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| rcovn-:R ‘l ‘ #T COVER j GENERAL NOTES

d 5 ? s o T UNLESS OTHERWISE SHOWN ON THE DESIGN DRAWINGS, THE DETAILS AND NOTES TABLE 3 — DEVELOPMENT
- < .
T - e SHOWN ARE TYPICAL FOR ALL DRAWINGS THAT REFER TO THIS DRAWING BeETH Tl CIRGHES)
IS R . & i : d
ABBREVIATIONS SYMBOLS STANDARD HOOKS SEE FOOTNOTES 1, 2 AND 3
2 CL BF = BOTTOM FACE 1. BARS SHOWN THUS_=25[81 @ 1-0 OR_E= 19161 @ 7 1/2, 1. 180° HOOKS SHALL HAVE 180° BENDS AND EXTENSIONS OF 4-BAR AR SIZE F e =3000 PSI e —2000 PSI o —5000 PSI
- TF = TOP FACE INDICATE A GROUP OF THE SAME SIZE BARS EQUALLY SPACED. DIAMETERS, BUT NOT LESS THAN 2 1/2 INCHES PARALLEL TO
NF = NEAR FACE 2. AN OPEN CIRCLE AT THE END OF A BAR INDICATES A BEND THE MAIN LEG OF THE BAR, OR 90° BENDS AND EXTENSIONS OF METRICJENGLISH] TOP BARS |OTHER BARS| TOP BARS |OTHER BARS| TOP BARS [OTHER BARS
FF = FAR FACE WITH THE BAR TURNED AWAY FROM THE OBSERVER. AT LEAST 12-BAR DIAMETERS. 10 £33 32 25 28 22 25 19
P — EF = EACH FACE 3. e—— A CLOSED CIRCLE AT THE END OF A BAR INDICATES A 2 O e B Lo o R O o e es 13 | 41 43 33 37 29 33 26
N BL = BOTTOM LAYER BEND WITH THE BAR TURNED TOWARDS THE OBSERVER. - 6 5 52 E e 36 M 32
. L Top LAYER FOR 16051 & SMALLER BARS, AT LEAST 12-BAR DIAMETERS FOR (51
= . = 4. SPLICE SHOWN THUS —=—~—INDICATES A LAPPED SPLICE, NOT
19061 & LARGER, BUT NOT LESS THAN 2 1/2 INCHES AT THE 19 163 64 50 56 43 50 38
I8 ML = MIDDLE LAYER A BEND IN THE BAR. FOR MINIMUM LENGTH OF LAP, SEE TABLE 4. FREE END OF THE BAR
B - .
\ NS = NEAR SIDE S- BARS WARKED Tiv220C81 INDICATE NEW DESIGNATIONS FOLLOWED 3 435 HOOKS FOR STIRRUP AND TIE ANCHORAGE ONLY SHALL HAVE 2 |t 94 72 81 63 73 o6
LAPPED SPLICE + b LAPPED SPLICE + b FS = FAR SIDE . A 135° BEND PLUS AN EXTENSION OF AT LEAST 6-BAR 25 81 107 82 93 71 83 64
" " ES = EACH SIDE DIAMETERS, BUT NOT LESS THAN 2 1/2 INCHES AT THE FREE 29 191 121 93 105 81 94 72
OFFSET 3" TO 8 EW = EACH WAY DIMENSIONS END OF THE BAR. 32 | ti03 136 105 118 31 105 81
OCEW = ON CENTER EACH WAY 1 THICKNESS SHOWN FOR WALLS AND SLABS ON OR ADJACENT T0 4. RADIUS OF BENDS ARE TO BE AS SPECIFIED IN TABLE 2, TYP. = = — — =
/s CJ = CONSTRUCTION JOINT UNDISTURBED SOIL OR ROCK ARE MINIMUM DIMENSIONS AN 151 151 17
: ) .
. q 0CJ = OPTIONAL CONSTRUCTION JOINT 2. DIMENSIONS ARE TO THE CENTER LINES OF THE BARS OR JOINTS, REINFORCEMENT DOWELS 43 | 0143 181 139 157 121 140 108
) VCJ = VERTICAL CONSTRUCTION JOINT = 153 Y% 156 200 o = v
< = CRJ = CONTRACTION JOINT s g[‘éi:scggggw%ag@?gng-ARE VARKED L OR CLA 1. DOWELS INDICATED ON THE DRAWING SHALL HAVE AN
. CTJ = CONTROL JOINT . . EMBEDMENT EQUAL TO Lg AND A PROJECTION EQUAL TO THAT _
T N L EJ = EXPANSION JOINT REQUIRED FOR LAP SPLICING A BAR OF THE SAME DIAMETER. TABLE 4 LAP LENGTH (INCHES)
3 > WJ = WEAKENED JOINT COVER SEE FOOTNOTES 1, 2 AND 3
< : HP = HICH POINT PLAIN DOWELS w w w
< : LP - LOW POINT 1. THE FOLLOWING CONCRETE COVER SHALL BE PROVIDED FOR oL COVER BAR SIZE F'c =3000 PSI F'c =4000 PSI F'c =5000 PSI
: IS - REINFORCEMENT: (IN.) . UNLESS OTHERWISE SHOWN, PLAIN DOWELS ACROSS CONTRACTION
WP = WORKING POINT METRICIENGLISH TOP BARS |OTHER BARS| TOP BARS JOTHER BARS| TOP BARS |OTHER BARS
EL - ELEVATION . CONCRETE CAST AGAINST AND PERMANENTLY JOINTS SHALL BE SMOOTH BARS UNIFORMLY COATED WITH A
" WS = WATERSTOP EXPOSED TO SOIL OR ROCK _ 3 FILM OF OIL BEFORE CONCRETE PLACEMENT. VISCOSITY OF THE 10 £33 42 32 36 28 33 25
OFFSET GREATER THAN 8 oL or DEFORMED BAR b. CONCRETE EXPOSED TO SOIL. ROCK OR WEATHER: OIL SHALL HAVE A SAE RATING OF NOT LESS THAN 250. 13 43 56 43 48 37 43 33
¢ = PLAIN ROUND BAR 19061 THROUGH 570181 BARS — — — — — 2 16 5] 70 54 60 47 54 42
23
1 WWF = WELDED WIRE FABRIC 16051 BAR AND SMALLER — — — — — — — — —— — — — 1172 19 61 84 64 72 56 65 50
N b e td SP = SPACE DR SPACES c. CONCRETE NOT EXPOSED TO WEATHER OR IN CONTACT WITH ACCESSORIES
: N L < C SOIL OR ROCK: 1. BAR SUPPORTS, SPACERS, AND OTHER ACCESSORIES ARE NOT 22 | 173 122 94 106 81 94 73
d | - _ EQL SP = EQUALLY SPACED, EQUAL SPACES :
IS - (1) SLAB. WALLS. JOISTS: SHOWN ON THE DESIGN DRAWINGS. THE RECOMMENDATIONS OF 25 | 81 139 07 21 23 708 53
~ b > ‘ >~ i D = NOMINAL DIAWETER OF REINFORCING BAR y : ACI 315 OR OTHER APPROVED SUPPORTING SYSTEMS MAY BE
q T ——— . 90° HOO _ " L OR CLR - CLEAR 430141 AND 570181 BARS_ _ _ _ _ _ _ _ _ _ _ _ _ 112 29 | 9 157 121 136 105 122 94
d : I N bs 360111 BAR AND SMALLER USED.
< ~ . CTR = CENTER OR CENTERS ~ SOLITI BAR AND SMALLER - — — — — —— — — — — — 4 32 | r101 177 136 153 118 137 105
S (2) BEAMS, COLUMNS:
o 5| < PRIMARY REINFORCEMENT, TIES, STIRRUPS, SPIRALS 1 1,2 CHAMFER 6 [ r113 196 151 170 131 152 17
2. REINFORCEMENT PARALLELING CONSTRUCTION JOINTS SHALL HAVE 1. CHAMFER EDGES OF PERMANENTLY EXPOSED CONCRETE SURFACES TABLE 5 — MINIMUM HOOK
OFFSET GREATER THAN 8" A MINIMUM OF 2 INCHES CLEAR COVER. WITH A 45° BEVEL, 3/4 INCH x 3/4 INCH. EMBEDMENT DEPTH (E) (INCHES)
TYPIICAL OFFSET DEEFAILS REFERENCES EMBEDDED MATERIALS BAR SIZE SEE FODTNOTES 3 AND 5
1. BEFORE PLACING CONCRETE, CARE SHALL BE TAKEN THAT ALL
. C - e = F'c -5000 PSI
Ly £ EMBEDDED ITEMS ARE IN POSITION AND SECURELY FASTENED METRICENGLISHIF'c =3000 PST|F'c =4000 PSI|F ¢
1. UNLESS OTHERWISE SHOWN, FOLLOW THE RECOMMENDATIONS IN PLACE. 10 £33 9 7 7
/ o EDGE BARS ACROSS THICKNESS OF MEMBER TO BE ESTABLISHED BY AMERICAN CONCRETE INSTITUTE'S "MANUAL 2. SEE DESIGN DRAWINGS FOR REQUIRED EMBEDDED ITEMS. 13 £41 11 10 9
N SAME SIZE AS CORRESPONDING WALL OR SLAB BARS OF STANDARD PRACTICE FOR DETAILING REINFORCED o 5 i = o
CONCRETE STRUCTURES" (ACI 315), AND THE CONCRETE PLACING = T=ASy | T
R REINFORCING STEEL INSTITUTE. 19 | ré1 17 15 13
¢ | TIE BARS 1. REINFORCEMENT OF SMALL OPENINGS (MAX 1-6) IN WALLS AND 22 71 19 17 15
s 90° HOOK SkésgpngEE SPREAD APART NOT MORE THAN 1 1/2 TIMES THE 25 89 22 15 7
4 y 2. REINFORCEMENT MAY BE ADJUSTED LATERALLY TO MAINTAIN A 29 o1 25 22 19
N CLEAR DISTANCE OF AT LEAST 1 INCH BETWEEN THE 32 | 101 28 24 22
g - REINFORCEMENT AND KEYS, WATERSTOPS, ANCHOR BOLTS, FORM
o — , , ; 36 | C11a 31 27 24
. b o L TIES, CONDUITS, AND OTHER EMBEDDED MATERIAL. IN HEAVILY
<= REINFORCED AREAS, RELOCATION OF THE EMBEDDED MATERIAL 43 043 37 32 29
N N y 3 o MUST BE CONSIDERED. 57 | £181 50 43 39
D - / \ o y 3. IN NO CASE SHOULD BARS BE BENT TO GREATER THAN 6 TO 1
SLOPE.
<
RESTRICTED MEMBER THICKNESS v S < - 4. REINFORCEMENT PARALLEL TO ANCHOR BOLTS OR OTHER EMBEDDED FOOTNOTES FOR ABOVE TABLES:
MATERIAL SHALL BE PLACED TO MAINTAIN A CLEAR DISTANCE OF ) "~
N R L B It e o 1. ACI 318, 12.15: DEVELOPMENT LENGTH (Lgq)= CLASS A LAP SPLICE
\ ER(RSE : = 1.0 x Lg; LAP LENGTH = CLASS B LAP SPICE = 1.3 x Lq.
LAP SPLICES NOT ALLOWED FOR 430141 & 570181 BARS.
LAP LENGTH TYP o \\<J / Y TIE BAR— - || = SPACING 2. LISTED DEVELOPMENT LENGTHS (Ly) AND LAP LENGTHS MAY BE
! MODIFIED BY A FACTOR OF (2/3) IF COVER IS AT LEAST 1-BAR
HOOK A ” ‘ 1. UNLESS OTHERWISE SHOWN, THE FIRST AND LAST BARS IN WALLS DIAVETER AND BAR SPACING IS GREATER THAN 3-BAR DIAMETERS:
LENGTH ES— f————— B4 a_n o AND SLABS, STIRRUPS IN BEAMS, AND TIES IN COLUMNS ARE TO BUT NO LESS THAN 12 INCHES.
P L = START AND END AT A MAXIMUM OF ONE HALF OF THE ADJACENT 3. BASED ON NORMAL WEIGHT CONGRETE AND GRADE 60 REINFORCING BARS.
4| 5 BAR SPACING. 4. TOP BARS ARE HORIZONTAL REINFORCEMENT SO PLACED THAT MORE
CORNER M < J L THAN 12 INCHES OF CONCRETE IS CAST IN THE MEMBER BELOW THE
- & —— = JOINTS REINFORCEMENT.
2 BAR, TYP 5. FOR BAR SIZES 36C111 & SMALLER: MODIFICATION FACTOR OF 0.7
% } 4 6 MAX
" ) \ le 2 ¥AX 1. ALL CONSTRUCTION JOINTS (CJ) AND WEAKENED JOINTS (WJ) MAY BE APPLIED FOR HOOKS WITH COVER CONFORMING TO ACI 318,
F o | A - CORNER SHALL BE PROVIDED WHERE SHOWN ON THE DESIGN DRAWINGS 12.5.3(a); FACTOR OF 0.8 MAY BE APPLIED FOR HOOKS WITH
T BARS . :
= A v 2. ALL OPTIONAL CONSTRUCTION JOINTS (OCJ) ARE TO REDUCE THE ENCLOSURE CONFORMING TO ACL 318, 12,5.5(b) OR {c); INALL
© - - CASES, RESULTING LENGTH NOT LESS THAN 8-BAR DIAMETERS OR 6'.
= i VOLUME OF PLACEMENTS OR TO FACILITATE CONSTRUCTION. IF
w E 82 % N o o A SECTION A-A 0CJ ARE PROVIDED, THEY SHALL BE ONLY AT THE LOCATIONS
3 T N SHOWN
% ‘ - 3. ADDITIONAL CJ AND WJ MAY BE USED IF APPROVED BY THE COR
= < Ly TABLE 1 — REINFORCING BARS - SIZE ~ : EXPLANATION
.| L -~ DESIGNATIONS AND NOMINAL DIMENSIONS SPLICES 13 [41 NUMBER PRECEDING BRACKETS IS METRIC
) ~ STANDARD BAR SIZE NOMINAL DIMENSIONS 1. UNLESS OTHERWISE SHOWN THE MINIMUM LENGTH OF LAP FOR EE/KEEEEN-{QTEEIEL?EHBQEnggNTA"I"lIJgEE(R)FIgAR -
P STANETER (I | AREA (INZ) TWETGHT (LBF D SPLICING PARALLEL BARS SHALL BE AS GIVEN IN TABLE 4. .
% HOOK, TYP 4 METRICIENGLISH 2. UNLESS OTHERWISE SHOWN, THE MINIMUM LENGTH OF LAP FOR
U “ORNER BAR 10 | £33 0.375 0.1 0.376 CIRCULAR COLUMN TIES SHALL BE AS GIVEN IN TABLE 4.
4 13 41 0.500 0.20 0.668 3. SPLICES SHALL BE STAGGERED, TO GIVE 24 INCHES CLEAR BETWEEN
LAP LENGTH 2 oE 6 51 0.625 0.31 1043 ENDS OF ADJACENT SPLICES, IF BARS ARE SPACED CLOSER THAN 6
| 5| 5 T3 5750 o o2 INCHES OR 6 BAR DIAMETERS.
TYP eF b TABLE FOR REINFORCEMENT AROUND OPENINGS — = 508 5o o 4. NONCONTACT LAP SPLICES SHALL NOT BE SPACED FARTHER APART
4 WEMBER : . - THAN ONE—FIFTH THE REQUIRED LENGTH OF LAP OR 6 INCHES.
a g 4 THICKNESS TIE BARS | EDGE BARS | CORNER BARS 25 | 81 1.000 0.79 2.670 5. WHEN REINFORCING BARS OF DIFFERENT SIZE ARE TO BE SPLICED, THE SUPERSEDES DWG NO. 01 2004A
- 29 o1 128 T.00 3,400 LENGTH OF LAP SHALL BE GOVERNED BY THE SMALLER DIAMETER BAR.
T > FSs TRAN 10 NONE T T WD UNITED STATES DEPARTMENT OF ENERGY
= : = 1o 20 T 7303 6. SPLICES ARE TO BE MADE SO THAT THE GIVEN DISTANCES TO FACE OF WESTERN AREA POWER ADMINISTRATION
10 THRU 1-6 NONE 1_EF 1-13041, EF —Tt AT o = CONCRETE WILL BE MAINTAINED. CORPORATE_SERVICES OFF ICE — LAKEWOOD, COLORADO
1-7 THRU 3-0 13041 @ 1-0] 3-EQL SP_ | 1-19061, EF s v - - -
S OVER 3-0 19061 @ 1-0] SP @ 1-0 | 1-25r81, EF = Ewsjl ;223 iég 1;:2 BENT BARS CONCRETE STANDARDS
- - . 1. UNLESS OTHER RADIUS BENDS ARE INDICATED ON THE DESIGN
! 1. OMIT EDGE AND TIE BARS ALONG SIDES OF OPENINGS WHERE DIMENSION IS DRAWINGS, ALL REINFORCEMENT REQUIRING BENDING SHALL GENERAL OUTLINE AND
LESS THAN 1-6. BE BENT COLD, AND AROUND A PIN HAVING A DIAMETER AS
2. OMIT CORNER BARS AT SIDES OF OPENINGS ADJACENT TO FLOORS, WALLS. OR BEAMS. SPECIFIED IN TABLE 2. REINFORCEMENT NOTES
A 3. CORNER BARS REQUIRED IF EITHER DIMENSION OF OPENING IS GREATER THAN 1-6.
£ 4. USE CORNER BARS IN FACE OF RECESSES DEEPER THAN 4 INCHES IF EITHER DIMENSION TABLE 2 - PIN DIAMETERS (INCHES)
OF RECESS IS GREATER THAN 1-6.
TYP BAR NO. 10031 | 13041 | 16051 | 19061 | 22071 | 25081 | 29091 |32C101|36C111(43C141|570181 DESIGNED J-A. SCHREIBER __ _ _ _ APPROVED DOUGLAS HANSON
TYPICAL CORNER & INTERSECTION DETAILS  ADDITIONAL REINFORCEMENT AROUND OPENINGS o ses 2 17A] 5[5 vele vels el © fo vahio sl 2 e val 2
] AucusT 1, 2006 | 01 [ 2004-1
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PERSPECTIVE VIEW
(ROCK NOT SHOWN FOR CLARITY)
NOTE 1

2" TO 4" ROCK SURFACING, NOTE 3

HIGH WATER ; i
ELEVATION
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EXISTING BANKl
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4" TO 12" ROCK, NOTE 2

SECTION A-A

6'-0" MIN

SKEW ANGLE

L € ROADWAY

TYPICAL PLAN VIEW

6'-0" MIN

NOTES

. EXCAVATE FOR WATER CROSSING TO TOP OF ROCK
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' MINUMUM
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.
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UNIFIED SOIL CLASSIFICATION
INCLUDING IDENTIFICATION AND DESCRIPTION
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L1 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.
L2 ALL SIEVE SIZES ON THIS CHART ARE U.S. STANDARD

DILATANCY (REACTION TO SHAKING)
AFTER REMOVING PARTICLES LARGER THAN NO. 40 SIEVE SIZE, PREPARE A PAT
OF MOIST SOIL WITH A VOLUME OF ABOUT ONE-HALF CUBIC INCH. ADD ENOUGH
WATER IF NECESSARY TO MAKE THE SOIL SOFT BUT NOT STICKY.

PLACE THE PAT IN THE OPEN PALM OF ONE HAND AND SHAKE HORIZONTALLY,

STRIKING VIGOROUSLY AGAINST THE OTHER HAND SEVERAL TIMES.

A POSITIVE

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.

DRY STRENGTH (CRUSHING CHARACTERISTICS) TOUGHNESS (CONSISTENCY NEAR PLASTIC LIMIT)

AFTER REMOVING PARTICLES LARGER THAN NO. 40 SIEVE SIZE, MOLD A AFTER REMOVING PARTICLES LARGER THAN THE NO. 40 SIEVE SIZE, A SPECIMEN OF
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.
NECESSARY. ALLOW THE PAT TO DRY COMPLETELY BY QVEN, 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
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
AND QUANTITY OF THE COLLOIDAL FRACTION CONTAINED IN THE SOIL. INTO A THREAD ABOUT ONE-EIGHTH INCH IN DIAMETER. THE THREAD IS THEN FOLDED
THE DRY STRENGTH INCREASES WITH INCREASING PLASTICITY. AND REROLLED REPEATEDLY. DURING THIS MANIPULATION THE MOISTURE CONTENT IS

REACTION CONSISTS OF THE APPEARANCE OF WATER ON THE SURFACE OF THE PAT

WHICH CHANGES TO A LIVERY CONSISTENCY AND BECOMES GLOSSY.

WHEN THE

SAMPLE IS SQUEEZED BETWEEN THE FINGERS, THE WATER AND GLOSS DISAPPEAR
FROM THE SURFACE, THE PAT STIFFENS, AND FINALLY IT CRACKS OR CRUMBLES.
THE RAPIDITY OF APPEARANCE OF WATER DURING SHAKING AND OF ITS
DISAPPEARANCE DURING SQUEEZING ASSIST IN IDENTIFYING THE CHARACTER OF

THE FINES IN A SOIL.

VERY FINE CLEAN SANDS GIVE THE QUICKEST AND MOST DISTINCT REACTION

WHEREAS A PLASTIC CLAY HAS NO REACTION.

TYPICAL ROCK FLOUR, SHOW A MODERATELY QUICK REACTION.

INORGANIC SILTS, SUCH AS A

GRADUALLY REDUCED AND THE SPECIMEN STIFFENS, FINALLY LOSES ITS PLASTICITY,

HIGH DRY STRENGTH IS CHARACTERISTIC FOR CLAYS OF THE CH GROUP. A AND CRUMBLES WHEN THE PLASTIC LIMIT IS REACHED.

TYPICAL INORGANIC SILT POSSESSES ONLY VERY SLIGHT DRY STRENGTH.

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
BUT CAN BE DISTINGUISHED BY THE FEEL WHEN POWDERING THE DRIED KNEADING ACTION CONTINUED UNTIL THE LUMP CRUMBLES.

SPECIMEN. FINE SAND FEELS GRITTY WHEREAS A TYPICAL SILT HAS THE

SMOOTH FEEL OF FLOUR.

THE TOUGHER THE THREAD NEAR THE PLASTIC LIMIT AND THE STIFFER THE LUMP WHEN IT
FINALLY CRUMBLES, THE MORE POTENT IS THE COLLOIDAL CLAY FRACTION IN THE SOIL.
WEAKNESS OF THE THREAD AT THE PLASTIC LIMIT AND QUICK LOSS OF COHERENCE OF THE
LUMP BELOW THE PLASTIC LIMIT INDICATE EITHER INORGANIC CLAY OF LOW PLASTICITY,
?EEMQTE§£QLS SUCH AS KAOLIN-TYPE CLAYS AND ORGANIC CLAYS WHICH OCCUR BELOW

HIGHLY ORGANIC CLAYS HAVE A VERY WEAK AND SPONGY FEEL AT THE PLASTIC LIMIT.
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OUTSIDE TAKEOFF
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:[ MAIN AND TRANSFER BUS
L INSIDE TAKEOFF
NAAAY -
SINGLE BUS CONFIGURATION DOUBLE BREAKER DOUBLE BUS
INSIDE TAKEOFF
283 282 281 181 182 183
YV2B JV2A YV2A T YVIA JV1A YV1IB
189
Yvic
383 382 381 481 482 483 —
YV3B JV3A YV3A  YV4A JV4A YV4B \l 180
__I__?“\__{:}_./( = 7V1A
STANDARD RING BUS ARRANGEMENT
[ sreaker
SWITCH S2 AND
GROUNDING SWITCH
GS1 ARE KEY
SWITCH S2 INTERLOCKED SO
\ THAT BOTH OF THEM
CANNOT BE CLOSED
KEY INTERLOCK r"\ S2 AT THE SAME TIME.
BETWEEN S2 & GS1 |
1T MANUAL DISCONNECT SWITCH INTERLOCKS
— (ALL SWITCHES ARE ALSO PADLOCKABLE)
} NORMAL SWITCHING ARRANGEMENT:
swITeH s1WITH [ i—d LINE SWITCHES "S1" & "S2" ARE CLOSED.
GROUNDING SWITCH 7/ s GROUND SWITCH "GS1" IS OPEN.
631 Gs1 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
52 KIRK KEY LOCK IS OPERATED TO ALLOW OPERATION OF "'S2"
] sreaxer KEY REMAINS IN “S2" KIRK LOCK

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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MANUALLY OPERATED DISCONNECT
AND GROUND SWITCH INTERLOCKS

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.)

| 163 / 163 / 463
WY1A WY1A WY4A
[ 162 [ 162 o 462
JY1A JY1A L gvaa
160 160 460
ZY1A 161 ZY1A 161 ZY4A 461
I\ YA I\ YA il YY4A
265 265 565
YY2A YY2A YY5A
[ 266 B 266 566
JY2A JY2A JY5A
267 267 567
YY28B YY2B YY5B
I~/ 361 I~/ 361 il 661
zY3A [ YY3A ZY3A [ YY3A zveA ( YY6A
360 360 660
5 362 362 662
JY3A L gvaa JYBA
383 383 683
WY3A A WY3A A\ WYBA

1

161 261 361 461
YY1A YY2A YY3A YY4A
162 262 362 462
JY1A JY2A JY3A JY4A
163 263 363 463
WY1A WY2A WY3A WY4A

-

RING BUS ARRANGEMENT CONVERTIBLE

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

INSIDE TAKEOFF

BREAKER AND A HALF RING BUS — FUTURE BREAKER AND A HALF
INSIDE TAKEOFF

NOTES

- 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.

REVISED SINGLE BUS CONFIGURATION, ADDED
RING BUS ARRANGEMENTS, AND MINOR CORRECTIONS.

A 3-11-11
A7-RMJ
TED STATES DEPARTMENT OF ENERGY

N
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

SWITCHING DIAGRAM
OPERATING NUMBERS
BUS CONFIGURATIONS

DESIGNED RICARDO MOREND JR

ELECTRICAL ENGINEERING MANAGER

| SEPTEMBER 15, 2009 | 31
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NOTE 3 OF SECURITY
///SIGN REQUIREMENTS

172"
le— L%
MARGIN
2
jt:ifo

/

d ! o

134t

NO TRESPASSING 1

1

172"

1/8"

PROPERTY OF THE U.S. DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

—

1 1/2"

FACILITY NAME

3/4"

(EQUAL SPACE ABOVE AND BELOW TEXT BLOCK)

UNAUTHORIZED ENTRY INTO THIS FACILITY IS PROHIBITED BY 10 C.F.R. PART 860.

