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SI11-A

\

SI11-B

SIA11-A SI12-A

SIA11-B SI12-B

SINGLE STRING, PORCELAIN OR GLASS

SUSPENSION INSULATOR ASSEMBLIES

ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2)

SIA12-A

LL Lo

SIA12-B

L+6" MIN

MATERIALS LIST

LITEM DESCRIPTION

=
o

-

OVAL EYE BALL

ANCHOR SHACKLE, BNK

SOCKET EYE

SOCKET CLEVIS, BNK

CLEVIS EYE, BNK

YOKE PLATE

SUSPENSION CLAMP, BNK

[Co3 (o3 N1 K20 K6, B [OT] | ]

VERTICAL BUNDLE YOKE, 18" SPACING

INSULATOR STRING, PORCELAIN OR GLASS UNITS

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
INSULATOR ASSEMBLIES SIA11 AND SIA12 MAY HAVE 50%
OF ASSEMBLY ULTIMATE STRENGTH.

PORCELAIN OR GLASS UNITS
UNIT QUANTITY PER ASSEMBLY
VOLTAGE SI11 AND SI12 SIA11 AND SIA12
(kv) WOOD STEEL WOoD STEEL
STRUCTURES| STRUCTURES | STRUCTURES | STRUCTURES
69 4 6 6 6
115 7 9 9 9
138 8 10 10 10
161 10 11 11 11
230 12 14 13 14

INSULATOR ASSEMBLY TYPE DESIGNATOR

TYPE OF STRUCTURE ATTACHMENT
HARDWARE

EXAMPLE: SIA11 - B

L ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR
STRING

RUNNING ANGLE APPLICATION

15° — 60° LINE ANGLE
""I-STRING"

SUSPENSION ASSEMBLY

SUPERSEDES DWG NO. 41-1020

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING, PORCELAIN OR GLASS
TYPES SI- AND SIA1-

DESIGNED ALLEN TURNER APPROVED KYLE_ VAUGHN

ELECTRICAL ENGINEERING MANAGER

C

»] AUGUST 21, 2025 | 41 [1020-1

RFF(S):
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MATERIALS LIST
DESCRIPTION

ITEM

=
o

-

OVAL EYE BALL

ANCHOR SHACKLE, BNK

SOCKET EYE

SOCKET CLEVIS, BNK

CLEVIS EYE, BNK

YOKE PLATE

SUSPENSION CLAMP, BNK

VERTICAL BUNDLE YOKE, 18" SPACING

INSULATOR, COMPOSITE, OVAL EYE-BALL
(RATINGS AS SPECIFIED)

SI11-A SIA11-A SI12-A SIA12-A

© |o(Njo|o|s|WIN

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
INSULATOR ASSEMBLIES SIA11 AND SIA12 MAY HAVE 50%
OF ASSEMBLY ULTIMATE STRENGTH.

L+6" MIN

—

SI11-8B SIA11-B SI12-B SIA12-B

INSULATOR ASSEMBLY TYPE DESIGNATOR

TYPE OF STRUCTURE ATTACHMENT
[-HARDWARE

EXAMPLE: SIA11 - B

L ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR
STRING

RUNNING ANGLE APPLICATION
15° — 60° LINE ANGLE

""I-STRING"

SUSPENSION ASSEMBLY

L+6" MIN

S SUPERSEDES DWG NO. 41-1020
L+6" MIN UNITED STATES DEPARTMENT OF ENERGY
L WESTERN AREA POWER ADMINISTRATION
t HEADQUARTERS — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
SUSPENSION INSULATOR ASSEMBLIES

SINGLE STRING, COMPOSITE SINGLE STRING, COMPOSITE
SUSPENSION INSULATOR ASSEMBLIES TYPES SI- AND SIAT-
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED ot AU T _____ oy s
(NOTE 2) C] AuusT 21, 2025 | 41 [1020-2

RFF(S):
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MATERIALS LIST
PORCELAIN OR GLASS COMPOSITE Nor DESCRIPTION
1 ANCHOR SHACKLE, BNK
2 SOCKET EYE
3 CLEVIS BALL, BNK
SIA21-A SIA22-A SIA21-A SIA22-A 2 fetis b
5 SUSPENSION CLAMP, BNK
7 7 6 VERTICAL BUNDLE YOKE, 18" SPACING
7 INSULATOR STRING, PORCELAIN OR GLASS UNITS
© © 8 INSULATOR COMPOSITE, OVAL EYE-BALL
(RATINGS AS SPECIFIED)
© ©
3 4 3 3 4 3

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
INSULATOR ASSEMBLIES SIA21 AND SIA22 MAY HAVE 50%
OF ASSEMBLY ULTIMATE STRENGTH.

L+6" MIN

L PORCELAIN OR GLASS UNITS
UNIT QUANTITY PER ASSEMBLY
VOLTAGE SIA21 AND SIA22
L¢44—L+6" MIN (KV) WOOD STRUCTURES STEEL STRUCTURES
L 69 12 12
v 115 18 18
138 20 20
161 22 22
SIA21-B SIA22-B SIA21-B 230 26 28
1
©
INSULATOR ASSEMBLY TYPE DESIGNATOR
TYPE OF STRUCTURE ATTACHMENT
3 n 3 HARDWARE

EXAMPLE: SIA22 - B

L—————-ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR
STRING

RUNNING ANGLE APPLICATION

15° - 60° LINE ANGLE
""I-STRING"

SUSPENSION ASSEMBLY

L+6" MIN
L

D |&:21-2 ADDED COMPOSITE INSULATOR STRING EXAMPLES.
A7-AT
o] e ADDED GLASS AND CHANGED POLYMER FIBERGLASS
A7-RC TO COMPOSITE .
B |7;15-08 REVISED TITLE BLOCK ONLY.
A7-RC
Alg2e-00 REVISED ULTIMATE STRENGTH REQUIREMENT.
L+6' MIN L+6" MIN A2-RMC MINOR REVISIONS.
N L TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
SUSPENSION INSULATOR ASSEMBLIES

DOUBLE STRING, PORCELAIN, GLASS OR COMPOSITE DOUBLE STRING, PORCELAIN, GLASS OR
SUSPENSION INSULATOR ASSEMBLIES COMPOSITE — TYPES SIA2-
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED . e
(NOTE 2) ELECTRICAL ENGINEERING MANAGER
‘| OCTOBER 10, 1997 41 | 1021

REF (S):
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T11-A T12-A
T11-B T12-B
T11-C T12-C

—R (NoTE 2)

TYPE T11
SINGLE INSULATOR STRING, ONE SUBCONDUCTOR

TYPE T12
SINGLE INSULATOR STRING, TWO SUBCONDUCTORS

SINGLE STRING, PORCELAIN OR GLASS

TENSION INSULATOR ASSEMBLIES

ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

(NOTE 4)

—R (NoTE 2)

MATERIALS LIST

ITEM DESCRIPTION

1 [OVAL EYE BALL

ANCHOR SHACKLE, BNK

SOCKET CLEVIS, BNK

SOCKET CLEVIS, HOT LINE, BNK

CHAIN LINK

YOKE PLATE

2
3
4
5 | CLEVIS BALL, HOT LINE, BNK
6
7
8

EXTENSION STRAP (LENGTH AS SPECIFIED)

g | COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

10 | COMPRESSION JUMPER TERMINAL

11 | INSULATOR STRING, PORCELAIN OR GLASS UNITS

12 | SOCKET EYE, HOT LINE (ONLY IF SPECIFIED)

13 | BALL EYE, HOT LINE (ONLY IF SPECIFIED)

14 | STRAIN CLAMP, BNK (ONLY IF SPECIFIED)

15 | CLEVIS EYE, BNK (ONLY IF SPECIFIED)

PORCELAIN OR GLASS UNITS

UNIT QUANTITY PER ASSEMBLY

VOLTAGE T11 AND T12
(KV)
WOOD STRUCTURES STEEL STRUCTURES
69 5 7
115 8 10
138 10 1
161 11 12
230 13 15
NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. ASSEMBLIES DESIGNATED WITH AN R SUFFIX SHALL HAVE
THE INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

3. FOR TWO SUBCONDUCTOR ASSEMBLIES, THE PADS ON
THE CONDUCTOR DEADENDS SHALL BE TURNED OUT
TO EACH SIDE IN ORDER TO CLEAR HARDWARE AND
PROVIDE A SMOOTH TRANSITION INTO A BUNDLE AT
THE JUMPER INSULATOR ASSEMBLY.

4.DUE TO TORSIONAL STRESS, COMPOSITE INSULATORS
SHALL NOT BE USED IN SINGLE STRING TENSION
CONFIGURATIONS.

INSULATOR ASSEMBLY TYPE DESIGNATOR

EXAMPLE:

TYPE OF STRUCTURE ATTACHMENT
HARDWARE
FOR REVERSE INSULATORS (NOTE 2)
T12 - B -R
I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

E 9-24-26 MINOR REVISIONS.

A7-CN

D 8-21-25 REDRAWN TO SHOW ALL VARIATIONS.
A7-AT REVISED TITLE BLOCK.

C 3-24-25 ADDED GLASS AND CHANGED POLYMER FIBERGLASS
A7-RC TO COMPOSITE.

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

A 6/13/00 ADDED STRAIN CLAMPS.
A3-RMC

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

TRANSMISSION LINE STANDARDS

TENSION INSULATOR ASSEMBLIES
SINGLE STRING, PORCELAIN OR GLASS
TYPES T11— AND T12-

ELECTRICAL ENGINEERING MANAGER

C

A| OCTOBER 10, 1997 41

[ 1022

REF (S):

Return to TOC




IMAGES:

Sep 24, 2026— 6:23am

Plotted By:court

Donita (CONTR) on 9/24/2026 6:23 AM

1023_1a.dwg Last Saved By: Court,

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41

DOUBLE STRING, PORCELAIN OR GLASS

TENSION INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

(NOTE 2)
L/ b T22-A
L/”" T22-B
L/”" T22-C
1 T22-D ‘

MATERIALS LIST
oM DESCRIPTION

1 [ ANCHOR SHACKLE, BNK

CLEVIS BALL, BNK

SOCKET CLEVIS, HOT LINE, BNK

CHAIN LINK

YOKE PLATE, WITH WORKING HOLE

EXTENSION STRAP (LENGTH AS SPECIFIED)

COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

COMPRESSION JUMPER TERMINAL

[to3 [o-3 IR NI K20 K6, B[] | N]

INSULATOR STRING, PORCELAIN OR GLASS UNITS

10 INSULATOR STRING, COMPOSITE, OVAL EYE-BALL
(LENGTH AS SPECIFIED)

12 | STRAIN CLAMP, BNK (ONLY IF SPECIFIED)

13 | CLEVIS EYE, BNK (ONLY IF SPECIFIED)

NOTES

. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
DOUBLE INSULATOR ASSEMBLIES T21, AND T22 MAY HAVE
50% OF ULTIMATE ASSEMBLY STRENGTH.

. DOUBLE STRING, SINGLE CONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRING PARALLEL IN A
HORIZONTAL PLANE.

. DOUBLE STRING, TWO SUBCONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRINGS PARALLEL IN THE SAME
PLANE AS THE CONDUCTORS (USUALLY VERTICAL).

. FOR TWO SUBCONDUCTOR ASSEMBLIES, THE PADS ON THE
CONDUCTOR DEADENDS SHALL BE TURNED OUT TO EACH
SIDE IN ORDER TO CLEAR HARDWARE AND PROVIDE A
SMOOTH TRANSITION INTO A BUNDLE AT THE JUMPER
INSULATOR ASSEMBLY.

6. ASSEMBLIES DESIGNATED WITH AN —R SUFFIX SHALL HAVE

THE INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

PORCELAIN OR GLASS UNITS

UNIT QUANTITY PER ASSEMBLY
VOLTAGE T21 AND T22
(KV)
WOOD STRUCTURES STEEL STRUCTURES
69 10 14
115 16 20
138 20 22
161 22 24
230 26 30

INSULATOR ASSEMBLY TYPE DESIGNATOR

TYPE OF STRUCTURE ATTACHMENT
HARDWARE
FOR REVERSE INSULATORS (NOTE 6)

EXAMPLE: T22 - B - R

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

A 9-24-26 MINOR REVISIONS.
A7-CN

SUPERSEDES DWG NO. 41 1023

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

TRANSMISSION LINE STANDARDS
TENSION INSULATOR ASSEMBLIES

DOUBLE STRING, PORCELAIN OR GLASS

TYPES T21- AND T22— A THROUGH D
SHEET 1 OF 4

ELECTRICAL ENGINEERING MANAGER

%] AuGUsT 21, 2025 | 41 [1023—1
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DOUBLE STRING, PORCELAIN OR GLASS

TENSION INSULATOR ASSEMBLIES

ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2) (2) O,

| —13"

13"

| —13"

T21
DOUBLE INSULATOR STRING, ONE SUBCONDUCTOR
(NOTE 3)

L —13n

— R (NOTE 6)

T22-F

T22
DOUBLE INSULATOR STRING, TWO SUBCONDUCTORS
(NOTE 4)

— R (NOTE 6)

MATERIALS LIST

LITEM DESCRIPTION

1 [ ANCHOR SHACKLE, BNK

CLEVIS BALL, BNK

SOCKET CLEVIS, HOT LINE, BNK

CHAIN LINK

EXTENSION STRAP (LENGTH AS SPECIFIED)

COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

2
3
4
5 | YOKE PLATE, WITH WORKING HOLE
6
7
8

COMPRESSION JUMPER TERMINAL

9 [INSULATOR STRING, PORCELAIN OR GLASS UNITS

11 | Y-CLEVIS EYE, BNK

12 | STRAIN CLAMP, BNK

13 [CLEVIS EYE, BNK

NOTES

. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
DOUBLE INSULATOR ASSEMBLIES T21, AND T22 MAY HAVE
50% OF ULTIMATE ASSEMBLY STRENGTH.

. DOUBLE STRING, SINGLE CONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRING PARALLEL IN A
HORIZONTAL PLANE.

. DOUBLE STRING, TWO SUBCONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRINGS PARALLEL IN THE SAME
PLANE AS THE CONDUCTORS (USUALLY VERTICAL).

. FOR TWO SUBCONDUCTOR ASSEMBLIES, THE PADS ON THE
CONDUCTOR DEADENDS SHALL BE TURNED OUT TO EACH
SIDE IN ORDER TO CLEAR HARDWARE AND PROVIDE A
SMOOTH TRANSITION INTO A BUNDLE AT THE JUMPER
INSULATOR ASSEMBLY.

