENT
POSITION
NORMAL CONTACT ™ NoRWAL cuTouT
00)\ 1-2 X
00)\ 3-4 X
5-6 X
7-8 X
E |4—21—10 |MINOR REVISIONS.
A7-MVL

SUPERSEDES DWG NO. E40-D-6119
UNITED STATES DEPARTMENT OF ENERGY

EST AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

TRANSFORMER
SUDDEN PRESSURE RELAY
SCHEMATIC DIAGRAM

DESIGNED ROY_G. CEARHART __ __ __ _ APPROVED W.A- JACOBY __
CHIEF, SUBSTATION CONTROL
BRANCH
C
Al JUNE 8, 1979 | 31 | 4004
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DUPLEX SWITCHBOARD — CHA
PANEL 1F (REAR VIEW)

VM AM_@A

° ° ) °

i 2 1 2

o

°

012 3

o 1 <] o

3 7 8
1AL ALQA)TA1

1

(1ALQ0)TA4
(MTRP)AA11; 1R, DC3
(MTRN)AA12; 1R, DC4
GBB5

R
MTRN)AK8
BB .
KL
52-262CS
2L 4L 6L
é é
1L 3L 5L
o |o
1 1C 2C 2
oo od|lo
3 3C 4C 4
oo oo
5 5C 6C 6
oo oo
7 Y 8C 8
oq}o oo
9 9C 10C 10
1- 7C-
1C- 8-
2- 8C-
2C- 9-
3= 9C-
3C- 10—
4- 10C-

4C- -
5-(262T2)TQ5; KL2L  2L-(262T2)KLS
5C- 3L

(]
@©
@
—

6~ 4[—(262T1)T4
[ 5L—
7= 6L—(262G)TQ6
1 1AL0A Ak TT2620 s
N

2 [1aLee > (2628 - w—
3] 1aLac 3] 262¢ —R—
+]1aLQo [FAK2; GBB 1 kL4 — 2 26211 —c—
5 | SPARE [-TAT KL5— 5 | 26272 —o—
6 kLeL - 6 [ 2626 —8u—
7 | 1ALVA [-AAT 7 | RALAP —ws—{
BlALvE 8 [raLAPT —re —
9 [1ALve o [RALEP
10 1ALVO [FAn2; GBB2 70| RALBP1
11| SPARE [=TAs; GBB3 11| SPARE _sus
12 oBB10~12] SPARE —sBw

°
+ 2
< <
= =
S S
t=1 >
2 3z 7 o o
T < & I = 2

l2 ls s ls e |7 s o |

1. COPPER BRAID SHIELD AND ALL SPARE CONDUCTORS OF

CONTROL CABLES

®___1JV2A—CHA1F____ 5/C-10 — __ (B121)
@___1EV2A—CHA1F____ 5/C-10 _ __ (6112)
@___1CHA1F—JV2A____ 12/C-10 - —_ (6114)
%‘,—J %,_/

CABLE CABLE DRAWING

DESIGNATION SIZE NUMBER

THE THREE PARTS COMPRISING THE CABLE
INFORMATION SHOULD ALWAYS APPEAR
IN THE ORDER SHOWN

NOTE

CABLE SHALL BE GROUNDED AT BOTH ENDS.

D 3-8-11 MINOR REVISIONS. REMOVED SURGE SUPPRESSOR
A7-JIMB INDICATOR AND UPDATED WIRE COLOR CODE.
C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
B 9-13-99 REDRAWN AND REVISED.
A3-WAJ
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SUPERSEDES DWG NO. 104-D-1032

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

DUPLEX SWITCHBOARD PANEL
WIRING DIAGRAM AND
CABLING METHODS

DESIGNED W.A. JACOBY APPROVED W.A. JACOBY

SYSTEM CONTROL AND
PROTECTION MANAGER

] MAY 10, 1979 | 31 | 4005
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COLOR SCHEME FOR MIMIC BUSES
APPROXIMATE COLOR NO.
VOLTAGE COLOR FEDERAL STANDARD 595

GROUND_BUS WHITE 7875

480 VOLT BRIGHT BLUE 5123

2.4 KILOVOLT DARK BLUE 5045

2.16 KILOVOLT LIGHT OREEN 4533

5.9 KILOVOLT BRIGHT GREEN 4187

11.5 KILOVOT BLUE_OREE 4325

11.95 KILOVOLT BLUE GREEN 4325

1247 KILOVOLT DARK GREEEN 4062

13.8 KILOVOLT DARK_GREEN 4062

25.2 KILOVOLT YELLOWISH GREEN 24557 X

34.5 KILOVOLT YELLOWISH GREEN 24552 %

21.8 KILOVOLT YELLOW 3655

26 KILOVOLT YELLOW 3655

57 KILOVOLT LIGHT ORANGE 22356

69 KILOVOLT LIGHT ORANGE 22356

115 KILOVOLT BRIGHT ORANGE 12246

138 KILOVOLT PINK 21668

161 KILOVOLT LIGHT RED 21158

230 KILOVOLT BRIGHT RED 21125

287.5 KILOVOLT DARK_RED 36

295 KILOVOLT DARK_RED 36

345 KILOVOLT LAVENDER 27142

500 KILOVOLT AC PURPLE 37144

500 KILOVOLT DC DASHED PURPLE AND WHITE| 37144 AND 17875
750 KILOVOLT AC GOLD 11043

750 KILOVOLT DC DASHED GOLD AND WHITE | 17043 AND 17875

% EXCEPT IN GLOSS FINISH

C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
B 9-13-99 REDRAWN .

A3-WAJ

SUPERSEDES DWG NO. 40-D-6133

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
MIMIC BUS COLOR STANDARD

SYSTEM CONTROL AND
PROTECTION MANAGER

G| FEBUARY &, 1980 | 31 [ 4008
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TYPICAL BILL OF MATERIALS
ITEM DESCRIPTION QTY COMMENTS
1 | ENCLOSURE HOFFMAN 3 [ WITH DOOR STOP
A-62H48CLP OR EQUAL KIT, LATCH KIT
AND NAMEPLATE
2 | ENCLOSURE HOFFMAN 1 | WITH DOOR STOP
A-74HB0DULP OR EQUAL KIT, LATCH KIT
AND NAMEPLATE
3 | PANEL HOFFMAN 3
A-60P48 OR EQUAL
4 | PANEL HOFFMAN 1
A-72P60 OR EQUAL
5 | TERMINAL BLOCK 18
4'-8" (TB1 THRU TB6)
10" 8 3/16" 8 3/4" 8 3/16" 10" GE EB25A12WC OR EQUAL
5 7/16" [ 6 | TERMINAL BLOCK 5
N o - =™ -~ o (TB16 THRU TB20)
P U ) I . GE EB25A06WC OR EQUAL
. 7 | TERMINAL BLOCK 15
(TB1 THRU TB15)
3-8 WL — Ts7l ST — GE EB27A06SC OR EQUAL
1 11 _on 1o > >l TB1 TB10 8 | TEST SWITCH (TS1 THRU | 15
- ) N L 7] L8| 8 L] TS15) STATES MULTIAMP
e - Q %é\w 82 TS2 TS11 811 TYPE "SMH' C3-404S
N - 7 s s 7 OR EQUAL
sk f ] T3 rs1 ] 9 [ GROUNDING STRIP (GBB) 3
Y > ?l B3 TB12 TINNED COPPER 1'X1/4"
— — N ; L7] L8l 8 L 7] WITH 12 DRILLED AND
. R & TAPPED HOLES FILLED
N TB1 TB4 . >l 6 TB16 6 TB19 WITH 10-32 SCREWS
© “l akg ¥ ] IS4 ST ] 10 | GROUNDING STRIP (GBB) 1
L5 L5 > Si TB4 TB13 TINNED COPPER 1''X1/4"
— — ¥ L7 L8 8 L7 WITH 16 DRILLED AND
1 SRR 85 TS5 s 814 TAPPED HOLES FILLED
NS —
N TB2 TB5 L - 7 8 8 7 WITH 10-32 SCREWS
© “l olako § ] 16 rs1 ] 11 | MISC HARDWARE SUCH AS | AS
~N
LS L5 Tl >l TB6 TB15 SCREWS, BOLTS, NUTS, | REQD
_ _ ol L7 L8l 8 L 7] TYRAPS, WIRE, ETC.
bt IR
ol % > S TB17 TB20
o = TB3 TB6 « Lo 6]
© L E TS7
B B N Si t TB7
<+ L 7] 8
oy T
- " L7 L8|
. sl ¥ TS9 NOTES
z AN TB9
> Y - s 1. PROVIDE GASKETED CONDUIT HUBS AT THE BOTTOM OF
- ) = — ENCLOSURE AS REQUIRED FOR CONTROL CABLE ENTRY.
Tl b 818 2. THE CONTRACTOR SHALL TERMINATE CONTROL CABLES AT
R - TERMINAL BLOCKS AND PERFORM WIRING BETWEEN
= ¥ = TERMINAL BLOCKS AND TEST SWITCHES PER DRAWING(S)
~ BB 5 TO BE FURNISHED BY GOVERNMENT AT A LATER DATE.
S S S S—C— > { GBB STRANDED NO. 14 AWG COPPER THW WIRE SHALL BE
3| 3 © = = = = = v v % & & % = v 3 %73 LETTERED WITH BL PERMANENT BLACK INK ON A WHITE
10 HEAT SHRINK MARKING SLEEVE FOR EACH WIRE.
f 3. PROVIDE 3/4'"x1/2" NAMEPLATES FOR EACH DEVICE.
3 3-2 3 a 3 41-pn 3 NAMEPLATE MATERIAL IS LAMINATED PHENOL RESIN
N SHEET 1/16" THICK — BLACK SURFACE AND WHITE
- CENTER ENGRAVE DESIGNATIONS TB1, TB2, ETC.
TYPICAL PANEL ARRANGEMENT IN INTERFACE CABINETS TYPICAL PANEL ARRANGEMENT IN CT JUNCTION BOX
TYPICAL CABINET DESIGNATIONS: (EZ1A), (EZ2A), (EZ3A), ETC. TYPICAL CABINET DESIGNATIONS: (EZ1A), (EZ2A), (EZ3A), ETC.
B 6-25-12 MINOR REVISIONS, CONVERTED DIMENSIONS AND
A7-DF UPDATED TITLE BLOCK TO CURRENT STANDARD.
A 4-24-96 REVISED AND REDRAWN TO UPDATE STANDARD DWG.
A3-RPD
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
CONTROL STANDARDS
CT JUNCTION BOXES AND
INTERFACE CABINETS
DESIGNED J-B. JENNISON APPROVED H. ELGHANDOWR __ _
CHIEF, SUBSTATION
CONTROL BRANCH
AJ  MARCH 9, 1993 31 | 4018
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EXPLANATION