1'—6'"" OUTER DIMENSION OF SIGN
1/4"
>

5/8"

THE UNAUTHORIZED CARRYING, TRANSPORTING, OR OTHERWISE INTRODUCING OR CAUSING
TO BE INTRODUCED, ANY DANGEROUS WEAPON, EXPLOSIVE, OR OTHER DANGEROUS
INSTRUMENT OR MATERIAL LIKELY TO PRODUCE SUBSTANTIAL INJURY OR DAMAGE TO
PERSONS OR PROPERTY, INTO OR UPON SUCH FACILITY, INSTALLATION, OR REAL

BOLD PROPERTY IS LIKEWISE PROHIBITED.

TEXT: WHOEVER WILLFULLY VIOLATES THESE REGULATIONS SHALL, UPON CONVICTION, BE
PUNISHED BY A FINE OF NOT MORE THAN $5,000. WHOEVER WILLFULLY VIOLATES THESE
REGULATIONS WITH RESPECT TO ANY FACILITY, INSTALLATION, OR REAL PROPERTY
ENCLOSED BY A FENCE, WALL, FLOOR, ROOF, OR OTHER STRUCTURAL BARRIER, SHALL
BE GUILTY OF A MISDEMEANOR AND, UPON CONVICTION, SHALL BE PUNISHED BY A FINE
OR IMPRISONMENT FOR NOT MORE THAN 1 YEAR, OR BOTH.

18 U.S.C. 3571; 42 U.S.C. 2278a.

(EQUAL SPACE ABOVE AND BELOW TEXT BLOCK) PHONE NUMBER

IN CASE OF EMERGENCY CALL: (XXX) XXX=XXXX

3/4"

2'-0" OUTER DIMENSION OF SIGN |

Nov 08, 2010- 10:53am
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SECURITY SIGN

1/8x1x6 GALVANIZED 1

BAR OR EQUIVALENT
M—F LOCKNUT \ /CHAIN LINK GATE

] ROUND FLAT WASHER

1/4x1 1/4 HEX
BOLT AND NUT

SPRING LOCKWASHER

‘\\\LETTERED FACE OF SIGN RED BACKGROUND
WHITE LETTER

MOUNTING HARDWARE
FOR SIGNS (NOTE 6)

NOTE 7

° ARCHER LINE °

SG 1269

-DISC SW YY12A 113KV,

4

° ARCHER LINE °

SG 1492

o BREAKER JZ1C 69KV ,

° ARCHER LINE °

SG 2399

DISC SW XX3B 69KV

° ARCHER LINE °

SG 2160

o GND SW YZ1A 115KV ,

KVIA

TRANSFORMER

TYPICAL EQUIPMENT
IDENTIFICATION SIGNS

WHITE BACKGROUND BLUE BACKGROUND
BLACK LETTER WHITE LETTER

PHASE
IDENTIFICATION
SIGN

SECURITY SIGN REQUIREMENTS

. MATERIAL SHALL BE NO. 16 US GAUGE SHEET STEEL

WITH FUSED PORCELAIN FINISH 3/32-INCH THICK WITH
BLACK CENTER AND GLOSSY FINISH WHITE SURFACES
BOTH SIDES. BACKGROUND SHALL BE WHITE AND ALL
TEXT SHALL BE BLACK.

. TEXT STYLE SHALL BE MEDIUM HELVETICA BLOCK TYPE

EXCEPT WHERE BOLD IS SPECIFIED.

. THE CENTERLINE OF MOUNTING HOLES SHALL BE LOCATED

1-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
TO FASTEN SIGNS ON GATES.

EQUIPMENT IDENTIFICATION
SIGN REQUIREMENTS

. MATERTAL SHALL BE NO. 18 US GAUGE SHEET STEEL

WITH FUSED PORCELAIN FINISH 3/32-INCH THICK WITH
BLACK CENTER AND GLOSSY FINISH WHITE SURFACES
BOTH SIDES. BACKGROUND TO BE WHITE WITH BLACK
LETTERS FOR ALL SIGNS EXCEPT BACKGROUND TO BE RED
WITH WHITE LETTERS FOR ALL GROUND SWITCH SIGNS,
g?cﬁgD. WHITE OR BLUE FOR PHASE IDENTIFICATION

. THE SMALL CHARACTERS SHALL BE 5/8-INCH HIGH, 3/32-

INCH STROKE, THE LARGE NUMERALS 1 3/4-INCH HIGH,
1/4-INCH STROKE ON THE EQUIPMENT IDENTIFICATION

SIGNS. THE LARGE LETTER ON THE PHASE DESIGNATION
SIGN SHALL BE 4-INCHES HIGH AND 1/4—INCH STROKE.

. THE NUMBER OF 5/8-INCH HIGH CHARACTERS PLUS THE

NUMBER OF SPACES BETWEEN WORDS FOR THE FIRST AND
THIRD LINES OF EQUIPMENT IDENTIFICATION SIGNS
SHALL NOT EXCEED 21. USE ABBREVIATIONS AND/OR
ACRONYMS AS NECESSARY TO STAY WITHIN THIS LIMIT.

. THE DESIGNATION AT THE BOTTOM OF THE EQUIPMENT

IDENTIFICATION SIGN IS THE DESIGN DESIGNATION
APPEARING ON CONTROL WIRING AND CABLE TAGS.

. MOUNTING HOLES SHALL BE LOCATED 1/2 INCH FROM

EACH EDGE. MOUNTING HOLES IN PORCELAIN FINISH
SIGNS SHALL BE FITTED WITH BRASS EYELETS. THE
FINISHED HOLES SHALL BE SUITABLE FOR A 1/4-INCH
BOLT

. THE 1/8x1x6 BARS ARE NOT NORMALLY REQUIRED FOR

MOUNTING IDENTIFICATION SIGNS.

. SIGN LENGTH WILL VARY FROM 8 TO 12 INCHES

DEPENDING ON THE NUMBER OF LETTERS AND NUMBERS.

12-7-04 ADDED NOTE 7 AND TRANSFORMER SIGN.
A7-RMC REVISED PHASE SIGNS AND HARDWARE BOLT.
C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH
5-28-99 REDRAWN, ADDED SECURITY SIGN, REVISED NOTES,
A3-0P AND REVISED TEXT ON EQUIPMENT ID SIGNS.

SUPERSEDES DWG NO. 40-D-5329

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
IDENTIFICATION AND
SECURITY SIGNS

E.ECTRICAL ENGINEERING MANAGER

Cac|  APRIL 4, 1979 | 31 | 1000




INSULATION COORDINATION

INSULATION LEVEL

GROUNDED NEUTRAL SYSTEM

UNGROUNDED NEUTRAL SYSTEM

MAXIMUM ELEVATION-FEET

MAXIMUM ELEVATION-FEET

Laurie Entwistle on 11/4/2010 3:12 PM

5 3/4x10 5 3/4x10
BIL KV INSULATOR | SUSPENSION SWITCH POWER INSULATOR | SUSPENSION SWITCH POWER
KV DISCS INSULATOR AND BUS CIRCUIT | TRANSFORMERS DISCS INSULATOR AND BUS CIRCUIT | TRANSFORMERS
NO. DISCS INSULATORS | BREAKERS NO. DISCS INSULATORS | BREAKERS
95 7.5-8. 2 19,800 19,800 19,800 19,800 2 19,800 19,800 15,100 19,800
95 7.5-8. 2 19,800 (c) (c) (c) 2 19,800 (c) (c) (c)
110 15 2 19,800 19,800 19,800 (b) 13,200 2 19,800 (b) 13,200 13,400 (b) 13,200
110 15 2 19,800 (c) (c) (c) 2 19,800 (c) () (c)
150 23 2 19,800 (b) 13,200 15,400 11,000 2 19,800 11,000 12,000 11,000
200 34, 2 19,800 19,800 (e) (f) 2 19,800 17,300 (e) (f)
150 23 3 19,800 (c) (c) (c) 3 18,500 (c) (c) (c)
200 34. 3 19,800 11,000 13,100 (a) 6,600 3 18,500 (@) 6,600 10,500 (a) 6,600
250 46 3 19,800 16,000 (e) (f) 3 18,500 (b) 13,200 (e) (f)
200 34. 4 19,800 (c) (c) (c) 4 15,100 (c) (c) (c)
250 46 4 19,800 11,000 11,800 (a) 6,600 4 15,100 (a) 6,600 10,000 (a) 6,600
350 69 4 19,800 18,200 (e) (f) 4 15,100 12,700 (e) (f)
200 34 . 5 19,800 (c) (c) (c) 5 13,400 (c) (c) (c)
250 46 5 19,800 (c) (c) (c) 5 13,400 (c) (c) (c)
350 69 5 19,800 12,800 18,900 6,800 5 13,400 6,800 (b) 13,200 6,800
550 69 5 19,800 13,700 (e) (f) 5 13,400 8,800 (e) (f)
. 250 46 5 13,400 (c) (c) (c) 5 10,700 (c) (c) (c)
. 350 69 5 13,400 7,800 (b) 13,200 (a) 6,300 5 10,700 (a) 6,300 10,000 (a) 6,300
. 350 69 5 13,400 8,800 (e) (f) 5 10,700 (a) 6,600 (e) (f)
. 550 115 6 19,000 19,800 (e) (f) 6 12,800 13,200 (e) (f)
350 69 7 11,100 (c) (d) (d) 8 10,400 (c) () (d)
550 92 7 11,100 (d) (d) 4,800 8 10,400 (d) (d) (c)
550 115 8 14,600 10,600 7,300 (f) 8 10,400 (a) 6,600 (a) 6,600 (a) 6,600
750 161 9 18,100 17,600 (e) (f) 9 (b) 13,200 (b) 13,200 (e) (f)
550 115 8 9,100 5,400 (c) 5,400 9 7,800 (c) (c) (c)
750 138 9 (b) 12,900 (d) 6,800 (f) 9 7,800 (d) (a) 6,300 (a) 6,300
750 161 10 13,900 (b) 13,200 (e) (f) 9 7,800 7,300 (e) (f)
900 196 " 16,900 16,400 (e) (f) 10 11,100 (b) 13,200 (e) (f)
750 138 9 7,400 (d) (c) 5,800 1 8,200 (d) (c) (c)
750 161 10 10,800 7,300 6,400 (f) 1 8,200 (a) 6,100 (a) 6,100 (a) 6,100
900 196 " (b) 13,200 (b) 13,200 (e) (f) 1 8,200 7,700 (e) (f)
1050 230 13 15,900 15,400 (e) (f) 12 11,200 (b) 13,200 (e) (f)
900 196 13 6,900 4,800 3,300 4,800 15 6,200 (c) (c) (c)
1050 230 14 9,100 9,000 5,400 (f) 15 6,200 5,400 5,400 5,400
1300 287 16 12,300 12,800 (e) (f) 16 8,200 8,700 (e) (f)
1050 230 15 3,700 3,300 (c) 3,300 19 (a) 6,600 (c) (c) (c)
1300 287 17 7,400 8,700 5,500 (f) 19 (a) 6,600 5,100 5,100 5,100
1300 345 20 (b) 12,700 (b) 13,200 (e) (f) 20 7,600 7,200 (e) (f)
1300 287 19 4,700 3,600 (c) 3,500 22 5,000 (c) (c) (c)
1300 345 21 7,800 8,400 5,200 (f) 22 5,000 4,800 4,800 4,800
1300 345 22 9,200 8,400 5,200 (f) 23 (a) 6,400 4,800 4,800 4,800

6pm

Nov 05, 2010- 2:1

EXPLANATION

(a)—_—_0 TO 6000 FT LIGHTNING ARRESTER.
(b)___6000 TO 12000 FT LIGHTNING ARRESTER.

(c)—_ _DO NOT USE AT ANY ELEVATION.

(d)— _ _NOT AVAILABLE, USE NEXT HIGHER VOLTAGE
RATING.

(e)_ _ _SEE NOTE 4.

(f)__ _SEE NOTE 5.

NOTES

1. ENTER ABOVE TABLE IN LEFT-HAND COLUMN WITH RATED
SYSTEM VOLTAGE.

2. PROCEED RIGHT ON LINE TO SWITCH AND BUS INSULATOR
COLUMN, GROUNDED OR UNGROUNDED, WHICH WILL GIVE
MAXIMUM ELEVATIONS AT WHICH DISCONNECTING
SWITCHES, FUSES, AND POST-TYPE INSULATORS OF
VARIOUS INSULATION LEVELS MAY BE USED. FOR
CONVENIENCE THE BIL FOR THE INSULATORS IS NOTED
IN SECOND COLUMN FROM LEFT.

3. THE TWO LEFT-HAND COLUMNS, UNDER GROUNDED AND
UNGROUNDED, RESPECTIVELY, GIVE THE NUMBER OF
INSULATOR DISCS TO USE IN STRAIN AND SUSPENSION
INSULATOR ASSEMBLIES FOR VARIOUS ELEVATIONS FOR
EACH VOLTAGE CLASS.

4. POWER CIRCUIT BREAKERS MAY BE USED UP TO THE
ELEVATION GIVEN IN THE RESPECTIVE COLUMNS, FOR
GROUNDED OR UNGROUNDED SERVICE, WITHOUT
MENTIONING ELEVATION IN THE PURCHASE
SPECIFICATIONS. IF THE MAXIMUM ELEVATIONS GIVEN
ABOVE ARE TO BE EXCEEDED, THE SPECIFICATIONS
SHOULD SPECIFY A BREAKER VOLTAGE RATING THE SAME
AS THE ACTUAL CIRCUIT VOLTAGE AND SPECIFICATIONS
SHOULD STATE, "SUITABLE FOR OPERATION AT AN
ELEVATION OF __ FEET."

5. POWER TRANSFORMERS MAY BE USED UP TO THE
ELEVATION GIVEN IN THE RESPECTIVE COLUMNS, FOR
GROUNDED OR UNGROUNDED SERVICE, WITHOUT
MENTIONING ELEVATION IN THE PURCHASE
SPECIFICATIONS. NOTE THAT REDUCED INSULATION
SHOULD BE USED FOR TRANSFORMERS OF 115KV OR
HIGHER VOLTAGE RATING ON SOLIDLY GROUNDED NEUTRAL
CIRCUITS. IF THE MAXIMUM ELEVATIONS GIVEN
ARE TO BE EXCEEDED, THE SPECIFICATIONS SHOULD
SPECIFY AN INSULATION CLASS EQUAL TO OR ONE STEP
LESS (AS THE CASE MAY BE) THAN THE ACTUAL CIRCUIT
VOLTAGE; HOWEVER, THE BUSHING PARAGRAPH ONLY
SHOULD INCLUDE THE FOLLOWING: "THE BUSHINGS SHALL
BE SUITABLE FOR OPERATION AT AN ELEVATION OF ___
FEET."

6. LIGHTNING ARRESTERS SHOULD BE APPLIED IN
ACCORDANCE WITH THE MANUFACTURER'S STANDARDS,
UNLESS OTHERWISE NOTED.

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

8. 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 DRY-TYPE SELF-COOLED _ _ _ _ __ _ 0.3%
FOR DRY-TYPE FORCED-AIR—-COOLED _ _ _0.5%

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

FORMERLY DWG NO. 140-D-407

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — GOLDEN, COLORADO

SUBSTATIONS STANDARDS
INSULATION COORDINATION

ELECTRICAL ENGINEERING
IANAGER

M
A JANUARY 13, 1984 | 31
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TABLE A
SPACINGS AND CLEARANCES FOR BUSES AND SWITCHES IN SUBSTATIONS (NOTES 1 & 2)

TABLE C
(X) SEPARATION OF TRANSFORMERS FROM BUILDINGS

CLEARANCE FROM OVERHEAD CONDUCTOR TRANSFORMER (X) SEPARATION
PHASE—T0-GROUND TO GROUND AND ROAD SURFACES LINE RATING oIL WITHOUT FIREWALL
HASE— CLEARANCES CENTERLINE-TO-CENTERLINE PHASE SPACING INSIDE SUBSTATIONS NUMBER (KVA) (GALLONS) (FEET)
TOPRASE VERTICAL BREAK SIDE BREAK ALL HORN GAP o 2 3
RATED METAL— DISCONNECTING |(HORIZONTAL BREAK)| ~ SWITCHES
MAXIMUM TO-METAL RECOMMENDED | SWITCHES AND | DISCONNECTING | VERTICAL AND TO GROUND TO ROAD ] 75 OR LESS | LESS THAN 2.000 0
LINE VOLTAGE BIL MINIMUM [RECOMMENDED| MINIMUM | BUS SUPPORTS SWITCHES SIDE BREAK SURFACES SURFACES .
NUMBER (KV RMS) | (kv CREST) | (INCHES) | (INCHES) | (INCHES) | (FEET-INCHES) | (FEET-INCHES) | (FEET-INCHES) | (FEET-INCHES) | (FEET-INCHES) 2 76 - 335 | LESS THAN 2,000 2
T} 2) 3 75 (5) (6) %) (8 (@ (10)
3 OVER 333 |LESS THAN 2,000 30
1 15.5 110 12 12 7 ¥ 2'-0" 2'-6" 3 -0" 110" 20" -0"
4 UP TO 11,000 [ UP TO 5,000 25 (USE 30)
2 25.8 150 15 15 10 * 2'-6" 3'—0" 410" 11'-0" 22'-0"
5 OVER 11,000 OVER 5,000 50
3 38.0 200 18 23 13 % 3'-0" 41" 510" 11'-0" 22' Q"
4 48.3 250 21 23 17 X 4'-Q" 5'-Q" 6'-0" 11'=0" 22'—Q" 1. Iiggis _?_A%LEAND 3 ARE IN ACCORDANCE WITH IEEE 979-
o o o on o 2. LINES 4 AND 5, COLUMNS (2) AND (3) ARE IN
S B o B B e o o T o SCop WA o, LA St
g - - = — e — —— i s (i RS Bl R
° z > > . Y okEa 20 Fee OF G EAR SPACE OR B MTNIUON
9 242 900 89 79 71 12'-0" 16'-0" 16'-0" 15'-0" 27'-0" 1994, PARAGRAPH 4.4 3.
10 242 1050 105 91 83 130" 18'-0" 18'-0" 16'-0" 28' Q"
11 362 1300 119 106 104 16'-0" - 20" 0" 18'-0" 30'-0"
12 550 1800 - 152 144 25'-Q" - 30'-0" 30'—0" 35' 0" NOTES
% NOTE 3 1. SPACING AND CLEARANCES:
a. LINES 1 THRU 11, COLUMNS 3 THRU 9; AND LINE
12, COLUMNS 3 THRU 6:
MEET OR EXCEED NEMA SG—6, TABLE 32-1; AND
ANSI C37.32 TABLE 3 REQUIREMENTS.
b. LINE 12, COLUMN 8:
ADDED 5 FEET TO LINE 12, COLUMN 6.
c. LINE 12, COLUMN 9:
BASED ON LIMITING EMF (ELECTRIC AND MAGNETIC
FIELDS) ADVERSE EFFECTS.
d. LINE 1 THRU 12, COLUNN 10:
MEETS OR EXCEEDS ANSI C2, TABLE 232-1
REQUIREMENTS.
2. SPACINGS AND CLEARANCES ARE BASED ON INSULATOR BIL
RATINGS WHICH ARE RATED TO ELEVATIONS AS SPECIFIED
ON INSULATION COORDINATION DRAWING 31 1004. ABOVE
THE SPECIFIED ELEVATIONS, USE NEXT HIGHER BIL
LEVEL AND ASSOCIATED SPACINGS AND CLEARANCES.
3. INCREASE AS REQUIRED FOR BUSES THAT COULD BE
STATION FENGE SAFETY CLEARANGES (NOTE 5) o B BRI SO R R
" FOUNDATION OR EQUIPMENT CABINET PLATFORM TO BOTTOM
OF EQUIPMENT BUSHINGS OR INSULATORS BE LESS THAN
s - ESIICUIIOl SOuL I VLT g o
MAXIMUM MAXIMUM IMEIENEI_MUMQ_ZBQ'\?EB MRIE'&OMMUMME'\?OENDE 1119 MINIMUM ZONE REQUIREMENTS AND PREFEéABLY THE
PHASE-TO- | PHASE-TO- | IMPULSE RECOMMENDED MINIMUM ZONE REQUIREMENTS WHICH
LINE PHASE GROUND BIL DIMENSION-A | DIMENSION-B | DIMENSION-A | DIMENSION-B —— PROVIDES FOR DESIRED ACCESS AND MAINTENANCE SPACE.
NUMBER (KV RMS) | (KV RMS) | (KV CREST) | (FEET—INCHES) | (FEET-INCHES) | (FEET-INCHES) | (FEET—INCHES) P )
7
m 2 (3 ) (5) (6) N LIVE PARTS
1 15.5-38 22 110-150 14'-6" 10 20" -0" 15'—0" y
/
2 48.3-72.5 42 250-350 150 -2" 12 20" 0" 15'—0" /
&
3 121 70 550 16'-2" 13 20" 0" 15'—0" ’I
4 145 84 650 16'=7" 14 20" 0" 15'—0" Il <
5 169 08 750 171" 14 20' -2 152" :
5 242 140 200 18'—6" 16 217" 16'—7" t SAFETY E [7;20:08 REVISED TABLE A, COLUMN (6) FOR
CLEARANCE
_@n 7 7 3-12-01 ADDED FIG 1 AND ASSOCIATED DIMENSIONS TABLE B ]
7 242 140 1050 18'-6 16 22'-7 17'=7 I ZONE D 35122
8 362 209 1300 20'-9" 18 23'-10" 18'-10" I c 8—18—80 REDRAWN, RE\SISED COLUMN 4 TSDAGREE WITH NEMA
A3—-RM SG-6, ADDED LINE 12, AND ADDED NOTES.
9 555 318 1800 241 5" 21 27'-8" 22'-8" I
I FORMERLY DWG NO. 40-D-411
COLUMN 4: BASED ON ANSI C2, TABLE 232-1 FOR SPACE SUBJECT TO PEDESTRIAN TRAFFIC AT 3300-FOOT ELEVATION. 2 UNTTED STATES DEPARTMENT OF ENERG
ABOVE 50KV’ PHASE-TO-GROUND CLEARANCES ARE INCREASED 3% PER 1000 FEET IN EXCESS OF 3300 FEET WESTERN AREA POWER AQ@LID"&SL%}AIDQN
COLUMN 5: AS LISTED IN IEEE 1119-1988. ANSI C2, SECTION 11 PARAGRAPH 110, A.2. INDICATES THAT THIS B
COLUMN 6:  COLUMN 6 ASSUMES 10 POOT STICK, ROD, OR OTHER OBJECT RAISED 5 FEET ABOVE GROUND PLUS TABLE SUBSTATION STANDARDS
A, COLUWN (4) CLEARANCES. . SAFETY—CLEARANCE TO ELLCIRIG-SUPPLY STATION FENCES BUSES AND SWITCHES
COLUMN 7: COLUMN 7 ASSUMES 10 FOOT STICK, ROD, OR OTHER OBJECT INSERTED THROUGH FENCE PLUS TABLE A, ~ ~
COLUMN (4) CLEARANCES EXCEPT A MINIMUM OF 15'-0" IS DESIRED FOR ACCESS AND MAINTENANCE. SPACINGS AND CLEARANCES
FOR VEHICULAR TRAFFIC BETWEEN LIVE PARTS AND FENCE, HORIZONTAL CLEARANCES OF AT LEAST 30
FEET FOR HV AND 40 FEET FOR EHV ARE NORMALLY DESIRED.
DESIGNED BUREC APPROVED ROSS M. CLARK
ELECTRICAL ENGINEERING MANAGER
‘| JANUARY 6, 1984 | 31 [ 1005
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B CONTINUE TO TERMINAL
BOX MOUNTED ON
STEEL STRUCTURE

METAL CONDUIT
¥ (SEE NOTE 1)

=4 ng

CONDUIT
AFTER CABLES ARE INSTALLED
SEAL ENTRANCE WITH A SUPPORT CLAMP
SEALING COMPQUND

BUSHING
B
z - =M
DETAIL A o T -~
K s <l
ST o < )=
/ i—
.| BARE
CHASE CHASE COPPER -
NIPPLE \ NIPPLE CABLE TO GROUND MAT
DETAIL C
COUPLER
EQUIPMENT CABINET OR TERMINAL BOX
(E:gléizg_ErNT MOUNTED ON STEEL STRUCTURE
AFTER CABLES ARE INSTALLED, SEAL A 7 AFTER CABLES ARE INSTALLED, SEAL

/!
ENTRANCE WITH A SEALING CONPOUND — | / [ ENTRANCE WITH A SEALING COMPOUND — | / [
A o
<-| (SEE NOTE 1) \q EL/METAL CONDUTT

EXPANSION COUPLING

END BELL DUCT SEAL

SOLID PLASTIC
LUMBER (2x8)

: —— e B [ 030839030
= | S, g ] BUSHING AR
' i}
e | = — :
N ST e SOLID PLASTIC VETAL CONDUIT -
LUMBER (2x8) 5

TO GROUND MAT
2 INCH MINIMUM

A DIRECT BURIED SAND BACKFILL .
DETAIL B CABLES AROUND CONDUIT &
PVC CONDUTT TO GROUND MAT
DETAIL D
GRAVEL SURFACE
-
END BELL
SUEGRADE DUCT SEAL
COMPACTED CABLE TRENCH GOVER
EARTH BACKFILL \ /
DETECTABLE
WARNING TAPE 74
9 1 QR0
SOLID PLASTIC BTSN
2 INCH MINIMUM HABER (2@ ST GRAVEL FILL
N7 \7\Y
Z SAND BACKFILL BARE COPPER CABLE & ‘\ X7
AROUND GROUP (SEE NOTE 2) PVC CONDUIT—* CONTINUE PVC CONDUIT
OF CABLES TO EQUIPMENT
SAND (1 INCH MIN AROUND CONDUIT)
SECTION A-A SECTION B-B

NOTES

. FOR METAL CONDUIT TERMINATING BELOW FINISHED

GRADE, THE PORTION OF METAL CONDUIT 6 INCHES ABOVE
AND ALL METAL CONDUIT BELOW FINISHED GRADE TO BE
DIPPED IN COAL—TAR ENAMEL TO COAT INSIDE AND
OUTSIDE OF CONDUIT.