6. ASSEMBLIES DESIGNATED WITH AN R SUFFIX SHALL HAVE

THE INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

PORCELAIN OR GLASS UNITS

UNIT QUANTITY PER ASSEMBLY
VOLTAGE T21 AND T22
(KV)
WOOD STRUCTURES STEEL STRUCTURES
69 10 14
115 16 20
138 20 22
161 22 24
230 26 30

INSULATOR ASSEMBLY TYPE DESIGNATOR

EXAMPLE:

TYPE OF STRUCTURE ATTACHMENT
HARDWARE
FOR REVERSE INSULATORS (NOTE 6)
T22 - F - R

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

A 9-24-26 MINOR REVISIONS.
A7-CN

SUPERSEDES DWG NO. 41 1023

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

TRANSMISSION LINE STANDARDS
TENSION INSULATOR ASSEMBLIES

DOUBLE STRING, PORCELAIN OR GLASS

TYPES T21- AND T22- E THROUGH G
SHEET 2 OF 4

ELECTRICAL ENGINEERING MANAGER

%] AuGUsT 21, 2025 | 41 [1023-2
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T21-A

T21-B

T21-C

T21-D

DOUBLE STRING, COMPOSITE

TENSION INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

13

13

| —13n

| —13n

(NOTE 2)
@
T22-A <:L\\ S
|
| ©
|
|
T22-8B
T22-C
T22-D

MATERIALS LIST
oM DESCRIPTION

1 [ ANCHOR SHACKLE, BNK

CLEVIS BALL, BNK

SOCKET CLEVIS, HOT LINE, BNK

CHAIN LINK

YOKE PLATE, WITH WORKING HOLE

EXTENSION STRAP (LENGTH AS SPECIFIED)

N |[o|lo|dlwN

COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

[o2)

COMPRESSION JUMPER TERMINAL

10 INSULATOR, COMPOSITE, OVAL EYE-BALL
(RATINGS AS SPECIFIED)

11 [ Y=CLEVIS EYE, BNK

12 | STRAIN CLAMP, BNK (ONLY IF SPECIFIED)

13 | CLEVIS EYE, BNK (ONLY IF SPECIFIED)

NOTES

. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
DOUBLE INSULATOR ASSEMBLIES T21, AND T22 MAY HAVE
50% OF ULTIMATE ASSEMBLY STRENGTH.

. DOUBLE STRING, SINGLE CONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRING PARALLEL IN A
HORIZONTAL PLANE.

. DOUBLE STRING, TWO SUBCONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRINGS PARALLEL IN THE SAME
PLANE AS THE CONDUCTORS (USUALLY VERTICAL).

. FOR TWO SUBCONDUCTOR ASSEMBLIES, THE PADS ON THE
CONDUCTOR DEADENDS SHALL BE TURNED OUT TO EACH
SIDE IN ORDER TO CLEAR HARDWARE AND PROVIDE A
SMOOTH TRANSITION INTO A BUNDLE AT THE JUMPER
INSULATOR ASSEMBLY.

6. ASSEMBLIES DESIGNATED WITH AN —R SUFFIX SHALL HAVE

THE INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

INSULATOR ASSEMBLY TYPE DESIGNATOR

EXAMPLE:

TYPE OF STRUCTURE ATTACHMENT
HARDWARE
FOR REVERSE INSULATORS (NOTE 6)
T22 - B - R
ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

A 9-24-26 MINOR REVISIONS.
A7-CN

SUPERSEDES DWG NO. 41 1023

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

TRANSMISSION LINE STANDARDS

TENSION INSULATOR ASSEMBLIES
DOUBLE STRING, COMPOSITE
TYPES T21- AND_T22- A THROUGH D

SHEET 3 OF 4
DESIGNED ALLEN TURNER APPROVED KYLE VAUGHN

ELECTRICAL ENGINEERING MANAGER
| AugusT 21, 2025 | 41 [1023-3
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DOUBLE STRING, COMPOSITE

TENSION INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

| —13"

| —13"

L —13"

(NOTE 2)

T22-F

NOTE S

o

MATERIALS LIST
oM DESCRIPTION

1 [ ANCHOR SHACKLE, BNK

CLEVIS BALL, BNK

SOCKET CLEVIS, HOT LINE, BNK

CHAIN LINK

YOKE PLATE, WITH WORKING HOLE

EXTENSION STRAP (LENGTH AS SPECIFIED)

N |[o|lo|dlwN

COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

[o2)

COMPRESSION JUMPER TERMINAL

10 INSULATOR, COMPOSITE, OVAL EYE-BALL
(RATINGS AS SPECIFIED)

11 [ Y=CLEVIS EYE, BNK

12 | STRAIN CLAMP, BNK (ONLY IF SPECIFIED)

13 | CLEVIS EYE, BNK (ONLY IF SPECIFIED)

NOTES

. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
DOUBLE INSULATOR ASSEMBLIES T21, AND T22 MAY HAVE
50% OF ULTIMATE ASSEMBLY STRENGTH.

. DOUBLE STRING, SINGLE CONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRING PARALLEL IN A
HORIZONTAL PLANE.

. DOUBLE STRING, TWO SUBCONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRINGS PARALLEL IN THE SAME
PLANE AS THE CONDUCTORS (USUALLY VERTICAL).

. FOR TWO SUBCONDUCTOR ASSEMBLIES, THE PADS ON THE
CONDUCTOR DEADENDS SHALL BE TURNED OUT TO EACH
SIDE IN ORDER TO CLEAR HARDWARE AND PROVIDE A
SMOOTH TRANSITION INTO A BUNDLE AT THE JUMPER
INSULATOR ASSEMBLY.

6. ASSEMBLIES DESIGNATED WITH AN R SUFFIX SHALL HAVE

THE INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

INSULATOR ASSEMBLY TYPE DESIGNATOR

EXAMPLE:

TYPE OF STRUCTURE ATTACHMENT
HARDWARE
FOR REVERSE INSULATORS (NOTE 6)

T22 - F - R

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

. —==— TENSION ASSEMBLY
// | | A |9724726 |MINOR REVISIONS.
130 / : : 18" A7-CN
S L
Cé‘) | @ | SUPERSEDES DWG NO. 41 1023
\\ : : UNITED STATES DEPARTMENT OF ENERGY
\ . WESTERN AREA POWER ADMINISTRATION
0‘_( ' —=3 y HEADQUARTERS — LAKEWOOD, COLORADO
" TRANSMISSION LINE STANDARDS
® TENSION INSULATOR ASSEMBLIES
% DOUBLE STRING, COMPOSITE
— R (NOTE &) 9] — R (NOTE &) >
TYPES T21- AND T22- E THROUGH G
21 T22 SHEET 4 OF 4
DOUBLE INSULATOR STRING, ONE SUBCONDUCTOR DOUBLE INSULATOR STRING, TWO SUBCONDUCTORS bESIGNED ALLEN TURNER apeovED KYLE VAUGHN
(NOTE 3) (NOTE 4) ELECTRICAL ENGINEERING MANAGER
%] AUGUST 21, 2025 | 41 [1023-4

REF(S):

Return to TOC




TMAGES:

B 2;32616 CHANGED POLYMER FIBERGLASS TO COMPOSITE.
A Z;lgEOS REVISED TITLE BLOCK ONLY.
HORIZONTAL POST INSULATOR ASSEMBLIES

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA PO ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

HORIZONTAL POST
INSULATOR ASSEMBLIES

MATERIALS LIST
I;jg” DESCRIPTION
1 HORIZONTAL POST INSULATOR, COMPOSITE CLAMP —
Tl TOP ADAPTER, FLAT BASE
| 2 HORIZONTAL POST INSULATOR, COMPOSITE CLAMP —
(01' TOP ADAPTER, GAIN BASE
\er 3 HORIZONTAL POST INSULATOR, COMPOSITE, TWO-HOLE
I; END FITTING, FLAT BASE
I 4 HORIZONTAL POST INSULATOR, COMPOSITE, TWO-HOLE
END FITTING, GAIN BASE
5 Y-CLEVIS - CLEVIS, 90°, BNK
6 OVAL EYE — EYE
ASSEMBLY TYPE HF1-F ASSEMBLY TYPE HF1-G T T
SINGLE CONDUCTOR SINGLE CONDUCTOR 8 | VERTICAL JUMPER YOKE
FIXED FIXED
FLAT BASE GAIN BASE
h
|
=
z ©
8 i
©
g
% NOTES
e ASSEMBLY TYPE HS1-F ASSEMBLY TYPE HS1-G 1. Eg(( %Egg%{gs BOLT, NUT AND STAINLESS STEEL COTTER
2 SINGLE CONDUCTOR SINGLE CONDUCTOR 2. SEE SPECIFICATIONS FOR INSULATOR AND HARDWARE
& SUSPENSION SUSPENSION ELECTRICAL AND MECHANICAL RATINGS.
§ FLAT BASE GAIN BASE
>
2
Bl
®
$
j
el
9
>
g 0
8 -Ir INSULATOR ASSEMBLY TYPE NO.
g Y\%l TYPE OF STRUCTURE ATTACHMENT
"-!I 1 FLAT (F) OR GAIN (G) BASE
f
o
:I EXAMPLE: HF1 - G
-
ﬁ |— ONE (1) OR TWO (2) SUBCONDUCTORS
g ASSEMBLY TYPE HF2-F ASSEMBLY TYPE HF2-G CONOUCTOR ATTAGIENT . FIXED (P OR
? DOUBLE CONDUCTOR DOUBLE CONDUCTOR SUSPENSION (S) '
5 FIXED FIXED
i FLAT BASE GAIN BASE HORIZONTAL POST INSULATOR ASSEMBLY
8
4
0
3
)
£
4
c
3
i
5
‘0
L
2
c
3
A
2
c
3
=
5
5
%
@
Z
3
°

Plotted By:denton Sep 29, 2016- 2:15pm

pESIGNED F.S. COOK ApPROVED ROSS CLARK _ _ _ __ _ __ __ __
ELECTRICAL ENGINEERING MANAGER
2 AEI OCTOBER 10, 1997 | 41 | 1024
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MATERIALS LIST
DESCRIPTION

ANCHOR SHACKLE, BNK

HOT LINE Y-CLEVIS BALL, BNK

SOCKET Y-CLEVIS, BNK

YOKE PLATE

EXTENSION STRAP, EYE-EYE (LENGTH AS REQUIRED)
Y-CLEVIS EYE, 90°, BNK

SUSPENSION CLAMP, BNK

VERTICAL BUNDLE YOKE, 18'" SPACING
INSULATOR STRING, PORCELAIN OR GLASS UNITS
10 | INSULATOR STRING, COMPOSITE, OVAL EYE-BALL
(LENGTH AS SPECIFIED)

11 | TURNBUCKLE, OVAL EYE - OVAL EYE, LENGTH AS
REQUIRED

12 | YOKE PLATE, TRIPLE BUNDLE, 18" SPACING

ITEM

=z
(=]

(] [ RN] K20 (& B (] LN

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE SPECIFIED INSULATOR ASSEMBLY
ULTIMATE STRENGTH, EXCEPT THAT COMPONENTS
DUPLICATED BELOW THE TRIANGULAR YOKE PLATE MAY
HAVE 50% OF ASSEMBLY ULTIMATE STRENGTH FOR TYPE
SV12 AND 33% OF ASSEMBLY ULTIMATE STRENGTH

SV11-A FOR THE TYPE SV13.
SV12-A SV13-A
TABLE A — PORCELAIN OR GLASS UNITS
UNIT QUANTITY/ASSEMBLY TYPE
VOLTAGE STEEL STRUCTURES

(k) SV11 SV12 SV13

69 12 12 12

115 18 18 18

138 20 20 20

161 22 22 22

230 28 28 28

345 36 36 36

500 62 62 62

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
(_ HARDWARE

EXAMPLE: SV13 — A

L——— ONE (1), TWO (2), OR (3) THREE SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING
""VEE' STRING

SUSPENSION ASSEMBLY

SV11-B SV13-8

Svi2-B B

C 9-29-16 ADDED GLASS AND CHANGED POLYMER FIBERGLASS
A7-RC TO COMPOSITE.

9-14-06 MODIFIED TITLE BLOCK, MATERIALS LIST, NOTES,
A7-FSC TASLE A, AND ADDED TRIPLE BUNDLE ASSEMBLIES.

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

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA PO ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

VEE STRING INSULATOR ASSEMBLIES VEE STRING INSULATOR ASSEMBLIES TRANSMISSION LINE STANDARDS

ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2) (NOTE 2) SUSPENSION INSULATOR ASSEMBLIES

VEE STRING, SINGLE STRING

ELECTRICAL ENGINEERING MANAGER

Ca] ocToBER 10, 1997 | 41 [ 1025

XREF(S):
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e € 8-11/16"x7/8"

MATERIAL LIST

IJOEM DESCRIPTION
1 STATION POST INSULATOR, COMPOSITE, FLANGE END FITTING
(BOTH ENDS)
2 HORIZONTAL BUS SUPPORT FITTING (ANDERSON ACS OR EQUAL)

Debra on 5/16/2018 2: 18 PM

1033e.dwg Last Saved By: Denton,

IMAGES:
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Plotted By:denton May 16, 2018- 2: 18pm

3 YOKE/CLAMP ASSEMBLY

PP 52 SLOTTED HOLES
L o ON 5" B.C.
il N
N DETAIL B

DETAIL A
BUS SUPPORT FITTING
END DETAILS

SUSPENSION

BOLTED

ALUMINUM

JUMPER LOOP CLAMP
DETAIL C

SUSPENSION BOLTED
ALUMINUM JUMPER
LOOP CLAMP

DROP TONGUE

TYPE SP-1 END FITTING
OVERHUNG 1'—6"
TYPE SP-3
DOUBLE CONDUCTOR,
SINGLE POST INSULATOR
NOTES
1. SEE SPECIFICATION FOR INSULATOR ELECTRICAL AND
DETAIL C MECHANICAL RATINGS.
ﬂ—'—'—[ 2. WHERE TWO CONDUCTOR SPACERS ARE REQUIRED, THEY
I I I

SHALL BE INSTALLED HALF-WAY BETWEEN THE JUMPER
PADS AND THE JUMPER INSULATOR ASSEMBLY.