%¥_ — _— _INDICATES AMBER LAMP MONITOR CIRCUIT IS

REQUIRED ONLY IF THE PR CONTACT IS A

MAINTAINED TYPE SUCH AS ANOTHER HAND RESET

AUXILIARY RELAY CONTACT OR A TEMPERATURE

RELAY CONTACT, ETC. IF AMBER LAMP MONITOR

CIRCUIT IS NOT REQUIRED, THE RED LAMP AND
HAND RESET AUXILIARY RELAY CKT LAMP NAMEPLATE SHALL BE CENTERED ABOVE THE
AUX RELAY NAMEPLATE.

EXTERNAL CONTROL CIRCUITS PR _ _ _INDICATES PROTECTIVE RELAY

*
(=) 28 8¢
er rdr g o—{f—o— '@-' - 86
<—0ﬂ—0—|)—0_‘ P1

33
15
T

Mar 22, 2006- 2:32pm Plotted By: Seela S:\Engineering\Stondard Drawings\31\31_5103c.dwg Lost Saved By: palmer IMAGES:

T2 86
TO TRIP CIRCUITS | =———6—o———<c{}o—¢P2

86
<ic—ro—ﬂ—o—‘ P3
POT TEST

SWITCH
DESIRED LOCATION OF LAMPS AND NAMEPLATES
* CURRENT SHORTING
PR CONTACT 86 CIRCUIT TEST SWITCH
CLOSED READY TO GOVERNOR

P4

86
Iya
7

SOLENOID CIRCUIT

| (POWER PLANT ONLY)

RESET ONLY IF
BOTH LAMPS OFF

STANDARD 86
AUX RELAY NP

IDENTIFYING TRIP CIRCUITS

/NAMEPLATE WITH ABBREVIATIONS

\/ AUX RELAY 86 TEST BLOCK
HAND RESET (THIS LINE FOR ABBREVIATIONS)

AUXILIARY RELAY

C 751508 |REVISED TITLE BLOCK ONLY.
A7-RC
g|7-1e-9 |REDRAWN ON WESTERN CAE SYSTEM.
TEST BLOCK A2- JBJ
(USE ONE OR MORE AS REQUIRED) UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADQO

SUBSTATION STANDARDS

HAND RESET AUXILIARY RELAY
TEST AND MONITOR CIRCUITS

CHIEF, SUBSTATION
CONTROL BRANCH

A] AUGUST 20, 1979 | 31 [ 5103
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EQUIPMENT CABINET

TO CABINET
DOOR (NOTE 7)

SPARE CONTROL CABLES SHALL:
BE BROUGHT TO THE GROUND BAR

SEE DETAILS

A AND B
1/4"'-1""X12" COPPER GROUND BAR‘ﬁ\\\‘
TO GND
NOTE 8 (31 1510)

TO EQP_PLATFORM
TYP
(31 1510)

¥

4" CONDUIT (CONTROL CABLE)

\\

[/

4" CONDUIT (CONTROL CABLE)

2'"" CONDUIT (POWER CABLE)

(NOTE 3)
NOTE 2 NOTE 2\
W 5
\/_'
——]
—
POWER CABLE ~
AC CIRCUIT GROUND (NOTE 6) 126-10 OR 5C-10
CONTROL CABLE p
\\ [/

SEE DETAILS
A AND C

(IF SHIELDED)

—

[

\

INSULATED
CONDUCTOR
ASSEMBLY

CONSTANT FORCE SPRING
0.5" 3M CAT # 7000132733 OR EQUAL

CABLE SHIELD TAPE CONNECTION AFTER INSTALL

COPPER BRAID
OR 10AWG WIRE

%" TO GROUND BAR

DETAIL A

LONGITUDINAL CABLE SECTION

CABLE SHEATH

COPPER TAPE SHIELD

INSULATED CABLE
CONDUCTORS

DETAIL B

CONTROL CABLE
CROSS SECTION

CPE JACKET

COPPER TAPE SHIELD

XLPE INSULATION

STRANDED COPPER

DETAIL C

SHIELDED POWER CABLE
CROSS SECTION

GROUNDING PLANS TYPICAL DETAILS - — 31 1510

. CABLES SHALL BE ORDERLY AND DRESSED WITH

. DETAILS ARE SHOWN FOR A TYPICAL POWER CIRCUIT

. CONDUIT IS TERMINATED USING A WATERTIGHT

. CATALOG REFERENCES SHOWN ARE FOR COMPARISON OF

. IF CABINET/TERMINAL BOX DOOR HAS A FACTORY

. IF CABINET GROUND BAR IS NOT DIRECTLY

NOTES

THIS DRAWING SHOWS THE PREFERRED METHOD OF
GROUNDING THE CABLE SHIELD. OTHER METHODS MAY
BE USED PER COR APPROVAL.

ENOUGH SLACK KEPT TO REACH THE FARTHEST
TERMINAL BLOCK AFTER INSTALLATION.

BREAKER CABINET, BUT SHALL APPLY TO ALL
EQUIPMENT AND TERMINATION CABINETS.

CONDUIT HUB WITH AN INSULATED THROAT. USE
APPLETON "UNI-SEAL" TYPE HUB, CROUSE-HINDS
TYPE HUB, OR EQUAL.

TYPE, DESIGN, CHARACTER OR QUALITY OF ITEM
DESIRED AND DO NOT PROHIBIT ITEMS THAT ARE
EQUIVALENT.

FOR NON-SHIELDED POWER CABLES, REQUIRED AC
CIRCUIT GROUND SHALL BE TERMINATED AT THE
CABINET GROUND BAR.

INSTALLED BONDING STUD, A 10AWG JUMPER SHALL
BE INSTALLED TO BOND THE DOOR TO THE GROUND
BAR.

CONNECTED TO THE ENCLOSURE BONDING LUG, A

10AWG JUMPER SHALL BE PROVIDED TO BOND THE
GROUND BAR TO CABINET LUG.

REFERENCE DRAWING

3/13/26 CHANGED SHIELD GROUND PREFERENCE TO CONSTANT
AT-KV FORCE SPRING. ADDED SHIELDED POWER CABLE
DETAILS, UPDATED NOTES.