. A BARE COPPER CABLE SHALL BE BURIED PARALLEL

WITH ALL CABLE RUNS AT SUBSTATIONS WHERE
SHIELDED POWER CABLES ARE USED. (REQUIRED FOR
ALL 345KV AND ABOVE SUBSTATIONS AND 161KV AND
ABOVE SUBSTATIONS WITH CAPACITOR BANKS). THE
COPPER CABLE SIZE SHALL BE THE SAME AS THAT OF
THE MAIN GROUND MAT.

. DETECTABLE WARNING TAPE, DETECTABLE WITH A

STANDARD METAL DETECTOR, WITH AN OVERALL THICKNESS
OF 4 TO 6 MILS AND A MINIMUM WIDTH OF 3 INCHES
SHALL BE INSTALLED ABOVE ALL UNDERGROUND CABLES
AND CONDUITS. THE TAPE SHALL BE LOCATED DIRECTLY
ABOVE THE CABLE 3 INCHES BELOW THE SUBGRADE.

. A STRUCTURAL GRADE PLASTIC LUMBER (2x8) SHALL BE

INSTALLED 12 INCHES ABOVE THE BURIED CABLE OR
CONDUIT.

F 3-17-10 ADDED DETECTABLE WARNING TAPE TO DETAILS AND

G5-GB MODIFIED NOTE 3 & ADDED NOTE 4

m

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

o

5-14-99 REDRAWN. REVISED DETAIL D & NOTES
A3-0P

SUPERSEDES DWG NO. 40-D-5370

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
BURIED INSULATED CABLES

AND CONDUIT
TYPICAL DETAILS

ELECTRICAL ENGINEERING MANAGER
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OR C:)SEE NOTE 1

I
ol

L

-
S
e
A

A

A

Wt

,
o=r

DETAIL A

HOT-LINE T—CONNECTOR (NTS)

OR <:)SEE NOTE 1

(1

SEE NOTE 2

L
L

DETAIL B

30° HOT-LINE T-CONNECTOR (NTS)

SEE NOTE 2

£

SEE NOTE %///)\
/

DETAIL C

HOT-LINE STUD TO PAD CONNECTOR (NTS)

DETAIL D

HOT-LINE JUMPER CONNECTOR (NTS)

O A=l
ool

B D

= (@

DETAIL E

STAND OFF INSULATOR ASSEMBLY (NTS)

B
SEE NOTE 2 C(:

W

— &

SEE NOTE 1

DETAIL F

WELDED HOT-LINE END COUPLER (NTS)

SEE NOTE 2

ia}

DETAIL G

3z
- \«@)J

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

SEE NOTES 2 & 7

L

DETAIL H

HOT-LINE PAD TO PAD (NTS)

IJOE’ DESCRIPTION (SEE NOTE 6)

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|jolu]|d|EIN]| =~

TERMINAL STUD

NOTES

- 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
%%ET%%LQB%QN THE BOLT SHALL NOT EXTEND BEYOND

3. TERMINAL CONNECTOR PADS TO CONFORM WITH NEMA
STANDARDS CC—1/ANST 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 OF 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 QTHER HOT-LINE

FITTINGS, WITH BOLTS REVERSED WHEN NECESSARY.

-

F 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
E 5-14-99 REDRAWN .

A3-0P

SUPERSEDES DWG NO. 40-D-6928

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

HOT-LINE FITTINGS
DETAILS

ELECTRICAL ENGINEERING MANAGER
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Y-CLEVIS
BALL
ASSEMBLY A
INSULATORS
YoCLEVIS / \ OMIT GRADING RING

FOR ASSEMBLY X

BALL EYE RATED BELOW 345KV

e GRADING RING
CLEVIS EYE
SOCKET CLEVIS - L
YOKE PLATE
ASSEMBLY C
Y-CLEVIS BALL SOCKET CLEVIS
ASSEMBLY W (as sHown)
ASSEMBLY X (as NoTED)
SOCKET CLEVIS
VEE SHACKLE YOKE PLATE
INSULATORS YOKE PLATE
YoaLevis
SOCKET CLEVIS !
SEEEEE BALL CLEVIS CLEVIS EYE
ANCHOR SHACKLE
GRADING RING
OMIT GRADING RING
FOR ASSEMBLY Z
ASSEMBLY D RATED BELOW 345KV

Y-CLEVIS
BALL
SOCKET CLEVIS

GALVANIZED STRAP
1/2x2

HOLE 7/8¢ ‘\*EDGE DISTANCE 1 1/4

ASSEMBLY E

ASSEMBLY Y (As sHown)

ASSEMBLY Z (AS NOTED)

COMPRESSION DEAD END FITTING,
ADJUSTABLE CLEVIS, SINGLE TONGUE

SOCKET EYE
(HOT LINE)

Y-CLEVIS EYE

COMPRESSION
JUMPER TERMINAL

ASSEMBLY F

SINGLE POLYMER-FIBERGLASS INSULATOR STRING
ONE SUBCONDUCTOR

COMPRESSION JUMPER TERMINAL (TYP)
COMPRESSION DEAD END FITTING,
ADJUSTABLE CLEVIS, SINGLE TONGUE (TYP)

HOT LINE SOCKET CLEVIS (TYP)

EY—CLEVIS EYE (TYP)

ANCHOR SHACKLE (TYP)
(TOP VIEW)

prell ey

(SIDE VIEW)

’//r'YOKE PL

ASSEMBLY G

SINGLE POLYMER-FIBERGLASS INSULATOR STRING,
TWO SUBCONDUCTORS

o——1—= —

18"

GROUNDED NEUTRAL
SYSTEM

RATED MAXIMUM THE NUMBER

SYSTEM ALTITUDE OF
VOLTAGE 5 3/4x10

KV (FEET) DISCS REQD
7.2-25 79,800 2
34.5 19,800 3
46 19,800 4
57 19,800 5
69 13,400 5
69 19,000 6
115 11,100 7
15 14,600 8
115 18,100 9
138 9.100 8
138 12,900 9
138 13,900 10
138 16,900 m
161 7,400 9
161 10,800 10
161 13,200 K
161 15,900 13
230 6,900 13
230 9,100 14
230 12,300 16
287 3,700 15
287 7,400 17
287 12,700 20
345 4,700 19
345 7,800 21
345 9,200 22

TABLE 1
NOTES

1. THE INSULATORS SHALL BE SUSPENSION TYPE 5 3/4x10
PORCELAIN, BALL—SOCKETS OR POLYMER-FIBERGLASS
OVAL EYE-BALL.

2. ALL HARDWARE SHALL BE GALVANIZED MALLEABLE IRON

OR FORGED STEEL. EXCEPT FOR DOUBLE-STRING

ASSEMBLY YOKE PLATES AND TOWER ATTACHMENTS,

HARDWARE SHALL HAVE ULTIMATE STRENGTH OF NOT LESS

THAN THE RATED STRENGTH OF THE REFERENCED

INSULATOR CLASS. YOKE PLATES AND TOWER ATTACHMENT

HARDWARE FOR DOUBLE STRING ASSEMBLIES SHALL HAVE

ULTIMATE STRENGTH OF NOT LESS THAN TWO TIMES THE

RATED STRENGTH OF REFERENCED INSULATOR CLASS.

ALL HARDWARE BOLTS SHALL BE FURNISHED WITH NUT

AND COTTER KEY.

4. THE INSULATORS SHALL BE RATED 15,000 LB AND
20,000 LB RESPECTIVELY MECHANICAL AND ELECTRICAL
STRENGTH (MIN) .

5. THE NUMBER OF PORCELAIN INSULATORS SHALL BE
DETERMINED BY TABLE 1. IF POLYMER-FIBERGLASS
INSULATORS ARE USED, CALCULATE THE PORCELAIN
STRING LENGTH AND USE A COMPARABLE LENGTH FOR THE
POLYMER-FIBERGLASS INSULATOR(S) .

w
v

E 7-15-03 REVISED TITLE BLOCK ONLY.

A7-RC

D 6-6-01 ADDED ASSEMBLIES F AND G.
A7-JTH

C 10-31-96 [ ADDED TABLE 1.
A3-0P

B 8-2-96 |REDRAWN. ADDED INSULATOR ASSEMBLIES WITH GRADING
Ad- RINGS.

SUPERSEDES DWG NO. 40-D-5359

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

INSULATOR AND
HARDWARE ASSEMBLIES

ELECTRICAL ENGINEERING MANAGER

al  mAY 18, 1979 | 31
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NOTES

1. 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.

J><> 2. REFER TO CONDUIT DRAWINGS OR GENERAL ARRANGEMENT DRAWINGS

WHENEVER AVAILABLE, FOR MORE EXACT LOCATION OF EQUIPMENT.

3. METAL CONDUITS OR CABLE SHIELDS SHALL BE GROUNDED; PREFERABLY AT
SOURCE END. IF A BREAK OCCURS IN A RUN OF METAL CONDUIT, THE

//* JOINT FILLER CONDUIT SHALL BE BONDED ACROSS THE BREAK. IN CASE THE ABOVE IS

TYPICAL DETAIL OF GROUNDING TYPICAL DETAIL OF BONDING CONDUITS
METAL CONDUITS AROUND JUNCTION BOXES

TYPICAL DETAIL OF CROSSING EXPANSION
AND CONTRACTION JOINTS
WITH GROUNDING CABLE

NOT FEASIBLE, THEN EACH SECTION SHALL BE GROUNDED SEPARATELY.
/ . — EACH CONTRACTOR SHALL GROUND EACH METAL CONDUIT RUN OR PORTION
o E e T 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.
I_> < ALL BOXES CONTAINING OVERLOAD PROTECTIVE DEVICES SHALL BE
A INDIVIDUALLY GROUNDED.
) Jhe e e e 4. GROUND CABLE SHALL BE NO. 4 AWG OR LARGER.
S GROUND CABLE . PR > L e 5. ALL PAINT, ENAMEL, AND SCALE SHALL BE REMOVED FROM POINT OF
3 : : v R . IR CONTACT ON METAL SURFACES BEFORE APPLYING GROUND CONNECTIONS.
e el e R S P A 6. ALL BOLTS, MACHINE SCREWS, NUTS AND WASHERS USED IN MAKING
METALLIC CONDUIT o : el GROUNDING CONNECTIONS SHALL BE COPPER ALLOY, SIMILAR TO EVERDUR,
. R RPN , o e OR STAINLESS STEEL.
M 7 i — e 7. WHERE 1/C SHIELDED CABLES CARRY AC THE SHIELD SHALL BE
PROVIDE SLACK IN CABLE TO PERMIT GROUNDED AT ONE END ONLY. IF BRASS CONDUIT IS USED IT SHALL
1/2 IN. ADDITIONAL OPENING AT JOINT BE GROUNDED AT ONE POINT ONLY, AT THE SAME END WHERE THE CABLE
SHIELD IS GROUNDED.
RECESS TO BE FORMED IN CONCRETE BY WRAPPING CABLE 8. FIGURES 1 AND 3 ON THIS DRAWING AND FIGURE 2 ON DWG 31 1059
GROUND CABLE LOOSELY WITH ASPHALT SATURATED COTTON FABRIC AND WHICH APPLY SPECIFICALLY TO RIGID STEEL AND COPPER ALLOY CONDUIT
GIVEN A HEAVY COATING OF ASPHALTUM. 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.

A
|'> ﬁ i L ~ /*BARE CABLE
METALLIC CONDUIT B ar— 4 Vi

: N R T / 1-2 APPROX -
EQUAL TO 222N .
BURNDY TYPE A
GAR OR GD — ([] ";
)
Q
Ko} //A

".l

[
[
s
.

DS

A

2 1/2 IN.
DIA APPROX

5]
S

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 XTHIS DIMENSION IS APPROXIMATE FOR NO. 4/0 CABLE ONLY.

SECTION A-A FOR LARGER CABLES, INCREASE DIAMETER OF WRAPPING

U-BOLTS AND GROUND BODIES OF THE TYPE SHOWN IN FIGURE 1 ON THIS
CONDUIT SIZE on oRouND T L | SRMBER. TCC')-ABMUPRNSDQ‘ITYLAPRE ACCORDINGLY. DRAWING SHALL PREFERABLY BE OF ALUMINUM ALLOY BUT MAY BE OF
NOTE TIN-PLATED COPPER ALLOY OR GALVANIZED STEEL.

S/4 IN. 70 1 172 IN.] NO. 4 AWG ! GAR NOTE (b) ALL ALUMINUM CONTACT SURFACES, (EXCEPT TIN-PLATED SURFACES)
2 IN. 70 3 IN. NO. 1 AWG 1 GAR CLAMPS SHALL BE EQUAL TO BURNDY TYPE GAR OR GD FOR BARE COPPER THE CROSSING OF EXPANSION JOINTS WITH EMBEDDED GROUND SHALL BE COATED WITH A CONTACT AID AND SEALING COMPOUND, AND
ABOVE 3 IN. NO. 1 AWG 2 ) CABLE IN ACCORDANCE WITH THE TABLE IN FIGURE 1 OR A BONDING CABLE SHOULD BE AVOIDED WHENEVER POSSIBLE. THE EMBEDDED THEN ABRADED OR SCRATCHED THROUGH THE COMPOUND WITH A WIRE

JUMPER EQUAL TO 0Z TYPE BJ(WITH BRONZE FITTINGSIMAY BE USED. GROUNDING SYSTEM FOR EACH UNIT OR BLOCK SHOULD BE BRUSH OR ABRASIVE CLOTH TO BREAK THROUGH THE ALUMINUM OXIDE.
SELF CONTAINED. PLATED SURFACES SHOULD NEVER BE SCRATCHED OR ABRADED AS THIS
MAY REMOVE PLATING. ADDITIONAL CONTACT AID AND SEALING COMPOUND
FIGURE 1 FIGURE 3 FIGURE 5 ¢

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.

TYPICAL DETAIL FOR EMBEDDED 9. THERMOWELD, CADWELD, OR AN APPROVED EQUIVALENT PROCESS SHALL

GROUND CONNECTOR WITH EQUIPMENT BE USED IN MAKING CONNECTIONS BETWEEN CABLES WHERE EMBEDDED IN
GROUND CABLE CONCRETE.

10. WHERE THERMOWELD, CADWELD, OR AN APPROVED EQUIVALENT PROCESS IS

TYPICAL DETAIL OF BONDING CONDUITS
AT EXPANSION JOINTS

1058c.dwg Last Saved By: Holly Seela on 11/9/2011 1:57 PM

Nov 10, 2011- 8:19am

JOINT FILLER

SLIP COUPLING

.4 . N % .

S
N

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

BOLTS SHALL BE INSERTED IN BOLT HOLES

BEFORE CONNECTOR IS EMBEDDED. THESE

BOLTS SHALL BE LEFT IN PLACE UNTIL TO EQUIPMENT
EQUIPMENT GROUND CABLE IS INSTALLED BEING GROUNDED

FLOOR OR WALL

SURFACEA\\\

UL
i

s
—

'

i)
N—v
0

s
A
®
s
IS

a

‘GROUND CONNECTOR

> <% " EQUAL TO BURNDY

e . ‘" 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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Plotted By:seela

IMAGES:

—_—
N =

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
c A}—gglw ADDED NOTE 12 AND REVISED REFERENCE DRAWINGS.
B 2318599 REDRAWN AND MINOR REVISIONS.

FORMERLY DWG NO. 40-D-4334

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — GOLDEN, COLORADO

SUBSTATION STANDARDS

TYPICAL GROUNDING DETAILS
(SHEET 1 OF 2)

ELECTRICAL ENGINEERING
MANAGER

G  wAY 18, 1979 | 31 | 1058
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TYPICAL GROUND MAT DETAILS (NOTE 2)

WELDED CONNECTORS EQUAL

TO BURNDY TYPE CR3
OR CADWELD TYPE GY

HORIZONTAL PARALLEL THRU CABLES

‘///rfGROUND ROD

v

CABLE CONNECTOR EQUAL
TO BRUNDY TYPE CC7,
CADWELD TYPE PT OR
AMPACT TAP

FIGURE 1

TYPICAL GROUNDING DETAILS
FOR LIGHTING CABINET OR MISCELLANEOUS POWER

a1 EQUAL TO BURNDY
COUPLINGS a4 TYPE GAR OR GD
*\\\\ )

A

CHASE NIPPLE—

—

T

CABINET TRIM
4\\

BREAKERS — ||

CABLE CONNECTOR
EQUAL TO BURNDY
TYPE CC7 OR
AMPACT TAP

TERMINAL LUG, EQUAL
TO BURNDY TYPE QA-B—

FRAME GROUND —|

TRIM SCREWJ///;

EQUAL TO BURNDY
TYPE GAR OR GD—

SECTIONAL ELEVATION FIGURE 3

TYPICAL GROUNDING DETAILS
FOR FLOOR FRAMES

WELDED CONNECTOR EQUAL
TO BURNDY TYPE R1 OR
CADWELD TYPE RX

NOTE

WELD CONNECTOR WITH
ANGLE INVERTED PRIOR
TO PLACING FRAME IN
FINAL POSITION

WELDED CONNECTOR EQUAL
TO BURNDY TYPE R2 OR
CADWELD TYPE RY

FIGURE 5

TYPICAL GROUNDING DETAILS
FOR OIL TANK

SECTION B-B

TERMINAL LUG, EQUAL TO
BURNDY TYPE QA-B

C3 Co
<
4 < >~
ELEVATION GROUND CONNECTORS AS
SHOWN IN FIGURE 4,
DWG 31 1058,
SHALL BE USED
& DETAIL A
/ \
/ \
[ \
f + |
\ )
\ /
\ / SEE DETAIL "A"
() ©,
SECTION A-A

FIGURE 7

1059c.dwg Last Saved By: Holly Seela on 11/9/2011 1:57 PM

GROUND
CABLE

Qi
EQUAL TO
BURNDY
TYPE GAR
OR GD

TYPICAL GROUNDING DETAILS
FOR POWER OUTLET PLUG RECEPTACLE

460 VOLT POWER OUTLET

IF BOSS IS NOT PROVIDED, THE CASE
SHALL BE DRILLED AND TAPPED TO

FIGURE 2

TYPICAL GROUNDING DETAILS FOR RAILS

GROUND CONNECTOR, EQUAL TO
BURNDY TYPE QA-B

EXPOSED INSTALLATION
CONNECTION TO RAIL

WELDED CONNECTOR
EQUAL TO

BURNDY TYPE R1 OR
CADWELD TYPE RX

EMBEDDED INSTALLATION
CONNECTION TO RAIL

FIGURE 4

TYPICAL GROUNDING DETAILS
FOR RAILING POST BASES
AND HANDRAIL SUPPORTS

RAILING POST

TERMINAL LUG, EQUAL TO
BURNDY TYPE QA-B

GROUND
CABLE

CAP SCREW

&

4 a a 4 v

SIDE VIEW GROUND CONNECTORS
AS SHOWN IN FIG 4,
DWG 31 1058,

SHALL BE USED

PLAN VIEW

CONNECTION TO RAILING POST BASE
(DETAILS FOR GROUNDING HANDRAIL SUPPORTS ARE SIMILAR)

FIGURE 6

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

NOTES

1. FOR NOTES SEE DRAWING NO. 31 1058.
2. SWAGED COMPRESSION CONNECTORS, DMC POWER OR EQUAL,
CAN BE USED IN LIEU OF EXOTHERMIC CONNECTORS.

REFERENCE DRAWING

TYPICAL GROUNDING DETAILS-SHEET 1 OF 2 ____31 1058
GROUNDING PLANS-TYPICAL COMPONENTS_ __ _ _ _ _ 31 1500
c A}—gglw ADDED NOTE 2 AND REVISED REFERENCE DRAWINGS.

B 5-14-99 REDRAWN.
A3-0P

FORMERLY DWG NO. 40-D-4335

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — GOLDEN, COLORADO

SUBSTATION STANDARDS

TYPICAL GROUNDING DETAILS
(SHEET 2 OF 2)

ELECTRICAL ENGINEERING

[ 1059
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use (5)(6) 0r(8) ON APPROX 5-0

CENTERS WHEN GROUND WIRE
CONTINUES TO OTHER EQUIPMENT

DETAIL A
TYPICAL GROUNDING TO FLAT SURFACE

GROUND MAT —

DETAIL B

TYPICAL PIPE STANDARD LIGHTING
UNIT CONNECTION

USE@ OR @
WHEN NECCESSARY~J

=R
%

CONTINUES TO GROUND MAT~//’

DETAIL C
TYPICAL CABLE TRENCH AND RACK CONNECTION

DETAIL E

TYPICAL GROUND-ROD
CONNECTION

ALTERNATE
DETAIL E

|

T =

@ or /E - _

a

DETAIL F
TYPICAL CABLE TUNNEL
TRAY CONNECTION

v:|

GROUND MAT—" DETAIL G
TYPICAL PIPE BUS SUPPORT OR
PIPE TIE DOWN CONNECTION

crouND MAT—"  DETAIL H
TYPICAL GROUNDING
TO TUBULAR STRUCTURE

DRAIN PIPE
(CMP)

DETAIL J (31-1063)
TYPICAL GROUNDING TO CMP PIPE

REFERENCE MATERIALS

INTOE DESCRIPTION

1 [COPPER CABLE, BARE

2 | COMPRESSION TEE FITTING, CABLE TO CABLE OR
CABLE TO GROUND ROD

4 [THERMOWELD, CADWELD, TECTOWELD, OR OTHER
EQUIVALENT PROCESS

5 |BOLT, 1/2 IN. GALVANIZED WITH NUT & LOCK WASHER.
LENGTH AS REQUIRED

COMPRESSION CABLE TO TERMINAL PAD CONNECTOR

6
7 | COMPRESSION CABLE TO CABLE CONNECTOR, DMC POWER
GC720, GC721, GC732 OR EQUAL.

8 |CABLE TO FLAT BAR CONNECTOR SIMILAR TO BURNDY
TYPE GBM

9 | GROUND ROD

10 |CABLE TO TUBE SIMILAR TO BURNDY TYPE GQ

11 | BURNDY KS CONNECTOR

12 [7 CONDUCTOR NO. 5 COPPER-CLAD STEEL CABLE, BARE

NOTES

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

2. METAL CONDUITS OR CABLE SHIELD SHALL BE GROUNDED,
PREFERABLY AT SOURCE END. IF A BREAK OCCURS IN A
RUN OF METAL CONDUIT, THE BREAK SHALL BE GROUNDED
SEPARATELY. 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 150 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.

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

4. ALL BOLTS, MACHINE SCREWS, NUTS AND WASHERS USED
IN MAKING GROUNDING CONNECTIONS SHALL BE COPPER
ALLOY, SIMILAR TO EVERDUR, UNLESS OTHERWISE
NOTED.

5. ALL EXPOSED GROUND CABLE FOR NEW SUBSTATIONS
SHALL BE 7 CONDUCTOR NO. 5 COPPER-CLAD STEEL CABLE.

REFERENCE DRAWING

GROUNDING PLANS-TYPICAL COMPONENTS_ _ _ _ _ __ 31 1500
G| 11-9-11 DELETED DETAIL I. REVISED REFERENCE MATERIAL.
A7-RMJ MINOR CORRECTIONS.
F |7528-09 ADDED COPPERWELD BARE CABLE TO DRAWING
A7-RC
E (7515703 REVISED ITEM 4 MATERIALS AND TITLE BLOCK.
A7-RC
D [5714-80 REDRAWN .
A3-0P

SUPERSEDES DWG NO. 40-D-4753

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADO

SUBSTATION STANDARDS
GROUNDING DETAILS

ELECTRICAL ENGINEERING MANAGER

Ce]  WAY 18, 1979 | 31 | 1060
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METAL TRENCH COVER
NOTE 1

23 /

]

3 I

T 1

|

s

2 |
SRR

N

N\ <J A\
TO GROUND MAT A

METAL TRENCH COVER
'//’_SEE OTE 1

TO GROUND MAT
TRENCH WITH METAL COVER

N

N\

TO GROUND MAT

SECTION A-A

NON-METALLIC TRENCH COVER

NV NN

-0

OO OO0 com

0

%
5%
208
loo:
D00

N\

TO GROUND MAT

N\

TO GROUND MAT

TRENCH WITH NON-METALLIC COVER

90890
Q|

S

TO GROUND MAT

TRENCH COVER TYPE

TRENCH COVER MATERIAL REGION
ALUMINUM DSW, SN
POLYMER CONCRETE RMR, UGP

GALVANIZED STEEL

N

SECTION B-B

REFERENCE MATERIALS

ITEM DESCRIPTION

NO. 4/0 AWG COPPER CABLE

NO. 6 AWG COPPER CABLE

PARALLEL GROOVE CONNECTOR

TERMINAL CONNECTOR (TINNED)

1/4x1 ALUMINUM BOLT, NUT AND LOCKWASHER

CABLE CLIP SUPPORT (NOTE 6)

[o 20 RN Kool Ko, ) [&Y] | N B

7 CONDUCTOR NO. 5 COPPER-CLAD STEEL CABLE, BARE

—_

00 N o O

NOTES

. INSTALLATION OF THE NO. 6 COPPER GROUND CABLE IS

REQUIRED ONLY WHEN TRENCH COVERS ARE MADE OF
METAL

. IF NO. 6 AWG INSULATED COPPER CABLE IS INSTALLED,

THE INSULATION SHALL BE STRIPPED BACK AT LEAST 12
INCHES FROM EACH END.

. 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.

. WHEN TWO OR MORE CABLE TRENCHES ARE LOCATED

ADJACENT TO EACH OTHER, EACH TRENCH SHALL BE
GROUNDED IN ACCORDANCE WITH THIS DRAWING.

. ALL MATERIALS SHALL BE EQUIVALENT TO THOSE

REFERENCED .

. CABLE CLIP SUPPORT LOCATED AT APPROXIMATELY 5 FOOT

INTERVALS.

. ALL EXPOSED GROUND CABLE FOR NEW SUBSTATIONS

SHALL BE 7 CONDUCTOR NO. 5 COPPER-CLAD STEEL CABLE.

. 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.