€ 5/8"-11 UFS-28B
TAP, 4 HOLES AT 90°
ON 5" B.C. TAPPED
THRU (BOTH ENDS)

DETAIL B
INSULATOR FLANGE oo
\

\
DRILLING DETAILS — S
BUS SUPPORT FITTING SIDE X : = Y (S A ———————
= |

\
N |
€ 11/16"# HOLES L

-

|
U

ON 5 B.C. e 1'-6" + .25 J
SPACER
TWO BUNDLE CONDUCTOR
E |58 CHANGED SP-1 TO OVERHUNG DESCRIPTION.
DETAIL C 1-19-18 ADDED DETAIL C FOR STRUCTURE ATTACHMENT.
TYPE SP-2 INSULATOR FLANGE D |-
UNDERHUNG DRILLING DETAILS C o216 DELETED REFERENCE TO POLYMER FIBERGLASS.
STRUCTURE SIDE ATRC
B|.e50 ADDED NEW ASSEMBLY AND SPACER.
A0 REVISED TITLE BLOCK ONLY.
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
TRANSMISSION LINE STANDARDS
JUMPER INSULATOR ASSEMBLIES
DESIGNED F.S. COOK __ __ APPROVED R.M. CLARK _ _ __ _ _ __ __ __
ELECTRICAL ENGINEERING MANAGER
‘] APRIL 15, 2003 | 41 [ 1033
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|
e o || @ W ey
I s S =)
| N

SUSPENSION ASSEMBLY OGW-SL
FOR ATTACHMENT PLATE AT RIGHT ANGLE TO OGW

= [

TENSION ASSEMBLY OGW-TV

FOR HORIZONTAL ATTACHMENT PLATE

SUSPENSION ASSEMBLY OGW-SP
FOR ATTACHMENT PLATE IN PLANE OF OGW

|
277777

“(/1/11/1/2:
|

~
ESrcRS8

TENSION ASSEMBLY OGW-TH
FOR VERTICAL ATTACHMENT PLATE

NOT TO SCALE

MATERIAL LIST
ITEM [OGW ASSEMBLY QUANTITY
NO. SL SP TV TH DESCRIPTION
1 1 1 2 2 ANCHOR SHACKLE, BNK
2 1 1 COMPRESSION DEADEND, EYE TYPE
3 1 Y-CLEVIS EYE, BNK
4 1 1 SUSPENSION CLAMP, BNK
5 1 Y-CLEVIS EYE 80°, BNK
NOTES

1. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

7-6-04 REVISED TENSION ASSEMBLIES TO BE CONSISTENT
(: AT-FSC WITH MATERIAL LIST QUANITIES. ADDED
QUANTITIES AND TYPE DESIGNATIONS.
7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
/\ 5-17-95 | REMOVED STRUCTURE GROUNDING
A2-RMC

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STEEL TOWERS
OVERHEAD GROUND WIRE ASSEMBLY

CHIEF, TRANSMISSION LINE
ELECTRICAL BRANCH

a]  MARCH 9, 1993 | 41 [ 1017
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Nov 27, 2012- 2:56pm Plotted By: lampman C:\Documents and Settings\|ampmar\Desktop\copy_41_1018c.dwg Last Saved By: lampman IMAGES:

MATERIALS LIST
ITEM|__OGW ASSEMBLY QUANTITY
SL]SP[SH[SYL]SYP[TV[TH[TY DESCRIPTION
1 Y-CLEVIS CLEVIS, BNK
T 1 2 | 2 | 4 | ANCHOR SHACKLE, BNK
1 Y-CLEVIS EYE 90°, BNK
Tl1 12 SUSPENSION CLAMP, BNK
Y-CLEVIS CLEVIS 90°, BNK
CLEVIS EYE, BNK
YOKE PLATE

G T 2512 Y T —

Hiﬂg) &
NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. SEE SPECIFICATIONS FOR STRENGTH RATING OF
COUPLING HARDWARE .

3. ASSEMBLIES OGW-SYL AND OGW-SYP ARE USED FOR
RUNNING ANGLES OF 30° TO 60°.

4. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.

5. FURNISHED AS PART OF STRUCTURE.

=
o

—_

SEE NOTE 5

® i
RO

2
1

=N N

-

Tév N w(gv S e

OOV NN =

I

% %
SUSPENSION ASSEMBLY OGW-SL SUSPENSION ASSEMBLY OGW-SP SUSPENSION ASSEMBLY OGW-SH

FOR ATTACHMENT HOLE IN-LINE WITH OGW FOR ATTACHMENT HOLE PERPENDICULAR TO OGW FOR ATTACHMENT TO STEEL ANGLE

| Yz, S || i L 1 WM
o o UL T e

X X
(NOTE 4) (NOTE &)
SUSPENSION ASSEMBLY OGW-SYL SUSPENSION ASSEMBLY OGW-SYP
FOR ATTACHMENT HOLE IN-LINE WITH OGW FOR ATTACHMENT HOLE PERPENDICULAR TO OGW

TENSION ASSEMBLY OGW-TY
FOR HORIZONTAL ATTACHMENT HOLE

(OVERHEAD VIEW)

JFJ//ZJ: =3 @@ {:é 2 %j 777 23 ~Th- f‘i“ii& L( 3

— -, )
T “/7t,
C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
B 3-1-00 MINOR CHANGES.
A3-RMC
A 11-20-98 ATTACHMENT TYPES OGW-SH AND OGW-TY WERE ADDED |
A3-RMC
TED STATES DEPARTMENT OF ENERGY

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

TRANSMISSION LINE STANDARDS
STEEL AND CONCRETE
POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY

/! /!
TENSION ASSEMBLY OGW-TV TENSION ASSEMBLY OGW-TH DESTONED SR — — — — ———— AR D oA ow TSSTON | TNE NG
FOR VERTICAL ATTACHMENT HOLE FOR HORIZONTAL ATTACHMENT HOLE NOT TO SCALE

A] NOVEMBER 14, 1995 | 41 [ 1018
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- o MATERIAL LIST
ITEM |__OGW ASSEMBLY QUANTITY
. . . NO. [SA | PB |PBY | TH | TV ] W DESCRIPTION
7 7 7 1 1T | 1 | 1 |COMPRESSION DEADEND, EYE TYPE
- - - 2 1T 12 SUSPENSION CLAMP,BNK (SEE_NOTE 7)
3 1 Y-CLEVIS EYE,BNK (SEE NOTE 7)
[ —F — 4 1 Y-CLEVIS EYE 90° ,BNK (SEE NOTE 7)
. /\ - /\ - 5 2 CLEVIS EYE, BNK
© g © / © 6 1 Y-CLEVIS CLEVIS 90°, BNK
- - % - el —IA— el - - el —IAt— el 7 1 YOKE PLATE
SEE NOTE 5 Y | —SEE NOTE 5 8 2 | 2 ANCHOR SHACKLE, BNK
{/j:g¥c ¥ ja
0 i} 4 X ® < g Q
| 1
L, 3 W_N\
PY—tﬁg) ‘ RN : !
e !
ol o
J | t =
o | @/Pa"lﬁ
|| ||
\
) N
SUSPENSION ASSEMBLY OGW-SA SUSPENSION ASSEMBLY OGW-PB X
NOTE 4
FOR ATTACHMENT TO STEEL ANGLE FOR ATTACHMENT TO POLE BAND
OR SUPPORT BRACKET SUSPENSION ASSEMBLY OGW-PBY
. , FOR ATTACHMENT TO POLE BAND NOTES

-

. BNK INDICATE BOLT, NUT, AND STAINLESS STEEL COTTER
KEY REQUIRED.

. SEE SPECIFICATIONS FOR STRENGTH RATING OF
COUPLING HARDWARE.

. ASSEMBLY OGW-PBY SHALL BE USED FOR LINE ANGLES OF
30° TO 60°.

. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.

. CHAIN LINK FURNISHED AS PART OF STRUCTURE FOR NEW
CONSTRUCTION.

. USE OGW-TV FOR GLUED LAMINATED WOOD TENSION
STRUCTURES WITH LINE ANGLES GREATER THAN 1°.

. SIZE WIDTH OF EYE ON Y-CLEVIS TO FIT BETWEEN EARS
OF SUSPENSION CLAMP.

e{ 1'-0"
[ {

I 10"
6“%

~ N
/// /// } \\\~<\\ \\\\\
L 7 AN
//,< =
7 7
TENSION ASSEMBLY OGW-TW ¢ TENSION ASSEMBLY OGW-TW
FOR ATTACHMENT TO EXTENSION LINK, ONE WAY FOR ATTACHMENT TO EXTENSION LINK, EACH WAY

SREUHHF Bref VHa 1A dyst shast_IQrIcPrawéprpaet SWES: By: Eva Lampman on 4/19/2011 9:30 AM
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4-19-11 ADDED SUPPORT BRACKET ASSEMBLY AND OGW-TH,
A7-KKR OGW-TV ASSEMBLIES. ADDED NOTE 6 AND 7.

7-2-04 REVISED OGW-TW TO BE CONSISTENT WITH
A7-FSC MATERIAL LIST QUANITIES. REVISED NOTE 5.

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

10713795|ADDED ASSEMBLY NAMES AND ASSEMBLY OGW-PBY.

g

> mO|Oo

A2-RMC

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY

TENSION ASSEMBLY OGW-TV TENSION ASSEMBLY OGW-TH DESIoNED STEVE ROGK APPROVED. ROSS M. CLARK

FOR VERTICAL ATTACHMENT HOLE FOR HORIZONTAL ATTACHMENT HOLE CHIEF, TRANSMISSION LINE BRANCH
(NoTE © "a] AucusT 21, 1995 | 41 [ 1019

AP D | 8B HS\REIISERSY ahickslr BB r dwinnga\D Mawpiag\l éssi
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TYPICAL FIBER OPTIC
OVERHEAD GROUND WIRE (OPGW)
ATTACHMENT POINTS

TWO AERIAL FIBER
OPTIC CABLES

© \

2
[
3
o
)
Y

TYPICAL ALL-DIELECTRIC
SELF-SUPPORTING (ADSS)
FIBER OPTIC CABLE p
ATTACHMENT POINT -
I d
/ﬁ; | ,><f |
I ~
~
L

TWO AERIAL
FIBER OPTIC CABLES

CLIP FIBER OPTIC
CABLE EVERY 5 FEET

TYPICAL ALL-DIELECTRIC
SELF-SUPPORTING (ADSS)

®—|

CLIP FIBER OPTIC CABLE
TO TOWER EVERY 5 FEET,
LAST CLIP BEFORE COILED
LOOP TO BE GROUND CLAMP,
SEE NOTES 6, 7 & 8

SEE NOTES 4 & 5

N
A\
N

FIBER OPTIC CABLE
ATTACHMENT POINT

| S
S
Ll
- 5°
b o
Pl TOWER FACE
o|Cw ! \
N S / \
)
29 TOWER LEGS
O
o=
w
N N
TYPICAL LATT T T

@/

o

SEE DETAIL A

COILED FIBER
OPTIC CABLES,
SEE NOTES 1 & 3

SPLICE ENCLOSURE AND
CABLE STORAGE BRACKET

ITEM PART NUMBER

NO. ITEM DESCRIPTION (OR EQUAL) MANUFACTURER (OR EQUAL) [QUANTITIY
1 |FIBER OPTIC SPLICE ENCLOSURE SBO1 ACA (AFL) 1
2 |3-PIECE EXTERNAL COIL BRACKET CB—44-3AL ACA (AFL) 1
3 |TOWER LEG, STEEL ANGLE 1
4  |DOWNLEAD CLAMP SEE NOTE 7 AS REQD
5 |GROUND BONDING CLAMP (ONE GROOVE SIZE) ACA (AFL) 1
6 |5/8" MACHINE BOLT W/NUT & LOCKNUT 2

DETAIL A

OPGW OR ADSS

FACTORY HOLES
SIZED FOR FIBER
OPTIC CABLE, SEE NOTE 4 //K:)

\CYA? 4413{
) A\ /[ [
2 ) ] {1 [
) // A\ [

Vi | \

O 0]
T <
SECTION A-A
PT F P

CABLE OPENING END PLATE

NOTES

REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED
BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.
LENGTHS ARE MINIMUM.

PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO TOWER
USING 5/8'" HARDWARE. SPRAY COLD GALVANIZING IN
NEW HOLE TO PREVENT RUST.

3. FIBER CABLE COIL TO BE SECURED USING PANDUIT,

STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
EQUIVALENT. COIL TO BE SECURED WHERE CABLE
ENTERS AND EXITS COIL.

FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
ENTRANCE. UNUSED ENTRANCE HOLES SHALL BE SEALED
WATERTIGHT.

DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED
MANUFACTURER'S SPECIFICATION.

THE OPGW SHALL BE SECURELY BONDED TO THE GROUND
CLAMP AND THE GROUND CLAMP SECURELY BONDED TO
THE STEEL STRUCTURE.

SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE
DOWNLEAD CLAMP AND BONDING CLAMP.

8. DRILL HOLE AND SECURE GROUND BONDING CLAMP TO

STRUCTURE USING NUT AND LOCK WASHER. SPRAY COLD
GALVANIZING IN NEW HOLE TO PREVENT RUST.