7-15-03
A7-RC

REVISED TITLE BLOCK ONLY.

2-11-94 |MINOR REVISIONS
A2-RPD

4-7-93
A2-RPD

REVISED TO SHOW SLACK CABLES

w|lo|lo|/m| .

9-10-92 |REDRAWN
A2-RPD

SUPERSEDES DWG NO. 104-D-944

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

EQUIPMENT CABINENT
SHIELDED CABLE GROUNDING

DESIGNED BWREC__ APPROVED W. A. JACOBY

ELECTRICAL ENGINEERING MANAGER

Ca

E

MARCH 14, 1979 [ 31

| 6000
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NEMA IDENTIFICATION COLOR CODE FOR CONTROL CABLES

ABBRE-

CABLE NUMBER VIATION BASE TRACER | TRACER
1 B BLACK
e 2 W WHITE
3/C 3 R RED
7 G GREEN
e 5 0 ORANGE
6 BU BLUE
e 7 WB WHITE BLACK
8 RB RED BLACK
e 9 GB GREEN BLACK
0 0B ORANGE BLACK
12/¢ 11 BUB BLUE BLACK
12 BW BLACK WHITE
13 RW RED WHITE
14 oW GREEN WHITE
16/C 15 BUW BLUE WHITE
16 BR BLACK RED
17 WR WHITE RED
18 OR ORANGE RED
19 BUR BLUE RED
20 RG RED GREEN
21 06 ORANGE GREEN
22 BWR BLACK WHITE RED
23 WBR WHITE BLACK RED
24 RBW RED BLACK WHITE
25 GBW GREEN BLACK WHITE
26 0BW ORANGE BLACK WHITE
37/¢ 27 BUBW BLUE BLACK WHITE
28 BRG BLACK RED GREEN
29 WRG WHITE RED GREEN
30 RBG RED BLACK GREEN
31 GBO GREEN BLACK ORANGE
32 086 ORANGE BLACK GREEN
33 BUWO BLUE WHITE ORANGE
34 BWO BLACK WHITE ORANGE
35 WRO WHITE RED ORANGE
36 OWBU ORANGE WHITE BLUE
37 WRBU WHITE RED BLUE

1. WHERE POSSIBLE FIELD WILL CONNECT INDIVIDUAL
WIRES OF MULTICONDUCTOR CABLES TO TERMINAL BLOCKS
IN THE ORDER SHOWN ABOVE, FROM TOP TO BOTTOM FOR
VERTICAL BLOCKS AND LEFT TO RIGHT FOR HORIZONTAL.

. ACTUAL BASE AND TRACER COLORS SHALL BE USED.
PRINTED CONDUCTOR NUMBERS AND COLOR DESIGNATIONS

NOTES

WILL NOT BE ACCEPTABLE.

A\|7715703 |REVISED TITLE BLOCK ONLY.

A7-RC

SUPERSEDES DWG NO. 31-1076

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADQO

SUBSTATION STANDARDS

CONTROL CABLE
COLOR CODE IDENTIFICATION

DESIGNED — APPROVED W. A. JACOBY __ __ __ _

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

A

NOVEMBER 13, 1989 31 | 6005
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LEGACY_SWITCHBOARD_DC_BUS CONNECTIONS (SINGLE DC SOURCE; BHA)

|

| FROM DC

PANELBOARD{
BHA

TXA

!-P

L.SIDE SHEET

o
—o <
°

)

11

)

11

TO NEXT
SWITCHBOARD

|

| FROM DC

PANELBOARD{
BHA2

XA
[1]P2 -
— 2N

XB
— 1]r2
[2]n2

L.SIDE SHEET

TXM !
i GE TO NEXT
2 SWITCHBOARD

R.SIDE SHEET

|

| FROM DC

PANELBOARD{
BHA2

} TO NEXT
SWITCHBOARD

FROM DC |
PANELBOARD
BHA1

R.SIDE SHEET

e FROM DC |
PANELBOARD

2]m BHA1

FUTURE FUTURE FUTURE SPARE SPARE 182 T2,88M  IPM-L1B 87L-18 87L-1A  50BF182  MOD 189 182 T1,CC  SPARE FUTURE FUTURE FUTURE
REAR SWITCHBOARD
e __TYPICAL DIGITAL CONTROL STANDARD (DCS) SWITCHBOARD DC BUS CONNECTIONS (DUAL DC SQURCE;BHA1 & BRAZ) _ _ _ _ _ __ _________ __ __ _ _ _____
Y T Y T
+‘\ $3 1 $3 +1 $3 +‘\ $3 1 $3 T1 T} ?1 ?3 %1 +3 +1 %3 +1 %3 %1 +3 +1 $3
20 1220 122 12D (22 0P DR LR 1P D) | 0P
v1 [t1 o9 (o1 fo1) 1) be) b9 bl [fd l6e liw
FUTURE FUTURE SPARE 282 T2,88M 482 T2,88M 50BF482  IPM-L2B 87L-28 87L-2A  50BF282 482 T1,CC 282 T1,CC  SPARE SPARE FUTURE FUTURE
L.REAR SWITCHBOARD R.REAR SWITCHBOARD
___________________________________ OPTIONAL DIGITAL CONTROL_STANDARD_(DCS) SWITCHBOARD DC BUS CONNECTIONS (DUAL DC SOURCE;BHA1 & BRMAZ) _ _ __ _ __ ___ __ ___ _ _ _ __  ____
Y Y Y Y
+‘\ $3 1 $3 +1 $3 +‘\ $3 1 $3 T1 T} T‘\ TS $‘\ 3 $1 +3 $‘\ +3 $‘\ 3 $1 +3
U 20 1220 122 12D (22 ool |oR0 LR 1P [0 | D)
v1 t1 o1 (o1 fo1) 1) be) be) kgl [gd l6e liw
FUTURE FUTURE SPARE 282 T2,88M 482 T2,88M 50BF482  IPM-L2B 87L-28 87L-2A  50BF282 482 T1,CC 282 T1,CC  SPARE SPARE FUTURE FUTURE

L.SIDE SHEET

L.REAR SWITCHBOARD

R.REAR SWITCHBOARD

R.SIDE SHEET

EXPLANATION
NOTES

1. THE OPTIONS SHOWN PROVIDE A METHOD TO REPLACE A

CIRCUIT BREAKER WITHOUT DISCONNECTING THE POWER
TO THE SWITCHBOARD.

2. THE TERM "LEGACY'" APPLIES PRIMARILY TO DUPLEX

SWITCHBOARD DESIGNS PRIOR TO 2010 WHEN THE
DIGITAL CONTROL STANDARD (DCS) WAS ESTABLISHED.

3. DCS DESIGNS AFTER 2010 USE TWO DC DISTRIBUTION

PANELBOARDS (BHA1 & BHA2) TO PROVIDE REDUNDANT
SUPPLIES OF DC POWER.

4. BHA1 PROVIDES POWER NAMED DC1 AND SHOWN AS "P1"

TO A-SET RELAYS,PCB CLOSE COIL AND TRIP COIL 1.

5. BHA2 PROVIDES POWER NAMED DC2 AND SHOWN AS 'P2"

TO B—SET RELAYS,PCB TRIP COIL 2 AND THE MOTOR.

6. USE TWO 2-POLE DC POWER BLOCKS PER SWITCHBOARD

SIDE (4 TOTAL) WHEN THE DC DISTRIBUTION
PANELBOARD BRANCH CIRCUIT BREAKER SUPPLIES
ggEI%EkE SWITCHBOARDS WITH THE SAME CIRCUIT

7. OPTIONAL;USE ONE 2-POLE DC POWER BLOCK PER

SWITCHBOARD SIDE (2 TOTAL) WHEN THE DC
DISTRIBUTION PANELBOARD BRANCH CIRCUIT BREAKER
SUPPLIES ONLY ONE SWITCHBOARD.

UPDATED TO SHOW DCS DC CIRCUIT BREAKER
CONNECTIONS.