REFERENCE DRAWING

GROUNDING PLANS-TYPICAL COMPONENTS_ _ _ _ _ __ 31 1500

1 ADDED NOTE 8 AND REFERENCE DRAWING.

4=
=1
[N

|
N

—-09 ADDED COPPERWELD CABLE TO DRAWING.

>N >

J
|

7-15-03 REVISED TITLE BLOCK ONLY.

>
T

O|OM

5

—99 REDRAWN AND MINOR REVISIONS

|
opr| o | Do | DO
o o o

>
W

SUPERSEDES DWG NO. 40-D-6182

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
CABLE TRENCH GROUNDING

ELECTRICAL ENGINEERING MANAGER

J wav s, 1979 ] 31 | 1061
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- 30 TO 40 FT o 7-NO. 5 AWG COPPER—
15 T0 20 FT CLAD STEEL CABLE

ol
]
SIE

/-—-/'—-/'4@/-—-/T—-/'—-/ o—/ /—/ —_—/ /—/—
44//JE}———X —X—X—X—X ———}X —X X—X—X—X—X—X—X X — X —
GROUND ALL CORNER POSTS N I I

| T
| I I
7-NO. 5 AWG COPPER ?x O!\ OJ\
—NO. =N
CLAD STEEL CABLE |
EXTEND GROUND MAT | N N\ DETAIL G (31 1060)
AND GROUND CMP NEAR x BUS
END OF PIPE | SUPPORT
° POSTS
i | DETAIL J (31 1060) \\( \\‘
&\
x
) \ \] =~
/ LIGHTING STANDARD
| /@17 |
l
| DISCONNECTING
\T | SWITCH
< *+
& LI |
Q | TAKEOFF
»  STRUCTURE |
| |
FENCE (31 1501) >< |
ﬁ = vorl 7 (o T
DISCONNECTING I |
< SWITCH | |
GROUND WIRE TO POWER |
PLANT, TRANSFORMER | |
AREA, AND TAILRACE < X ‘
GROUND WATS, AS APPLICABLE ot e - (S 1 s I
o

. .
><_\._t____T_POWERCIRCUIT 4___+ A

BREAKER | |
GATE AREA T
(31 1500) I_ < I I-E| I LEl I
DISCONNECTING
GROUND ALL GATE POSTS —~ N\ <L\ SWITCH (g-\ (L\

| | LIGHTING\ \ \
N, STANDARD
|>|< (31 1071) \\ \ \\ <

SUBSTATION AREA AN

FENCE (31 1501) > \
N
| DETAIL G (31 1060) N
N BUS 2
| | SUPPORT vT's TO FENCE
\ POSTS

GROUND RODS EQUAL | |
TO COPPER—-CLAD STEEL\%X NOTE 7
2 |
Ix
.

N

l——— X————X-———-X X—X——X I X—X X—X—X— XI X— X— X—X—
CONNECTION TO OTHER GROUND MAT I—/ l/—/—@ /—/lO/—/—/—/ —_—— )/
(TRANSFORMER AREA, POWER PLANTAA///,///::i
TAILRACE, ETC, AS APPLICABLE)

7-NO. 5 AWG COPPER-
CLAD STEEL CABLE

SUBSTATION
(TYPICAL BAYS)

(ADDITIONAL BAYS SIMILAR)

GROUND SYMBOLS
—/—/ —BURIED 7-NO. 5 AWG COPPER-CLAD STEEL

CABLE
— — — —BURIED COPPER GROUND CABLE
®______ GROUND CABLE RISER (NOTE 7)
.~ ______._ ELECTRICAL GROUND CONNECTION (NORMAL)
®_ ______ GROUND ROD
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 AND TANKS 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 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 _ — — — 311077
GROUNDING PLANS-TYPICAL COMPONENTS _ _ _ _ _ — 31 1500
FENCING GROUNDING CONNECTIONS DETAILS_ _ _ __ 31 1501

F A;igay REVISED GROUNDING AND REFERENCE DRAWINGS.
E Z;WSEOS REVISED TITLE BLOCK ONLY.

5-14-99 REDRAWN.
D A3-0P

SUPERSEDES DWG NO. 40-D-5141

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — L AKEWOOD, COLORADO

SUBSTATION STANDARDS

PIPE-BUS
GROUNDING PLAN

ELECTRICAL ENGINEERING MANAGER

C
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ITEM DESCRIPTION

1 OUTDOOR SUBSTATION LIGHTING FIXTURE

DETAIL B OR C (SEE NOTE 1)

2 | LAMP (SEE NOTE 1)

| | — 600 VOLT CABLE TO BALLAST-REGULATED QUTPUT TYPE, HIGH POWER

LIGHTING FIXTURE 3 | FACTOR (SEE NOTE 1)
1 TAPERED ALUMINUM POLE WITH TRANSFORMER BASE

ADAPTOR FOR 3 IN. POLE TO 1 1/2 IN. FIXTURE

I

D— | 4 | (SEE NOTE 1)
|
| 5 [sLp FIT

Lp|—a 6 | MOUNTING BRACKET (SEE NOTE 1)

w
~

GROUND CONNECTOR (BURNDY TYPE GB OR EQUAL)

\ |
| d \ \. 8 ANCHOR RODS, NUTS, LOCKWASHERS AND

31 1033 FLATWASHERS-GALVANIZED STEEL (SEE NOTE 1)

— e DETAIL A 9 | 3/8 IN. EXPANSION ANCHOR

P 10 | 1-INCH CLAMP AND CLAMP BACK

QRGN | PT W - 11 [ 1 IN. CHASE NIPPLE

X A N ) N -
1 s 12 1 IN. GALVANIZED RIGID STEEL CONDUIT
43 1 : (SEE NOTE 4)

SEE NOTE 3
SEE NOTE 3

1 IN. CONDUIT COUPLING

WATER TIGHT CONNECTOR-GROUSE HINDS TYPE CGB OR

1-6 MIN
@

®
© Q@i
/

BURIED INSULATED < \* 4 | EQUAL, OR PLASTIC CHASE NIPPLE (SIZE AS REQD)
CABLE (31 1006) .
\ S 1 IN "LB" TYPE CONDUIT FITTING
§ .'\k\"fffji
1T T—1 — PR S 16 | 3/4 IN. BUSHED ELBOW
| 1] REMOVABLE DOOR — ,‘. \
<t il SECOND CONDUIT 17 | 374 IN. GALVANIZED RIGID STEEL CONDUIT
GROUND CABLE WHEN REQUIRED (SEE NOTE 4)
< - TO GROUND MAT
: \\J%A — SEE NOTE 5
O] R TRANSFORMER BASE
' Sy DETAIL
. NOTES
o BURIED INSULATED CABLE TAPERED POLE
: - (31 1006) TYPE LIGHTING UNIT 1. SEE SPECIFICATIONS PARAGRAPHS FOR COMPLETE
S y REQUIREMENTS FOR FIXTURE, LAMP, BALLAST,AND POLE
i / e 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

1. 6
5 it
T
/= | ORIENT ANGLE
| TO PLUMB
LIGHTING UNIT ‘
\‘ | STRUCTURE LEG
o B — %
! | ~ Il | 0
\ ly
¢F T “ % T D 7-15-03 REVISED TITLE BLOCK ONLY.
| - A7-RC
| ALL HOLES 7/16¢ ! C 55140 REDRAWN .
fJ—M—f A3-OP
7 SUPERSEDES DWG NO. 40-D-7005
/- | | UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
| | CORPORATE _SERVICES OFFICE - LAKEWOOD, COLORADO
DETAIL A DETAIL B DETAIL C SUBSTATION STANDARDS
CORNER MOUNTING ADAPTER
PARALLEL FACE MOUNTING ADAPTER (MATERIAL, DEPTH AND DRILLING LIGHTI NG FIXTURE
WATERIAL 174 IN. PLATE SANE AS DETAIL B) POLE AND BRACKET MOUNTING
DESIGNED BWREC APPROVED ROSS M. CLARK ___ __ _
ELECTRICAL ENGINEERING MANAGER
G wav 18, 1979 | 31 [ 1073




19

.dwg Last Saved By: Holly Seela on 11/9/2011 1:58 PM

10751

Nov 10, 2011- 8:24am

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

Plotted By:seela

IMAGES:

/ € GRATING / € GRATING TERMINAL TERMINAL
GRATING
¢ GRATING \ / e
€ GROUNDING CONNECTION T
SWITCH CONTROL “r’/ 2
ROD OR PIPE SWITCH CONTROL 4z
ROD OR PIPE %
A _ _ GROUNDING CONNECTION A _ _ - -
o ' ) g VOTE 3 ,, 7
; - T )
1/2"# BOLT
|
DETAIL D
Y GROUNDING CONNECTION
7 CONDUCTOR NO. 5 Do
COPPER-CLAD STEEL 3'-0" BRAID
CABLE, BARE
DETAIL A 310" BRAID
(FOR EXISTING INSTALLATIONS) ——y
jl 3'-0" BRAID
L & T
A
PLAN PLAN TERMINAL —|
SINGLE PLATFROM INSTALLATION DOUBLE PLATFORM INSTALLATION
I i
TERMINAL 7 CONDUCTOR NO. 5
COPPER-CLAD STEEL
CONTROL CABLE, BARE
/ MECHANISM DETAIL E
(FOR NEW INSTALLATIONS)
o am— v NOTES
1. 880”8T CO_Ili_NECT OPERATING PLATFORM DIRECTLY TO
ATTACH BRACKET To . ATTACH BRACKET To ¢ contRoL. R0 Iy 2. 830”% SO_II{NECT EQUIPMENT PLATFORM DIRECTLY TO
COLUMN OF SUPPORT /,J COLUMN OF SUPPORT | iy 3. USE 4/0 AWG STRANDED COPPER CABLE TO BOND THE
IN THE FIELD (TYP) — IN THE FIELD (TYP)— TWO PLATFORMS TOGETHER.
a € CONTROL ROD
“ OR PIPE COLUMN OF STEEL -~ CONNECT ABOVE DISCONNECTING THRU—TYPE CROUND CONNECTOR
SWITCH SUPPORT COUPLING FOR ICE BREAKING HANDLE
COLUMN OF STEEL , GROUND CABLE REFERENCE DRAWINGS
SWITCH SUPPORT
N\ CONTROL MECHANISM EITHER 1 o1 GROUNDING PLANS-TYPICAL COMPONENTS _ _ _ _ _ _ 31 1500
DETAILS A OR E ELECTRICAL OF MECHAIGAL U TR, "DESTON AND DETATLS 31 2014
gl |~ DETALL B petAILB STEEL DESIGN AND DETAILS — ——————————
/ L
- — :::{::1 —_ -_— —_ -_— — —
i / / N _
CONTROL / > HANDCRANK
HANDLE / EQUIPMENT CABINET
GROUND | / ) . /
BRAID A e o !
: P NOTE 1 4 : NOTE 1 g 1| REVISED REFERENCE DRAWINGS.
— = A7-RMJ
J TIE PLATFORM TO SWITCH MECHANISM. & 3 I SO 10 NI T CH NECHANISM.
) MINIMUM SIZE 7 CONDUCTOR NO. 5 - ] COPPER-CLAD STEEL CABLE . BARE " ='l? H |7530-09 ADDED COPPERWELD CABLE TO DRAWING
/ ., COPPER-CLAD STEEL CABLE, BARE , ATRC
" GROUNDING CONNECTION . GROUNDING CONNECTION G| 12208 ADDED DETAIL E
w / DETAIL D w / DETAIL D -
24 ~. 24 7-15-03 REVISED TITLE BLOCK ONLY.
< ) < Y F |a7tke
) E 11-12-99 ADDED BONDING FOR DOUBLE PLATFORMS
FINISH GRADE FINISH GRADE [;b | RIGID CONDUIT A3-0P
/ D 6-25-99 ADDED FIXED DIMENSION FOR LOCATING SWITCH
NOTE 2 A3-RMC OPERATING HANDLE OR HANDCRANK.
TIE PLATFORM TO CABINET. c 2-8-99 ADDED EQUIPMENT PLATFORM GROUNDING DETAIL D.
MINIMUM SIZE 7 CONDUCTOR NO. 5 A3-RNC
] COPPER-CLAD STEEL CABLE, BARE
\ GROUNDING CONNECTION SUPERSEDES DWG NO. 40-D-4874
/ DETAIL D UNITED STATES DEPARTMENT OF ENERGY
- WESTERN AREA POWER ADMINISTRATION
) CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
EXPANSION
ELEVATION A-A ELEVATION A-A COUPLER —— SUBSTATIONS STANDARDS
(FOR SWITCH WITH HANDLE) (FOR SWITCH WITH HANDCRANK) SWITCH OPERATING AND
PVC CONDUIT —~ EQUIPMENT PLATFORMS
—M ELECTRICAL DESIGN AND DETAILS
DETAII- C pESIGNED W-L- SOPER APPROVED DON WARNER
EQUIPMENT CABINET PLATFORM PO BerATIon Dpstan
o] wAY 18, 1979 | 31 [ 1075
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VL,

(D)

5-0 MAX

j* TO EQUIPMENT

SEE DETAILS FOR GROUND
CABLE RISER SUPPORTS

]‘\\\\iL
SEE DETAILS FOR GROUND

CABLE RISER SUPPORTS

\W
TO GROUND

STRUCTURE ~g
A

PIPE SPACER /

OR CLAMP BACK 4

S

(e
sy

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

CABLE CLAMPING ON CABLE CLAMPING ON
CONCRETE SURFACE METALLIC STRUCTURE
(BOTH SIDES ACCESSIBLE)
DETAIL A DETAIL B
TUBULAR TUBULAR
STRUCTURE —~_ STRUCTURE —~_ -
NOTE 1
DETAIL C DETAIL D

CABLE CLAMPING ON
TUBULAR STEEL STRUCTURE

REFERENCE MATERIALS

INT EM DESCRIPTION

COPPER GROUNDING CABLE

GROUND CONNECTOR (BURNDY TYPE GBM)

MACHINE SCREW AND LOCKWASHER

MACHINE BOLT, NUT AND LOCKWASHER

MACHINE NUT AND LOCKWASHER, GALV STEEL

POWDER DRIVEN THREADED STUD (3/8 INCH DIA)

0
1
2
3
4 | EXPANSION ANCHOR
5
6
7
8

STUD BOLT, 1/2 INCH DIAMETER x LENGTH AS

REQUIRED, END FLUX WELDED TO STRUCTURE

NOTES

1. 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.

REFERENCE DRAWING

GROUNDING PLANS-TYPICAL COMPONENTS_ _ _ _ _ __ 31 1500
D [11=8-11 ADDED REFERENCE DRAWING.
A7-RMJ
C|7515-03 REVISED TITLE BLOCK ONLY.
A7-RC
5-14-99 REDRAWN .
B (x50

SUPERSEDES DWG NO. 40-D-6309

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARD

GROUND CABLE ON TUBULAR
STEEL STRUCTURES
SUPPORT DETAILS

ELECTRICAL ENGINEERING MANAGER

G| JULY 16, 1979 | 31 | 1077
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3/4"

3/4"

3/4"

10"

O

374"

[EX NI

CHVOLTAGE _°|
BLACK LETTERS—— EACKGROUND
I |
I
b e 8iono ]
ERAME ENERGIZED
BOVE THIS LEVEL ~
D [ 1
@ N

3/4"

=0

3/4"

SUPPORT STRUCTURE
M—F LOCKNUT

ROUND FLAT WASHER

3/8x1 1/4 HEX
BOLT AND NUT

SPRING LOCKWASHER

\\\¥*LETTERED FACE OF SIGN

77/L7
SIGN MOUNTING HARDWARE

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 QOF
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.

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, COLORADQ

SUBSTATION STANDARDS

DANGER SIGN
FOR SHUNT CAPACITORS

DIRECTOR, DIVISION OF
ELECTRICAL DESIGN

Ca] DECEMBER 1, 1981 | 31 [ 1079
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22 1/2,

ITEM 1
200KV BIL

TR 267
EQUIV(HS)

122 1/2]

ITEM 13
200KV BIL
TR 267
EQUIV(HS)

END CAP FOR ALL
INSULATOR STACKS

22 1/2,

[::1
v
ITEM 2
250KV BIL

TR 267
EQUIV(HS)

122 1/2|

ITEM 14
250KV BIL
TR 267
EQUIV(HS)

5/8-11 THREADS

3/4 FULL DEPTH (MIN)

31

ITEM 3
350KV BIL
TR 278
EQUIV(HS)

—r

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
S50KV BIL
TR 287
EQUIV(HS)

44

ITEM 16
550KV BIL
TR 287
EQUIV(HS)

53

ITEM 5
650KV BIL
TR 289

EQUIV(HS)

UPRIGHT STACKING POST INSULATORS NoTE 3)

53

ITEM 17
650KV BIL
TR 289
EQUIV(HS)

UNDERHUNG STACKING POST INSULATORS

61

LUl

ITEM 6
750KV BIL
TR 295

EQUIV(HS)

H

61

ITEM 18
750KV BIL
TR 295
EQUIV(HS)

11/162 HOLES
FOR 5/8¢ BOLTS

FLANGED BASE CAP FOR
1300-2050KV BIL ASSEMBLIES

79

ITEM 7
900KV BIL
TR 308

EQUIV(HS)

79

ITEM 19
900KV BIL
TR 308
EQUIV(HS)

91

ITEM 8
1050KV BIL
TR 316

EQUIV(HS)

91

ITEM 20
1050KV BIL
TR 316
EQUIV(HS)

(NOTE 3)

105

y =

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

105

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

121

y =

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 | J48404B 7001 PX0349 1714
4 | J313256-70 47821-7101 PHOS512 1725-33
5 [J52591FPA-70 47822-7101 PHO6512 1726-33
6 _[J52161FPA-70 47823-71-1 PHO7512 1727-33
7 | J303050C-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 47848-7101 PE14722 1614
11 [ J300744A-70 47854-7101 PE18032 1640
12 | J310877-70 47855-7101 PE20532
13 | J54796A 47163-7001 PX0315 1711
14 | J54796A 47163-7001 PX0315 1711
15 | J484058 47169-7001 PX0316 1715
16 | J313248-70 47821-7201 PX0286 1725-34
17 [J310914PA-70 47822-7201 PX0313 1726-34
18 [J310921PA-70 47823-7201 PX0307 1727-34
19 [ J313249-70 47825-7201 PX0309 1728-33
20 | J310924-70 47827-7201 PX0310 1729-33
21 | J313250-70 48149-7201 PX0311 1634-34
22 | J310827-70 47504-7201 PX0312 1615
23 | J313260-70 48191-7201 PX0306 1641
24 | J310920-70 47505-7201 PX0305
25 | BASE MOUNTING BOLTS 1/2 IN. GALV STEEL WITH LENGTH TO SUIT, COMPLETE W/NUTS

AND LOCKWASHERS

26 | 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§%¥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
D |3-28-09 REVISED NEWELL NUMBERS
B5-MK
Cl7z50s REVISED TITLE BLOCK ONLY.
A7-RC
B (531459 REVISED NOTE 3 AND NOTATIONS UNDER DRAWINGS
A3-0P OF INSULATOR STACKS
A | 472691 |REDRANN AND REVISED
A2-

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
STACKING POST INSULATORS

DIRECTOR, DIVISION OF

SUBSTATION DESIGN
1081

| NOVEMBER 3, 1986 31 [
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DEPTH - 8"
TYPE A
(FOR VOLTAGE TRANSFORMERS OR
COUPLING CAPACITOR VOLTAGE TRANSFORMERS)
TGID STEEL
CONDUIT
BODY- \ ASKET COATED
SHEET STEEL BOX: WITH PROTECTIVE

VARNISH OR OTHER

L SEALER OT MAKE
_fﬁ, WEATHERTIGHT
CONDUIT BUSHED NIPPLE

CONDUIT
ENTRANCE DETAIL

(NUMBER OF ENTRANCES AS REQUIRED)

30"
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DEPTH - 8"

TYPE F

(FOR VOLTAGE TRANSFORMERS OR
COUPLING CAPACITOR VOLTAGE TRANSFORMERS)

18"

8"

8"

6"

11-8"
8"

21"
8"

X

6"

8"

TYPE C
(FOR CURRENT TRANSFORMERS)

31_Q"

X

8"

3o
8"

8"

6"

TYPE J

TYPE D
(FOR CURRENT TRANSFORMERS)

NOTES

1. CATALOG REFERENCES ARE MADE AS STANDARDS OF
COMPARISON FOR TYPE, DESIGN, CHARACTER OR
QUALITY OF THE ITEM DESIRED AND DO NOT
PROHIBIT ITEMS THAT ARE EQUIVALENT.

2. ALL DIMENSIONS GIVEN ARE INSIDE DIMENSIONS.

3. 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 COVER SHALL BE MADE OF NON-FERROUS,
NON-CORROSIVE METAL.

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

7 CONDUCTOR NO.5 BARE COPPERWELD 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 A QUICK RELEASE LATCH
WITH HASP. THE USE OF SCREWS TO SECURE THE
COVER IS NOT PERMITTED.

10. GROUND BAR IN TERMINAL BOXES TYPES C AND D
FOR CABLE SHIELD ONLY.

SUPPORT FOR CONDUIT SHALL BE
LOCATED WITHIN THREE FEET OF
BOTTOM OF TERMINAL BOX

(FOR COUPLING CAPACITOR VOLTAGE (CONDUIT SUPPORT TO BE ADDED

TRANSFORMERS WITH THREE SECONDARIES)

TO ALL TERMINAL BOXES)

ITEM
NO.

BILL OF MATERIAL

1 | 4-POLE FUSE BLOCK WITH FUSES PER TABLE NO. 1

2 [12-POINT TERMINAL BLOCK, G.E. CAT. NO. EB25B12W

6-POINT TERMINAL BLOCK, SHORT CIRCUITING TYPE,
G.E. CAT. NO. EB27B06SC

4 GROUND CONNECTOR, BURNDY TYPE K2C20B1 WITH

2-EVERDUR NUTS AND LOCKWASHER

BRONZE MACHINE SCREWS NO. 10 X 32 WITH

5 | 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

7 | 9 HOLES FOR ITEM 5. DRILL 2 HOLES FOR ITEM 5.

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

COPPER BAR 174" X 1 1/4" X 24". DRILL AND TAP

9 [18 HOLES FOR ITEM 5. DRILL 2 HOLES FOR ITEM 5.

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

1 16POLE GANGED DISCONNECT SWITCH, STATES TYPE

12 4-POLE UNGANGED DISCONNECT SWITCH, STATES TYPE
404-A.
TABLE NO. 1
EQUIPMENT FUSE HOLDER FUSE
v.T BUSS 0.1 TO 30A. 250V 10A BUSS
o CAT. NO. H25030-3S SUPER LAG
C.C.V.T. BUSS 0.1 TO 30A. 250V 10A NON
METERING CAT. NO. H25030-3S BUSS TRON
C.C.V.T. BUSS 0.1 TO 30A. 250V 10A NON
RELAY CAT. NO. H25030-3S BUSS TRON
F 7-29-09 ADDED A KNIFE SWITCH BEFORE FUSE BLOCK ON
A7-RMC TERMINAL BOXES TYPE A, F, AND J.
E 7-12-05 REVISED DIMENSIONS AND NOTES.
A7-RMC
D 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
C 8-13-96 |REVISED TYPE F TERMINAL BOX AND CHANGED
A3-RMC FUSE HOLDER FOR CCVTS AND VTS
B 6-23-93 |REVISED TYPE C AND D TERMINAL BOXES, ADDED
A3-TAS [NOTES 9 AND 10, DELETED TYPE E TERMINAL BOX
A 6-27-91 |REVISED TYPE A, F, AND J TERMINAL BOXES, ADDED
A2-RHR BILL OF MATERIAL ITEM 10
SUPERSEDES DWG NO. 31-1064
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ
SUBSTATION STANDARDS
DESIGNED BRUCE A. HARRINGTON _ _ AppRoveD GERALD D. BIRNEY

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

C

A| FEBRUARY 22, 1990 | 31 [ 1085
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30"

172" 2 174" 112" 1.172"
E—

1.172" 2 174" 172"
LA

12"

172"

ITEM
NO.

BILL OF MATERIAL

6-POINT TERMINAL BLOCK, SHORT CIRCULTING TYPE,
G.E. CAT. NO. EB27B06SC

172" 172"
- > GROUND CONNECTOR, BURNDY TYPE K2C20B1 WITH
2 |2-EVERDUR NUTS AND LOCKWASHER

5

BAKELITE, MICARTA, OR EQUIVALENT INSULATING
3 |MATERIAL 1 1/4" X 1 1/2" X 1'-0". DRILL 4 HOLES
AND COUNTER BORE TO SUIT

N /}i 4 |COPPER BAR 1/4" X 1" X 10". DRILL AND TAP
: — 4 HOLES FOR ITEM 5. DRILL 2 HOLES FOR ITEM 6.

7

5 [BRONZE MACHINE SCREWS 3/8'" X 1/2" LONG WITH
BRONZE WASHERS

é SECTION A-A é

DRILL 1/2" DIA.