REFERENCE DRAWING
FIBER OPTIC CABLE WOUNTING

DOWNLEAD CLAMPS AND BANDS — _ _ —41 1030
F |1528-20 REMOVED DETAIL A AND RELABELED DETAIL B TO
A7-SR DETAIL A,
E |9520116 GENERAL REVISIONS TO DRAWING, MATERIAL
A7-JAM AND NOTES.
D [1514:1 REVISED NOTE 3.
A7-JSR
C|3518-09 REMOVED NOTE 10.
A7-MK
B|3517-09 ADDED STEEL CHANNEL STRUT OPTION
A7-RC
Al7518-03 REVISED TITLE BLOCK ONLY.
A7-RC
TED STATES DEPARTMENT OF ENER

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

TRANSMISSION LINE STANDARDS

LATTICE STEEL STRUCTURES
FIBER OPTIC CABLE MOUNTING

ELECTRICAL ENGINEERING MANAGER

;| AucusT 1, 2000 |

41 | 1027

RFF(S):
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CLIP FIBER OPTIC
CABLE EVERY 5 FEET

WEATHERING STEEL OR CONC@/

PAINTED OR GALVANIZED
STEEL SEE NOTES 6,7,8, & 9

///r*SEE DETAIL A

\@ WEATHERING STEEL
OR CONC ONLY

COILED FIBER
OPTIC CABLES,
SEE NOTES 1 & 3

DRIP LOOPS
SEE NOTES 4 & 5

20'—Q"

@\ 4

//rfCOPPER CLAD GROUND

CABLE BONDED TO POLE
GROUND, FOR WEATHERING
STEEL AND CONC STRUCTURES
ONLY, SEE NOTE 6

FACTORY HOLES
SIZED FOR FIBER
OPTIC CABLE, SEE NOTE 4

ITEM DESCRIPTION

PART NUMBER
(OR _EQUAL)

MANUFACTURER (OR EQUAL)

QUANTITIY

1 |FIBER OPTIC SPLICE ENCLOSURE

SBO1

ACA (AFL)

1

3—-PIECE EXTERNAL COIL BRACKET

CB—44-3AL

ACA (AFL)

1

CONCRETE OR STEEL POLE STRUCTURE

STRUCTURE DOWNLEAD CLAMP

SEE NOTE 7

ACA (AFL)

AS REQD

GROUND BONDING CLAMP (ONE GROOVE SIZE)

ACA (AFL)

AS REQD

5/8" BOLT, LOCK WASHER

AS REQD

GROUND BONDING CLAMP (TWO GROOVE SIZES)

ACA (AFL)

AS REQD

5/8'" THREADED ROD W/NUTS, SQUARE WASHERS & LOCKNUTS

AS REQD

o|lo|N[oa|lo|d WD

NO. 2 AWG, 30% CONDUCTIVITY COPPER CLAD WIRE

AS REQD

(6) SEE NOTE 10

SECTION A-A
PT F P

\. SEE NOTE 10

CABLE OPENING END PLATE

OPGW

COPPER CLAD GROUND
CABLE BONDED TO POLE
GROUND FOR WEATHERING,
STEEL AND CONC
STRUCTURES

ONLY, SEE NOTE 6

WEATHERING STEEL OR CONC(4)
PAINTED OR GALVANIZED STEEL(S)

_6I I;I

WEATHERING STEEL OR
CONC STRUCTURES ONLY

DETAIL A
GROUND BONDING CLAMP

- ©

!

o

| — COPPER CLAD GROUND CABLE
BONDED TO POLE GROUND

T
5

e

/\; R
DETAIL B

COIL BRACKET GROUNDING FOR
WEATHERING STEEL AND CONC STRUCTURES

1. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED
BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.

NOTES

LENGTHS ARE MINIMUM.

2. PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO
STRUCTURE USING 5/8'" HARDWARE.
SPRAY COLD GALVANIZING IN NEW HOLE TO PREVENT

RUST.

3. FIBER CABLE COIL TO BE SECURED USING PANDUIT,
STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR

EQUIVALENT.

COIL TO BE SECUR

ENTERS AND EXITS COIL.

4. FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
UNUSED ENTRANCE HOLES SHALL BE SEALED

ENTRANCE.
WATERTIGHT.

5. DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED

MANUFACTURER'S SPECIFICATION.

6. THE OPGW AND COIL BRACKET SHALL BE SECURELY
BONDED TO THE GROUND CLAMP AND THE GROUND CLAMP
SECURELY BONDED TO THE STRUCTURE GROUND.
PAINTED AND GALVANIZED STEEL STRUCTURES, THE
STRUCTURE STEEL IS THE STRUCTURE GROUND.

7. SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE
DOWNLEAD CLAMP AND BONDING CLAMP.

8. FOR CONCRETE POLES USE BANDING CLAMPS TO SECURE
FIBER OPTIC CABLE AND COIL BRACKET TO THE POLE.

SEE DRAWING 41 1030.

9. ON PAINTED OR GALVANIZED TUBULAR STEEL
STRUCTURES, DRILL AND TAP HOLE FOR SECURING
GROUND BONDING CLAMP TO STRUCTURE.
GALVANIZING IN NEW HOLE TO PREVENT RUST.

10. SEE PROJECT SPECIFICATIONS FOR USE OF DRILLED AND
TAPPED BOLT (ITEM 6) OR THRU BOLT (ITEM 8).

REFERENCE DRAWING

FIBER OPTIC CABLE MOUNTING

DOWNLEAD CLAMPS AND BANDS

___________ 41 1030

ON STEEL POLES,

ED WHERE CABLE

FOR

SPRAY COLD

12-17-18
A7-CN

REVISED DETAILS AND

NOTES.

9-29-16
A7-JAM

GENERAL REVISIONS T
AND NOTES.

O DRAWING, MATERIAL

1-14-11
A7-JSR

REVISED MATERIAL LI

ST

5-15-08
A7-MK

REVISED BONDING CLAl

MP & MATERIAL LIST

6-8-06
A7-RC

m(O(Oo|mMm|™M

REVISED SPARE COIL
ATTACHMENT TO STEEL

QUANTITY, LOOP, AND
POLE.

U
WESTERN AR

NITED STATES DEPARTMENT OF ENER

oY
EA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STEEL AND CONCRETE
POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING

ELECTRICAL ENGINEERING MANAGER

2| AuusT 1, 2000 |

41 | 1028

RFF(S):
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ITEM PART NUMBER
NO. ITEM DESCRIPTION (OR EQUAL) MANUFACTURER (OR EQUAL) |QUANTITIY
*ﬂ* 1 |FIBER OPTIC SPLICE ENCLOSURE SBO1 ACA (AFL) 1
@/ ~_ 2 |3-PIECE EXTERNAL COIL BRACKET CB-44-3AL ACA (AFL) 1
CLIP FIBER OPTIC 3 |wooD POLE STRUCTURE 1
Eﬁg#ECE\{,ER;R%EE% : 4 |DOWNLEAD CLAMP SEE NOTE 7 AS REQD
COILED LOOP 5 |GROUND BONDING CLAMP (ONE GROOVE SIZE) ACA (AFL) 1
§E§Lh OﬁgngNgI';G CLAMP, 6 |5/8" MACHINE BOLT W/NUT, SQUARE WASHER & LOCKNUT 2
7 |GROUND BONDING CLAMP (TWO GROOVE SIZE) 1
COPPER CLAD GROUND
CABLE BONDED TO POLE
@\ GROUND, SEE NOTE 6
FACTORY HOLES
SIZED FOR FIBER
OPTIC CABLE, SEE NOTE 4 /@
SEE DETAIL A COILED FIBER N
OPTIC CABLES,
SEE NOTES 1 & 3
(0] [0]
DY N\ / (
) A} [/ C
D) ) | 11 [
) C
JO O\
NOTES

1. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED
BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.

‘= 2. PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO
STRUCTURE USING 5/8'" HARDWARE.
' 3. FIBER CABLE COIL TO BE SECURED USING PANDUIT,

STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
EQUIVALENT. COIL TO BE SECURED WHERE CABLE
ENTERS AND EXITS COIL.

4. FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
ENTRANCE. UNUSED ENTRANCE HOLES SHALL BE SEALED
WATERTIGHT.

5. DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED
MANUFACTURER'S SPECIFICATION.

6. THE OPGW SHALL BE SECURELY BONDED TO THE GROUND

DRIP LOOPS
SEE NOTES 4 & 5

20'-0"

IMAGES:

Dec 20, 2018- 10:54am

S:\projects\Misc\StandardDrawings\Drawings\F inal\41
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% CLAMP AND THE GROUND CLAMP SECURELY BONDED TO
THE STRUCTURE GROUND.
7. SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE
@\ DOWNLEAD CLAMP AND BONDING CLAMP.
8. IF LAG BOLT IS USED TO SECURE GROUND BONDING
CURVED WASHER CLAMP TO STRUCTURE, A SECOND GROUND CLAMP IS
HUGHES OR EQUAL = REQUIRED.
Eggzégcz%ys oR EQUAL =S NO. 2 AWG 30% CONDUCTIVITY,
) COPPER CLAD GROUND WIRE
S| RO REFERENCE. DRAWING
N s Ta e SECTION A-A WOOD POLE_GROUNDING DETAILS__ _ _ _ _ _ __ __ 41 1012
. . PTICAL F P FIBER OPTIC CABLE MOUNTING
.. s DOWNLEAD CLAMPS AND BANDS_ _ — — — _ __ ___ 41 1030
CABLE OPENING END PLATE
OPGW I ;g:égfﬂi REVISED REFERENCE DRAWINGS LIST.
H 12-17-18 MINOR REVISIONS.
A7-SR
COPPER CLAD GROUND G i;gﬁ;’;e /(iEgEES"L(EgFVISIONS TO DRAWING, MATERIAL
CABLE BONDED TO POLE
1-14-11 REVISED NOTE 1 AND NOTE 7. REVISED TABLE
EO] GROUND’ SEE NOTES 6 & 8 F A7-JSR NUMBERS AND ITEMS
3 E 5-15-09 REVISED BONDING CLAMP & MATERIAL LIST.
A7-MK
6-8-06 REVISED SPARE COIL QUANTITY, LOOP, AND
o TO STRUCTURE GROUND D A7 — RC ATTACHMENT TO WOOD POLE.
TED STATES DEPARTMENT OF ENERG

DETAIL A
(SEE NOTE 8)

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

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING

pEsionep STEVEROCK APPROVED ROSS CLARK
ELECTRICAL ENGINEERING NANAGER

[ 1029

Ca:| AugusT 1, 2000 | 41
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CABLE

STANDARD CLAMP

TOWER ANCLE‘ﬁ\\‘

3/8"#x3" LAG BOLT

2.38"

TANDA

AMP

TH LA T

CABLE
BUSHING BUSHING
\
@@ :

-~ '

| -

\ ,/

4.34"

TANDA AMP

AS REQUIRED

TANDA

TOWER ANGLE‘ﬁ\\\\

AMP

1/2-13NC x 1.62
BREAK-AWAY BOLT

TH A

ATTACH

AS REQUIRED |

AS REQUIRED

TA

1/2-13NC x 1.62
BREAK-AWAY BOLT

TH A
FE

ATTACH
T

T

T

STANDARD CLAMP

STANDARD CLAMP

0.5"

CABLE CABLE
BUSHING \ / BUSHING Ei

O

1

—T—
3.69" 2.38"

4.34"

A AMP

SECURE BANDING CLAMP TO
STRUCTURE USING 1/2" STAINLESS STEEL BANDING

3/8"#x3" LAG BOLT

o

Hj\[
ELASTOMER BUSHING

FIBER-OPTIC CABLE

3/8"#x3" LAG BOLT

DOWNLEAD CLAMP FOR WOOD POLE STRUCTURE

FOR SPLICE CASE ATTACHMENT
MINIMUM OF 8'" OF BAND FOLDED
OVER ON THE INSIDE OF THE
OUTER BAND LOOP, AND LYING
AGAINST SPLICE CASE

STAINLESS STEEL BAND MINIMUM
TENSILE OF 95,000 PSI

AND MINIMUM YIELD OF 45,000
PSI (0.03" THICK x 0.75'" WIDE)

HIGH STRENGTH GRADE 5
CARRIAGE BOLT (3/8"#x6'')

BAND ASSEMBLY
FIXED RETAINER EXTRUSION

STAINLESS STEEL BAND —

INSIDE BAND FOLD, EDGE VIEW

FIXED RETAINER EXTRUSION

STAINLESS STEEL BAND

TA T Al

2.50

M
M
—

COPPER CLAD OPGW

TWO GROOVE SIZEJ//

|
GROUND CABLE %
J .50 DIA

AMP_F
WOOD, CONCRETE AND WEATHERING STEEL STRUCTURES

TWO FIBER OPTIC CABLES
ONE GROOVE SIZE

1.1/4"

%‘\DRILL AND TAP BOLT

TO STRUCTURE
.50 DIA

AMP_F

GALVANIZED AND PAINTED STEEL STRUCTURES

REFERENCE DRAWINGS
SUBSTATION STANDARDS FIBER OPTIC

CABLE MOUNTING_ _ _ _ _ _ _ _ __ __ ___ _ _ 31 1097
LATTICE STEEL STRUCTURES
FIBER OPTIC CABLE MOUNTING_ _ _ _ _ ___ _ _ 41 1027
STEEL AND CONCRETE POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING_ _ _ _ _ ___ _ _ 41 1028
WOOD POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING _ _ _ _ _ __ __ _ 41 1029
FIBER OPTIC CABLE OVERHEAD
TO UNDERGROUND TRANSITION_ _ _ __ _ _ _ __ _ 41 1035
F |12-17-18 ADDED STAINLESS STEEL BAND DETAIL AND BONDING
A7-SR CLAMP DETAIL SHOWING TWO FIBER OPTIC CABLES.
E |952916 GENERAL REVISIONS. REMOVED STAINLESS STEEL
A7-JAM BAND FOR SECURING SPLICE ENCLOSURE.
D 471 ADDED STANDOFF BOLT OPTION.
A7-RC
C 551809 REVISED BAND NOTE AND ADDED BONDING CLAMP.
A7-MK
B|-si-0s ADDED BONDING CLAMP FOR WOOD POLE STRUCTURE
A7-KKR DETAIL.
07-15-03 REVISED TITLE BLOCK.
Alire
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

FIBER OPTIC CABLE MOUNTING
DOWNLEAD CLAMPS AND BANDS

ELECTRICAL ENGINEERING MANAGER

Ca,

| AucusT 01, 2000 |

41 | 1030

RFF(S):
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MATERIAL LIST

TTEM OPGW ASSEMBLY QUANTITY

NO. [ sa[pPB[PBY[sL[sp [ sve][Tw][Tv] TH][Tv]FoB
1 NOTE 9 GUIDE CLAMP
2 1 12 [ 1 1 1 [ 2 | 4x [ANCHOR SHACKLE, BNK
3 1 1 1 1 2% |Y-CLEVIS EYE 90°, BNK (NOTE 13)
K 12 [ 1 1] 2 SUSPENSION CLAMP, BNK (NOTE 13)
5 [ 1 1 1 Y-CLEVIS EYE, BNK (NOTE 13)
6
7
8

DESCRIPTION

2 2 CLEVIS EYE, BNK

1 Y-CLEVIS CLEVIS 90°, BNK
1 1 1 1 2 |OPGW DEADEND, BNK

9 1 1 1 |YOKE PLATE

10 1 1 2% |CONNECTING LINK

11 1 1 1 1 1 1 ARMOR ROD

12 2% |OVAL EYE-OVAL EYE TURNBUCKLE (16')
SUSPENSION ASSEMBLY % QUANTITY DEPENDS UPON HARDWARE OPTION THAT WILL BE USED.