A 4-17-26
A7-DWS
NITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — GOLDEN, COLORA

STANDARD DRAWING

SWITCHBOARD DC CIRCUIT BUS
WIRING DIAGRAM

DESIGNED YANLE _ _ _ _ _ _ _ _ RECOMMENDED ~RANDY DIEDE _

DRAWN _ C. KNEZEL APPROVED
CHECKED _RANDY DIEDE _ __ __ _ _ _

CHIEF, SUBSTATION
CONTROL BRANCH

a] FEBRUARY 11, 1994 | 31 | 6010
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LT2

DS2

FHQQ)TE}G*‘*; (415)DS1-C

LT1-2(418); TB36-5(198) (498)DS2-NC }.E_
PNC
L (408)L72-1
TB41 TB36 TB31 TB26 TB21 TB16 TB11 TBO6
141 l=RL1-1; 94x1-T1 1 1]42 l=RL2-1; 94x1-T2 1 1] 43 = 94x1-T3; RL3-1 T832-9; 27-27-2= 1 [ 3 |-8-8-2 183 |- 638x-M3 630x-1— 1 [ 84 }
2] 41A |- 63A%-T1 2 2| 424 |- 63Ax-T2 2 2] 43n |- 63A%-T3 63AX-R4; 52Y-1-84 = 2 [ 4 |-8-8-4 2] 82 |- 638x-T3 630x-3— 2| 85
3] 44 l=RL4-1; 94x2-T1 3 3]45 l=94x2-T2; RL5-1 3 3] 45 = 94x2-T3; RL6-1 27-7-3-{ 3] 521 3] 81 |- 94x2-M4 63ex-1—{ 3 [ 86
A [-63cx-T1 1TBP2-4; TB26-4 = 4 | 100 |-ps2-c 4| 45A |- 63cx-T2 2TBP2-4; TB36-4 =Y 4 | 299 -TB16-4 4| 46A |- 63cx-T3 3TBP2-4; TB26-4 = 4 | 399 l-8-7-2 4] 80 |- 94x2-T4 63Ex-3— 4 [ 87
5 178P2-5; LT2-2 Y 5 [198 |- T826-5 5 2TBP2-5; TB16-5=Y 5| 298 |- 18365 5 3TBP2-5;8-5-3 5 [ 398 |- TB26-5 5] 79 |-52x3c-T4 63rx-2—{ 5[ 88
5 1T8P2-6 —{ 6 [ 197 5 2TBP2-6— 6 | 297 6 3T8P2-6— 6 | 397 5] 78 |- s2x3c-u4 63FX-6— 6 | 89
TB40 TB35 TB30 TB25 TB20 TB15 TB10 TBO5
1101 |-178P10-12 178P2-7—{ 1196 1] 201 |- 27BP10-12 218P2-7 1] 206 1] 301 |- 3tBP10-12 318r2-7 1] 396 1]77 |- s2x3c-R4 636x-2—] 1 [ 90 I
50x2¢-B4 — 2] 102 l=1TBP10-11; 52X1B-B4 118P2-8 - 2 [ 195 52x3¢-B4 - 2| 202 = 2TBP10-11; 52X2B-84 278P2-8— 2 [ 295 2] 302 = 3TBP10-11; 52X3B-B4 378P2-8— 2 [ 395 2] 76 |-52x3¢-T3 630x-6— 2 | 91 |
3] 103 |-118P10-10 118P2-9 - 3 [ 104 3] 203 |-218P10-10 2TBP2-9— 3| 294 3] 303 |- 3tBP10-10 318P2-9— 3 [ 394 3] 75 |-s2x3c-u3 63Hx-2— 3| 92
TB30-4— 4 [104 l=178P10-9; 8-8-4 1TBP2-10—{ 4 [193 TB40-4— 4 | 204 = 218P10-9; TB20-4 21BP2-10—{ 4 [ 203 63AX-B4— 4] 304 l= 378P10-9; TB30-4 318P2-10 4] 393 4|74 |-s2x3c-R3 B3HX-6— 4 | 93
5] 105 |-178P10-8 1TBP2-11-{5 [ 192 5| 205 |-218P10-8 2TBP2-11— 5| 292 5] 305 |- 3mBP10-8 3T8P2-11— 5 [ 392 5]73 |-52x2¢-T4 631A%-2— 5[ 94
04x-L2— 6 [ 106 l=1T8P10-7; TB30-6 1TBP2-12— 6 [191 TB20-6— 6 | 206 = 2TBP10-7; TR40-6 2TBP2-12— 6 | 291 63EX-7— 6 | 306 = 3TBP10-7; TB30-6 3TBP2-12— 6 | 391 6] 72 |- 52x2c-M4 631AX-6— 6 [ 95
71107 l=17BP10-6; 27-1-T1 118P3-1— 7 [ 190 7] 207 l=2TBP10-6; 27-1-T2 218P3-1—] 7] 290 7] 307 = 31BP10-6; 27-1-T3 31BP3-1— 7 [ 390 7] 71 |-52x2¢-R4 632a%-2— 7] 96
8] 108 l=17BP10-5; 27-1-R1 118P3-2—{ 8 [ 189 8 | 208 l=218BP9-5; 27-1-R2 218P3-2— 8 289 8| 308 = 3T8BP10-5; 27-1-R3 378P3-2— 8 [ 389 8|70 |-s2x2¢-T3 632ax-6— 8 [ 97
9] 109 l=178P10-4; 62-4-3 118P3-3-{ 9 [ 188 9] 209 l=218P10-4; 62-5-3 278P3-3— 9 | 288 9] 309 = 37BP10-4; 62-6-3 378P3-3— 9 | 388 3 ]69 |- 52x2¢-U3 633A%-2—] 9 [ 98 |
10[110 l=1T8P10-3; 42-1-C1 1T8P3-4 —10] 187 10[ 210 l=27BP10-3; 62-2-L1 278P3-4 —{10] 287 10[ 310 = 3T8P10-3; 62-3-L1 318P3-4 —{10] 387 10] 68 |-52x2¢-R3 633Ax-6—10] 99 |
B18-3{11[ 111 l=1T8P10-2; TB30-11 178P3-5—{11] 186 TR40-11—{11] 211 l=2TBP10-2; TB20-11 2T8P3-5—11] 288 TB39-5— 11 311 = 3TBP10-2; TB30-11 3718P3-5—11] 386 1] 67 |- 52x1c-T4 8-1-Nc—{11] 501
12[112 =1TBP10-1; TB30-12 1T8P3-6 —{12] 185 T820-12 {12 212 l=2TBP10-1; TR40-12 2TBP3-6—12] 285 638x-B1—12] 312 = 3TBP10-1; TB30-12 378P3-6—12] 385 12] 66 |-52x1c-u4 8-1-c —12] 502
TB39 TB34 TB29 TB24 TB19 TB14 TBO9 TBO4
RL3-1 1113 |=178P9-12; TB29-1 118P3-7 - 1 [184 839-1- 1] 213 = 27BP9-12; TB19-1 218pP3-7 - 1[ 284 TB0g-10- 1] 313 = 37BPg-12; TB29-1 318P3-7 1] 384 165 |- sox1c-Re 8-1-No—f 1] 503
TB29-2 2114 =178P9-11; 63AX-B1 118P3-8-{ 2 [183 TB19-2— 2| 214 l=27BPO-11: TB39-2 2T8P3-8— 2| 283 AED = 3TBPS-11; TB29-2 3T8P3-8— 2| 383 A |-s2x1¢-T3 8-2-Nc— 2 | 504
RL6-1— 3] 115 l=178P9-10; TB29-3 118P3-9 {3 [182 TB19-3— 3| 215 = 27BP9-10; TB39-3 2TBP3-9— 3 | 282 3] 315 = 3TBP9-10; TB29-3 3T8P3-9— 3 | 382 363 |-52x1c-u3 8-2-C— 3| 505
63Cx-B1— 4 [116 l=178P9-9; TB29-4 178P3-10-{ 4 [181 TB19-4— 4| 216 l=27BP9-9; TB39-4 2TBP3-10—{ 4 | 281 4| 316 l= 3TBP9-9; TB29-4 3TBP3-10— 4 | 381 A |-s2x1c-R3 8-2-No— 4 | 506 |
T829-5— 5] 117 l=178P9-8; TB20-11 1T8P3-11-{ 5 [ 180 TB19-5— 5] 217 l=27BP9-8; TB39-5 2TBP3-11— 5 | 280 T807-5-{ 5| 317 l= 3TBP9-8: TB29-5 318P3-11—{ 5 | 380 5] 61 |-43-86 8-3-Nc— 5 | 507 I
6118 l=178P9-7; 631AX-L1 178P3-12 {6 [179 6| 218 l=218P9-7; 632AX-L1 21ep3-12-{ 6 [ 279 6| 318 l= 3TBP9-7; 633AX-L1 3TBP3-12— 6 | 379 6 | 60 |-43-85 8-3-C— 6 | 508