1/2" DEEP g |BRONZE MACHINE SCREWS NO. 10 X 32 WITH

BRONZE WASHERS AND NUTS

. . . . . . . . BAKELITE, MICARTA, OR EQUIVALENT INSULATING
172" e e 2174 1172 1172 2 174 1172 ™ e e /2 7 |MATERIAL 1 174" X 1 1/2" X 1'=0 1/2". DRILL

24"

7

1,2 e 172" 4 HOLES AND COUNTER BORE TO SUIT
172"
e 7%

4 HOLES FOR ITEM 9. DRILL 2 HOLES FOR ITEM 6.

/§:> g8 |COPPER BAR 3/8'" X 1" X 10 1/2". DRILL AND TAP

[ T R T R g |BRONZE MACHINE SCREWS 3/8'" X 3/4" LONG WITH
BRONZE WASHERS

PANEL BOARD MOUNTED TO REAR OF TERMINAL BOX

5

I |

F=—--1
I
T
| T
—
I B
1
—
T
N
o

P~_1 """

TOP
w

12 HOLES FOR ITEM 6. DRILL 2 HOLES FOR ITEM 6.

7 11 |COPPER BAR 174" X 1 1/4" X 18". DRILL AND TAP

SECTION B-B

DRILL 1/2" DIA.
DEPTH — 8" 172" DEEP

TYPE H s

[}
v

o NOTES

360 e e - 1. CATALOG REFERENCES ARE MADE AS STANDARDS OF

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

5

g

2. ALL DIMENSIONS GIVEN ARE INSIDE DIMENSIONS.

3. 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 61 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

®

g

FOR COVER SHALL BE MADE OF NON-FERROUS,

24"
14"

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. TYPE G AND TYPE H

q
[ 0000 o 9]

g

TERMINAL BOX INTERIORS SHALL HAVE THEIR VOLTAGE
RATINGS PLAINLY MARKED BETWEEN TERMINAL STRIPS.
7. GROUND ALL BOXES TO THE MAIN GROUND GRID WITH
NO. 4 AWG BARE COPPER CABLE.
8. CONDUIT IS TERMINATED AT TERMINAL BOX USING
A WATERTIGHT CONDUIT HUB WITH AN INSULATED
THROAT. USE APPLETON "UNI-SEAL' TYPE HUB,

o
[
O
o
O
o

L2 ]
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\
\
|
\
I
|
I
\
\
\
| NON-CORROSIVE METAL.
I
|
I
\
\
\
|
\
I
|
I
\

50

-
>
>

L

36"

6"

CROUSE-HINDS TYPE HUB, OR EQUAL.
9. THE COVER SHALL HAVE A QUICK RELEASE LATCH
WITH HASP. THE USE OF SCREWS TO SECURE THE
DEPTH - 8" COVER IS NOT PERMITTED.
TYPE G 10. GROUND BAR IN TERMINAL BOX TYPE K FOR CABLE
SHIELD ONLY.

6"

C 7-12-05 REVISED DIMENSIONS AND NOTES.
A7-RMC
7-15-03 REVISED TITLE BLOCK ONLY.
\65/ = RIGID STEEL B |A7-rc
CONDUIT A 6-23-93 |REVISED TYPE K TERMINAL BOXES, ADDED NOTES 9
@ A2-RAS AND 10, ADDED BILL OF MATERIAL ITEM 11.
T ; o o o 5 o o oo SUPPORT FOR CONDUIT SHALL BE SUPERSEDES DWG NO. 31-1065 AND 31-1066
BODY GASKET COATED LOCATED WITHIN THREE FEET OF

S:\Engineering\Standard Drawings\d1\31_1086c.dwg Last Saved By: Jankowski on Mar 22, 2006 2:26pm
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NOTE 10 SHEET STEEL BOX | | WITH PROTECTIVE BOTTOM OF TERMINAL BOX WESTERN AREA POWER "ADMINESTRATION
- A \S//E\/'iﬁégHO'?RMg;(rEER CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
© _fﬁr WEATHERTIGHT
7777777777777777777777777777777777777777777 J CONDUT BUSHED NIPPLE I SUBSTATION STANDARDS
- CONDUIT
PE K DEPTH - 8 ENTRANCE DETAIL DETAIL A TYPE G, H, AND K TERMINAL BOXES

(CONDUIT SUPPORT TO BE ADDED
(NUMBER OF ENTRANCES AS REQUIRED)
TO ALL TERMINAL BOXES) DESIGNED BRUCE A. HARRINGTON APPROVED GERALD D. BIRNEY
(NOTE 8) T T DIRECTOR, DIVISION OF
SUBSTATION DESIGN

(FOR MULTIPLE WINDING CURRENT TRANSFORMERS)

A ] FEBRUARY 22, 1990 | 31

| 1086
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ANST TTEM_NUMBER 1 ANST TTEM NUMBER 2 ANST TTEM NUMBER 3 ANST TTEM _NUMBER 4 ANST TTEM NUMBER 5 ANST TTEM _NUMBER 6
TR 267 [NGK-LOCKE] LAPP__| NEWELL | VICIOR TR 267 |NGK-LOCKE] LAPP | NEWELL | VICTOR TR 278 [NGK-LOCKE] LAPP__| NEWELL | VICTOR TR 287 [NGK-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 |U54795A | "5 00 1710 NOTE 1 | PX0348 |J54798A | “5 o0 1710 NOTE 1 | PX0349 [J48404B( "37-0 1714 NOTE 1 |PHOS512 (7 58 001 |1725-33 NOTE 1 |PHOBS12 | Fpa-yg | “5075 | 1726-33 NOTE 1 |PHO7S512| fon oo [ 55557 [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 16 116 116 116 132 132 144 132 132
PORCELAIN DIAMETER, IN 10 7.875 12 11.75 10 10 7.875 12 11.75 10 iR 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 | 80000 | 90000 | 20000 20000 | 20000 | 90000 | 90000 | 20000 40000 | 40000 | 90000 | 90000 | 40000 90000 | 90000 | 90000 | 90000 | 90000 90000 | 90000 | goooo | 90000 [ 90000 90000 | 90000 | 90000 | 90000 | 90000
COMPRESSION STRENGTH, LB 60000 | 60000 | 90000 | 90000 | 60000 60000 | 60000 | 90000 | 90000 | 60000 60000 | 60000 | 90000 | 90000 | oooo 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 7 ANST ITEM NUMBER 8 ANST TTEM NUMBER O (TAPERED) ANST TTEM NUMBER 10 (TAPERED) ANST TTEM NUMBER 11 (TAPERED) TTEM 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 [NGK-LOCKE] LAPP__| NEWELL | VICTOR TR 391 NGKLOCKE] LAPP | NEWELL | VICTOR MIN [NGK—LOCKE] LAPP ] NEWELL | VICTOR
EQUIV J303050C] 047925— EQUIV J50439F [047927— EQUIV 311908A| 047862— EQUIV J310875 | 047848 EQUIV J300744A] 047854 REQT J310877 | 47855
CATALOG NUMBER NOTE 1 |[PHOS0221 70 3071 1728-32 NOTE 1 |PH105221 ~70 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 10.4375/14.125/ | 12.5/ 10 10.4375/|14.125/ | 12.5/ 10 10.4375/14.125/| 12.5/
9.25 12 11.75/ 9.25 12 11.75/ 9.6875/ 11.5 | 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 | goooo | 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 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
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. A|5714-99 REVISED ANSI COLUMN HEADINGS TO REFER TO
A3-OP ADDED NOTE 1

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

REFERENCE DRAWINGS HEADQUARTERS — GOLDEN, COLORADO
N
STACKING POST INSULATORS _ _ 31 1081 SUBSTATION STANDARDS

STACKING POST INSULATORS =~~~ "~~~ "~ 51108 | STACKING POST INSULATORS
UPRIGHT M & E RATINGS

DESIGNED D-R. TORGERSON ___ RECOMMENDED R.H. RICHARDSON
DRAWN _ A. J. ARMSTRONG__ __ __ APPROVED _ _G.C. WEGNER __ __ _

ACT. DIRECTOR, DIVISION OF
CHECKED R-A- JOHNSON SUBSTATION DESIGN

] JANUARY 24, 1990 | 31 | 1087
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ANSI ITEM NUMBER 13 ANSI ITEM NUMBER 14 ANST ITEM NUMBER 15 ANSI ITEM NUMBER 16 ANST ITEM NUMBER 17 ANST TTEM NUMBER 18
TR 267 [NGK-LOCKE] LAPP | NEWELL | VICTOR TR 267 INGK-LOCKE] LAPP | NEWELL | VICTOR TR 278 [NGK=LOCKE] LAPP | NEWELL | VICTOR TR 287 INGK-LOCKE] LAPP ] NEWELL | VICTOR TR 289 [NGK-LOCKE] LAPP | NEWELL | VICTOR TR 295 INGK-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 | "3 0 1711 NOTE 1 | PXO315 |54796A | "3070 1711 NOTE 1 | PX0316 |J48405B | "5 70 1715 NOTE 1 | PX0286 (17 S072 | 1725-34 NOTE 1 | PX0313 7150 So7q |1726-34 NOTE 1 | PX0307 | 2157 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 16 116 16 116 132 132 144 132 132
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 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 | 80000 [ 90000 | 20000 20000 | 20000 | 90000 | 90000 | 20000 40000 | 40000 | 90000 | 90000 | 40000 90000 [ 90000 | 90000 [ 90000 | 90000 90000 | 90000 | 90000 | 920000 | 90000 90000 [ 90000 | 90000 | 90000 | 90000
COMPRESSION STRENGTH, LB 60000 | 60000 | 90000 | goooo | 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
ANSI TTEM NUMBER 19 ANSI TTEM NUMBER 20 ANST TTEM_NUMBER 21 ANSI TTEM NUMBER 22 ANST TTEM NUMBER 23 TTEM NUMBER 24
TR 308 [NGK-LOCKE] LAPP__| NEWELL | VICTOR TR 316 [NGK-LOCKE] LAPP__| NEWELL | VICTOR TR 369 [NGK-LOCKE] LAPP | NEWELL | VICTOR TR 373 |NGK-LOCKE] LAPP ]| NEWELL | VICTOR TR 391 [NGK-LOCKE] LAPP_ | NEWELL | VICTOR MIN  [NGK-LOCKE| LAPP | NEWELL | VICIOR
EQUIV J301597 [ 047925~ EQUIV J310924 [ 047927 EQUIV J310925 [ 048149~ EQUIV J310927 [047504- EQuiv J310919] 048191~ REQT 1310920 [047503-
CATALOG NUMBER NOTE 1 | PX0309 270 3070 |1728-33 NOTE 1 | PX0310 70 2071 |1729-33 NOTE 1 | PX0311 70 So7o  |1834-34 NOTE 1 | PX0312 7 0 5070 1615 NOTE 1 | PX0306 70 2071 1641 PX0305 70 2071 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 1.75/ 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 | 80000 | 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

UNDERHUNG STACKING POST INSULATORS (NOTE 1)

REFERENCED ANSI TR NUMBER ELECTRICAL AND
MECHANICAL STRENGTH CHARACTERISTICS. HARDWARE CAPS
SHALL BE IN ACCORDANCE WITH DRAWING 31 1081.

2. ALL POST INSULATOR ASSEMBLIES ARE HIGH STRENGTH
EXCEPT ITEMS (21 AND 22) ARE EXTRA-HIGH STRENGTH
AND (23 AND 24) ARE STANDARD STRENGTH.

REFERENCE DRAWINGS

STACKING POST INSULATORS _ _ _ 31 1081
STACKING POST INSULATORS —
UPRIGHT M & E RATINGS — _ _ — 31 1087

REVISED ANSI COLUMN HEADINGS TO REFER TO
ADDED NOTE 1

A 5-14-99
A3-0P
TED STATES DEPARTMENT OF ENERGY

UNT
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — COLDEN, COLORADO

SUBSTATION STANDARDS

STACKING POST INSULATORS
UNDERHUNG M & E RATINGS

RECOMMENDED R.H. RICHARDSON

DRAWN _ A. J. ARMSTRONG__
CHECKED _R-A- JOHNSON ~__ __ ___

APPROVED
DIRECTOR, DIVISION OF
SUBSTATION DESIGN

] JANUARY 24, 1990 |

31 | 1088
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NOTE 1

NOTE 1

MG VOLTAGE® T
]
L]
T e H5omo)
| l | l
=SSR AWAY
UN | TED STATES DEPT OF NERGY
we 7 WESTERN AREA POWER
“ ADMINISTRAT | ON- e, ©

1/8x1x6 GALVANIZED

BAR OR EQUIVALENT— ™|
M—F LOCKNUT \

3/8x1 1/4 HEX
BOLT AND NUT

SPRING LOCKWASHER

“/l;
/CHAIN LINK FENCE

ROUND FLAT WASHER

\ LETTERED FACE OF SIGN

,/Li

SIGN MOUNTING HARDWARE

NOTES

1. SIGNS SHALL BE MADE OF NO. 16 GAUGE SHEET STEEL.
HEIGHT AND WIDTH DIMENSIONS MAY VARY FROM 10 TO
12 INCHES AND 14 TO 18 INCHES, RESPECTIVELY.

2. FINISH SHALL BE PORCELAIN ENAMEL.

3. EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
ENOUGH TO TAKE 3/8 IN. 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. SIZE OF LETTERING AND BACKGROUND SHALL BE
PROPORTIONAL TO THOSE SHOWN.

6. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

|REVISED TITLE BLOCK ONLY.

A 7-15-03
A7-RC
UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS
DANGER SIGN

ELECTRICAL ENGINEERING MANAGER

Co]  WaY 14, 1999 | 31 [ 1089
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EXPLANATION
ITEM DESCRIPTION ITEM DESCRIPTION ITEM DESCRIPTION ITEM DESCRIPTION SS__ _ _ STANDARD STRENGTH
A._MAJOR EQUIPNENT (NOTE 1) H. BARE ALL-ALUMINUM CONDUCTOR (AAC) P. COMPRESSION-TYPE FITTINGS FOR BUS U. INSULATOR ASSEMBLIES AND ACCESSORIES (CONT) s —— o SN enGTH
AA_ |SURGE ARRESTER HA |3500 KCMIL PA_|DEAD END UZ |ASSEMBLY "Z" (31 1020) (NOTE 3) TP _ _ _ _TAPERED
AC__|COUPLING CAPACITOR VOLTAGE TRANSFORMER HB_ |3000 KCMIL PB_ |PAD TYPE TERMINAL CONNECTOR U1 |EXTENSION LINK, EYE Y-CLEVIS
AF_|FUSE OR FUSE DISCONNECTING SWITCH HC 2500 KCMIL PC_ | TEE CONN (CPRSN FOR BUS RUN, BUS TAP, OR BOTH) U2 |EXTENSION LINK, EYE BALL
AG_|VOLTAGE REGULATOR HD  |2000 KCMIL PD_ | PARALLEL CLAWP U3 [EXTENSION LINK, CLEVIS CLEVIS
AJ_|POWER CIRCUIT BKR, RECLOSER, OR CIRCUIT SWITCHER HE [1590 KCMIL PE_ | STUD-TYPE TERMINAL CONNECTOR U4 |EXTENSION LINK, CLEVIS Y-CLEVIS
AK__|POWER TRANSFORMER HE [1431 KOMIL PF__ | TEE CONNECTOR (BUS RUN TO PAD TAP) U5 |EXTENSION LINK, Y—CLEVIS Y-CLEVIS
AL |REACTOR HG [1272 KCMIL U6 |EXTENSION LINK, CLEVIS BALL
AM__|METERING OUTFIT HH [1113 KOMIL Q. ACCESSORIES FOR CABLE BUS U7 |EXTENSION LINK, Y—CLEVIS BALL
AP |SERIES OR SHUNT CAPACITOR BANK HJ  [1033.5 KCMIL QA |STRAIN CLAMP/DEAD END U8 |EXTENSION STRAP (NOTE 4)
AQ__|CURRENT TRANSFORMER HK _ |954 KCMIL QB | PAD-TYPE TERMINAL CONNECTOR U9 |TURNBUCKLE, CLEVIS TO EYE
AR |RESISTOR HL |795 KCMIL QC_ | STUD-TYPE TERMINAL CONNECTOR U10 |ASSEMBLY "F" (31 1020)
AT__|COMMUNICATION EQUIP, WAVE TRAP, OR LINE INDUCTOR HM_ |636 KCMIL QD | TEE CONNECTOR U11_|ASSEMBLY "G (31 1020)
AV |VOLTAGE TRANSFORMER HN |556.5 KCMIL QE | PARALLEL GROOVE CLAMP
AW__|LOAD INTERRUPTER SWITCH HP_ |477 KOMIL QF__|BUS SUPPORT CLAWP V. POST INSULATORS (SS) (HS) (EHS) (TP) (NOTE 7)
AY |DISCONNECTING SWITCH HQ |397.5 KOMIL QG| TWO—CONDUCTOR BUNDLE SPACER VA |2050KV BIL (31 1081) (ITEM 12) (5S) (TP)
AZ _|GROUND SWITCH/GROUND BLADES HS  |336.4 KOMIL QH__ | TWO CONDUCTOR-TO—PAD TERMINAL CONNECTOR VB [1BOOKV BIL, (31 1081) (ITEM 11) (SS) (TP)
B. STATION SERVICE MATERIAL HT |266.8 KCMIL QJ | SUSPENSION CLANP VC [1470KV BIL, (31 1081) (ITEM 10) (EHS) (TP)
BA |STATION SERVICE TRANSFORMER HU |ALL ALUMINUM BARE CONDUCTOR (NOTE 4) QK | TEE CONNECTOR, CABLE TO PAD VD [1300KV BIL, (31 1081) (ITEM 9) (EHS) (TP)
BB |UNIT SUBSTATION QL | STUD TYPE TERMINAL CONNECTOR TO PAD VE |1050KV BIL, (31 1081) (ITEM 8) (HS)
BC |DISTRIBUTION PANELBOARD VF__|900KV BIL, (31 1081) (ITEM 7) (HS)
BD |POTHEAD J. BARE ALUMINUM COND. STEEL REINFORCED (ACSR) R. ACCESSORIES FOR TUBE BUS VG |750KV BIL, (31 1081) (ITEM &) (HS)
BE |WEATHER (ENTRANCE) HEAD JA_ |2156 KCMIL RA_ |BUS SUPPORT (FIXED) (SLIP) (EXPANSION) (NOTE 2) VH |650KV BIL, (31 1081) (ITEM 5) (HS)
BF |PHOTOELECTRIC CONTROL DEVICE JB_ [1780 KCMIL RB | COUPLER (FIXED) (EXPANSION) (NOTE 2) VJ |550KV BIL, (31 1081) (ITEM 4) (HS)
BG |RECEPTACLE, 20 AMP, 125V, SINGLE POLE JC_[1272 KOMIL RC | TEE CONNECTOR VK |350KV BIL, (31 1081) (ITEM 3) (HS)
BH |RECEPTACLE, 30 AMP, 250V, 2 POLE, 3 WIRE W/GND JD [1192.5 KCMIL RD | TEE CONNECTOR, TUBE-TO-PAD VL 250KV BIL, (31 1081) (ITEM 2) (HS)
BJ |RECEPTACLE (NOTE 4) JE_ [1113 KCMIL RE_ | TERM CONN, PAD—TYPE (F IXED) (EXPANSION) (NOTE 2) VM |200KV BIL, (31 1081) (ITEM 1) (HS)
BK |SAFETY SWITCH JF [1033.5 KCMIL RF_ | TERM CONN, STUD-TYPE (FIXED) (EXPANSION) (NOTE 2) VN |150KV BIL, TR 227 (HS)
BL |CABLE TERMINATOR WITH PAD TYPE TERM. CONNECTOR JG_ |954 KCMIL RG_ | VERTICAL TUBE SUPPORT VP [110KV BIL, TR 225 (HS) NOTES
C. RIGID METAL CONDUIT, ACCESSORIES, & MISC JH__|795 KCMIL RH | CORONA BELL VQ_ |95KV BIL, TR 222 (HS) 1. EACH PTECE OF EQUIPHENT TS ASSIGNED AN TTEM
CA [3/4-INCH JJ_ [636 KCMIL RJ_|END PLUG IDENTIFIER AND A UNIQUE EQUIPMENT DESIGNATION.
CB  |1-INCH JK  [556.5 KCMIL RK |VEE TAP CONNECTOR (15° TYPE) W. POST INSULATORS (STANDARD STRENGTH) %EII/§¥HcI>B‘ErNEEE/IxESST3Igf\%ml;gnI%EEUIE%IIJEMENT
CC_ |1 1/2-INCH JL_|477 KOMIL RL_ | TEE CONNECTOR (15° TYPE) WA [1050KV BIL, TR312 EQUIPMENT DESIGNATIONS ALONG WITH ASSOCIATED
CD |2-INCH IM_ |397.5 KCMIL RM | SUSPENSION CLAMP WB__|900KV BIL, TR 304 RATINGS AND PROCUREWENT DATA ARE LISTED ON THE
CE_ |3-INCH IN_|336.4 KCMIL RN | DOBLE TEST TERMINAL WC |750KV BIL, TR 291 :
CF_|4—INCH JP_ |266.8 KCMIL WD |650KV BIL, TR 288 2. KD D R X NI P e SHALL BE
CG_ |EXPANSION FITTING JQ_ |BARE ALUMINUM COND. STEEL REINF (ACSR) (NOTE 4) S. WELDED TYPE FITTINGS FOR TUBE BUS WE_ |550KV BIL, TR 286 3. THE NUMBER OF UNITS SHALL BE DETERMINED BY THE
CH |DUCT PLUG JR_[1272 KCMIL 45/7 DUPLEX SA_|BUS SUPPORT(FIXED) (SLIP) (EXPANSION) (NOTE 2) WF_|350KV BIL, TR 216 AT R N AT ABLE O DRAWING 312294
CJ_|COUPLING SB_ |BUS SUPPORT (VERTICAL TUBE) WG |250KV BIL, TR 214 DRAWINGS.
CK  [RIGID METAL CONDUIT (NOTE 4) SC | TEE CONNECTOR WH [200KV BIL, TR 210 4. EHEWRISE TEéTg'dgN BE”SEEUSSLERE&%EE ETC ARE
CL__|WATERPROOF, FLEXIBLE METAL CONDUIT (NOTE 4) K. STANDARD—PIPE-SIZE (SPS) TUBE BUS & NISC CONDUCTOR SD_ | TERM CONN, TUBE—TO—PAD (FIXED) (EXPANSION) (NOTE 2) WJ_ [150KV BIL, TR 208 5. SPECIFY TYPE NEXT 10 ITEM IDENTIFIER
D. POLYVINYL CHLORIDE CONDUIT (PVC) & ACC. (NOTE 8) KA |1 1/2-INCH ALUMINUM SE | TERMINAL CONNECTOR, 90° TUBE-TO-PAD WK |110KV BIL, TR 205 6. UNDER SIMILAR CONDITIONS, THE MATERIALS SPECIFIED
DA [1-INCH KB |2-INCH ALUMINUM SF_ | TEE CONNECTOR, TUBE-TO-PAD WL |95KV BIL, TR 202 R A [is THE SAWE FOR ADJACENT PHASES
DB |1 1/2-INCH KC ]2 1/2-INCH ALUMINUM SG | A-FRAME ASSEMBLY WM |3 1/2" HEIGHT ADAPTER 7. DRAWING 31 1081 ITEM NUMBERS SHOWN ARE FOR
DC  |2-INCH KD |3—INCH ALUMINUM SH | VEE CONNECTOR (15° LEGS) WN |8 HEIGHT ADAPTER UPRIGHT MOUNTING. FOR_UNDERHUNG STACKS, ADD
DD [3-INCH KE__|4—INCH ALUMINUM SJ_|BRANCH CONNECTOR (15° TYPE) WO_|6" HEIGHT ADAPTER THELVE TQ THE SHOWN ITEM NUMBER AND REFERENCE
DE_ |4-INCH KF__ |5-INCH ALUMINUM SK__ | ELBOW CONNECTOR, 90° 8. PVC SCHEDULE 40 AND SCHEDULE 80 SHALL BE USED IN
DF_|EXPANSION FITTING KG |1 1/2-INCH COPPER SL | ELBOW CONNECTOR, 45° X. POST INSULATORS, CAP AND PIN, AND ACCESSORIES ﬁffoggAgggRgéTgoﬂﬁg/;Tpgghggﬁﬁgﬂf gg-ME%{LAND TC3.
DG |DUCT PLUG KH _[1—INCH COPPER SM__| GROUNDING STUD XA [1300KV BIL, TR 197 :
DH |PVC CONDUIT (NOTE 4) KJ_|3/4-INCH COPPER X8 |1300KV BIL, TR 133
E. TERMINAL BOXES AND ENCLOSURES KL__|WROUGHT IRON PIPE (NOTE 4) T. CONNECTORS FOR TUBE—TO-CABLE BUS XC__|1050KV BIL, TR 196
EA |TERMINAL BOX TYPE "A" (31 1085) KM |ALUMINUM (NOTE 4) TA | TEE CONNECTOR XD |1050KV BIL, TR 28
EB_ |TERMINAL BOX TYPE "C" (31 1085) 7B |END CONNECTOR/COUPLER XE_ |900KV BIL, TR 27
EC |TERMINAL BOX TYPE D" (31 1085) L. LIGHTING ITEMS XF__|750KV BIL, TR 25
EF_ |TERMINAL BOX TYPE "F" (31 1085) LA |LIGHTING UNIT, BRACKET TYPE (31 1073) XG_|550KV BIL, TR 19 Gl RENOVED TTEWS t0. EW. LC. 0. & LE.
EG |TERMINAL BOX TYPE "G" (31 1086) LB |LIGHTING UNIT, POLE TYPE (31 1073) U. INSULATOR ASSEMBLIES AND ACCESSORIES XH_|350KV BIL, TR 56 AT-RMJ ADDED ITEMS UT0 & UTi. REVISED ITEM EL.
EH_|TERMINAL BOX TYPE "H" (31 1086) LF_ |JUNCTION BOX UA_[ASSEMBLY "A" (31 1020) (NOTE 3) XJ_|350KV BIL, TR 16 Fle-17-00 REVISED SECTION HEADINGS FOR D. W, J REVISED
EJ |TERMINAL BOX TYPE "J" (31 1085) LG |LIGHTING UNIT (NOTE 4 UB_ | TURNBUCKLE, EYE TO EYE XK |250KV BIL, TR 13 A7-RMJ NOTE 7. ADDED NOTE 8. ’
EK_|TERMINAL BOX TYPE "K' (31 1086) UC__ | ASSEMBLY "C" (31 1020) (NOTE 3) XL |200KV BIL, TR 49 e UTeED TITIE Lok oy
EL |WEATHER TIGHT NEMA 4 ENCLOSURE (NOTE 4) M. BARE STEEL STRAND CABLE AND FITTINGS UD | ASSEMBLY "D" (31 1020) (NOTE 3) XM |200KV BIL, TR 10 E [a7=c
F. INSULATED CABLE (ABOVE 600V) MA__[3/8-INCH, HIGH STRENGTH, 7 STRAND UE_ | ASSEMBLY "E" (31 1020) (NOTE 3) XN |150KV BIL, TR 7 D [5-22-00 ADDED W, WN, AND WO
FA_ [3-1/C—1 AWG (34.5KV) MB |__—INCH, HIGH STRENGTH, __ STRAND (NOTE 4) UF | SPRING STRAIN BUS ASSEMBLY (NOTE 4 XP_|110KV BIL, TR 44 ASRNC
FB_ |1-3/C—1 AWG (34.5KV) MC_|STRAIN CLAMP UG |BALL EYE XQ_ [110KV BIL, 1R 4 Clreee REVISED DESCRIPTION IN V. POST INSULATOR
FC |3-1/C—1 AWG (25KV) MD |DEAD END UH |BALL CLEVIS XR |95KV BIL, TR 41
FD_ [1-3/C—1 AWG (25KV) ME_ |COMPRESSION DEAD END UJ_ |BALL Y=CLEVIS XS [95KV BIL, TR 1 B|%'5%Y ADDED RN, SK, SL, AND SW.  REVISED AJ AND AK.
FE |3-1/C—1 AWG (15KV) UK | SOCKET EYE XT |HEIGHT ADAPTER (NOTE 4) NEES VINOR REVISIONS. ADDED BL. oL F. Pr. 0.
FF 1-3/C—-1 AWG (15KV) uL SOCKET CLEVIS A3— OP QK, QL, AND UL. REVISED AJ, PB, VP, AND WK.
FG |INSULATED COPPER CABLE (ABOVE 600V) (NOTE 4) N. HOT LINE BUS FITTINGS (31 1007) UM | SOCKET Y-CLEVIS Y. OPERATING PLATFORMS WESTERN AREA PONER ADMoN T e TN
FH_|INSULATED COPPER CABLE (600V) (NOTE 4) NA_ [ 90° TUBE-TO-PAD TEE CONNECTOR (DETAIL A) UN_|CLEVIS EYE YA |SWITCH OPERATING PLATFORM, SINGLE (31 1075 CCRPORATE . SEAVECES OPETCs - LAKEWOOD, col ORADD
G. BARE COPPER CABLE & MISC CONDUCTOR NB_ |30° TUBE-TO-PAD TEE CONNECTOR (DETAIL B) UP_ | CLEVIS CLEVIS YB_|SWITCH OPERATING PLATFORM, DOUBLE (31 1075)
GA_[4/0 AWG NC | STUD-TO-PAD TERMINAL (DETAIL C) UQ_ | CLEVIS Y-CLEVIS YC_ |EQUIPMENT CABINET PLATFORM SUBSTATION STANDARDS
GB |2/0 AWG ND | JUMPER TERMINAL (DETAIL D) UR_|Y=CLEVIS EYE Z. CABLE TRENCH, PULL BOX, AND MATERIALS
GC_ |4 AWG NE_ | STAND—OFF INSULATOR ASSEMBLY (DETAIL E) US_ |ANCHOR SHACKLE ZA_[SINGLE TYPE "C" CABLE TRENCH EQUIPMENT AND MATERIAL
GD |19 NO. 7 AWG COPPER COVERED STEEL NF__|WELDED END COUPLER (DETAIL F) UT _|EXTENSION LINK, EYE EYE 78 |DOUBLE TYPE '"'C" CABLE TRENCH INDEX
GE_ |BARE COPPER CABLE (NOTE 4) NG |90° STUD-TO-PAD TERMINAL (DETAIL G) UV__|EXTENSION LINK, EYE CLEVIS ZC |TRIPLE TYPE "C" CABLE TRENCH
GF |FLEXIBLE BRAID (NOTE 4) NH | PAD-TO-PAD (DETAIL H) UW_ |ASSEMBLY "W" (31 1020) (NOTE 3 7D |QUADRUPLE TYPE "C" CABLE TRENCH
GG__|7 NO. 5 AWG COPPER COVERED STEEL UX__|ASSEMBLY "X" (31 1020) (NOTE 3) ZE__|TYPE "B" CABLE TRENCH DESIGNED RIGARDD MORENO R. _  APPROVED B . A
UY |ASSEMBLY "Y" (31 1020) (NOTE 3) ZF |TYPE "A" CABLE TRENCH
] NOVEMBER 8, 1996 | 31 | 1100
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DRAWING)
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STRUCTURE