OPGW-SL
FOR ATTACHMENT HOLE IN-LINE WITH OPGW

SEE NOTE 7

AL

SUSPENSION ASSEMBLY SEE NOTE 4
OPGW-SA SUSPENSION ASSEMBLY SUSPENSION ASSEMBLY

FOR ATTACHMENT TO STEEL ANGLE OPGW-PB OPGW-PBY
OR SUPPORT BRACKET FOR ATTACHMENT TO POLE BAND  FOR ATTACHMENT HOLE IN-LINE WITH OPGW
OPGW REFERS TO THE OPTICAL GROUND WIRE.
GROUNDING OF THE OPGW ATTACHMENT ASSEMBLIES SHALL

© ] @ /////////// zq
777 BE IN ACCORDANCE WITH THE MANUFACTURER'S

NOTES

BNK INDICATE BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

SEE SPECIFICATIONS FOR STRENGTH RATING OF
COUPLING HARDWARE.

ASSEMBLIES OPGW-PBY AND OPGW-SYL SHALL BE USED
FOR LINE ANGLES OF 30° TO 60°.

LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.

o/

®

aups N

DAL

4 y 4 RECOMMENDATIONS.
v CHAIN LINK FURNISHED AS PART OF THE STRUCTURE FOR
X NEW CONSTRUCTION.
L SEE NOTE 4 8. THE SHACKLE TO Y-CLEVIS CONNECTION IS REQUIRED TO
8) DETAIL A PROVIDE 360° MOVEMENT.
0 2 SUSPENSION ASSEMBLY OPGW-SP SUSPENSION ASSEMBLY OPGW-SYL 9. PREVENT THE OPGW FROM CLASHING WITH ALL POLES AND

3 - TOWERS BY PROVIDING SUFFICIENT NUMBER OF GUIDE
FOR ATTACHMENT HOLE PERPENDICULAR TO OPGW FOR ATTACHMENT HOLE IN-LINE WITH OPGW CLAWPS TO ATTACH THE LOOP TO THE STRUCTURE OR BY

= &) el — 5 = LOOPING THE CABLE OVER THE TOP OR AROUND THE

= SIDES OF POLES.

. ANY PROPOSED CHANGE OF HARDWARE SHALL REQUIRE THE
1 = CONTRACTOR TO RECEIVE APPROVAL FROM ENGINEERING

o) [0) PRIOR TO THE CHANGE.

11. HARDWARE SHALL HAVE MINIMUM RATED STRENGTH OF
ol %zzzzzzzzzzzzzza el
lroy) 12. ADD 9-INCH CONNECTING LINK FOR USE WITH DEAD-END
\ TEES.
R T 13. SIZE WIDTH OF EYE ON Y-CLEVIS TO FIT BETWEEN EARS
| | e DETAIL A OF SUSPENSION CLAMP.
14. USE OPGW-TV FOR GLUED LAMINATED WOOD TENSION

OPGW STRUCTURES WITH LINE ANGLES GREATER THAN 1°.

’ﬁ““““““m
I
o
|@/<I

~

6"
5]

o)
Ay
O
A

o)
Ay
O
A
A

Ao
7
7

6"
1
FaYFa)
T
ralVa\
T

7

NS
\ 1

/7 N

\'4 5“ )
P 222 AN e =——— i C
N S

7
p
\%‘Q \@ NOTE 9

e, DETAIL A

% TYPICAL BOLTED DEADEND W/

TS oy oL FLOATING DEADEND ASSEMBLIES BREAK AWAY BOLTS

FOR ATTACHMENT TO EXTENSION LINK, FOR ATTACHMENT HOLE IN-LINE WITH OPGW AND OGW
EACH WAY

8-16-22 ADDED ARMOR ROD. REMOVED FDA ASSEMBLY.
A7-CN

4-19-11 ADDED SUPPORT BRACKET ASSEMBLY. ADDED NOTES
A7-KKR 12, 13 AND 14.

9-20-10 ADDED BNK TO ITEM 8.
A7-RC

5-15-09 REVISED FLOATING DEADEND AND NOTE 9.
A7-MK

7-2-04 REVISED TURNBUCKLE FITTINGS, NOTE 7 AND ADDED
A7-FSC OPGW-SP

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

(8) DETAIL A

7-1-02 MINOR REVISIONS.
A79-JGW

>IojojlofmM®

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

RO TRANSMISSION LINE STANDARDS
NOTE 9
, y Ly OPTICAL GROUND WIRE ASSEMBLIES

TENSION ASSEMBLY TENSION ASSEMBLY TENSION ASSEMBLY

OPGW_TV OPGW_TH OPGW_TLV DESIGNED JEFF WILD _ _ _ _ _ _ APPROVED jLO%ST R%‘EJ’:\ELKiN(fNiﬁN(TMXNEERi
FOR VERTICAL ATTACHMENT HOLE FOR HORIZONTAL ATTACHMENT HOLE FOR VERTICAL ATTACHMENT HOLE ON ELE ENGINEE

(NOTE 14) LATTICE TYPE TOWERS Ad MARCH 1, 2000 | 41 | 1031
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MATERIAL LIST
ITEM DESCRIPTION QAUNTITY

1 |WOOD, STEEL OR CONCRETE POLE STRUCTURE I

2 |STRUCTURE DOWNLEAD CLAMP (5'—0'" SPACING) AS REQD
3 |FODC IN WATERPROOF METALLIC CONDUIT
4 |AERIAL FIBER CABLE

5 |[RIGID CONDUIT RISER, 10'-0"

6

7

8

SEE DETAILS C & D —~ |_—CLIP FIBER OPTIC CABLE
N EVERY 5 FEET. WHEN OPGW

/ LAST CLIP PRIOR TO COILED A
@/ LOOP SHALL BE BONDING CLAMP,

SEE NOTES 6 & 8

ATTACH STANDOFF
BRACKET TO WOOD
POLE WITH STANDARD

COILED FIBER OPTIC C 5/8'" GALVANIZED BOLT

CABLE(S), SEE NOTES 1 & 3 90° SWEEP-RIGID

TRANSITION COUPLER

6'' STANDOFF BRACKET

NOTE:
COMPLETED SPLICE SECURE CONDUIT

NININ|= =

EA

EA

EA

EA

9 |[3/8" U-BOLT w/ 2 LOCKWASHERS & 2 NUTS EA
10 |WATER TIGHT ADAPTER AND REDUCER AS REQD
EA

EA

LF

EA

N \ ggfggsogéfosurzg ENCLOSURE BEFORE ggﬁ 31333#’*0
/ by ggé{-’%gg IchJP oNTO NoTE 7(10 11 |WEATHERPROOF PVC ELECTRICAL UTILITY BOX 1
L “ COIL BRACKET (8) /® 12 |WEATHERPROOF PVC BLANK ELECTRICAL BOXCOVER | 1
| I S\ _ DETAIL A 13 [1/2" PVC CONDUIT 3
Loy Y ' i _ 14 |1/2" — PVC CONNECTOR 1
S 5 L 15 |14ga THAN WIRE LF
AN - ®/1 172" LAG SCREW 16 |TONEABLE HDPE CONDUIT
‘ss - ] DETAIL A 17 |PANDUIT STAINLESS STEEL TIES 6 | EA
“a o 0P0y P WOOD POLE 18 |FIBER OPTIC SPLICE ENCLOSURE (AFL-SBO1) 1 | EA
—— sel. NOTES
S O 1. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
DRIP LOOPS, 7 COIL ~uf00C L] OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
SEE NOTES 4 & 5 STORAGE - COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED

BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.
LENGTHS ARE MINIMUM.
" 2. PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO
gﬁELsgﬁ,fgﬁﬁgs STRUCTURE USING 5/8'" HARDWARE. ON STEEL POLES,
SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST. FOR
CONCRETE POLES USE CARE TO NOT CUT STEEL
STRANDING MEMBERS WHEN DRILLING POLE.
3. FIBER CABLE COIL TO BE SECURED USING PANDUIT,
STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
EQUIVALENT. COIL TO BE SECURED WHERE CABLE
ENTERS AND EXITS COIL.
4, FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
ENTRANCE. UNUSED ENTRANCE HOLES SHALL BE SEALED
WATERTIGHT.
5. DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED
MANUFACTURER'S SPECIFICATION.
/-SEE NOTE 7 6. THE OPGW SHALL BE SECURELY BONDED TO THE GROUND
DETAIL B CLAMP AND THE GROUND CLAMP SECURELY BONDED TO
e d L ~— re THE STRUCTURE GROUND.
DETAIL A 7. WATERPROOF ADAPTOR AND REDUCER CONNECTOR ARE
STEEL POLE REQUIRED TO CONNECT THE 2 INCH RIGID CONDUIT TO
THE 1 INCH FLEXIBLE WATERPROOF METALLIC CONDUIT.
8. SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE
DOWNLEAD CLAMP AND BONDING CLAMP. BANDING CLAMP
CAN BE USED IN PLACE OF STANDARD CLAMP UPON
APPROVAL BY THE COR.
9. ON WOOD POLES, USE LAG SCREW TO SECURE GROUND
— BONDING CLAMP TO STRUCTURE. ON TUBULAR
STRUCTURES, DRILL AND TAP HOLE FOR SECURING
GROUND BONDING CLAMP TO STRUCTURE. ON LATTICE
STRUCTURES, DRILL HOLE AND SECURE GROUND BONDING
CLAMP TO STRUCTURE USING NUT AND LOCK WASHER.
SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST.
10. ORIENTATE 90° RIGID SWEEP TO MATE WITH THE
TONEABLE DUCT.

—r THIS APPLICATION IS FOR USE ONLY

A BRACKET FODC IN 1" WATERPROOF
I B FLEXIBLE METAL CONDUIT
~ J

"SERVICE LOOP'

@/
O .
@/

8'—0"

SECURE CONDUIT
WITH STANDARD
3/8" U-BOLT

DETAIL A
He]

e UNDERGROUND
LOCATING BOX

Denton, Debra on 10/18/2016 6:35 AM

FINISHED GRADE

; AN TANTNS %Q\{Q \/\,W SN
=

20'—0"

11"
=

11_o"

210"

3_g"
MIN
~4n

S

|
|
|
|
|
| A
|
|
|
|

rojects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForF inal\Scripts\41_1035.dwg Last Saved By:

[l |
@\ y . j i OUT ON THE LINE, AND IS NOT TO BE
- — I ~3n E USED FOR TAKING UNDERGROUND FIBER
j \@ INTO A SUBSTATION
NOTE 1.4
p REFERENCE DRAWINGS
8 |_— COPPER CLAD GROUND SECTION A-A DETAIL B TRANSMISSION LINE STANDARDS STEEL AND
GROUND, SEE NOTE 6 GUIDELINES FOR THE INSTALLATION OF THE =~ OPTIC CABLE WOUNTING  ____________
TRANSMISSION LINE STANDARDS WOOD POLE
UNDERGROUND LOCATING BOX miﬁgﬂ%‘é?%ﬁ EEERS%ESR B«S)urgégg _______ 41 1029
1.1 INSTALL 3'-0" OF 1/2" PVC CONDUIT UP THE BASE
5 OF THE POLE TO 12" (1'-0") ABOVE THE GROUND CLAUPS AND BANDS o POMN-EAD 41 1030
3 LINE. ATTACH PVC CONDUIT TO THE POLE WITH 1,2¢ G ARBANDS- ————
© EMT STRAP. UNITED STATES DEPARTMENT OF ENERGY
iy 1.2 ATTACH WEATHERPROOF PVC ELECTRICAL BOX TO TOP WESTERN AREA POWER ADMINISTRATION
5 3 %EERBgIﬁSEDG%SgUggLE OF CONDULT WITH PVC CONNECTOR AND TO THE POLE HEADQUARTERS — LAKEWOOD. COLORADO
‘ i NEXT TO THE RISER.
© O | GROUND, SEE NOTE 6 1.3 PLACE TRACER WIRE IN 1/2" PVC CONDUIT AND TRANSMISSION LINE STANDARDS
" OPGW FIBER GROOVE ELECTRICAL BOX.
8 1.4 BOND TRACER WIRE TO TONEABLE DUCT TRACER WIRE. FIBER OPTIC CABLE
PROTECT CONNECTION FROM MOISTURE USING
s SEE NOTE 9 E
S 3 . GROUND HEAT-SHRINK. OVERHEAD TO UNDERGROUND TRANSITION
€ 4'?'\\5/\ SIS ) "<7/\YA<//\W 55 DIA L CABLE GROOVE 1.5 STRIP THE END OF THE TRACER WIRE BACK ONE INCH
2 P ey - (1), AND COVER W/WIRE NUT.
& . L ' 1.6 COIL THE TRACER WIRE IN THE ELECTRICAL BOX. pESIoNED JEFFREY A. MILLER, P-E. _  poproven STEVENROCK _ _
3 Toeem S 1.7 PLACE WATERPROOF COVER ON ELECTRICAL BOX. ELECTRICAL ENGINEERTNG WANAGER
< s o e PR DETAIL C DETAIL D 1.8 LABEL THE COVER.
5 AT SRR Cac| ocToBeR 18, 2016 | 41 | 1035
T & Lo T ' s

XREF(S):
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MATERIAL LIST

ADSS CABLE
ITEM ASSEMBLY QUANTITY DESCRIPTION

TRUN|[ SL | SP | TV [ TH
1 1

=
o

STRUCTURAL REINFORCING LAYER (SRL)
FORMED WIRE DEADEND

THIMBLE CLEVIS, BNK

14-INCH CLEVIS-EYE EXTENSION LINK, BNK
OUTER SUPPORT RODS

1 1 FORMED WIRE SUSPENSION ASSEMBLY

1 1 Y-CLEVIS-EYE 90°, BNK

1 TRUNNION ASSEMBLY

1 1 ANCHOR SHACKLE, BNK

alalal—=

1
1
1
BANDING SLOT 1

ACCEPTS 1.25"
WIDE BANDS 8 ADSS CABLE

=

VA E 11° MAX

INSTALLED

olo|N|lo|jo|d|[w|N]|=
-
-

5/8" SQUARE

HEAD BOLT
PART OF STRUCTURE ADSS CABLE SQUARE WASHER

5/8" x 2x2 x 1/4" THICK

TANGENT ASSEMBLY ADSS-TRUN
(FOR SHORT SPANS)

SUSPENSION ASSEMBLY ADSS-SP
FOR ATTACHMENT HOLE PERPENDICULAR TO ADSS CABLE
(FOR LONG SPANS) NOTES

1. BNK INDICATE BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. ADSS REFERS TO ALL DIELECTRIC SELF SUPPORTING
FIBER OPTIC CABLE.