T829-7— 7] 118 l=178P9-6; 23-1-2 1T8P4-1— 7 [ 178 T819-7- 7] 219 l=27BP9-6; TB39-7 2T8P4-1—] 7| 278 7] 319 l= 3TBP9-6: TB29-7 37TBP4-1— 7| 378 7|59 |-43-82 8-3-No— 7| 508
8-6-2— 8120 l=178P9-5; TB29-8 118P4-2 {8 [177 TB39-8— 8 | 220 l=27BP9-5; TB19-8 2TBP4-2— 8 | 277 8 | 320 l= 3TBPS-5; TB29-8 3T8P4-2— 8| 377 8|58 |-43-81 27-4-4— 8| 510
g[121 |-17BP9-4 178P4-3—{ 9 [176 9] 221 |- 21BP9-4 2TBP4-3— 9| 276 9] 321 |- 37BP9-4 378P4-3— 9| 376 3]57 l=43-76:TB17-1 27-4-1— 9| 511
10[122 |-1TBPS-3 178P4—4 —10[175 10| 222 |- 27BP9-3 278P4-4 —{10] 275 10[ 322 |- 37TBP9-3 37BP4-4 —[10] 375 10] 56 l=43-77; TBO8-7 27-4-3-{10] 512
11[123 |-1TBPg-2 118P4-5 {11174 1] 223 |- 2TBP9-2 2T8P4-5—11] 274 11| 323 |- 3TBPg-2 318P4-5—11] 374 1] 55 -43-72 27-5-4—11] 513
12[ 124 l=17BPg-1; 42-1-L3 1TBP4-6 {12173 12| 224 l=27BPO-1; 42-2-L3 278P4-6—12] 273 12| 324 = 3TBPg-1; 42-3-L3 318P4-6—12] 373 12| 54 -43-73 27-5-1—{12] 514 |
TB38 TB33 TB28 TB23 TB18 TB13 TBO8 TBO3 ‘
42-1-c3;7828-1={ 1 [125 |- 178P8-6; CTR-1-2 118ra-7 -1 [172 cTR-2-2; TB18-1= 1 [ 225 |=27BP8-6; TB38~1 218P4-7 - 1] 272 CTR-3-2;27-4-2= 1] 325 |= 3TBP8-6: TB28-1 318P4-7{ 1] 372 1535 |-43-67 27-5-3-f 1] 515
2126 l=17BP8-5; 63FX-L1 118P4-8—{ 2 [171 2| 226 l=2TBP8-5; 636X-L1 2TBP4-8— 2| 271 2| 326 l= 3TBP8-5; 63HX-L1 3T8P4-8— 2 | 371 2] 52 |-43-63 27-6-4— 2| 516
TB28-3— 3| 127 l=17BPE-4; 52X3A-M4 118P4-9 {3 [170 TB18-3 3 | 227 l=2TBP8-4; TB38-3 2TBP4-9— 3| 270 T828-3-{ 3| 327 = 3TBP8-4; TB40-11 3TBP4-9— 3| 370 351 |-43-57 27-6-1— 3| 517
4128 |-178P8-3 1T8P4-10—{ 4 [ 169 4| 228 |-218P8-3 21BP4-10—{ 4 | 269 4| 328 |- 37BP8-3 3TBP4-10—] 4 | 368 4] 50 |-43-93 27-6-3—{4 | 518
5129 |-17BPE-2 1T8P4-11-{5 [ 168 5| 229 |-218P8-2 2TBP4-11— 5 | 268 5[ 329 |- 3TBP8-2 3TBP4-11— 5 | 368 5| 11A3 l=RL5-1; cS9-13 27-7-4— 5| 518
6| 130 |-178PE-1 178P4-12-{ 6 [167 6 | 230 |- 218P8-1 21BP4-12-{ 6 | 267 6 | 330 |- 37BPE~1 3T8P4-12— 6 | 367 6| 11A2 l=RL4-1; CSB-13 27-7-1— 6 | 520
7131 |-118P7-12 1T8P5-1— 7| 166 7] 231 |-218P7-12 278pP5-1— 7| 266 7] 331 |- 37BP7-12 378P5-1— 7 | 366 7] 11A1 l=TB09-10; CS7-13 |
RLi-2-{8 132 l=178P7-11; 63AX-M1 118Ps-2—{ 8 [ 165 63AX-M2— 8 | 232 = 27BP7-11:RL2-2 2T8PS-2— 8| 265 63ax-M3 —{ 8 [ 332 = 3TBP7-11; RL3-2 378PS-2— 8 | 365 5 | 9A3 |-43-53 |
9133 l=17BP7-10; 52Y-1-M3 178P5-3—{ 0 [ 164 9] 233 l=27BP7-10; 52Y-2-N3 278pP5-3— 0 | 264 9] 333 l= 3TBP7-10; 52Y-3-M3 378P5-3— 9 [ 364 AR |-43-47
63cx-M1 —J10[ 134 l=17BP7-9: RL4-2 118P5-4 —10] 163 RL5-2—{10[ 234 l=27BP7-9; 63CX-M2 218p5-4 —{10] 263 RLe-2—{10[ 334 l= 3TBP7-9; 63CX-M3 318P5-4 —{10] 363 10[ sA1 |-43-43
43-92 {11135 l=178P7-8: TB37-12 118P5-5-{11] 162 1] 235 l=27BP7-8; TB38-12 278pP5-5—11] 262 11] 335 l= 3TBP7-8: TB28-12 378pP5-5—11] 362 1]11-3 l=cs6-13; RL2-1
12[136 l=178P7-7; TB28-11 118P5-6 —{12] 161 12] 236 l=27BP7-7; TB18-11 218P5-6—12] 261 12| 336 |- 378P7-7 37856 12 361 12[11-2 l=cs5-13;RL1-1
TB37 TB32 TB27 TB22 TB17 TB12 1B07 1802
11137 l=178P7-6; TB27-1 178P5-7 - 1 [160 T837-1 1] 237 l=21BP7-6; TB17-1 oteps-7 1] 260 T809-9— 1] 337 l= 31BP7-6; TB27-1 37BP5-7 1| 360 - [=8-8-2:CS4-13 8-8-3—1]2
TB27-2 2138 l=178P7-5; 94x—1 178P5-8 — 2 [ 159 T37-2 2| 238 l=2T8P7-5; TB17-2 oTePs-8—{ 2 [ 259 TB27-2- 2] 338 l= 3TBP7-5; 94X-L1 37BP5-8 2 [ 359 2(9-3 [-43-37 8-8-112|1 |
3 [139 k=1TBP7-4; TB27-3 1TBPS-9—{ 3 | 158 TB17-3-{ 3 | 239 k=2TBP7-4; TB37-3 2TBP5-9— 3 | 258 3| 339 k= 3TBP7-4; TB27-3 31BP5-9—{ 3 [ 358 3192 [-43-33 ¥ 8-4-1—3[14 |
4] 140 l=1T8P7-3; 62-1X-5 17BP5-10— 4 [157 4] 240 l=2TBP7-3; 62-2%-5 2TBP5-10— 4 [ 257 4] 340 = 37BP7-3; 62-3X-5 3TBP5-10— 4] 357 481 [-43-27 ¥ 8-4-3—4]13
5 [141 k=178P7-2; R1-1 1T8P5-11—{ 5 [ 156 5 [ 241 k= 2TBP7-2; R3-1 2TBPS-11—] 5| 256 5| 341 k= 3TBP7-2; R5-1 378P5-11— 5 | 356 5]186 [=G1L-1:TB19-5
6| 142 l=17BP7-1; 43-56 1TBP5-12; TB22-7 = 6 | 155 5| 242 l=21BP7-1; TB37-7 2TBP5-12; TB12-7{ 6 [ 255 6| 342 = 37BP7-1; TR27-7 37BP5-12; 633A%-L2 = 6 | 355 6]6 [-43-23
71143 l=1TBPE-12; TB27-6 178P6-1;43-22 = 7 [ 154 l-e1L-2 7] 243 l=2TBPE-12; TB17-6 2T8P6-1; TR32-6 = 7 | 254 7] 343 |- 3BPE-12 3T8P6-1; T822-6 = 7 | 354 7]7-3 [-43-97
8| 144 I=1TBP6-11; 52X1B-B1 1TBP6-2; 52X1A-R1=Y 8 | 153 B | 244 I=2TBP6-11; 52X28-B1 2TBP6-2; 52X2A-R1=Y 8 | 253 8| 344 = 3TBP6-11; 52X3B-B1 3TBP6-2; 52X3A-R1=Y 8 | 353 8|72 [—43-17 TBO1
9145 l=1TBPE-10; R2-2 1TBP6-3; TB16-1={ 9 [ 152 [-T822-9 9] 245 l=2TBP6-10; R4-2 2T8P6-3; TB32-9{ 9 | 252 |-T1812-9 9] 345 = 37BP6-10; R6-2 3TBP6-3; TB22-9 = 9 | 352 97! [-43-13 X TX-H10;8-6-3=Y 1 35
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CONTROL SWITCHBOARD
EQUIPMENT OR COMMUNICATION
RACK BASE FRAME, SEE NOTE 8, TYP