STRUCTURE
GROUNDING PLAN

GROUND ROD (QUANTITY
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(FOR ARRESTER INSTALLATIONS ONLY)
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| INTERCONNECTING CABLE |
MAIN BETWEEN EQUIPMENT
GRID GROUND TERMINALS |
| CABLES STRUCTURE |
EQUIPMENT I
| GROUND | CABLE RISER |
TERMINAL
| (TYP)

-+———— A ——+—

STRUCTURE MOUNTED INSTRUMENT
TRANSFORMERS AND SURGE ARRESTERS
GROUNDING PLAN

EXPLANATION

—— — — COPPER GROUND CABLE (BURIED)

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

— — — COPPER GROUND CABLE (IN TRENCH)

—— X — FENCE
@®_ _ __ _GROUND ROD
o~ _ _ _ _ ELECTRICAL GROUNDING CONNECTION

— — —GROUND CABLE RISER

NOTES

1. ALL GROUNDING SHALL BE INSTALLED IN ACCORDANCE WITH
THE SUBSTATION WORKING DRAWINGS, THE STANDARD
SUBSTATION GROUNDING DRAWINGS AND THE STANDARD
INSTALLATION SPECIFICATION SECTION ON GROUNDING.

2. WHEN TWO OR MORE CABLE TRENCHES ARE LOCATED ADJACENT
TO EACH OTHER, EACH TRENCH SHALL BE GROUNDED IN
ACCORDANCE WITH THE INSTRUCTIONS AND THE DETAILS
SHOWN FOR A SINGLE TRENCH. THE NO. 6 AWG COPPER
CABLES FOR TRENCH COVER GROUNDING SHALL BE INSTALLED
WITH ENOUGH SLACK TO ALLOW THE COVERS TO BE REMOVED
AND PLACED FLAT WITHOUT INTERFERING WITH OTHER
STRUCTURES.

3. NO. 4/0 AWG MINIMUM SIZE COPPER GROUND CABLES SHALL
BE RUN DIRECTLY FROM THE GROUND GRID TO THE GROUND
BLADES OF AIR SWITCHES.

4. PLACE GROUND RODS AT 20-0 INTERVALS (MAXIMUM).

REFERENCE DRAWINGS

TYPICAL GROUNDING DETAILS-SHEET 1 OF 2__ _ __ 31 1058
TYPICAL GROUNDING DETAILS-SHEET 2 OF 2__ _ _ 31 1059
GROUNDING DETAILS _ _ _ 31 1060
CABLE TRENCH GROUNDING _ _ _ — 31 1061
PIPE-BUS GROUNDING PLAN_ _ _ _ 31 1063

SWITCH OPERATING AND EQUIPMENT PLATFORMS—

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

SUPPORT DETAILS __ _ _ 1077
FENCE GROUNDING CONNECTIONS DETAILS_ _ _ _ __ 31 1501

B 11-10-11 REVISED GATE DETAILS AND REFERENCE DRAWINGS.
A7-RMJ

REVISED TITLE BLOCK ONLY.
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AGGREGATE
/ SURFACE
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TYPICAL SWING GATE
FOR VEHICLE ACCESS

TYPICAL FENCE LINE POST

DETAIL A
FENCE GROUNDING

8
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[
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4
|
CEEEEY || B
v 4 E v
| | |
| [ |
| | |
1 | |
—.. | [
Ll Loz

DETAIL B
PERSONNEL GATE DETAIL

AGGREGATE
SURFACE

X" (NOTE 1)

[*3 STRANDS OF BARBED WIRE

REFERENCE MATERIALS

DESCRIPTION

1 [COPPER CABLE, BARE, #4/0 AWG

COPPER CABLE TO PIPE CONNECTOR, BURNDY TYPE GAR

SWITCHYARD
FENCE

TERMINAL POST

V’v
XK
X
e

S

‘»
20 %0%

&S

L
S
535

»

COSRXR
3%

55

SR

,v
%
e

,v
3
K

DETAIL C
TYPE 1 FENCE ISOLATION JOINT DETAIL

BOTTOM RAIL :0:0:0’
S | ) RS
Ll (] 0 0 { )
N N N
K&K GRS KLU
\&\ ] \V\\ \A“ [} NOTE 2
| | | |
| | | |
| | | |
P \ |
L L

2
10 i | 3 [SERVIT CONNECTOR
] 4 |COPPER BRAIDED CABLE, BURNDY
0 H | ] [
ot E’ & —— B e [ [ A
X LR ‘L Q‘Q‘Q‘Q‘QJ z;.z.z.v NGK—LOCKE CAT. NO. PS00910 (OR EQUAL)
T LKL 0P RAIL KK QKK 5 |TUBE_TO INSULATOR BUS SUPPORT FITTING, AL,
[ RS RIS ool (5K S
,0’0‘0‘0 ’0’0‘0’04 >.0’0‘0’0 7 [CABLE TO CABLE CONNECTOR SIMILAR TO BURNDY QR
,0’0’0‘0 0‘0‘00 ‘0‘0.0. SITE SECURITY |B_|7 CONDUCTOR NO. 5 COPPERWELD CABLE, BARE
LXK 2000 9
DO S FENCE SERVIT CONNECTOR
R85 :
RS S i
B o%e% LSS

NOTES

1. THE HORIZONTAL DIMENSION "X'' IS DEPENDENT UPON A
FALL OF POTENTIAL CALCULATION. THIS CALCULATION
IS UNIQUE FOR EACH STATION. ONCE THE FALL OF
POTENTIAL IS KNOWN, THE 'X" DIMENSION CAN BE
ESTABLISHED TO ENSURE TRANSFERRED POTENTIALS AND
ELECTRIAL SHOCK SITUATION(S) ARE ELIMINATED.

2. PROVIDE LOCAL GROUND CONNECTION TO FENCE POST AND

BOTTOM OF FENCE FABRIC.

7-30-09
A7-RC

ADDED 7 CONDUCTOR NO. 5 COPPERWELD CABLE

A

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

FENCE GROUNDING
CONNECTIONS
DETAILS

APPROVED ROSS M. CLARK

ELECTRICAL ENGINEERING MANAGER

‘o] MARCH 10, 2004 |

31 [ 1501
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Eg‘ METAL

//ENCLOSURE

4 |

[ :::[j I

METALLIC CONDUIT TERMINATION
IN METAL ENCLOSURE

DETAIL A

PIPE SPACER
OR CLAMP BACK

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

COMMERCIAL PIPE SPACER

CONDUIT CLAMPING ON
CONCRETE SURFACE

STRUCTURE —
4\\\\

NOTE 22—V

NOTE 2

METAL

ENCLOSUREAJ/////’

“/L,,

APPROX 1'-0"

NON-METALLIC CONDUIT TERMINATION
IN METAL ENCLOSURE

i

CONDUIT CLAMPING ON
METALLIC STRUCTURE

(BOTH SIDES ACCESSIBLE)

DETAIL D

CONDUIT COUPLING ,//’FORM

RIGID METAL \
CONDUIT
\<———————,,ﬁv7k,, ,,,,,,,
L1 A

=
,,,,, L]

|

INITIAL POUR

LN

IN FORM WORK
DETAIL H

WASHER
g%iNUT
BOLT WELDED TO

COUNTERSUNK
PIPE PLUG

DETAIL E

RIGID METAL
X;'CONDUIT

4 49 '/4 g
PLUGGED AFTER FORM HAS BEEN REMOVED
DETAIL I

DETAIL B

FINISHED VERTICAL

SURFACE

| —COUPLING

\\\— COUNTERSUNK

PIPE PLUG
NOTE 3

METAL CONDUIT

TUBULAR

STRUCTURE -
4\\\\

DETAIL F

CONDUIT CLAMPING ON
TUBULAR STEEL STRUCTURE

METALIC CONDUIT
METALIC COUPLER

3-INCH MINIMUM COVER

RADIUS OF CURVATURE SHALL BE
IN ACCORDANCE WITH NEC

CONDUIT BEND ENCASED
IN CONCRETE

DETAIL J

TUBULAR

STRUCTURE \:

CONNECTING RIGID STEEL
AND PVC CONDUIT

DETAIL C

DETAIL G

CHASE NIPPLE
& COUPLING

- CHASE NIPPLE
CONDUIT iszyPLING

~

N

REFERENCE MATERIALS

LM DESCRIPTION

1 | 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, MALLEABLE IRON, ONE HOLE EQUAL

MACHINE BOLT, NUT AND LOCKWASHER, GALV STEEL

POWDER DRIVEN THREADED STUD (3/8 INCH DIA)

= |o|lo|o|N|o| O [N

MACHINE NUT AND LOCKWASHER, GALV STEEL

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

~

w

EXPANSION ANCHOR

=

MACHINE SCREW AND LOCKWASHER, GALV STEEL

NOTES

1. UNLESS OTHERWISE SPECIFIED ON DRAWINGS, CONDUIT
BENDS SHALL BE IN ACCORDANCE WITH NATIONAL
ELECTRICAL CODE (NEC).

2. USE ALUMINUM OR BRASS NIPPLE AND LOCKNUTS AND

SLOT STEEL BOX BETWEEN KNOCKOUTS WHERE SINGLE
PHASE CABLES ONLY ARE RUN IN ONE CONDUIT

3. REPLACE PLUG WITH CHASE NIPPLE BEFORE INSTALLING

CABLE OR WIRE.

A 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

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADO

SUBSTATION STANDARDS

CONDUIT INSTALLATION
DETAILS

ELECTRICAL ENGINEERING MANAGER

] wav 14, 1999 | 31

[ 1700
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DIMENSION FACE-TO-FACE POSTS

POSTS EVENLY SPACED (10'-0" MAX)

]
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DOUBLE GATE

1'-0"+
—

POSTS EVENLY SPACED (10'-0" MAX)

TYPE I

SINGLE GATE
TYPE I OR II

COMBINATION CAP AND BARBED-

POSTS EVENLY SPACED (10'-0" MAX)

BARBED-WIRE GUARD

FINISHED

DIMEN

TYPICAL PLAN

L

GRADE X

v A

BRACING PIPE 1 1/2" STD FOR ALL
CORNERS, PULL POSTS, AND GATE

LEAVES. (SEE NOTE E)N

FINISHED 5&? \‘

POSTS EVENLY SPACED (10-0 MAX) N ‘g’}RE SUPPORTING ARM gﬁ?&%ﬁ”gﬁkﬁ?ﬁgﬂ% %PE
> o| TIE cLIps @ 1'-3" PLUNGER BAR USED
4-POINT BARBED WIRE T T| MAX SPACING
- " CONNECTED TNTO A’ CONTINOUS KUK
X /\*’o« WITH 6" MIN EXPANSION COUPLINGS FINISHED GRADE
(=] -
[}
~—GATE CENTER STOP FOUNDATION 2z o — 3 'y T b
Q %
(FOR PLUNGER BAR LATCH ONLY) S & P HOLE SULTABLE o L 3Tk TOP RAIL PIPE 1 1/4" STD .
o PR - FOR THROUGH « = -3 (SEE NOTE 5) :
z|? & i PASSAGE OF 2| x 8 zelx
= P Dl TOP RAIL g - Bl STRETCHER BARS NOT LESS 10" DIA
@e & e x| & A 2ol THAN 3/16 x 3/4 OR EQUIVALENT MIN
0|~ w 3 Z 2 22, Loz CROSS SECTIONAL AREA
2 Q (R w O & & £ Fo= X
g 4 z. 5 e ‘.28 g L IIRY0%%% 1 %% BRACING PIPE 1 172" STD GATE CENTER STOP FOUNDATION
2 @l E £ 235 < SOSOAFRESEESL  (SEE NOTE 5) (FOR PLUNGER BAR LATCH ONLY)
S ) Ol a da =
S & 4 3¢ . il
w ol 2 2 o PIPE 2 1/2" STD
=z Y 1 y
. g PIPE 2 STD 5 8 8¢ 8 NO. 7 GAGE REINF WIRE
B g (SEE NOTE 6) M i~ (SEE NOTE 7)
= ] I EE— Y N D o4 o
Slx = - =
S S FINISHED “ = I
ey GRADE — b
Slu B T
S (L1 [ . 1y
TN i S $igne ¢
He{] ] IR NOTES
| | | | 1. SEE SPECIFIC "GRADING AND PLOT PLAN" FOR
. OVERALL FENCE DIMENSIONS AND SIZE, LOCATION,
L] ] ' t I AND SWING OF GATES.
s L I il I 2. FABRIC SHALL HAVE BARBED-SELVAGE TOP AND
< BOTTOM, EXCEPT THAT GATE FILLER FABRIC
: 16" DIA MIN SHALL HAVE KNUCKLED SELVAGE AT BOTTOM.

w 3 ON LONG RUNS, PROVIDE BRACED PULL POSTS AS
zs  _E g IN FIRM SOIL REQUIRED FOR PROPER STRETCHING OF FABRIC.
g2 g3 > AND ROCK BARBED-WIRE GUARD TO BE MOUNTED AT 45° ON
58 zu = 1'—6" DIA MIN CORNER AND LINE POSTS. FOR BARBED-WIRE GUARD ON
Sr oz a DOUBLE GATE, SEE DETAIL A ON DWG. 31 2038.
St 23 8 P N ooer - TYPICAL CORNER %" WEIGHENG NOT LESS THAN 2.2 POUNDS PER L TNEAR
<t Za .

o 02 P ICAL LINE POST OR PULL POST FOOT, MAY BE SUBSTITUTED FOR TOP RAILS AND
5z 22 END AND GATE POST SIMILAR BRACING.
ha IE > EXCEPT FOR BARBED-WIRE GUARD, 6. STANDARD H OR U — SECTIONS MAY BE SUBSTITUTED
I = SEE DWG 31 2038. FOR PIPE FOR LINE POSTS ONLY, PROVIDED THAT THE
e e s SUBSTITUTED SECTION WEIGHS NOT LESS THAN 3.6
zZz A POUNDS PER LINEAR FOOT.
82 95 0 7. TWO 12 1/2 GAGE, TWISTED, BARBLESS,
wE 7 GALVANIZED STRANDS MAY BE SUBSTITUTED FOR
Eo e NO. 7 GAGE REINFORCING WIRE.
32 8. TOP PORTION OF FENCE POST FOUNDATION SHALL
= BE FORMED ROUND A DISTANCE OF APPROXIMATELY
1-0 BELOW SUBGRADE OR TO ROCK SURFACE,
POSTS EVENLY SPACED (10'=-0" MAX) WHICH EVER OCCURS FIRST.
SION FACE-TO-FACE POSTS
SINGLE GATE, TYPE I OR II ToP RAIL BRACING PIPE 1 1/2° STD FOR ALL DOUBLE GATE, TYPE I REFERENCE DRAWINGS
" CORNERS, PULL POSTS, AND GATE CHAIN-LINK FENCE-GATE LATCHES 31 2001
BARBED WIRE CONTINUOUS AT 45° (SEE NOTE 5) — . —_———————— —
ACROSS SINGLE GATE OPENING LEAVES. (SEE NOTE 5) CHAIN-LINK FENCE-SWING GATES _ _ _ _ _ _ __ __ 31 2038
5 = E
ze B ] B =
GRADEW'
<
NO. 7 GAGE REINFORCING WIRE
3/8" MIN NOMINAL DIA TRUSS RODS
WITH TURNBUCKLES FOR ALL BRACED G 7-15-03 REVISED TITLE BLOCK ONLY.
PANELS AND FOR GATE LEAVES OVER A7-DH
6'-0" WIDE F 2-28-91 |MAJOR REVISIONS
A2-GB
10-18-89 | REVISED NOTES 6 AND 8
DOUBLE GATE, TYPE II OR III E|az-ow
D 8-25-89 |REDRAWN AND REVISED ON CAE
YPULL POST A2 W
SUPERSEDES DWG NO. E40-D-5410
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

WE&%

GRADE \‘

PEDESTRIAN/SNOW PANEL GATE

3/8" MIN NOMINAL DIA TRUSS RODS
WITH TURNBUCKLES FOR ALL BRACED
PANELS AND FOR GATE LEAVES OVER
6'-0" WIDE

TYPICAL OUTSIDE ELEVATIONS

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SUBSTATION STANDARDS

CHAIN-LINK FENCE
GENERAL REQUIREMENTS

DIRECTOR, DIVISION OF

3i}IVIL DESICNI 2000

A APRIL 10,

A 1979 |
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3" 3/4¢ BAR 1 3/4"
PIPE SIZES VARY, SEE / 34
GATE FRAMES AND POSTS e /4
TABLE ON DWG 31 2038 GATE FRAWE m == j
\\ [ i L K]
[ 1 1 N\
I 1/4" BAR. e
I > 5
|| | = N
[ | D -
|| "
e i -+ 1/4" BAR [411
f LT 717 \
SECTION F-F ] F L \H 1/48x1 3/4 BOLT
L
GATE POST w i » ) // ; \ 3/4% BAR
GATE FRAME S / (OR FRAME) = 1 g B 1 ]
| | 5 I 2 ol - L AW | "
F | | | | F 2 i Z R /\ e 3/4" ROUND COLLAR
f ‘ — - ] =
) e H— | ¥ o SECTION GG
| | | || | 2
L s T T ] i on
o [ O] I ] 1 174" BAR 3/4
il ped M : J S ] \\ -
| B L i 3 1742 U-BOLT | {j 7789 HOLE
‘ | | | i - ; H L~
| | | | i i
s ‘ Sl Y L
© Y ij 3/48 BAR
‘ ==
FORKED LATCH GATE DETAIL DOUBLE GATE LEAF KEEPER SECTION H-H 174" BAR
DETAIL B (31 2038) SECTION B-B 31 2038) =
(TO BE USED FOR SINGLE GATE LESS THAN 10 FEET WIDE) SECTION C—C 31 2038X0PP HAND)
3/4" MIN - 3/4" MIN
A B (o D
<-| <-| l—» STRETCHER BAR |->
£ STRETCHER BAR 716" PL 178" PL
4]77 I,, h 1“1 ] [ ‘”,L, L 77777777777777777777777777777777777777777777777777 [ R —
i i g - T O - - - - - - N1 — —
G xf@l J e — 1 | 0
? — T 71T ,7T 77777777777777 - S FE =SS/ ———— EFE==FF==13I] 7<| 777777777777777777777777777777777777777777777777777 i iy sl 7777777
—FABRIC N 1 I || e NN FABRIC
2 Wy i
h ™ ‘ ™ L0 D SMOOTH SEALED
(2 0, 7 N \\ /) PIPE 1 1/2 STD END (TYP)
Jd A s S
§ 1,29 E 318 REFERENCE DRAWINGS
A B toLEs—] o 172" 1 CHAIN-LINK FENCE—GENERAL REQUIREMENTS__ _ _ _. 31 2000
o o o n 6 o CHAIN-LINK FENCE-SWING GATES _ _ _ _ _ _ _ _ __. 31 2038
s ) 19" 91_gn
" 4 g
SLIDE BAR LATCH GATE DETAILS
SECTION A-A(31 2038)
(TO BE USED ONLY IN ICE AND SNOW AREAS)
S B
FABRIC g PL 7/16x1 1/2x3 ‘ \
T 1/2¢ BAR N PL 3/8x4x6 1/4 | } FABRIC
174" pL — 1/29 BA’RZ | ‘[ | | PL 1/2x1 1/2x1 1/2
‘ ‘ I " PL 1/8x2x4 5/8
] \ | L] | PIPE 1 1/2" STD
el ﬁigﬂﬂﬂﬂ% — — ar— ’:r*m _} \ j[ 2 1/ F (71508 |REVISED TITLE BLOCK ONLY.
T [ N ‘ ‘ PIPE 1 1/2" STD -
\ 1741 PLJ/ on i‘ \ T:}** 1 3 7/8" N [ [228-91 [PELETED TYP GATE EL ADDED DETAIL B & REF DWG
g | /1/4." PL - } [ f— ,,; 1 — e |—1/4" PL A?—GB
\ PIPE PEo P " ——
) | ) 11 oo AT \7 N 1/4 PL\ D iZ%SGBBQ REDRAWN AND REVISED ON CAE
¥ + ¥ I|STD b ot —— I B | R o=
| N N Y. SUPERSEDES DWG NO. E40-D-6188
| " | - | | SE " UNITED STATES DEPARTMENT OF ENERGY
| { 174 PL—L(' PH | i e i g 174" PL 1/2¢ BENT BAR WESTERN AREA POWER ADMINISTRATION
L r4 } _ L,L,—; ;j‘ff ,71 \ PIPE 2" STD ‘ PIPE 2" STD T l/ CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
44 — 1 4 _ 2 L
S Sess 8 ji%8 \ o e prve 1 1720 51D SUBSTATION STANDARDS
) : 3/161 I— 14| 3/16 1/8
S/TGV_J 174" PL 5/16'" PL } | PL 3/8x4x4 5/8 } } CHAIN_LINK FENCE
3716 AT TYP & | I™>=PL 1/16x1 1/2x1 172 GATE LATCHES
|
N DESIGNED J:CG. HANSON APPROVED D.A. COVINGTON __
DIRECTOR, DIVISION OF
SECTION A-A SECTION B-B SECTION C-C SECTION D-D SECTION E-E CIVIL DESICH
a] APRIL 10, 1979 | 31 | 2001
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L
L — LOCKNUT:
PALNUT (REGULAR) OR
TYPE MF NO. 1 (REGULAR, SQUARE)
GRIP J‘ 7/8" MIN
1 1/16" MAX
5/86 BOLT

BOLT LENGTHS REQUIRED FOR VARIOUS GRIPS

L |1 14" 112" 1 374" 2" 2 174" 2 172" 2 3/4" 3"

GRIP| 3/8" [ 716" | 172" | 9/16" | 5/8" |11/16"| 3/4" |13/16"| 7/8" |15/16" "o 11et 1 18" |1 37161 174" [1 S8 (1 378" [1 77161 172" |1 97161 578" [1 117161 374" [1 137161 78" [ 157167 2" |2 1/16"[2 1/8"

NOTE

1. GRIP INCLUDES FILLS AND BEVEL WASHERS WHERE USED.

L
LOCKNUT:
" PALNUT (REGULAR) OR
TYPE MF NO. 1 (REGULAR, SQUARE)
GRIP L 1 1/16" MIN
1 174" MAX
3/49 BOLT
C 7-15-03 |REVISED TITLE BLOCK ONLY.
A7-DH
B I8—28-89 |REDRAWN AND REVISED ON CAE.
A2—-GB