3. GROUNDING OF THE ADSS ATTACHMENT ASSEMBLIES
SHALL BE IN ACCORDANCE WITH THE
MANUFACTURER'S RECOMMENDATIONS.

4. EYE-BOLT FURNISHED AS PART OF THE STRUCTURE
FOR NEW CONSTRUCTION.

5. ANY PROPOSED CHANGE OF HARDWARE SHALL REQUIRE
THE CONTRACTOR TO RECEIVE APPROVAL FROM
ENGINEERING PRIOR TO THE CHANGE.

6. THE STRUCTURAL REINFORCEMENT LAYER (SRL) IS A

ADSS CABLE ADSS CABLE

i .

S:\pmpewn‘wﬁ‘scwmndardmndwg’ggg’»(]lvrm’mqg\DesignDrawinqs\wagsReadyForFinaI\Scripts\41_1036a.dwg Last Saved By: Denton, Debra on 5/14/2020 1:42 PM

Plotted By:denton May 14, 2020- 1:43pm

IMAGES:

SUBSET OF ARMOR ROD THAT IS THE FIRST LAYER
APPLIED TO THE ADSS CABLE. THEY ARE SPIRALED
IN A PRECISE TWIST LAY TO MATCH THE DIAMETER
AND LOAD OF A SPECIFIC CABLE. THEY ARE
NORMALLY GROUPED TOGETHER IN A SUBSET OF FOUR
TO FIVE RODS AND HAVE GRIT APPLIED TO THE
INSIDE FOR SLIP RESISTANCE.

7. THE CABLE STORAGE BRACKET INSURES THE PROPER
BEND RADIUS FOR THE STORED FIBER OPTIC CABLE
AND PROVIDES FOR HORIZONTAL STORAGE, TIERING

e

SUSPENSION ASSEMBLY ADSS—SL FORMED MR DD ooy ADSS—TH BoPLToATTONS . CSEE MeABLE GLACK SToRAGEN O
FOR ATTACHMENT HOLE IN LINE TO ADSS CABLE DETAIL ON THIS DRAWING.

(FOR LONG SPANS)

ADSS CABLE

N FORMED WIRE DEAD-END ASSEMBLY ADSS-TV

FOR VERTICAL ATTACHMENT HOLE

A |/§;1éﬁ20 |RE\/ISED DETAILS. ADDED ADSS-SP AND ADSS-TV.

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

TRANSMISSION LINE STANDARDS
ALL DIELECTRIC SELF SUPPORTING

\S’SEEEBEKZE‘E’-’FT (ADSS) FIBER OPTIC CABLE
ASSEMBLIES
\—/ DESIGNED K- ROWE __ APPROVED STEVE ROCK __
CABLE SLACK STORAGE
(SEE NOTE 7) °a| NOVEMBER 20, 2019 | 41 | 1036

Return to TOC
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5/8% OR 3/4¢ BOLT

HEAVY HEX NUT

M—F LOCKNUT OR PALNUT
SEE NOTE 2

CONNECTION BOLT
ASTM A394 TYPE 1

5/8¢ OR 3/4¢ STEP BOLT

o

HEAVY HEX NUT

M—F LOCKNUT OR PALNUT
SEE NOTE 2

5 5/8"

2 38"

6 5/8" WHERE REQUIRED FOR INTERFERENCE

5/82 OR 3/4¢ STEP BOLT

o

ASTM A394 TYPE 0

HEAVY HEX NUT

M—F LOCKNUT OR PALNUT
SEE NOTE 2

2 3/8"

N
ASTM A325 TYPE 1 (ALTERNATE) L\\
y
FALL PROTECTION
ATTACHMENT
5 5/8"
"6 5/8" WHERE REQUIRED FOR INTERFERENCE
FORGED TYPE (ALTERNATE)
STEP BOLT
BOLT LENGTHS REQUIRED FOR VARIOUS GRIPS
L FOR 3744 BOLTS 112" 1 374" 2" 2 174" 2" 172" 2 374"
GRIP 174" | 5716" | 378" | 7/16" | 1/2" | 9/16" | 5/8" |11/16" | 3/4" |13/16" | 7/8" | 15/16"| 1" |1 1/16"|1 1/8" |1 3/16"|1 1/4" |1 5/16'"|1 3/8" |1 7/16"
L FOR 5/82 BOLTS 11720 1.374" 2" 2 174" 2" /2"
L FOR 3742 BOLTS 2 374" 3" 3 174" 3 172" 3 374"
GRIP 1.1/2" |1 9716" (1 578" [t 11/16"[1 3/4" [t 13/16"[1 7/8" [t 15/16"| 2" |2 1/16"(2 1/8" |2 3/16"|2 1/4" [2 5/16"(2 3/8" 2 7/16" 2" 1/2"
L FOR 5/84 BOLTS 2 374" 3" 3 174" 3 172" 3 374"

\\\\*FALL PROTECTION ANCHORAGE PLATE
SEE DRAWING 41 2071

1. GRIP INCLUDES FILLS AND WASHERS WHEN USED.
2. SELF-LOCKING HEAVY HEX NUTS (ANCO STYLE OR

EQUAL)

AND LOCKNUT.

NOTES

MAY BE USED IN LIEU OF HEAVY HEX NUT

8-9-16
D A7-CN

REVISED CONNECTION BOLT, STEP BOLT, AND BOLT
LENGTH TABLE

C 7-15-03
A7-DH

REVISED TITLE BLOCK ONLY.

B 7-13-99
A3-DH

REDRAWN .

SUPERSEDES DWG NO. 40-D-5672

WESTERN

CORPORATE SERVICES OFFICE — LAKEWOOD

UNITED STATES DEPARTMENT OF ENERGY

AREA POWER ADMINISTRATION
COLORADO

TRANSMISSION LINE STANDARDS

TOWER BOLTS

CIVIL ENGINEERING MANAGER

|  APRIL 10,

1979 |

41 [ 2001
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3 172" 2 174" 3 172" 2 174"

LENGTH WEIGHT EACH
1.7/8" 2" 1.7/8" 2" TY.

Q MATERTAL FEET | INCHES MARK (LB)
3 7/8 |[1FP-5R 1.3

3 7/8 |[1FP-5L 1.3

1 ' 1/4" PL 1/4x6 1/2

PL 1/4x6 1/2

N PL 1/4x6 3/8 3 7/8 |2FP-5R 1.3
/ |_—13/16"8 STEP PL 1/4x6 3/8 3 7/8 |2FP-5L 1.3
BOLT HOLE

13/16"# STEP
BOLT HOLE ——|

¥
o
7/16"
i
7/16'

e
|
2 9/16"
-
//
|
3/8" L
9/16"
2 9/16"
|
|
9/16"
—
3/8" I‘
|

o|o|o|o

2 7/8"
2 7/8"

5 172"
5 172"

7/16"

NOTES
1. STEEL PLATE:

¥ R1 5/g. ri /8 - GALVANIZED STRUCTURES: ASTM A572.
O GALVANIZE ALL MATERIAL AFTER FABRICATION.
— WEATHERING STEEL STRUCTURES: ASTM A242,
2 1/4"# CONNECTOR i ASTM A588, OR ASTM A871.
ATTACHMENT HOLE 2. INSIDE BEND RADIUS FOR 1/4' PLATE: 3/8'"
2 1/4"# CONNECTOR 3. ANCHORAGE PLATE MARK NUMBER - KEY TO
ATTACHMENT HOLE DESIGNATIONS:
— FP DENOTES "FALL PROTECTION'.

RIGHT ANCHORAGE PLATE LEFT ANCHORAGE PLATE TR RO D LEox=aTER Doty © KIFS-

FOR 3/4"# STEP BOLTS FOR 3/4"# STEP BOLTS ATTACHMENT .

4.MAXIMUM SHEAR STRENGTH FOR ASTM A325 BOLTS,
(STEEL PS&E1$I§UCTURES) (STEEL PS%E1gT§UCTURES) THREADS EXCLUDED FROM SHEAR PLAIN:
— Al - - 5/8"$=15.3 KIPS.
(NOTE 5) (NOTE 5) - 3/4"$=22.1 KIPS.
FOR ASTM A394 BOLTS, THREADS EXCLUDED FROM SHEAR
PLAIN:
- 5/8"8=15.3 KIPS.
NOTE: SHEAR STRENGTHS ARE 69% OF ABOVE VALUES WHEN
PLATE IS IN THE SHEAR PLAIN OF THE BOLT.
5. INSTALLATION INSTRUCTIONS:
- STEEL POLE STRUCTURES: INSTALL ANCHORAGE PLATES
FLUSH WITH CENTER SUPPORT OF PERMANENT LADDERS
WITH NO WASHERS BETWEEN NUT AND ANCHORAGE PLATE
3 1/2" 2 1/4" 3 172" 2 1/4" ggngE;WEEN ANCHORAGE PLATE AND CENTER LADDER
— LATTICE TOWERS: INSTALL ANCHORAGE PLATES FLUSH
17/8" 2" 17/8" 2" WITH LEG ANGLES WITH NO WASHERS BETWEEN NUT AND
. ANCHORAGE PLATE NOR BETWEEN ANCHORAGE PLATE AND
' LEG ANGLES.
INSTALL PLATES WITH BOLT HOLE UP TOWARDS TOP OF
. STRUCTURE, IN THE VERTICAL DIRECTION ONLY.
| & NEVER MOUNT PLATES WITH THE PLANE OF THE BOLT
HOLE AND ATTACHMENT HOLE PARALLEL TO GROUND
\ //////’- |_—11/16"¢ STEP SURFACE, UNLESS THE LOAD IS ONLY IN THE
BOLT HOLE HORIZONTAL DIRECTION. SEE ENGINEER FOR SPECIFIC
DETAILS.
— INSTALL NUT AND LOCKNUT OR LOCK WASHER ON '"BACK

- f i \J SIDE" OF CONNECTION.
— ENSURE THAT PLATES DO NOT MOVE AFTER

3/4"

|
2 7/8"
|
|
7/16"
,
2 7/8"

7/8"  3/4"
1.1/8"

7/8"

1.1/8"

1/21|

172",

1/4" 1 1/4"
—

¥
7/16"

i
7/16'

11/16"# STEP
BOLT HOLE ——|

/

9/16'"
9/16""

¥ INSTALLATION.

-
N

2 9/16"

3/8"
3/8"

2 7/8"
2 7/8"

5 172"
5 172"

B 4-26-16 MODIFIED NOTES 3, 4 AND 5.
A7TCTG

5-27-15 REDRAWN AND REVISED MARK _NOS. AND TITLE BLOCK
A7-8GH ADDED LEFT ANCHORAGE PLATES

S"ATES DEPARTMENT OF E

WE§TE AREA POWER ADMI‘%ISTRAT RA%N
CORPORATE SERVICES OFFICE - LAKEWOOD. COLORADO

2 1/4"% CONNECTOR TRANSMISSION LINE STANDARDS

ATTACHMENT HOLE STEEL POLE STRUCTURES

RIGHT ANCHORAGE PLATE LEFT ANCHORAGE PLATE FALLAF[\:?I())TELCﬁ'\HIg\JECH;rggEngATES
FOR 5/8"# STEP BOLTS FOR 5/8"8 STEP BOLTS

(LATTICE TOWERS) (LATTICE TOWERS) R

MARK 2FP-5R MARK 2FP-5L CIVIL ENGINEERING MANAGER
(NOTE 5) (NOTE 5)

3/4"
>

R1 5,8, -

2 1/4"# CONNECTOR
ATTACHMENT HOLE

7/8" | 3/4"

1.1/8"

WA
NSEAN

7/8"
1.1/8"

1/21‘

172",

C

]  APRIL 7, 2015 41 [ 2071
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3 172"

1.7/8"
1/4n

T‘

= ‘ -
] o
N
(o2}
= N
R
= | X 2 1/4"$ CONNECTOR
oz~ /‘ L~ ATTACHMENT HOLE
S ‘
S — \\\ R1 55,
B
»
2 1/4"
" )
1" S e
o <
Py ol R
13/16'"¢ P >
STEP BOLT HOLE ~ |
\,4% ¥
™ ]
; \J ¥
} )
Eo 'l\)
R
~N -
&
% AN
N

¥
RIGHT ANCHORAGE PLATE FOR 3/4'¢ STEP BOLTS

(STEEL POLE STRUCTURES)
MARK 1FP-5R (SEE NOTE 5)

3 172"

17/8"

©
N
(o2}
o~ R EO -
o~ 8§
//T\\ N e
[
¥
r=t 5/8 / ¥
2 1/48
CONNECTOR N
ATTACHMENT HOLE X
2 1/4" b
o
o "
NES 2
> e
' - 13/16"# STEP
5 " BOLT HOLE
. i
S
" o
N
- o
&
> |
N

LEFT ANCHORAGE PLATE FOR 3/4'# STEP BOLTS

(STEEL POLE STRUCTURES)
MARK 1FP-5L (SEE NOTE 5)

1.1/ 2"x1 1/ 2"x11 GAUGE TUBE\

21g

MIN

o sua
CLEAR MIN
THREAD
LENGTH
.
— 4,
N | +
o)
—
—
(I -
(I o
(I il
(I -
(I
[
B
- ™
0 W
(I
I
(I
[ -
— o
. J
(I -
(I
(I
g
O
(I
(I
[ -
— o
. J
(I -
(I
(I
5
-] N
10 W
(I
(I
[
— -
— [=)
5 !
- |
CLEAR } }
[
—
I
} Bl
(I
(I
[
— -
(I [=)
(I il
(I -
(I
(I
5
-] N
- W,
|
7J_I\l_[7

FALL PROTECTION
INSTALLATION AT
ALTERNATE STEP BOLT

LENGTH WEIGHT EACH
Ty
Q MATERIAL FEET | INCHES MARK (g
1_[PL 1/4x6 172 0 3 7/8 |1FP-5R 1.3
1_[PL 1/4x6 172 0 3 7/8 |1FP-5L 1.3
NOTES

1. STEEL PLATE:
— GALVANIZED STRUCTURES: ASTM A572.

GALVANIZE ALL MATERIAL AFTER FABRICATION.

— WEATHERING STEEL STRUCTURES: ASTM A242,

ASTM A588, OR ASTM A871.

2.INSIDE BEND RADIUS FOR 1/4'" PLATE: 3/8"
3. ANCHORAGE PLATE MARK NUMBER - KEY TO
DESIGNATIONS:
— FP DENOTES "FLANGE PLATES';
— 5 DENOTES STRENGTH OF PLATE IN KIPS;
— R AND L DENOTES RIGHT AND LEFT STEP BOLT

ATTACHMENT.

4. ALLOWABLE SHEAR STRENGTH FOR ASTM A325 BOLTS,
THREADS EXCLUDED FROM SHEAR PLANS:
- 3/4"#=13.3 KIPS.
NOTE: ASTM A394 BOLT SHEAR STRENGTHS ARE 60% OF

ABOVE VALUES.