NUT, LOCK WASHER, &
4"x4''x16 GAGE PLATE
(OVERSIZED WASHER) BELOW
FLOOR TILE,SEE DETAIL A TYP

FLOOR
PANEL ,

SEE DETAIL A, TYP

SEE NOTE 9

\‘0/
SEE NOTE
A1, TYP

€ TUBES = € ANCHORS, TYP
STEEL CHANNEL,
ANCHORED TO
FLOOR SLAB
SEE NOTE A2, TYP

SEE DETAIL B, TYP

N

UNCUT ACCESSIBLE FLOOR PANEL, TYP ALLOWABLE FLOOR 4'-0" BASE 4'-0" BASE
TRANSVERSE DIRECTION NUT AND LOCK WASHER, PANEL CUT-OUTS — INTERIOR FRAME OVERALL DIMENSION FRAME OVERALL DIMENSION
LONGITUDINAL DIRECTION SEE DETAIL A, TYP CONF IGURATION: 8" 2'-8" 8" | 8" 2'-8" 8"
8'"'x12" OPENING
DRILL HOLE AND PASS WITH EDGE PROTECTION, TYP € TuBES=t ANCHORS
1/2"% THREADED ROD
THROUGH PANEL AT \ R o
EACH ANCHOR ROD, PANEL
) \ \ \ \ \
'ﬁ.
3 l ‘ ] FRONT ] FRONT \
/» - > ‘ ; e = n = N
\ ~J [
‘ |- SEE NOTE A1, TYP . i ] T
u @ I I I I I <
Ll |— THREADED ROD 5 L
[l AND ANCHOR I 5 \. [Q ANCHORS
FOR ADJACENT o X
Il | EQUIPMENT - N i / \ R / \ B - i
| (EQUIPMENT ) L ‘
<>N0T SHOWN)
- |Z - | Z
1/2""% ANCHORS CONTROL ™2 =
IMMEDIATELY ADJACENT AND  SWITCHBOARD %
; DIRECTION, TYP INTERIOR TO EACH THREADED  EQUIPMENT OR
1N ROD, SEE NOTE A3, TYP COMMUNICATION UNCUT UNCUT \_ ALLOWABLE FLOOR
<X RACK BASE FRAME, ACCESSIBLE ACCESSIBLE PANEL CUT-OUTS —
ACCESSIBLE FLOOR SYSTEM PEDESTAL SEE NOTE 8, TYP FLOOR FLOOR END CONFIGURATION:
W/ ADHESIVE OR MECHANICAL ANCHORAGE PANELS. TYP PANELS. TYP m 212" OPENING
FROM BASE INTO CONCRETE FLOOR SLAB, TYP g : > —— | T EDGE
CONCRETE FLOOR SLAB BELOW, TYP 8 38" 8" <8 e 8" 1'=0"  PROTECTION, TYP
NUT INSIDE CHANNEL, SEE DETAIL B & NOTE A2, TYP 2'-0" 2'-0" 2'-0" 2'-0" 2'-0"

SPRING

ISOMETRIC VIEW

PLAN — BASE FRAME RELATIONSHIP TO FLOOR PANELS &
ALLOWABLE FLOOR PANEL CUT-OUTS, SEE NOTES 4 & 9

CONTROL SWITCHBOARD
EQUIPMENT OR COMMUNICATION

RACK BASE FRAME, SEE NOTE 8, TYP

THREADED ROD, TYP

FRgNT SEE NOTE A1, TYP

,— ACCESSIBLE FLOOR
ANCHORS, TYP
TOP OF CONCRETE

’///// SYSTEM PEDESTAL
FLOOR, TYP

LOCK WASHER, TYP D Aok, Ty
ELECTRICAL ISOLATION ’
CONTROL SWITCHBOARD YHERE REQUIRED, SHEEREL BACK
EQUIPMENT OR COMMUNICATION A T -
RACK BASE FRAME, SEE NOTE 8, TYP ANCHOR, Y
SEE NOTE A3, TYP
4
4 <
EMBEDMENT, TYP
a
P P
4 ,
~ . ~ "
« /
< A
v < \X B DETAIL B, TYP

SEE DETAIL C, TYP

¢ 5/8"# HOLES
FOR 1/2"2
ANCHORS, SEE NOTE A3

TRANSVERSE
DIRECTION

LONGITUDINAL
DIRECTION

¢ ¢t

NUT AND LOCK WASHER

ELECTRICAL
ISOLATION WHERE
REQUIRED,SEE NOTE 7

CONTROL SWITCHBOARD
EQUIPMENT OR COMMUNICATION
RACK BASE FRAME, SEE NOTE 8, TYP

LOCK WASHER AND
ANCHOR, SEE DETAIL C
& NOTE A3, TYP

CONCRETE FLOOR
SLAB BELOW

ISOMETRIC VIEW
ANCHORAGE DIRECTLY INTO FLOOR SLAB

W/ADHESIVE OR
i'\\\ANCHORS. SEE DETAIL B

MECHANICAL
& NOTE A3, TYP

SECTION

CONTROL SWITCHBOARD
EQUIPMENT OR COMMUNICATION

FLOOR PANEL

4"x4''x16 GA GALV STEEL
PLATE (OVERSIZED WASHER)
AT EACH ANCHOR ROD, TYP

1/2"#¢ THREADED ROD
W/NUT AND LOCK WASHER

DETAIL A

RACK BASE FRAME, SEE NOTE 8,

SEE NOTE A1, TYP

NUT & LOCK
WASHER, TYP

(

CONTROL SWITCHBOARD
EQUIPMENT OR COMMUNICATION
RACK BASE FRAME, SEE NOTE 8, TYP

'

THREADED ROD &

L . ANCHORS @ BACK, TYP

L ‘ THREADED ROD &

1T

U

T

o ANCHORS @
= DETALL J FRONT, TYP

. THREADED ROD AND
g A, TYP \ B 7" ANCHOR FOR

o ADJACENT EQUIPMENT
()

(EQUIPMENT NOT

SHOWN)

e

o

DETAIL B, TYP

TYP

EMBEDMENT, TYPA\\\\

T

1
]
|

1AW

NUT, LOCK WASHER, L
& 4'"'x4"x16 GA
PLATE, TYP

INTERIOR DIRECTION, TYP —

|
L
[ 1 ]
I, H’
STEEL CHANNEL,
SEE NOTE A2, TYP

| g

FRONT ELEVATION

1/2"# THREADED ROD

SPRING NUT, SEE NOTE A2

STEEL CHANNEL, SEE NOTE A2

3

ANCHOR, SEE NOTE A3, TYP

CONCRETE SLAB

DETAIL B

ANCHORAGE THROUGH RAISED FLOOR INTO FLOOR SLAB BELOW
OPTION A: THREADED ROD & CHANNEL SYSTEM

Al.
A2.

GENERAL NOTES

BASE ANCHORAGE DETAILS SHOWN ON THIS SHEET ARE

MINIMUM REQUIREMENTS APPLICABLE FOR ALL IBC

SEISMIC DESIGN CATEGORIES (SDC), ALL IEEE 693

SEISMIC QUALIFICATION LEVELS (SQL), AND ALL

NON-SPECIFIED LOCATIONS.

FOR CONTROL SWITCHBOARD EQUIPMENT OR

COMMUNICATION RACK LOCATIONS, SEE ARCHITECTURAL

FLOOR PLAN AND BUILDING ARRANGEMENT, CONDUIT &

GROUNDING DRAWING.