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

UNITED STATES DEPARTMENT OF ENERGY

Lo 134 2" 2 14 2 172" 2 34" 3" 3 14 LR JERN AR FONER ADNINGSTRATEN

Nov 05, 2010- 2:18pm

GRIP| 378" | 7716 | 1720 | os16" | /8" 11716 | 374 [13/160| 778" |15/16m | 10 |1 171601 18 |1 31601 124 |1 5160|138 |1 718|112 |1 osten| 1 B8t |1 1116 1 B4 |1 1318 | 1 T8 15/16| 20 |2 1160|2187 |2 316 SUBSTATION STANDARDS
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Plotted By: lampman

IMAGES:

5/8 & 3/4 DIA
CONNECTION BOLTS

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

a]  APRIL 10, 1979 31 | 2002
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Plotted By: lampman

IMAGES:

SAME SIZE BOLTS AS
FOR CONNECTIONS

117162 FOR 5/82 BOLTS
137162 FOR 3/4¢ BOLTS

d
&

= [
[
kT Q ‘5 CLEAR STEP

/8
TO FIT GA OF LJ KEDGE OF L

LADDER BAR

2 1/4' THD FOR 5/82 BOLT
3" THD FOR3/4¢ BOLT NOTE

1. ALL MATERIAL TO BE GALVANIZED.

[LOCKNUT

SQ HD

6 1/2" FOR 5/8¢ BOLT
7 1/2' FOR 3/4% BOLT

STEP BOLT

1.1/2"

NN\
2222

DROP FORGE HEX NUT

EYEBOLT

C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH

B 8—15-89 |REDRAWN AND REVISED ON CAE
A2—
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BILL OF MATERIAL
MARK LENGTH NO. BLACK
No. | DPESCRIPTION |rr_1y)|REQUIRED|WT (LBS)
SINGLE-SWITCH OPERATING PLATFORM
310 374" 3120 374" FA1 FRAME 2 —
D D D 60 A L 1 3/4x1 3/4x1/4| 4'=0" 2 22.2
|'> B MK GA1 |'> |-> MK GA1 B L 1 3/4x1 3/4x1/4| 2'-4" 4 25.8
l-» / SERRATED GRATING,
1 1/2x3/16 BARS, o
7§§ . = ] = Al [} e CTo o) 6'-0 2 259.2
i | \ | | 2'-0" WIDE
D LMK GA1 EES D VK FAT D . == TOTAL WEIGHT ONE PLATFORM 307.2
/ e O N i i |
= & ~ = DOUBLE SWITCH OPERATING PLATFORM
T uy N FA1 FRAME 4 —
~| = \ = ~ \ \ ! AL 1 3/4x1 3/4x1/4] 40" 4 44.4
I WK FAT i B [L 1 3/4x1 3/4xis4| 2'-4" 8 51.6
1 f f::\M SERRATED GRATING,
N DETAIL A K FA1 oar |1 172x3/16 BARS, | 4. _ou . 5184
f S5 MK FAT / \ I : 1Y G .
= 2'—0" WIDE
MK GA1-] | | MK GA1 ! L vk ca1 - TOTAL WEIGHT ONE PLATFORM 614.4
3'-0 3/4" 3'-0 3/4" B 6'-1 1/2" 6'-1 1/2" GRATING ~ MK GA1
6'-1 1/2" 12'-3" 41_qn
A L PLAN J A c L PLAN J c 73 40" L 12
SINGLE-SWITCH OPERATING PLATFORM DOUBLE-SWITCH OPERATING PLATFORM {MK A S5
. B
4
} } NOTES
| 3716/ | 1. GALVANIZE MATERIAL AFTER FABRICATION.
- ‘ VK B ‘ 2. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND
¥ | / ‘ FREE FROM TWISTS AND WARPS
N ‘ ‘ 3. WELDS ARE TYPICAL FOR SIMILAR CONDITIONS.
‘ VK B ‘ 4. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS.
[MK GA1 FINISH GRADE [MK GA1 [MK GA1 | \ |
: 1 T : : :
MK FA1 MK FA1 55 MK FA1 MK FAT MK FA1 MK FA1 FINISH GRADE
¥ \‘-‘r EJ 1 - X-‘H‘-[ FOUNDATION SOP2 \_; FRAME ~ MK FA1
I 1 N ]
|
FOUNDATION SOP1 % FOUNDATION SOP1 ALJMF FOUNDATION SOP1
MK FATI~CT I T Mk Fa1 N ECTRICAL DESTON AND DETAILS 31 1075
\ / GRATING MK A1 ELECTRICAL DESIGN AND DETAILS —
MK GAH‘ 'rMK GA1 /
|
DETAIL A f ' T
€ 9/16"¢ HOLE
MK FA1\ ,
- I -
VK FAT : I MK FA1 5 MK FA1
\ i FINISH GRADE FINISH GRADE
TIt 1
777777777777777 - il E_‘_[ _
: f — 1
? FINISH GRADE G | H} }D‘R\ ] SECTION D-D
-y LIPS i GRAVEL SURFACING CIP K GRAVEL SURFACING (FOR GROUNDING CONNECTION)
s | T
FOUNDATION SOP1 - i - i
il I
ELEVATION B_B Ll Lb B 7-5-11 MADE DRAWING A MODEL SPACE/PAPER SPACE
A7-DDD DRAWING.
E\‘T 6" ‘:\‘T 6" A Z;lgyg(ﬁ REVISED TITLE BLOCK ONLY.
DIA DIA UNITED STATES DEPARTMENT OF ENERGY
FOUNDATION SOP2 FOUNDATION SOP1 WERTHRN AREA FOWER ADMINIS TRATION

SUBSTATION STANDARDS

SWITCH OPERATING PLATFORMS
STEEL DESIGN AND DETAILS

DIRECTOR, DIVISION OF
SUBSTATION DESIGN
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DETAIL A

FINISHED
GRADE

/

(31 2001)B<J (31 2001)

DOUBLE GATE-TYPE I
OUTSIDE ELEVATION

DETAIL A
: I
7 1
1 ]
=] ("_E
% ] % __ __ R ==%‘
= i 1im S
L%&—*Am 2001) § |
fégg% o == L éggé*
RS |
A I e
= N ~
NE . L
FINISHED |- 4
GRADE &
¥ (31 2001)
*
DOUBLE GATE-TYPE II
OUTSIDE ELEVATION
DETAIL A

ES

—DETAIL B
(31 2001)

R
SRREIRHKE
e s

JE—FE—F=

=
%g —*Am 2001)
I

R
FINISHED = ) H
GRADE7 o % :“_ _“/’ N
N U
[ (31 2000 B I—»C (31 2001

(TYP)

2 1/4"

&

~

DOUBLE GATE-TYPE III
OUTSIDE ELEVATION

BARBED WIRE CONTINUOUS AT

GATE FRAMES AND POSTS

REQUIRED SIZES

45° ACROSS GATE OPENING\
A -
X
L % iy §2 1/4"
=
FINISHED
GRADE .
7 |
t
SINGLE GATE-TYPE I
OUTSIDE ELEVATION
BARBED WIRE CONTINUOUS AT

ACROSS GATE OPENING\\\\

9/‘

=

k-

Tu

e

%

(TYP)
=

FINISHED
GRADE
4

SINGLE GATE-TYPE II

OUTSIDE ELEVATION

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' 3 172"
OVER 13'-0" OVER 26'-0" 6"
NOTES

DETAIL B (31 2001)

1 -g"

110"

e

J L MIN FOR CLEARANCE

A VIEW A-A
3

A

STRAND

=—f——cHD

///*IF SPACE EXCEEDS 6 INCHES
ADD ANOTHER BARBED-WIRE

—————1

oJ

L
— N

DOUBLE GATE BARBED-WIRE GUARD
DETAIL A

GATE FRAME

TRUSS ROD

ﬂfMIN FOR

. FABRIC SHALL HAVE BARBED-SELVAGE TOP AND BOTTOM,
EXCEPT THAT GATE FILLER FABRIC SHALL HAVE
KNUCKLED SELVAGE AT BOTTOM. GATE FABRIC SHALL
BE THE SAME AS THE FENCE FABRIC

2. ALL JOINTS BETWEEN TUBULAR GATE FRAME MEMBERS

SHALL BE WELDED.

. ALL GATES SHALL BE EQUIPPED WITH A POSITIVE TYPE
LATCHING DEVICE WITH PROVISIONS FOR PADLOCKING.
LOCKS SHALL BE ACCESSIBLE FROM BOTH SIDES OF GATE
AND FURNISHED WHEN SPECIFIED.

. GATES 10 FEET WIDE OR OVER SHALL BE PROVIDED WITH
A SLIDE-BAR TYPE LATCH OR A CENTER FULCRUM-PLUNGER
BAR TYPE LATCH AS SPECIFIED. GATES LESS THAN 10
[E%EHWIDE SHALL BE PROVIDED WITH A FORKED TYPE

. 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
SHALL BE AS DIRECTED, AND SHALL BE 3-0 DEEP IN
SOIL OR "KEYED-IN'" TO ROCK 1'-0", UNLESS
OTHERWISE SPECIFIED.

. GATE HINGES SHALL BE OF THE SOCKET TYPE,
STRUCTURALLY CAPABLE OF SUPPORTING THE GATE LEAF,
AND HAVE LARGE BEARING SURFACES FOR CLAMPING
OR BOLTING IN POSITION. THE HINGES SHALL ALLOW
THE GATE TO BE EASILY OPENED AND CLOSED BY ONE
BERggnélﬁgD TO SWING A FULL 180° WITHOUT TWISTING

REFERENCE DRAWINGS

CHAIN-LINK FENCE-GENERAL REQUIREMENTS_ _ ___ -31 2000
CHAIN-LINK FENCE-GATE LATCHES_ __ ________ 31 2001

A|7715703 REVISED TITLE BLOCK ONLY.

A7-DH

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
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BILL OF MATERIAL
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Mar 14, 2011- 11:33am

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

Plotted By:denton

IMAGES:

4'—1" 1'-0 172" 4'—1" 1'-0 1/2" 41" EQUIPMENT CABINET PLATFORM — TYPE I
1/2“ 2I_OII 2I_OII 1/2“ 1/ " 2!_0!! 2!_0!! 1/2“ _OII 2I_OII 1/2“ MARK No. BLACK W'I'
MK A2
N :, o 14 NO. DESCRIPTION LENGTH | pequiReD | ~ (1BS)
—_—
» MK B1 > VK A2 FR1 | FRAME -
f MK A1 MK A2 MK A3 [B1 [L 2x2x1/4 40" 2 25.5
K e ST
- X > (. "
- I MK AT s % L R Tl vy 3'-10 172 2 167.4
T T ks i 2'=0" WIDE
~ & ~| MK B2
¢ EQUIPMENT ez ¢ EQUIPMENT \—|—|— ¢ EQUIPMENT TOTAL WEIGHT ONE PLATFORM 192.9
CABINET 5 CABINET 5 |/ CABINET EQUIPMENT CABINET PLATFORM — TYPE I
'\ < < MARK NO BLACK WT
LENGTH T
. >MK c1 GROUNDING . GROUNDING . GROUNDING NO. DESCRIPTION REQUIRED (LBS)
7 CONNECTION 7 CONNECTION 7 \ CONNECTION FR2 | FRAME -
& & MK A2 & MK A3 A1 L 2x2x1/4 10 1/2" 4 13.3
MK A1 il B1 | L 2x2x1/4 4'—0" 2 25.5
3 / ’ A / ’ Lo Pl BB 173 — 3 56
= Mo 4 = = ° = L ST ST
<+ =+ =+ X > i "
N A N D e N E (sIM) ¢t |7 348 10 ¢ 3'-10 172 2 167.4
PLAN PLAN PLAN 2'-0" WIDE
EQUIPMENT CABINET PLATFORM — TYPE I EQUIPMENT CABINET PLATFORM — TYPE II EQUIPMENT CABINET PLATFORM — TYPE III TOTAL WEIGHT ONE PLATFORM 219.8
EQUIPMENT CABINET PLATFORM - TYPE II
4ioqn
MARK NO. BLACK WT
" " DESCRIPTION LENGTH
A2t . CONCRETE CURB—  _smie 172" NO. REQUIRED (LBS)
[MK B1 5'-1 1/2" 6'=1 3/4" FR3 | FRAME -
" [ " " X£X - " hd
(9N (\j N 10 11/16" TYP 1'-0 174" | I 10 11/16" TYP VR RSN yIErEyoT 7 =3
B1 [L 2x2x1/4 40" 2 25.5
- TYP TYP
Ell-:FEA\\{AéTI(::\I: ?R1A 74 o 174 B2 [L 2x2x1/4 1'=0 1/4" 2 6.5
ez MK B1 DETAIL A : ZZ7a 'FMK B1 | DETALL A F1|L 1 3/4x1 3/4x3/16 11 1/16" 4 9.2
4roqn J = Lt ——— ~=e ) PL1|PL 6xBx1/4 - 2 6.8
. | ) : — =) 5 MK B2 | A\ N PL2 [PL 6x20x1/4 - 2 17.0
2t e el 172" 12| vk B2 ‘ A\ ToN - (V] MK F1 iV SERRATED GRATING,
MK B1 DETAIL A 3| = N % MK F1 AN ‘ c2 |1 1/2x3/16_BARS, 31210 1/2" 2 167.4
MK A1 'S TN T \—— == 8 vk B2 ‘ 1 3/16" C TO C, :
z o ————————————7) | 5] MK A1\ MKMl?ZPLZ MKMIL(L'?Z ? Q | P[MK A3 MK A3\ | 2'-0" WIDE
e \\ MK PL1 MK PL1 MK Al ) ‘ } / \ M|y 3N } SERRATED GRATING,
- \ » A - x , . "
Y _L/ \J_ - ) A2 MK F2 WK PL1 | C3 |1 3/96"CT0C, 3'-10 172 1 42.5
ELEVATION B-B S WK ‘ fMK PL2 \ ! 2'20" WIDE
ELEVATION A-A FRAME ~ MK FR3 — TOTAL WEIGHT ONE PLATFORM 363.4
FRAME ~ MK FR2 MK AZ
EQUIPMENT CABINET PLATFORM — TYPE III
L ELEVATION C-C e TFRANE —
MK C1 ~
s «/ FRAME ~ MK FR4 A2 |L 2x2x1/4 20 1/2" 2 131
y GRATING PL 2x2 5/8x3/16 A3 |L 2x2x1/4 3'=0 1/2" 4 38.8
[ o) oo o - ol et 75
GROUNDING CABLE TO B2 |L 2x2x1/4 10 1/4" 4 13.1
B « » N EQUIPMENT CABINET XX -
MK B1 MK B Pl F1|L 1 3/4x1 3/4x3/16 =1 1/16" 4 9.2
MK A3 : -
MK A2 \ ‘ F2 |L 2x2x3/16 1'-6 3/8 2 7.5
Y MK A2 [ﬂ@ F3 [L 2x2x3/16 1-4 7/8" 2 6.9
MK PL1 MK PL1 MK PL1 MK A5 MK PL1 V P”t; gt gxgg11j4 - ; 1‘75'3
\\_; MK A4 ;f \\_2_ d;f 1/2"% MACHINE BOLT XX - :
TS BT
X » ' "
7% JYP DETAIL B ¢l |13 ¢cT0cC, 3'-10 172 2 167.4
T GROUNDING CONNECTION 2'-0" WIDE
SECTION D-D SECTION E-E SERRATED GRATING,
2 | ;;%g%:?oﬁéﬁs’ 3210 1/2" 2 85.0
L 1 3/74x1 3/4x3/16 L 2x2x3/16 L 2x2x3/16 12 13/16" WIDE
12 12 12 NOTES TOTAL WEIGHT ONE PLATFORM 452.6
% <, 12[7 12 % < 12 1. GALVANIZE MATERIAL AFTER FABRICATION. 03 T T 5o o
\/ A e \/ 2. STRUCTURAL STEEL: ASTM A36. A|A7,DH | :
( > ( 3. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND FREE FROM TWISTS AND WARPS.
w3 5/8 | 3 34 4. WELDS ARE TYPICAL FOR SIMILAR CONDITIONS. SUPERSEDES DWG. NO. 61 2950
e 31728 298 o g ST i 5. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS. RS A AV
Z i \ / ‘L / | 6. DO NOT CONNECT EQUIPMENT CABINET PLATFORM DIRECTLY TO GROUNDMAT. WESTERN AREA POWER ADMINISTRATION
BLOCK FLUSH BLOCK FLUSH BLOCK FLUSH 3/16 i 7. EQUIPMENT CABINET PLATFORM TYPE AND NUMBER REQUIRED TO BE DETERMINED BY CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ
1'=1 1/16" 1'-6 3/8" 1'—4 7/8" WESTERN AFTER RECEIPT OF ELECTRICAL EQUIPMENT DRAWINGS.
8. W DIMENSION WILL BE DETERMINED BY WESTERN. SUBSTATION STANDARDS
ANGLE~MK F1 ANGLE~MK F2 ANGLE~MK F3 DETAIL A 9. BILL OF MATERIAL TOTAL WEIGHT WILL BE COMPLETED BY WESTERN. EQUIPMENT CABINET PLATFORMS

STEEL DESIGN AND DETAILS

CIVIL ENGINEERING MANAGER

2-16-11 REVISED MARK F1, GROUNDING DETAIL AND
|B |A3—CTG |WEIGHTS IN TABLE. ‘al APRIL 28, 2003 | 31 | 2044
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/Q EQUIPMENT CABINET

40 —gn

€ EQUIPMENT CABINET\ 3'-0 174" 3'-0 174" /@ EQUIPMENT CABINET
GROUNDING NOTE 6 GROUNDING
c / CONNECTION / / CONNECTION
= i O 0 i

21-Q"

MK GA1 I==

/ |
MK AT \MK » MK A1/

2'—Q"
=
=
=

m—

|

c GROUNDING CONNECTION
r ‘ rf/
=c|; H=F MK A1/
~
. kMK GA1
?
) \_T
N MK A1
o |V 1l
] =
A
C MK GA1
A*—— 3'-0 1/2" 3'-0 1/2" ——’A
- 6'—1" .
PLAN
SINGLE SWITCH OPERATING PLATFORM — TYPE IV
MK GA1
MK A1
N . //
CONCRETE CURB
ELEVATION A-A
FRAME ~ MK FA1
6'-0 1/2"
1/2" 172"
g MK GA1 MK AT | —DETAIL B
WK A2 MK A1 ) \/

ELEVATION A-A
FRAME ~ MK FA2

GROUNDING CABLE TO
EQUIPMENT CABINET

f TERMINAL

172" MACHINE BOLT \
GRATING

DETAIL A
GROUNDING CONNECTION

DETAIL B

- s T/
of \ g
T [MK PL1 MK PL1\ f

MK A1
/ FINISH

BILL OF MATERIAL

c MK GA1
B*—— 6'-0 1/2" 6'-0 1/2" —!B
- 12I_1II -
PLAN
DOUBLE SWITCH OPERATING PLATFORM — TYPE V
MK Al
iiyk Al MK GA1 MK GA1
Y NN 7/
CONCRETE CURB CONCRETE CURB

ELEVATION B-B
FRAME ~ MK FA3

6'-0 1/2" 6'-0 1/2"
1/2"
R |
1/2" 1/2"
~ MK GA1 MK AT— || MK AT MK GA1

WK A2 MK A1 Al

_ \ 9 q

5

T MK PL1 MK A2 MK A2 MK PL1

- f MK PLZQ [/MK PL2 \‘ \

ELEVATION B-B
FRAME ~ MK FA4

172"
a2

\/DETAIL B
J‘;’/ MK A2

MAR LENGTH NO. BLACK
NO. | DESCRIPTION (FT-IN) | REQUIRED |WT (LBS)
SINGLE SWITCH OPERATING PLATFORM—TYPE IV

FAT FRANE -
[AT]L 1 3/4x1 3/4x1/4 | 4 0" 2 2.2
GA1 |SERRATED GRATING,
1 1/2x3/16 BARS, o
13/18" ¢ T0 C, 6'-0 2 259.2
2'Z0" WIDE
TOTAL WEIGHT ONE_PLATFORM 281.4
MARK LENGTH NO. BLACK
No. | DESCRIPTION (FT-IN) | REQUIRED |WT (LBS)
SINGLE SWITCH OPERATING PLATFORM—TYPE IV
FA2 FRANE 3
AT[L 1 3/4x1 3/4x1/4 | 4 " 2 22.2
A2|L 1 3/4x1 3/4x1/4 | _1'=0" 4 12.8
PLIPL Bx8x1/4 Z 4 27.2
GA1 |SERRATED GRATING,
1 1/2x3/16 BARS, .
13/16" ¢ TO C, 6'-0 2 259.2
220" WIDE
TOTAL WEIGHT ONE PLATFORM 321.4
DOUBLE SWITCH OPERATING PLATFORM—TYPE V
FA3 FRANE -
[AT]L 1 3/4x1 3/4x1/4 | 4 0" 4 444
o g e
X » il "
13/16" C TO C, 6'-0 4 S18.4
220" WIDE
TOTAL WEIGHT ONE PLATFORM 562.8
DOUBLE SWITCH OPERATING PLATFORM—TYPE V
FA% FRANE 3
AT[L 1 3/4x1 3/4x1/4 | 4 0" 4 444
A2 |L 1 3/4x1 3/4x1/4 | _1'—0" 8 2%.6
PLI|PL Bx8x1/4 Z 4 27.2
PL2|PL 4xBx1/4 Z 2 13.6
e o
X 6 S, 1 "
13/16" C T0 C, 6'-0 4 518.4
220" WIDE
TOTAL WEIGHT ONE PLATFORM 629.2
NOTES
1. GALVANIZE MATERIAL AFTER FABRICATION.
2. FABRICATED MATERIAL SHALL BE STRAIGHT, TRUE, AND
FREE FROM TWISTS AND WARPS.
3. WELD ARE TYPICAL FOR SIMILAR CONDITIONS.
4. ATTACH GRATING TO FRAMES WITH STANDARD CLIPS.
5. NOT NOT CONNECT OPERATING PLATFORM DIRECTLY T0

GROUND MAT.

A 7-15-03 REVISED TITLE BLOCK ONLY.
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NOTES

1. INSTALL GROUNDING LOOPS FOR EACH PHASE ON THE
BOTTOM OF THE BEAM.

2. FOR EXISTING STRUCTURES, REMOVE GALVANIZING AND
PAINT ON THE BEAM AND GROUNDING LOOP BEFORE
WELDING. REPAIR THE GALVANIZING AND DAMAGED
AREAS WITH A 3 MIL MINIMUM THICKNESS IN
ACCORDANCE WITH ASTM A780.

Sep 23, 2010- 10:49am
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o
\
\ |
BOTTOM OF BEAM
5/16
v 5/16
5
-
(&)
) \\_
1"¢ ASTM A36 GALVANIZED
BENT BAR (GROUNDING LOOP)
ELEVATION

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ

SUBSTATION STANDARDS
GROUNDING LOOP

CIVIL ENGINEERING MANAGER
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OPTION B: W SHAPE & CHANNEL COMBINATIONS

ACCESS FLOOR TOTAL BASE ESTIMATED WEIGHT
3'-0" OR 4'-0 HEIGHT  |W SHAPE| CHANNEL | HEIGHT (IN) (LBS)
(IN) MIN MAX |4-FT BASE|3-FT BASE
€ 9/16x1 1/4 SLOTS IN
o o L 5x5x5/16 AND CHANNEL 12 W 4x13| MC 7x19.1] 12.0 12.6 175 140
f—— — ‘g
N e . WINT] ™| L. WASHERS, BEVELED WASHERS, 15 W5x19| C 9x20| 15.0 | 15.6 180 145
T L SWITCHBOARD T T Rores s TERS FE 16 W 6x20] C 9x20| 16.0 | 16.6 | 185 150
M4 S R 17 W 6x20| C 10x20| 17.0 | 17.6 185 150
CONTROL BOARD. FRAVE 18 W 8x24| C 9x20| 17.7 | 18.3 190 155
LONGITUDINAL 19 W 8x24 C 10x20 18.7 19.3 190 155
DIRECTION NUT AND LOCK
TRANSVERSE WAGHER. T8 20 W 10x22| Cox20| 19.7 | 20.3 195 160
DIRECTION
CONTROL BOARD DRILL HOLE AND PASS HC =i 21 W 10x22| C 10x20[ 20.7 | 21.3 195 160
BASE FRAME 1/2"'% THREADED ROD |' 22 W 12x26 C 9x20| 21.7 22.3 200 165
NUT, LOCK WASHER {over PANEL. TYP 23 W 12x26| C 10x20| 22.7 | 23.3 200 165
& 16 GA STRAP BELOW - -
FLOOR TILE, TYP 24 W 14x30( C ox20| 23.7 | 24.3 205 170

PLAN AT TOP

GENERAL NOTES

2 EQUAL SPACES (AS SHOWN) 1. FOR_SWITCHBOARD LOCATIONS, SEE BUILDING ARRANGEMENT,
CONDUIT & GROUNDING DRAWING.

- ¢ o/16x2 /8 SLOTS IN 2. REFER TO SPECIFICATIONS FOR IEEE 693 SEISMIC

™ b 916x2 /8 SLOTS N QUALIFICATION LEVEL (SQL) AND/OR IBC SEISMIC DESIGN
\

|

B CATEGORY (SDC).
. EOS/ 1 g e N L 2x 2 18 s 3. REGARDING CABLE CUTOUTS FOR INSTALLATION OF CONTROL
1 ) 5 s
—> - AND LOCK WASHERS (SEE NOTE 5) EQUIPMENT: DO NOT CUT STRUCTURAL STRINGERS SPANNING
STIFFENED PERIWETER SECTIONS OF FLOOR PANELS: AND DO
ADJACENT TO EACH THREADED ROD, s e NOT CUT WITHIN 2" OF FLOOR PANEL EDGES IN ANY

' DIRECTION.
NOTE 3, TYP. X T E[\ T
i ¢

AN X OPTION A NOTES
ACCESSIBLE FLOOR SYSTEM

“~_ T: MTACK WELD 1. STRINGERS BETWEEN TOPS OF FLOOR PEDESTALS NOT SHOWN
CONCRETE FLOOR PEDESTAL W/ADHESIVE OR MECHANICAL N (SEE NOTE 5) FOR CLARITY

SLAB BELOW, TYP ANCHORS @ BASE INTO CONCRETE ﬁ 2. UNISTRUT SYéTEM (OR EQUAL):

SPRING NUT_INSIDE FLOOR SLAB, TYP ¢ 1o P1000, 12 GAUGE, 1 5/8" GALVANIZED STEEL CHANNEL;

CHANNEL-NOTE 2, TYP For a8 HOLES Ly P1010 CHANNEL NUT WITH SPRING THREADED FOR 1/2''# ROD.
\ 3. EPOXY ANCHORS:

| HILTI HIT-RE 500-SD_EPOXY ANCHORING SYSTEM OR EQUAL;

o QUALIFIED FOR SEISMIC DESIGN CATEGORIES A-F.