5. INSTALLATION INSTRUCTIONS:
— STEEL POLE STRUCTURES: INSTALL ANCHORAGE PLATES

FLUSH WITH CENTER SUPPORT OF PERMANENT LADDERS
WITH NO WASHERS BETWEEN NUT AND ANCHORAGE PLATE
NOR BETWEEN ANCHORAGE PLATE AND CENTER LADDER
SUPPORT .

— INSTALL PLATES WITH STEP BOLT HOLE TOWARDS TOP

OF STRUCTURE. NEVER MOUNT PLATES WITH THE PLANE
OF CONNECTOR ATTACHMENT HOLE PARALLEL TO GROUND
SURFACE.

— INSTALL NUT AND LOCKNUT OR LOCK WASHER ON '"'BACK

SIDE" OF CONNECTION.

— ENSURE THAT PLATES DO NOT MOVE AFTER

INSTALLATION.

REFERENCE DRAWINGS

MAINTENANCE PROVISIONS -

DETAILS  _ _ 43 2210

OUTLINES __ _ _ ______ 43 2206 THRU 2209, & 2214

D |11-822 REMOVED FALL PROTECTION AT EACH STEP DETAILL;
A7-BEP MODIFIED ALTERNATE STEP DETAIL.

C |11-20-18 REVISED FALL PROTECTION ANCHORAGE PLATES
A7-BEP MOUNTING POSITION.

B |5512-18 ADDED FIXED CLIMBING RUNG SECTION DETAILS AND
A7-BEP REVISED NOTES AND THE TITLE BLOCK.

A |11-18-15 REDRAWN AND REVISED MARK NOS. AND TITLE BLOCK.
A7-BGH ADDED LEFT ANCHORAGE PLATES.

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN_AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
STEEL POLE STRUCTURES

FALL PROTECTION ANCHORAGE PLATES

DESIGNED CHARLES GARCTIA _ _ AppROVED DOUG HANSON

CIVIL ENGINEERING MANAGER

C
A
E

APRIL 7, 2015 | 41 [ 2701
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10"

8 1/2" 8 1/2"
15"
|
PLUAN
1/2"
A
ELEVATION

e

SIDE VIEW

1.

2

NOTES

GALVANIZE MATERIAL AFTER FABRICATION.
. MINIMUM INSIDE COLD BENDING RADIUS : 2 1/4 INCHES.

REFERENCE DRAWINGS

MAINTENANCE PROVISIONS-

OUTLINES_ _ _ _ _ ____ _ 43 2206 THRU 2209, & 2214
DETAILS  _ 43 2210

C 10-8-20 |REVISED REFERENCE DRAWINGS.
A7-BEP

B 7-15-03 |REVISED TITLE BLOCK ONLY.
A7-DH

A 7-10-92 [REVISED REFERENCE DRAWINGS.
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FIXED CLIMBING RUNG SECTIONS, FACE D (NOTE 3)

FACE B

T
FACE A
PLAN
(ALL VIEWS TAKEN LOOKING IN DIRECTION OF ARROW)
B I

NOTES

1. "X'" DIMENSION SHALL BE MINIMUM REQUIRED TO
INSTALL TOP REMOVABLE CLIMBING RUNG SECTION.

2. DISTANCE FROM STEPS TO FACE OF POLE SHAFTS SHALL
BE THE SAME FOR FIXED AND REMOVABLE CLIMBING
RUNG SECTIONS.

3. FOR SWITCH STRUCTURES, LOCATE FIXED CLIMBING
RUNG SECTIONS AND CLIPS FOR REMOVABLE CLIMBING
RUNG SECTIONS ON POLE FACE OPPOSITE SWITCHES.

4. WELDS TO ATTACH MAINTENANCE PROVISIONS TO
STRUCTURES SHALL DEVELOP THE ULTIMATE TENSILE
STRENGTH OF THE ATTACHED PART.

- 5. DO NOT PROVIDE RING CLIPS OR BELT LOOPS ON FACE

B DIRECTLY UNDER SWITCH FRAMES.

Nov 30, 2023- 11:37am
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NOTE 1
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NOTE 1 NOTE 1

[‘w - NOTES
l | 1. ANTI PERCH DEVICES FOR STEEL POLE DAVIT ARMS

SHALL BE BLACK POLYETHYLENE WITH UV STABILIZER
AND CONICAL IN SHAPE APPROXIMATELY 6' TALL.
NOTE 1 PERMANENTLY ATTACH THE DEVICES TO THE TOPS OF
ALL OVERHEAD GROUNDWIRE AND CONDUCTOR DAVIT

ARMS AND CROSSARMS WITH STAINLESS STEEL STRAPS.
ANTI PERCH DEVICES SHALL COVER THE ENTIRE

LENGTH OF THE ARMS AND SHALL BE EQUAL TO: ZENA
PERCH PREVENTER MANUFACTURED BY ZENA OF PROMMEL

ENTERPRISES INC., 12551 174TH COURT N.,

JUPITER. FL 33478.
2. ANTI PERCH DEVICES FOR THE POLE TOPS SHALL BE

BLACK POLYETHYLENE WITH UV STABILIZER AND SHALL
=] BE CONE-SHAPED APPROXIMATELY 17'" TALL.
PERMANENTLY ATTACH THE DEVICES TO ALL POLE TOPS
WITH STAINLESS STEEL STRAPS OR BOLTS. DEVICES
SHALL BE EQUAL TO: ZENA CONE MANUFACTURED BY
ZENA OF PROMMEL ENTERPRISES INC., 12551 174TH
COURT N., JUPITER. FL 33478.

EXCEPTION: ANTI PERCH DEVICES FOR THE POLE
TOPS ARE NOT REQUIRED ON STRUCTURES WITH AERIAL
PATROL MILE MARKER OR WARNING SIGNS MOUNTED TO
POLE TOPS.
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NOTES

1. LOCATION OF CLIPS FOR REMOVABLE CLIMBING RUNG
SECTIONS SHALL PROVIDE FOR SMOOTH UNOBSTRUCTED
CLIMBING FOR THE FULL LENGTH OF ALL POLE SHAFTS.

2. WELDS TO ATTACH MAINTENANCE PROVISIONS TO
STRUCTURES SHALL DEVELOP THE ULTIMATE TENSILE
STRENGTH OF THE ATTACHED PART.

3. FOR VERTICAL COMPONENT OF INSULATOR LENGTH, "Z',
SEE SPECIFICATIONS.

4. FOR TENSION STRUCTURES, LOCATE CLIPS FOR
REMOVABLE CLIMBING RUNG SECTIONS ON POLE FACE
OPPOSITE POST INSULATORS.

5. ALTERNATIVE METHODS FOR MAINTENANCE PROVISIONS
AND ATTACHMENTS MAY BE SUBMITTED FOR APPROVAL.

6. REMOVABLE CLIMBING RUNG SECTIONS NOT SHOWN FOR
CLARITY.

7. CLIPS FOR REMOVABLE CLIMBING RUNG SECTIONS AT
WORKING LOCATIONS SHALL BE LOCATED SO THAT THE
BOTTOM STEP BOLTS ARE AT THE WORKING LOCATION
WHEN THE REMOVABLE CLIMBING RUNG SECTIONS ARE
INSTALLED.

8. LOCATIONS OF REMOVABLE CLIMBING RUNG SECTIONS
SHALL BE SPACED TO ALLOW REMOVAL OF ANY CLIMBING
RUNG SECTION WHILE ADJACENT SECTIONS REMAIN IN
PLACE.
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MAINTENANCE PROVISIONS -
OUTLINES — 43 2218 & 2019

. DISTANCE FROM CENTERLINE OF STEP BOLTS TO FACE OF

. CLIPS FOR REMOVABLE CLIMBING RUNG SECTIONS AT

NOTES
WELDS TO ATTACH MAINTENANCE PROVISIONS TO
STRUCTURES SHALL DEVELOP THE ULTIMATE TENSILE
STRENGTH OF THE ATTACHED PART.
STEP BOLTS SHALL BE CORRUGATED, KNURLED,
DIMPLED, OR OTHERWISE TREATED TO MINIMIZE
SLIPPING. COATING WITH SKID-RESISTANT MATERIAL
IS NOT ACCEPTABLE.

POLE SHAFTS FOR REMOVABLE CLIMBING RUNG SECTIONS

SHALL BE 7 INCHES.

INSIDE BEND RADIUS FOR 1/4" PLATE: 3/8".

ANCHORAGE PLATE MARK NUMBER — KEY TO

DESIGNATIONS:

— FP DENOTES "FLANGE PLATES';

— 5 DENOTES STRENGTH OF PLATE IN KIPS;

— R AND L DENOTE RIGHT AND LEFT ANCHORAGE PLATE.

INSTALLATION INSTRUCTIONS:

— INSTALL ANCHORAGE PLATES FLUSH WITH CENTER OF
ATTACHMENT .

— SECURE ANCHORAGE PLATE TO ATTACHMENT USING
3/4'"# STEP BOLT, 1 NUT ON THE OUTSIDE OF THE
PLATE AND 1 NUT AND LOCKNUT ON THE INSIDE OF
THE ATTACHMENT.

— ENSURE THAT PLATES DO NOT MOVE AFTER
INSTALLATION.

LOCATIONS OF REMOVABLE CLIMBING RUNG SECTIONS

SHALL BE SPACED TO ALLOW REMOVAL OF ANY CLIMBING

RUNG SECTION WHILE ADJACENT SECTIONS REMAIN IN

PLACE.

WORKING LOCATIONS SHALL BE LOCATED SO THAT THE
BOTTOM STEP BOLTS ARE AT THE WORKING LOCATION

WHEN THE REMOVABLE CLIMBING RUNG SECTIONS ARE

INSTALLED.
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COMPACTED BACKFILL

INSPECTION HOLE

& OF INSPECTION HOLE

NOTES

1. INSPECTION HOLE SHALL BE 3/8" DIAMETER (APPROX)
INCREMENT BORE, CORE DIAMETER 0.2'", AND BORED AT
A 45° ANGLE TO THE HORIZONTAL.

2. INJECT ALL BORED HOLES WITH A SPECIFIED TREATMENT
AND PLUG IF POLE IS NOT REJECTED.

3. PRESERVATIVE SHALL BE APPLIED FROM THE BOTTOM OF
EXCAVATION, 18" MINIMUM, TO 3" ABOVE GROUND LINE;
POLYETHYLENE-BACKED PAPER SHALL EXTEND AT LEAST
1" ABOVE TREATED AREA.

PRESERVATIVE AND WRAPPING
NORMAL GROUND LINE

EXCAVATE AS REQUIED

D 5-28-14 REDRAWN .
A7-DDD

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
INSPECTION AND TREATMENT
OF WOOD POLES-DETAILS

A JUNE 8, 1983 | 41 | 9013

9

REF(S):

Return to TOC



38

Debra on 5/28/2014 2:34 PM

IMAGES:
S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41_9014a.dwg Last Saved By: Denton,

May 29, 2014— 1:56pm

Plotted By:denton

POLE LENGTH X Y
55 0" 2o | 55
BOLT, BAR AND 60'-0" 12'=6" | 7' 0"
STRAP CONNECTORS &5 0" 3o | 7
./ 70' -0" 13'-6" | 8'-0"
750" 20 | 8 5"
30" 0" s | 9 o
a5 0" o | 9 5"
900" B s 100"
95 0" 60" (106"
%
NOTES
DETAIL A 1. CORRUGATED-METAL PIPE, INCLUDING COUPLING BANDS,
CONNECTION DETAIL SHALL BE IN ACCORDANCE WITH FEDERAL SPECIFICATION
SINGLE HARNESS WW—P—4058, CLASS I OR II, SERIES A, SHAPE 1. PIPE
C 5 ENDS SHALL BE BEVELED WHERE REQUIRED.

. SAND BACKFILL SHALL EXTEND TO TOP OF CMP.
. CMP SHALL BE IN TWO SECTIONS COUPLED TOGETHER AS
SHOWN IN DETAIL A.

WN

8'-Q'"

.

R R R RA T T ey TR R
R R R R R RS e N A I
R R R AT B TR

SEE DETAIL A 3'-0

SAND BACKFILL, SEE NOTE 2

EARTH BACKFILL

Y-SEE TABLE

SEE DETAIL B

CMP, SEE NOTE 1

X-SEE TABLE
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OF ANY WELL, OPERATION OF ANY SPRINKLER
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SEE NOTE 7

ANY MATERIAL WITHIN X~ FEET EITHER SIDE
OF THE CENTER LINE OF THIS TRANSMISSION
LINE MAY BE AN INTERFERENCE AND A
SAFETY HAZARD. SUCH USES SHOULD HAVE
WRITTEN PERMISSION OF THE WESTERN AREA
POWER ADMINISTRATION. FOR INFORMATION
CONTACT WESTERN IN:

(CITY, ST.)
(CITY, ST.)
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SIGN MOUNTING HARDWARE
STEEL TOWERS

:>>*LAG SCREW, 2 1/2'x3/8"
ROUND FLAT WASHER
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NOTES

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

AND WIDTH DIMENSIONS SHALL BE 17''x18" RESPECTIVELY.

. FINISH SHALL BE PORCELAIN ENAMEL.
. EACH SIGN SHALL HAVE SIX FINISHED HOLES LARGE

ENOUGH TO TAKE 3/8'" BOLTS. HOLES IN SIGNS SHALL
BE FITTED WITH BRASS EYELETS.

- THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH

THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PE11S-103) OF THE
PORCELAIN ENAMEL INSTITUTE, INC

. SIZE OF LETTERING AND BACKGROUND SHALL BE

PROPORTIONAL TO THOSE SHOWN.