. REFER TO SPECIFICATIONS FOR IEEE 693 SEISMIC
QUALIFICATION LEVEL (SQL) AND/OR BUILDING GENERAL
STRUCTURAL NOTES (GSN) FOR IBC SEISMIC DESIGN
CATEGORY (SDC) .

. REGARDING CABLE CUTOUTS FOR INSTALLATION OF
CONTROL SWITCHBOARD EQUIPMENT OR COMMUNICATION
RACKS: DO NOT CUT STRUCTURAL STRINGERS SPANNING
BETWEEN TOPS OF FLOOR PEDESTALS; DO NOT CUT
STIFFENED PERIMETER SECTIONS OF FLOOR PANELS; AND
DO NOT CUT WITHIN 3" OF FLOOR PANEL EDGES IN ANY
DIRECTION.

. CONTROL SWITCHBOARD EQUIPMENT OR COMMUNICATION

RACK BASE FRAME IS SHOWN IN CONCEPT ONLY; REFER

TO MANUFACTURER FOR ACTUAL CONFIGURATION AND

DETAILS (TO BE COMPATIBLE WITH ANCHORAGE

REQUIREMENTS SHOWN).

FOR APPROVAL PRIOR TO INSTALLATION, SUBMIT

SEISMIC OUTLINE DRAWING (PER IEEE 693) AND SHOP

DETAIL DRAWINGS OF BASE SHOWING COMPONENTS AND

ANCHOR LOCATIONS.

- REFER TO 53 7051, ELECTRICAL STANDARDS &
SPECIFICATIONS FOR EQUIPMENT REQUIRING ELECTRICAL
ISOLATION BETWEEN ANCHOR & BASE; AND BETWEEN
ANCHOR, THROUGH RAISED FLOOR INTO CONCRETE SLAB.

. CONTROL SWITCHBOARD EQUIPMENT OR COMMUNICATIONS

RACK SIDE WALL FRAMES NOT SHOWN FOR CLARITY.

COORDINATE W/ ARCHITECTURAL FLOOR PLAN REGARDING

FLOOR PANEL LAYOUT.

OPTION A NOTES
STRINGERS BETWEEN TOPS OF FLOOR PEDESTALS NOT
SHOWN FOR CLARITY.
UNISTRUT SYSTEM (OR EQUAL):
P1000T, 12 GAUGE, 1 5/8" GALVANIZED STEEL
CHANNEL; P1010 CHANNEL NUT WITH SPRING THREADED
FOR 1/2"# ROD.
. ANCHOR OPTIONS:

A. HILTI (OR EQUAL) HIT-RE 500-SD EPOXY
ANCHORING SYSTEM: 1/2'"# HILTI HAS THREADED
RODS WITH 4 1/2" MIN EMBEDMENT INTO
CONCRETE SLAB.

B. HILTI (OR EQUAL) KWIK BOLT TZ-SS 304
EXPANSION ANCHORS: 1/2''? WITH 3 1/4" MIN
EMBEDMENT INTO CONCRETE SLAB.

B |19-5-20 REMOVED A3.C.
A7-JAS
3-23-18 UPDATED FOR NEW BASE ASSEMBLY CONFIGURATION;
A |7 08s ADDED PLAN - BASE FRAME RELATIONSHIP TO FLOOR
PANELS & ALLOWABLE FLOOR PANEL CUT-OUTS.
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. § CONTROL SWITCHBOARD
OPTION B: W SHAPE & CHANNEL COMBINATIONS . o EQUTPUENT OR COMMUNTOATION RACK
TOTAL BASE ESTIMATED WEIGHT 3'-0" OR 4'-0
ACCESS FLOOR HEIGHT (IN) (LBS)
My | STAPE| CraNNE € 9/16x1 1/4 SLOTS IN L 5x5x5/16
(IN) — " " X Xx5x
MIN MAX | 4-FT BASE|3-FT BASE 2" MIN . 2" MIN |, AND CHANNEL FOR 1/2"$ BOLTS, NUTS,
12 W 4x13[MC 7x19.1] 12.0 [ 12.6 175 140 2 MIN 2 MIN WASHERS, BEVELED WASHERS, AND LOCK
15 W 5x19| C 9x20| 15.0 | 15.6 180 145 3/4n ™ T 5,4 WASHERS. SEE NOTES B3 & B4
16 W 6x20 Cc 9x20| 16.0 | 16.6 185 150 il ™1
17 W 6x20] C 10x20] 17.0 | 17.6 185 150 SEE DETAIL A
18 W 8x24| coax20] 17.7 | 18.3 190 155 AND NOTE 7
19 W 8x24| C 1ox20] 18.7 [ 19.3 190 155
20 w 10x22| ¢c ax20] 19.7 | 20.3 195 160 mrqg-—--—--—F-======Fr3=g
21 w 10x22| C 1ox20] 20.7 | 21.3 195 160 [T | o e Sy P | sl
22 W 12x26] C 9x20| 21.7 | 22.3 200 165 A I ===
23 W 12x26| C 10x20| 22.7 | 23.3 200 165
24 W 14x30| C 9x20| 23.7 | 24.3 205 170 PLAN AT TOP
SEE NOTE 8
_\\\\\ 2 EQUAL SPACES (AS SHOWN)
SEE ¢
9/16x2 5/8 SLOTS IN
ZEL3¥E é \\\y L 5x5x5/16 AND CHANNEL
€ 9/16"# HOLES IN L 2x2x3/16 &
; L 3x2x 3/16 FOR 1/2"# BOLTS,
¥ NUTS, WASHERS, AND LOCK WASHERS, SEE
= | — SEE DETAIL A
- & NOTE 7
j TACK WELD
Bl& _17_<SEE NOTE B5
o
o~
CONCRETE SUBFLOOR € 1,28 HOLES
FOR W SHAPE ONLY
I T q
@ & a a . 4 . ”Z | )|
< 4 &) <
|
" 3/40
-— -———
3/4" 1
—— - i
€ 15/32"8x3 1/2" o S 172
HOLES FOR ANCHORS OR 7"
11/16"¥x4 1/4" HOLES
FOR SLEEVES, SEE NOTE B11 U
ELEVATION
€ CHANNEL & BEAM;
SEE NOTES B3 & B4;
SEE NOTE 8 2 1/2 SEE DETAIL A & NOTE 7
2 1/2"
< 2 172"
3/4"

5 1/2" OR 6 1/2"
MINIMUM SLAB
THICKNESS, SEE NOTE B11

CONTROL SWITCHBOARD EQUIPMENT

OR COMMUNICATION RACK EXTERIOR
TOP OF 1
ACCESS FLOOR

T v

12

SEE NOTE B1

1// ACCESS FLOOR HEIGHT

T
hd L lar \e

CONTROL SWITCHBOARD EQUIPMENT
OR COMMUNICATION RACK BASE
FRAME, SEE NOTE B4

4

€ 3/88 ANCHORS
W/2 NUTS,

WASHER AND
2 WASHERS PER

1 LOCK

ANCHOR, SEE NOTE B11

SECTION

L 5x5x5/16
4\\\ )
L
L 3x2x3/16 (LLH) L 2x2x3/16
11747 STIFFENER pLATE
3/16
3/16 3/16
54 CTFFENER PLATE
SEE TABLE rd
S s/an 2 174" ANCHOR
PROJECTION,

SEE NOTE B11

3 s
V//r*ANCHOR EMBEDMENT

SEE NOTE B11

SUBFLOOR

' ' \\ CONCRETE

LEVELING NUTS,
SEE NOTE B12

ANCHORAGE THROUGH STEEL FRAME INTO FLOOR SLAB BELOW

OPTION B:

B.

RIGID STEEL BASE FRAME SYSTEM

NUT AND
LOCK WASHER

ELECTRICAL
ISOLATION WHERE
REQUIRED, SEE NOTE 7

SEE NOTE 8
(// CONTROL SWITCHBOARD

EQUIPMENT OR
COMMUNICATION
RACK BASE FRAME

L 5x5x5/16

NOTE BS
SUPPORT
CHANNEL

TAPERED NUT &
CONNECTION BOLT

DETAIL A
ISOLATION DETAIL

B1.
B2.

B3.

B4.

B12.

B13.