1/2"# EPOXY ANCHORS IMMEDIATELY

e
ii
-
Il
H
Il
Il
Il
Il
Il
1
II

1/4"

L

1

CONCRETE
K SUBFLOOR

ISOMETRIC VIEW

OPTION B NOTES

1. VERIFY ACCESS FLOOR HEIGHT WITH COR.
ey e 2. INSTALL SWITCHBOARD BASES UNDER FRONT AND REAR BASE
y o " FRAMES OF EACH NEW AND RELOCATED SWITCHBOARD.
CONTROL BOARD - 3. CONTRACTOR IS REQUIRED TO FIELD DRILL 9/16x1/4-INCH
CONTROL BOARD FRANE . TvP FRANE, TYP 5 /2 SLOTS THROUGH L 5x5x5/16 AND CHANNEL TO MATCH
: N . MOUNTING HOLES IN TOP FLANGES OF FRONT AND REAR BASE
CONTROL BOARD BASE FRAME, TYP " -
WASHER, WP\ Elsze e ul 4. CONTRACTOR IS REQUIRED TO SUPPLY HARDWARE INCLUDING
DETATL A THREADED ROD, TYP L NUTS, BOLTS, & WASHERS IN ORDER TO MOUNT FRONT AND
IS NOTE 1, TYP NOTE 1, TYP ELEVATION REAR BASE FRAMES OF SWITCHBOARDS ONTO SWITCHBOARD
C ™/ A\ BASES WITH A MINIMUM OF TWO 1/2-INCH DIAMETER BOLTS.
- : - : . - - - . NOTES 3 & 4 REAM MOUNTING HOLES IN BASE FRAMES OF SWITCHBOARD TO
" .. SURLIAEI S L e
SYSTEM PEDESTAL W/ - 2 172 - 's 2x2x3/16.
ADHESIVE OR 216 ek e Ry 4** ) 1o TACK WELD AFTER LEVELING.
6.
l

MECHANICAL STRUCTURAL STEEL: ASTM A36 OR EQUAL.
ANCHORS, TYP 3/4" 7. BOLTS:  ASTM A325 OR EQUAL.

TOP OF CONCRETE 8. NUTS: ASTM A536, GRADE D OR EQUAL.
4 FLOOR, TYP I 1 SWITCHBOARD ‘
1
|

EXTERIOR
U ! \ m \"‘"
/ STEEL CHANNEL- TOP OF
NOTE 2, TYP
DETAIL B EPOXY ANCHORS, TYP ACCESS FLOOR*\

4 1/2" EMBED

TYP

SWITCHEOARD BASE 9. WASHERS: ASTM F436 OR EQUAL.
FRANE (SEE NOTE 4) 10. WELDING SHALL BE PERFORMED IN ACCORDANCE WITH THE
LATEST EDITION OF ANSI/AWS D1.1, "STRUCTURAL WELDING

|

)N

L 5x5x5/16 CODE".
3/ | 11. ADHESIVE ANCHOR SYSTEM SHALL BE EQUAL TO THE HILTI
HVA ADHESIVE ANCHOR SYSTEM, WITH STANDARD HAS ANCHOR
RODS AND HFA INSERTS AS MANUFACTURED BY HILTI CORP.
L 2x2x3/16 12. ADJUST LEVELING NUTS TO LEVEL BASES AND TO PROVIDE
| — /4" STIFFENER PLATE CLEARANCE BETWEEN ACCESS FLOOR AND DOORS IN END
3/16 PANELS OF SWITCHBOARDS.
3/16 13. PRIOR TO FABRICATION, SUBMIT FOR APPROVAL, SHOP
/1/4” STIFFENER PLATE DETAIL DRAWINGS SHOWING ALL COMPONENTS, CONNECTIONS,
s~ — SEE TABLE WELD DETAILS, AND MATERIAL SPECIFICATIONS.
3/4" 34 14. ORIGINAL DESIGN PREPARED BY B. HAGLER, JUNE 1993.

SECTION FRONT ELEVATION

1/2"% THREADED ROD SPRING NUT-NOTE 2

ACCESS FLOOR HEIGHT
(SEE NOTE 1)

CONTROL BOARD BASE FRAME
[nmi /

FLOOR PANEL
| | /)

}/\N\._/-\_/-\%
\- 16 GA GALV STEEL STRAP,

SAME WIDTH AS BASE FRAWE,
CONTINUOUS BETWEEN
\ANCHOR RODS
B 1/2"¢ THREADED ROD W/NUT ANCHOR (SEE NOTE 11)
BOARD BASE AND UNDERSTDE - CONCRETE SLAB SUBSTATION STANDARDS
OF FLOOR PANEL SECTION
DETAIL A DETAIL B

(FOR PANELS W/0 FLAT BOTTOM PAN) SEISMIC SWITCHBOARD BASE
OPTION A: THREADED ROD & CHANNEL SYSTEM OPTION B: RIGID STEEL BASE FRAME SYSTEM

APPLICABLE FOR IBC SEISMIC DESIGN CATEGORY (SDC) "C'" OR APPLICABLE FOR IBC SEISMIC DESIGN CATEGORIES (sbcC) "C","D","E'" OR "F'; DESIGNED B. HAGLER/J. SCHREIBER APPROVED D- HANSON. __ __ __ __ _ _ _ __

TEEE 693 SEISMIC QUALIFICATION LEVEL (SQL) 'MODERATE' OR IEEE 693 SEISMIC QUALIFICATION LEVELS (SQL) "MODERATE" OR "HIGH" CIVIL ENGINEERTNG WANAGER

F«] FeBRUARY 17, 2009 | 31 [ 2049

STEEL CHANNEL-NOTE 2
CONCRETE
< SUBFLOOR

MIN

A 11-16-10 ADDED OPTION A, EXPANDED NOTES, CLARIFIED

EPOXY ANCHOR i i I A7-JAS SEISMIC REQUIREMENTS.

LEVELING NUTS UNITED STATES DEPARTMENT OF ENERGY
€ 3/8'9x5 1/8 ADHESIVE | I (SEE NOTE 12) WESTERN AREA POWER ADMINISTRATIOI(\)I

ANCHORS W/2 NUTS AND CORPORATE SERVICES OFFICE — LAKEWOOD, COLORAD!
2 WASHERS PER
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I

M

S

CONTROL CABLE

WIRES

TO SWBD =

WALKWAY

GROMMET

OUTGOING
CONTROL
CABLE

WIRES %

SIDE SHEET

GROMMET —

SWITCHBOARD WIRE

DUPLEX SWITCHBOARD

SECTION SIDE SHEET

; / TO FRONT OF

TERM BLK

CAPACITOR

TOP VIEW

CAPACITORS
(NOT ALL SHOWN)

INSULATED SLEEVE

! DUPLEX PANEL

SUPPORT BLOCK

SUPPORT BLOCK, EQUAL
/ TO0 WEIDMULLER TYPE SH
=

@
z
‘t_“J

z

o

o

Oy

Qr

Qr
OIS
< O+
< O
<0 Qr
<0 Q"
0 Q1!

TERM BLOCK

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

INENCINIOEEISSISEES SIS

GROUND WIRE TO SWITCHBOARD STEEL.

d

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.

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. EACH 12—POINT ASSEMBLY IS DESIGNED WITH THE

FOLLOWING CRITERIA:
A, MAINTAIN SELF—-RESONATE FREQUENCY HIGHER THAN 1.5
MHz BY KEEPING THE EQUIVALENT SERIES INDUCTANCE
AS LOW AS POSSIBLE.
B. KEEPING THE RESISTANCE OF ALL ELECTRICAL CONNECTIONS
TO 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.

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

9—-16—87|REDRAWN & REVISED
B AZ—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 GERALD D. BIRNEY

DIRECTOR, DIVISION OF
SUBSTATION DESIGN

CAE 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—-182CS¥ BCCS* 84-KV1ACSX 87TB1CS% 182BCS* 87B1CS% 1. PISTOL GRIP HANDLES ARE USED FOR FUNCTIONS WHICH,
© ® ® © ® © ® WHEN INITATED, CANNOT BE REVERSED OR STOPED UNTIL
BREAKER CONTROL CONTROL TRANSFER COMMUNICATIONS TEST TAP CHANGER 2 ggmzlﬁ%ngNURLED HANDLES ARE USED FOR METERING
< Wf iigégiEEN LOCAL o o OFF & 2 oFF NORMAE) 2 .  APPLICATIONS.
S O ~L & 4 V@\ ‘/6‘@ 4 %4 N 3. OVAL HANDLES ARE USED FOR ALL OTHER FUNCTIONS.
° ° ° ° o o ) ° 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
POSITIONS POSITIONS POSITIONS PiSITIO&S POSITIONS POSITIONS POSITIONS HANDLE WILL BE ISSUED FOR OPERATION.
CONTACTS E |2 g CONTACTS g % CONTACTS % bz CONTACTS el I ) CONTACTS g z CONTACTS x| o CONTACTS o ls
F[=1FB Q1@ ZIS i S S
To] o 1C X ToqdfoiC | X T Fo1C [ X T Fo1C [ X ToFo1C | X ToFo1C | X T Fo1C [ X
2o o 2C X 204 Fo02C X 20 o2¢ [X 20 }o2C X 20 o2C X 204 02¢C X 20 o2c [X
3o o 3C X o Fo3C | X 3o Fo3C [ X 3o Fo3C [ X 3o o3C [ X 3o o3C | X 3o Fo3C [X
40 o 4C X 40— o04C X 40— |—o4C X 40<|—o04C X 40— |—o4C X 40— |—04C X 40 |04C [ X
50 o 5C| X 50— |—05C X 50— o 5C X BLACK, OVAL HANDLE 50— o5C X 50— o5C X 50 Fo5C | X
6o o 6C[X 60— -06C X 60— -06C X SPRING RETURN TO CENTER 60— -06C X 60— -06C X 60— o6C [X
70 o 7C[x 7oqo7C [ X 7o |o7C X GREEN LAMP GOES OFF AT 7o Fo7C | X 7o Fo7C | X 7o o7C | X
Bod ko BC| [X|X 8o Fo8C X 80— o8¢ X FULLY RAISED POSITION 8o o8¢ X 8o o8¢ X 8o Fo8C [X
Sod = acl TxTx BLACK - OVAL MANDLE 9o o090 X RED LAMP GOES OFF AT SodFo9c | X SoqFo9c | X S0 =o9c X
100 Fo10C X [ X ALL POSITIONS MAINTAINED 100 -e10C X FULLY LOWERED POSITION 100 o10C X 100 o10C X 100 o10C X
110 Fo11C X 110 Fo11C[ X Tl Fo11C[ X 110 Fo11C X
BLACK, PISTOL GRIP HANDLE 1204ta126 [T TX t20-j 0120 [~ % t20-j o120 [~ % B
GREEN LAMP INDICATES BLACK, OVAL HANDLE 130 o13C| X 130 o13C| X 130 o13C]  1X
OPEN BREAKER ALL POSITIONS MAINTAINED 140 o014 X 140 o014 X 140 -o14C X
RED LAMP INDICATES YELLOW LAMP INDICATES 150 Fo15C | X 150 Fo15C|_X 150 Fo15C X
CLOSED BREAKER TRIP SIGNAL 160 016C X 160 F-016C X 160 Fo16C X
RED LAMP INDICATES 170 F017C| X 170 o017C| X 170 Fo17C X
COMMUNACTION SYSTEM OK 180 —018C X 180 —0180 X 180 —0180 X
190 Fo19C[ X 190 Fo19C[ X 190 Fo19C [ X | X
200 -020¢C X 200 -020¢C X 2004 Fo20¢[ X [ X
BLACK, OVAL HANDLE BLACK, OVAL HANDLE 2104 021C| X [ X NOTES
ALL POSITIONS MAINTAINED ALL POSITIONS MAINTAINED 220 022C{ X | X 1. THE TERMS "CUTOUT SWITCH" SHALL NOT BE USED
et T 2. THE USE OF MIMIATURE SWITCHES SUCH AS
250 =0 25C Y TX ELECTROSWITCH MIN SERIES IS ACCEPTABLE.
260 |-026C X 3. A "LOCKOUT'" OR HAND RESET AUXILIARY IS NOT
270 F027C Y TX CONSIDERED A SWITCH AND IS DESCRIBED ON DRAWING
31-5103.
280 |-028¢C X | X
MOD CONTROL RECLOSER CONTROL VOLTMETER SELECT REGULATOR CONTROL SYNC RECLOSER CONTROL Zseirorss X 4. SHITCH DEVELOPUENTS SHOULD BE SHOVEN O SCHEVATIC
181CS¥ 79-182CS% VUIACS¥ 90—KVIACS¥ 25-182CS% 79-182CS% S O A DIAGRAUS, WHERE POSTBLE, ’
© ® ® 3204 1o 326 TT X 5. CONTACTS ARRANGEMENT SHOWING HERE ARE TYPICAL
GE TYPE SBM SWITCHES.
MOD CONTROL RECLOSER VOLTMETER REGULATOR SYNC RECLOSER BLACK, OVAL HANDLE * TYPICAL DESIGNATION
o | CCDZCREEN OFF B VANUAL  OFF ALL POSITIONS MAINTAINED
o 20 TARGET o 2 Q ), Na RN » %
ISMETAZZVIRON 4 ¥ >y (2] \\® (7 © ~
o o w o o o o
o
POSITIONS POSITIONS POSITIONS POSITIONS pOSITIONS POSITIONS ® AC OR DC POTENTIAL INIB’?(?AI:ISON
R [ PR CNTACTS L B 1 CONTACTS E1E121 S covtacTs | 2 | £ N E 14 = R T = ® INDICATES EQUIPMENT IN-SERVICE OR ENERGIZED OR
e 2 = T = T - TAP_CHANGER FULLY LOWERED
lodfolt X lodibo 1¢] 1X] X tedloic | x © INDICATES EQUIPMENT OUT-OF-SERVICE OR DE-ENERGIZED
oo X 20Fo2C X 2o ko 2cl IX 20-o2¢ X 2o-bo2¢ 1X 2o o2¢ 1% OR TAP CHANGER FULLY RAISED
e bose X Sedbo3c X Sodfo 3 X Sedbosc [ X oHe3C X soHosc X ® INDICATES COMMUNICATION TRIP SIGNAL
40— o4C X 40 Fo4C [ X 4040 4C X [ x 40 o4C X 40— o4C [ X 40— po4C [ X
= X Py < INDICATES RECLOSER OR COMMUNICATION IN-SERVICE
S ¢ BLACK, OVAL HANDLE BLACK, KNURLED HANDLE BLACK, OVAL HANDLE > ¢ BLACK, OVAL HANDLE
GoobC | X ALL POSITIONS MAINTAINED ALL POSITIONS MAINTAINED ALL POSITIONS MAINTAINED o o6C | X SPRING RETURN TO CENTER
7odFo7C | X 7o o7C X
30— l08C X [ X 80— o8C | X
9o Fo9C X | X BLACK, OVAL HANDLE
100 F010C X [ X N . . REMOVABLE ONLY IN "OFF"
POSITION
BLACK, PISTOL GRIP HANDLE
SPRING RETURN 70 CENTER ALL POSITIONS MAINTAINED
GREEN LAMP INDICATES MOD
FULLY OPEN
RED LAMP INDICATES MOD Al o o apl BC
FULLY CLOSED C-A C-A
7-15-03 REVISED TITLE BLOCK ONLY.
RED AND GREEN LAMPS ARE ON T T m T -|— SWITCH DRAWING WHERE D A7-RC
AT INTERMEDIATE POSITIONS \J
DEVELOPMENT FORMAT DEVELOPMENT APPEARS C 452455 [REDRANN ON CAE
77777 NOTE 4 (TYyP) NOTE 4 (TYP) B 10-10-83 [REVISED AND REDRAWN TO UPDATE STANDARD AND
1 DRAWING DEVELOPMENT A2-DEV | INCLUDE WAREHOUSE STOCK DEVELOPMENTS
‘ 79[;H1A§%CS ‘ BREAKER OR MOD 18205
} } DC SCHEMATIC 181CS SUPERSEDES DWG NO. E40-D-5324
| POSITIONS | 25-182CS UNITED STATES DEPARTMENT OF ENERCY
| CONTACTS 1 e | on [orawnes | 1 79-182CS WESTERN AREA POWER ADMINISTRATION
| | CONTROL TRANSFER 4318205 CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO
1 T <~ 15707 DC SCHEMATIC
B iy o SUBSTATION STANDARDS
\ 3 3T X \ -
\ 4ﬁ HM X [ VOLTAGE TRANSFORMER |, CONTROL SWITCH ES
] - | AC_SCHENATIC ESCUTCHEONS, LAMPS
,,,,,,,,,,,,,,,, TRANSFORMER DC 84—KVIACS
CONTROL SCHEMATIC  [S0-KViACS AND DEVELOPMENTS
87B1CS
DIFFERENTIAL
DC SCHEMATIC 87TB1CS DESIGNED KIM DAM __ APPROVED W.A. JACOBY __ _ __ __ _ _
182BCS SUBSTATION CONTROL DESIGN
MANAGER
a] OCTOBER 10, 1083 | 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
RorwaP Burout &utou® WITH AN ESCUTCHEON PLATE WITH POSITIONS AS SHOWN.

3. THE SUDDEN PRESSURE RELAY SHALL BE QUALITROL 909
SEA\EI%“(IBVALENT AND SHALL OPERATE AS SHOWN ON THIS

m

>
ey
m
w
m
=

SUDDEN PRESSURE RELAY

"63TFCS"
ESCUTCHEON CONTROL SWITCH
ENGRAVING DEVELOPMENT
POSITION
NORMAL CONTACT N oRWAL 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. GEARHART APPROVED W-A. JACOBY

CHIEF, SUBSTATION CONTROL
BRANCH

C

a]  JUNE B, 1979 | 31 [ 4004
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CONTROL CABLES

®___1JV2A—CHA1F____ 5/C-10 — __ (B121)
@___1EV2A—CHA1F____ 5/C-10 _ __ (6112)
— — — 1CHATF-UV2A _ _ __ 12/C-10___ (6114)
%‘,—J H_/

CABLE CABLE DRAWING

DESIGNATION SIZE NUMBER

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

DUPLEX SWITCHBOARD — CHA
PANEL 1F (REAR VIEW)

M AK
VM AM_GA
[ ° ) o |
i 2 1 2 |
o2 9
o 11 o °
13 7 8
1-(1ALVA)TA7 1-(1ALQA) TAT
2-(1ALVOITA10 2-(1ALQ0) TA4
11-(MTRP)AK7 7-(MTRP)AA11; 1R,DC3
12-(UTRN) AKS E-UHTRIDAATZ; 1R1DC4 |
oL | NOTE
52-262CS 1. COPPER BRAID SHIELD AND ALL SPARE CONDUCTORS OF
a2 “ 6L CABLE SHALL BE GROUNDED AT BOTH ENDS.
[ ] [ ]
(2 S ‘
1L 3L 5L |
o o
1 ic 2 2
oHto od}o
33 4 4
oo od}o
5 5 6 6 |
oHFo oo |
7 71 & 8
oq}o oo
9 oc 10Cc 10
- 7c-
ic- 8
2 8C-
2c- 9-
3= 9c-
3c- 10— |
4- 10C- |

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

(]
@©
@
—

6~ 40-(262T1)T04

[ sL—

7= BL-(262G)TQ6

TA TQ
1T1ALQA |-k TT2020 —s— |
2| 1aL08 2 [ 2620 —W— |
3] 1ALac 3] 262¢ —R—
4] 1ALQ0 [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 |1ALVC 9 | raLBP o8 — |
10[1ALVO [FAA2; GBB2 To[rABP 08—
11| SPARE [=TAs; GBB3 111 SPARE | aus
N

12 68810 12| SPARE —BW—M@

D 3-8-11 MINOR REVISIONS. REMOVED SURGE SUPPRESSOR
b3 ; A7-JIMB INDICATOR AND UPDATED WIRE COLOR CODE.
= =
S S C 7-15-03 REVISED TITLE BLOCK ONLY.
; ;( - 2 @ & } A7-RC
= = < 3 = o
< < = < =4

9-13-99 REDRAWN AND REVISED.
l2 ls Lo ls o |7 s Lo Lo B [A52a

Mar 08, 2011- 2:22pm
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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

O NAY 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
4.16 KILOVOLT LIGHT GREEN 4533
5.9 KILOVOLT BRIGHT GREEN 4187

-5 KILOVOT BLUE_GREEN 4325

95 KILOVOLT BLUE_GREEN 4325

2.47 KILOVOLT DARK GREEEN 4062

3.8 KILOVOLT DARK_GREEN 4062
25.2 KILOVOLT YELLOWISH GREEN 24552 X
34.5 KILOVOLT YELLOWISH GREEN 24552 X
41.8 KILOVOLT YELLOW 3655
46 KILOVOLT YELLOW 3655
57 KILOVOLT LIGHT ORANGE 22356
59 KILOVOLT LIGHT ORANGE 22356

15 KILOVOLT BRIGHT ORANGE 12246

38 KILOVOLT PINK 21668

51 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

Coc] FEBUARY 8, 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-74H60DULP 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
48" (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
% . e e o (TB16 THRU TB20)
S UG R I GE EB25A06WC OR EQUAL
- 7 | TERMINAL BLOCK 15
(TB1 THRU TB15)
38" WL — Ts7l ST = GE EB27A06SC OR EQUAL
1 1 on 1 h\ >l TB1 TB10 8 |[TEST SWITCH (TS1 THRU [ 15
- ) + L 7] L8l 8 L] TS15) STATES MULTIAMP
S = - Q %é\w 82 TS2 TS11 811 TYPE "SMH' C3-404S
- - | 7] 8 8 | 7] OR_EQUAL
- ahy 1§ ] s3] = ] 9 |[GROUNDING STRIP (GBB) | 3
A RN TB3 TB12 TINNED COPPER 1"X1/4"
— — ¥ i L] L8l 8 L] WITH 12 DRILLED AND
. & & TAPPED HOLES FILLED
N TB1 TB4 . >l 5 TB16 6 TB19 WITH 10-32 SCREWS
o~ — —
© l ; ; ah # To4 =] 10 [ GROUNDING STRIP (GBB) 1
L5 L 5| > | S TB4 TB13 TINNED COPPER 1"X1/4"
5 — — ¥ L7 L8l 8 L7 WITH 16 DRILLED AND
. R : TS5 frs1
: g i N 85 814 TAPPED HOLES FILLED
N TB2 TB5 L 7] 8 8 | 7] WITH 10-32 SCREWS
e Nl SR 1 TS5 ST ] 11 [ MISC HARDWARE SUCH AS | AS
L5 L5 R TB6 TB15 SCREWS, BOLTS, NUTS, [ REQD
— — N L] L8 8 L] TYRAPS, WIRE, ETC.
.t SRR
ol % > S TB17 TB20
o = TB3 TB6 - K L6l
© )P TS7
B B N Si t TB7
<+ L 7] 8
oty e |
= L7 L8l
: alg & TS9 NOTES
N NI TBY
= Ty 7 8 1. PROVIDE GASKETED CONDUIT HUBS AT THE BOTTOM OF
- . — — ENCLOSURE AS REQUIRED FOR CONTROL CABLE ENTRY.
ol b a1 2. THE CONTRACTOR SHALL TERMINATE CONTROL CABLES AT
| & - TERMINAL BLOCKS AND PERFORM WIRING BETWEEN
- ¥ — TERMINAL BLOCKS AND TEST SWITCHES PER DRAWING(S)
o GBB 5 TO BE FURNISHED BY GOVERNMENT AT A LATER DATE.
S S S —————— > { 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.
i 3. PROVIDE 3/4"x1/2" NAMEPLATES FOR EACH DEVICE.
3 32 3 3 42 3 NAMEPLATE MATERIAL IS LAMINATED PHENOL RESIN

SHEET 1/16'" THICK — BLACK SURFACE AND WHITE
CENTER ENGRAVE DESIGNATIONS TB1, TB2, ETC.

11/2"

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

NITED STATES DEPARTMENT OF ENERGY

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

CONTROL STANDARDS

TYPICAL ARRANGEMENT DETAILS
CT JUNCTION BOXES AND
INTERFACE CABINETS

DESIGNED J-B. JENNISON APPROVED H- ELGHANDOUR

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

oo

*
(o) 55 g
%) g v @-' - 86 |m
-0 —o0——0—
6

Nov 05, 2010- 2:19pm

NNSBBC 2O TE02:i Gpe\Z10DLeCBYis t errmbr o1 \Shashtrad SBNRPa ehsd rent  pry SN EdaFdE)Se crtieyd LRTQ Y rRIgVER SBYAC - twa r i estEBdwedslyk et 1 44164/ DGES:3: 18 PM

Plotted By: lampman

IMAGES:

86
TO TRIP CIRCUITS < &N—o—n—o—Fz

.iifxz___oji¢_+m
POT TEST

SWITCH
DESIRED LOCATION OF LAMPS AND NAMEPLATES

* CURRENT SHORTING

TEST SWITCH

PR CONTACT 86 CIRCUIT
CLOSED READY TO GOVERNOR
SOLENOID CIRCUIT

| (POWER PLANT ONLY)

86
I P4

RESET ONLY IF
BOTH LAMPS OFF

STANDARD 86
AUX RELAY NP

IDENTIFYING TRIP CIRCUITS

/NAMEPLATE WITH ABBREVIATIONS

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

AUXILIARY RELAY

C |50 |REVISED TITLE BLOCK ONLY.
g7-re-o4 |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, COLORADO

SUBSTATION STANDARDS

HAND RESET AUXILIARY RELAY
TEST AND MONITOR CIRCUITS

CHIEF, SUBSTATION
CONTROL BRANCH

] AucusT 20, 1979 ] 31 [ 5103
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