GENERAL NOTES
BASE ANCHORAGE DETAILS SHOWN ON THIS SHEET ARE
MINIMUM REQUIREMENTS APPLICABLE FOR ALL IBC
SEISMIC DESIGN CATEGORIES (SDC), ALL IEEE 693
SEISMIC QUALIFICATION LEVELS (SQL), AND ALL
NON-SPECIFIED LOCATIONS.
FOR CONTROL SWITCHBOARD EQUIPMENT OR
COMMUNICATION RACK LOCATIONS, SEE ARCHITECTURAL
FLOOR PLAN AND BUILDING ARRANGEMENT, CONDUIT &
GROUNDING DRAWING.
REFER TO SPECIFICATIONS FOR IEEE 693 SEISMIC
QUALIFICATION LEVEL (SQL) AND/OR BUILDING GENERAL
STRUCTURAL NOTES (GSN) FOR IBC SEISMIC DESIGN
CATEGORY (SDC) .
REGARDING CABLE CUTOUTS FOR INSTALLATION OF
CONTROL SWITCHBOARD EQUIPMENT OR COMMUNICATION
RACKS: DO NOT CUT STRUCTURAL STRINGERS SPANNING
BETWEEN TOPS OF FLOOR PEDESTALS; DO NOT CUT
STIFFENED PERIMETER SECTIONS OF FLOOR PANELS; AND
DO NOT CUT WITHIN 3" OF FLOOR PANEL EDGES IN ANY
DIRECTION.
CONTROL SWITCHBOARD EQUIPMENT OR COMMUNICATION
RACK BASE FRAME IS SHOWN IN CONCEPT ONLY; REFER
TO MANUFACTURER FOR ACTUAL CONFIGURATION AND
DETAILS (TO BE COMPATIBLE WITH ANCHORAGE
REQUIREMENTS SHOWN) .
FOR APPROVAL PRIOR TO INSTALLATION, SUBMIT
SEISMIC OUTLINE DRAWING (PER IEEE 693) AND SHOP
DETAIL DRAWINGS OF BASE SHOWING COMPONENTS AND
ANCHOR LOCATIONS.
REFER TO 53 7051, ELECTRICAL STANDARDS &
SPECIFICATIONS FOR EQUIPMENT REQUIRING ELECTRICAL
ISOLATION BETWEEN ANCHOR & BASE.
CONTROL SWITCHBOARD EQUIPMENT OR COMMUNICATIONS
RACK SIDEWALL FRAMES NOT SHOWN FOR CLARITY.
COORDINATE W/ARCHITECTURAL FLOOR PLAN REGARDING
FLOOR PANEL LAYOUT.

OPTION B NOTES

VERIFY ACCESS FLOOR HEIGHT WITH COR PRIOR TO
FABRICATION.

INSTALL STEEL BASES UNDER FRONT AND REAR BASE
FRAMES OF EACH NEW AND RELOCATED CONTROL
SWITCHBOARD EQUIPMENT OR COMMUNICATION RACK.
CONTRACTOR IS REQUIRED TO FIELD DRILL SLOTS
THROUGH L 5x5 AND CHANNEL TO MATCH MOUNTING
HOLES IN FRONT AND REAR BASE FRAMES OF CONTROL
SWITCHBOARD EQUIPMENT OR COMMUNICATION RACK.
CONTRACTOR IS REQUIRED TO SUPPLY HARDWARE
INCLUDING NUTS, BOLTS, LOCK WASHERS, & WASHERS
IN ORDER TO MOUNT FRONT AND REAR BASE FRAMES OF
CONTROL SWITCHBOARD EQUIPMENT OR COMMUNICATION
RACK ONTO STEEL BASES WITH A MINIMUM OF TWO
1/2-INCH DIAMETER BOLTS. REAM MOUNTING HOLES
IN BASE FRAMES OF CONTROL SWITCHBOARD EQUIPMENT
AND COMMUNICATION RACK TO 9/16-INCH DIAMETER IF
NECESSARY .

LEVEL ACCESS FLOOR WITH ADJUSTABLE L 2x2x3/16
& L 3x2x3/16 (LLH). TACK WELD AFTER LEVELING.
STRUCTURAL STEEL: ASTM A36 OR EQUAL.

BOLTS: ASTM A325 OR EQUAL.

NUTS: ASTM A536, GRADE D OR EQUAL.

WASHERS: ASTM F436 OR EQUAL.

WELDING SHALL BE PERFORMED IN ACCORDANCE WITH
THE LATEST EDITION OF ANSI/AWS D1.1,
'"'STRUCTURAL WELDING CODE".

ADHESIVE ANCHOR SYSTEM SHALL BE EQUAL TO HILTI
HVA ADHESIVE ANCHOR SYSTEM, WITH 3/8'"#¢ HAS
THREADED RODS WITH 3 1/2" MINIMUM DIRECT
EMBEDMENT INTO 5 1/2'" MINIMUM THICKNESS
CONCRETE SLAB. OPTIONAL HIS INTERNALLY
THREADED INSERT SLEEVES MAY BE USED PROVIDE
SLAB THICKNESS IS 6 1/2'" MINIMUM, SLEEVE
EMBEDMENT IS 4 1/4", AND HAS ROD LENGTH IS
ADJUSTED TO MATCH REQUIRED PROJECTION.

ADJUST LEVELING NUTS TO LEVEL BASES AND TO
PROVIDE CLEARANCE BETWEEN ACCESS FLOOR AND
DOORS IN END PANELS OF CONTROL SWITCHBOARD
EQUIPMENT OR COMMUNICATION RACKS.

ORIGINAL DESIGN PREPARED BY B. HAGLER, JUNE
1993. (SHOWN THIS SHEET).
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A7-JAS

SUPERSEDES DWG NO. 31_2049A (IN PART)

UNITED STATES DEPARTMENT OF ENE

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

CONTROL SWITCHBOARD EQUIPMENT &

COMMUNICATION RACK

BASE ANCHORAGE DETAILS (SHEET 2 OF 2)

DESIGNED B. HAGLERZJ. SCHREIBER _

CIVIL ENGINEERING MANAGER

A

L

OCTOBER 13, 2016 |

31 [2049-2

REF(S):

Return to TOC




IMAGES:

Sep 08, 2026— 9:26am

Plotted By:court

Donita (CONTR) on 9/8/2026 9:26 AM

80

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForF inal\Scripts\53_7050a.dwg Last Saved By: Court,

—

\K//r*SEE DETAIL A

/

~

—

FOR ANCHORING
DETAILS SEE 7051

SIDE VIEW

TO MASTER BUS BAR

19" RACK = 22 3/8"

23" RACK = 25 15/16"
L 197 RACK = 17 172"
23" RACK = 21 1/2"
Y -
\
\
\
\
CABLE TIE |
BRACKET (ITEM 3)\\
\
& g
\
\
\
\
\
\
i I
\
\
\
\
\
\
i bl ks
'o ‘
7 \
~ \
\
\
\
\
& ko
\
\
\
\
\
\
\
M &
\
\
\
\
\
\
& P
\
\
\
\
|

REAR VIEW

T T

\ GROUND BAR (ITEM 1) \

! N

} #6 MTG LUG (ITEM 2)—| !

| e

\

OO ) oo ¢

\ °|

\ [

\ D) \

\ \

\ \

\ \

\ D) °|

\ N

\ ol

\ \

\ o

\ °

1 / / |

; /! % o;

\ i

\ o

\ \

1 ® E— ol

\ °|

\ \

| |
LEFT SIDE VIEW REAR VIEW

DETAIL A
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CABLE TIE BRACKET
4-5/8" NYLON

REFERENCE DRAWING

EQUIPMENT RACK
ANCHORING & GROUNDING DETAILS — — 53 7051

NOTES

1. UNLESS OTHERWISE NOTED, ALL RACKS ARE 7'-0"
HIGH AND 19" WIDE.

2. RACK FLANGES ARE DRILLED FRONT AND REAR WITH
EIA STANDARD 1.75" RACK UNIT (RU) HOLE
PATTERNS.

3. ALL RACKS HAVE FRONT MOUNTED COVERED BASE
GUARD RAIL.

4. SEE BUILDING DRAWINGS FOR FLOOR LAYOUT AND
RACK LOCATION AND DESIGNATION.

5. EQUIPMENT RACKS FROM OTHER MANUFACTURERS CAN
BE USED WITH ACCEPTANCE FROM COR.

A 7-31-26 MINOR REVISIONS.
A7-SJ

SUPERSEDES DWG NO. 41 7004

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, ‘COLORADO

COMMUNICATIONS

STANDARD

EQUIPMENT RACK
LAYOUT & DETAILS

DESIGNED SCOTT JOHNSON AppROvED DAN HAMAL

SYSTEM CONTROL MANAGER
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