. ALL FERROUS HARDWARE SHALL BE GALVANIZED.
. ENCROACHMENT LIMIT, X, TO BE SPECIFIED.
. CITIES, STATES AND TELEPHONE NUMBERS TO BE

SPECIFIED

. SIGNS SHALL BE MOUNTED AT 7 FEET +2 FEET ABOVE

GROUND.
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6"=10.5% CHANNEL
A8
\
&
NOTE
1. BAND SHALL BE GALVANIZED AFTER DRILLING, BENDING
AND WELDING IN ACCORDANCE WITH ASTM DESTGNATION
POLE BAND CHANNEL
(3 REQUIRED PER POLE)
REFERENCE DRAWING
PILE-TYPE FOUNDATIONS FOR WOOD POLES_ _ _ _ __ 41 9017
/ 6""—10.5% CHANNEL
e
€%
- b
N <x ¥ *‘
m - 5/8" PLATE, WELD TO
- - CHANNEL ON BOTH SIDES
3 |
5 g - € 11/16"8 HOLE
< (1.
: kj B|§;§Saé4 |REDRAWN.
:t * SUPERSEDES DWG NO. 245-D-2351
e X X X UNITED STATES DEPARTMENT OF ENERGY
- X x + WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
7>\’4 STANDARD DRAWINGS
R TRANSMISSION LINES
2 1/2" POLE BAND CHANNEL FOR
PILE-TYPE FOUNDATIONS
SECTION A-A — AS SHOWN
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6'-0"" MIN

6'-0" MIN

7/8¢ BOLT
TOP VIEW OF BOG SHOE
‘ 10" —o"
/\O
PPN > WA N A AN A
3/4¢ BOLT
=N

bl I

s !

FI==F==fH

GRAVEL BACKFILL

BOG SHOE

BOTTOM TIMBERS
SHALL RUN PARALLEL
TO TRANSMISSION LINE

LIST OF MATERIALS

BOG SHOE
NO. -
REQD DESCRIPTION

4 BOG SHOE, WOOD, 8x6-0

2 7/8x42 DOUBLE ARMING BOLT

12 4x4x1/4 SQUARE CURVED WASHER

4 3/4x24 DOUBLE ARMING BOLT

6'—0" MIN

EXCAVATE AND BACKFILL
WITH EXCAVATED MATERIAL

SEE NOTE 2 ol

>

K

R R RR R R QYR R R A b DROIRRGIRZ
sy
AR
S

4
R
s 3 »
.
/
| .
\ —
/\SEEDETAILA

BOG ANCHOR

DETAIL A

ALUMINUM DISC
(SEE NOTE 5 AND 6)

BOG ANCHOR
NO.
REQD DESCRIPTION

1 CONCRETE ANCHOR

ANCHOR ROD, 3/4x8-0

3x3x1/4 CURVED WASHER, GALVANIZED

[ [ N

#4 REINFORCING BARS PER DETAIL A

NOTES

1. BOG SHOES SHALL BE PACIFIC COAST DOUGLAS FIR AND

SHALL HAVE A MINIMUM OF 6 FEET IN LENGTH BY 8
INCHES IN DIAMETER AND SHALL HAVE THE SAME
FULL-LENGTH PRESSURE PRESERVATIVE TREATMENT AS
THAT REQUIRED FOR THE POLES.

2. BOTTOM AND TOP TIMBERS SHALL BE PLACED ON LEVEL

BEARING SURFACES.

3. TREAT ALL FIELD DRILLED HOLES IN ACCORDANCE WITH

THE SPECIFICATIONS.

4. BOG ANCHORS SHALL BE REINFORCED CONCRETE WITH A

MINIMUM SIZE OF 6 FEET IN LENGTH BY 8 INCHES IN
DIAMETER.

5. POLES WITH BOG SHOES OR BOG ANCHORS INSTALLED

SHALL BE TAGGED WITH 24 GAGE, 2 INCHES DIAMETER,
ALUMINUM DISCS. THE DISCS SHALL BE ATTACHED WITH
TWO 2 INCH ALUMINUM TWIST NAILS. ALTERNATE TAGS
MAY BE SUBMITTED FOR APPROVAL BY CONTRACTOR. TAGS
SHALL BE MOUNTED APPROXIMATELY 5 FEET ABOVE THE
GROUNDLINE.

6. THE DISCS FOR POLES WITH BOG SHOES SHALL BE

EMBOSSED WITH A BS AND THE DISCS FOR POLES WITH
BOG ANCHORS SHALL BE EMBOSSED WITH A BA ALONG
WITH THE YEAR INSTALLED.

7. GRAVEL SHALL BE PIT-RUN, FREE-DRAINING MATERIAL

WITH A MAXIMUM SIZE OF 2 1/2 INCHES.

C |7515-03 REVISED TITLE BLOCK ONLY.

A7-RC

B [27-85 [REVISED AND REDRAWN ON CAE.
A2-RMC

UNITED STATES DEPARTME

NT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
BOG SHOE AND BOG ANCHOR

DESIGNED K.K. ROWE __ _ APPROVED ROSS CLARK __ __ _ _ _ _ __ __
CHIEF, TRANSMISSION LINE BRANCH
Fal  JuLy 17, 1980 | 41 [ 9019
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,/~— NUMBER ON OPPOSITE 0
[~ SIDE OF POLE

/

(<‘<§a| ﬁ; 3]

DETAIL B 4on DETAIL A

= e O\/ O O\/

AERIAL PATROL MILE MARKER SIGN LOCATION AERIAL PATROL MILE MARKER SIGN LOCATION
H-FRAME STRUCTURE 3-POLE OR SINGLE POLE STRUCTURES
(SEE NOTE 8)

NOTES
1. SIGNS SHALL BE MADE OF NO. 18 U.S. GAGE SHEET
STEEL .
2. FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW, FIGURES SHALL BE BLACK.
3. FIGURES SHALL BE OF THE "BLOCK'" TYPE, 5-INCHES
HIGH AND 3-INCHES WIDE. BODY LINES SHALL BE
ALUMINUM, ALUMINUM ALLOY 3/4-INCH WIDE.
OR STAINLESS STEEL 4. EACH SIGN SHALL HAVE FOUR FINISHED 1/2-INCH HOLES.
NUMBERS ATTACHED WITH HOLES IN SIGNS SHALL BE FITTED WITH BRASS EYELETS.
GALVANIZED NAILS 5. EACH SIGN SHALL BE 8-INCHES HIGH, WIDTH MAY VARY
AS FOLLOWS:
1/4x1 1/4" FOR THREE DIGIT SIGNS SUCH AS 200, WIDTH SHALL
o I LAG SCREWS BE 17-INCHES;
1 WITH WASHERS FOR THREE DIGIT SIGNS SUCH AS 100, WIDTH SHALL
BE 15-INCHES;
FOR TWO DIGIT SIGNS SUCH AS 20, WIDTH SHALL BE
13—INCHES;
4 + 4 FOR ONE DIGIT SIGNS SUCH AS 2, WIDTH SHALL BE
9-INCHES.
) 6. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
1 7 \ \ T THE RECOMMENDED STANDARDS FOR MANUFACTURE OF

1.1/2"
1
!
Y
!

6"
o

PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.
. ALL FERROUS HARDWARE SHALL BE GALVANIZED.
8. 6-INCH HIGH NUMBERS SHALL BE ATTACHED ONE FOOT
BELOW LOWEST POLE BAND ON RIGHT HAND POLE SIMILAR
N M— { TO STRUCTURE NUMBER SIGNS.

[
~

%
1“ '
%

EQ‘ 3/4" 1"
_ — -— “+ -—
o - L e
3 o 3 |
11-8-13 CHANGED NOTE ON STRUCTURE NUMBER SIGNS.
E A7-KKR
AERIAL PATROL MILE MARKER SIGNS D |7515:0% REVISED TITLE BLOCK ONLY.
(ONLY ON FIRST STRUCTURE OF EACH MILE SECTION OF LINE) 52705 TREVISED AND REDRAIN
C A2-RMC ’
DETAIL A<FRONT FACE) SUPERSEDES DWG NO. 40-D-5174
STRUCTURE NUMBER SIGNS DETAIL B @k Face) WESTERN AREA PONER ADWINISTRATION
(MOUNT 8 FOOT ABOVE GROUNDLINE CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
ON RIGHT POLE WHEN LOOKING
AHEAD AND BACK ON LINE) TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
AERIAL PATROL MILE MARKER
AND NUMBER SIGNS

CHIEF, TRANSMISSION LINE BRANCH

] AUGUST 21, 1995 | 41 [ 9004
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B
\!;;1 ,OR

MILE MARKER SIGN

ﬁ*

@ I.‘\ [100]
H

LOCATION AND MOUNTING DETAILS FOR SIGNS ON LATTICE STEEL TOWERS

21 _q

1.172"
—

2 7/8"
1.1/2"

110"

di

10 172" 10 172"

9 5/8" 9 5/8"

1172
e 72

2 7/8"
e

WARNING ARROW

21 _q"

3 172"
e 72

1.172"
e

8 1/2"

10 172" 10 172"

i

€ 6-7/16"¢ HOLES
FOR HORIZONTAL
MOUNTING

NOTE: SIGN MAY BE MOUNTED EITHER

HORIZONTALLY AS SHOWN OR
VERTICALLY, AS INDICATED.
SEE NOTE 6.

€ 4-7/16"¢ HOLES FOR

VERTICAL MOUNTING

112"
e 72

T

21"
7

EZIN |

WARNING "X

€ 6-7/16"¢ HOLES

e
. NN oLz
Q I qn
=| - f— — |
o) ~
‘ —¢ 6-7/16"9
HOLES

11pn

7 3/4"
N
10"

o~

o
MIN.

1.1/2"
e e ————

21
MIN. 6" 1/2"

3 1/8"

NOTE: "L'"= 10" FOR SINGLE DIGIT

"L'"= 18" FOR TWO DIGITS
"L'"'= 26" FOR THREE DIGITS

MILE MARKER SIGNS

2 SIGNS PER TOWER

L
—

DETAIL X

ROUND FLAT WASHER

THREE 5/8¢x1 1/4" HEX
BOLTS FOR HAT TO STEEL
CONNECTION.

SIX 3/8%x1 1/4" HEX
BOLTS FOR SIGN TO HAT
CONNECTION

HEX NUT
M—F LOCKOUT OR PALNUT

Nd
o |||]
Nd
r

<
— AN/

k\\\\\\\\kSPRING—LOCKWASHER

-

)
<
<

DETAIL B

SIGN MOUNTING HARDWARE

(SEE NOTE 2)

4

g e

8 57/64"

3/16"
I d—
7/168 HOLES

NOTE: "M'= 3 7/8" FOR MILE
MARKER SIGN
"M'= 3 1/2'" FOR WARNING
SIGNS

HAT SECTION
LEGNTH OF HAT SHALL BE SAME AS SIGN

_J

aal

DETAIL Y

L2

—

DETAIL Z

SEE DETAIL B FOR MOUNTING HARDWARE

SEE DETAIL X,

Y, Z, FOR

ALTERNATE MOUNTINGS OF HAT

SECTION A-A

MATERIAL SPECIFICATIONS
(FOR MILE MARKER SIGNS)

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

2. FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW. FIGURES SHALL BE BLACK.
3. FIGURES SHALL BE OF THE "BLOCK" TYPE, 10 INCHES
HIGH AND 6 INCHES WIDE. BODY LINES SHALL BE
1 1/2 INCHES WIDE.

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. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

NOTES
1. FIRST STRUCTURE OF EACH MILE SECTION SHALL BE

MARKED WITH TWO METAL AERIAL PATROL NUMBER SIGNS,

ONE MOUNTED EACH SIDE OF TOWER AS SHOWN ABOVE.

LOCATION AND MOUNTING DETAILS ARE GENERAL AND MAY

BE MODIFIED TO SUIT LOCAL CONDITIONS.

2. HOLES FOR MOUNTING HARDWARE SHALL BE 1/16" LARGER
HOLES IN SIGNS SHALL BE

THAN SIZE OF BOLT USED.
FURNISHED AND FITTED WITH BRASS EYELETS.

LONGITUDINAL SPACING OF ALL HOLES IN HAT SECTIONS

INCLUDING THOSE FOR HAT SECTIONS TO STEEL

CONNECTIONS SHALL BE THE SAME AS USED FOR SIGNS.
3. WARNING "X'" SIGN SHALL BE STANDARD UNITED STATES
DEPARTMENT OF TRANSPORTATION (DOT) FEDERAL HIGHWAY

SIGN, DESIGNATION W2-1, TURNED ONE-FOURTH OF A
TURN TO BECOME AN 'X'".

4. WARNING ARROW SIGN SHALL BE STANDARD DOT SIGN
DESIGNATION W1-6.

5. BACKGROUND COLOR FOR WARNING SIGNS SHALL BE
ENGINEER GRADE YELLOW IN ACCORDANCE WITH ASTM D
4956. ''X" OR ARROW SHALL BE BLACK.

6. FOR STRUCTURE LOCATIONS AND REQUIRED TYPE OF
WARNING SIGN, SEE SPECIFICATIONS AND PLAN AND
PROFILE DRAWINGS.

REFERENCE DRAWING
AERIAL PATROL WARNING SIGNS

AND MARKER BALL MARKING DIAGRAMS_ _ _ _ _ _ _ 41 9029
D |7515-0 REVISED TITLE BLOCK ONLY.
A7-RC
C|11-7=00 REDRAWN, ADDED WARNING SIGNS, NOTES, AND
A3-RMC REFERENCE DRAWING NUMBER.
B|7z139e REDRAWN..
A3-RMC

SUPERSEDES DWG NO. 40-D-6045

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

LATTICE STEEL TOWERS
AERIAL PATROL MILE MARKER
NUMBER AND WARNING SIGNS

DESIGNED BUREC APPROVED ROSS M. CLARK____ _ _ __ __
ELECTRICAL ENGINEERING MANAGER

|  AuGusT 6, 1979 | 41

| 9005
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Debra on 5/28/2014 2:32 PM

LOCATION OF GROUNDING SIGNS
(ONE SIGN AT EACH GROUNDING BAR LOCATION)

LOCATION OF DANGER SIGNS
(ONE SIGN ON NEAR FACE AND ONE
SIGN ON OPPOSITE FACE OF STRUCTURE)

LOCATION OF
STRUCTURE NO. SIGN

1. DANGER AND STRUCTURE NUMBER SIGNS SHALL BE

2. SIGNS SHALL BE ATTACHED TO STRUCTURES BY USE OF

3. GROUNDING SIGNS SHALL BE MOUNTED ON THE LADDER

NOTES

FASTENED BY MEANS OF FOUR HOLES WHERE POSSIBLE
AND BY THE TWO TOP HOLES IN OTHER INSTANCES.

POWER-DRIVEN FASTENERS EQUAL TO THOSE MANUFACTURED
BY RAMSET FASTENING SYSTEM.

ATTACHMENT BOLT QVER THE END OF EACH GROUNDING BAR

ON THE SIDE ADJACENT TO THE CLIMBING FACE OF THE
STRUCTURE .

REFERENCE DRAWINGS
STRUCTURE NUMBER SIGNS

DETAILS AND LOCATIONS _ _ _ _ _ 41 9007
DANGER SIGN FOR STEEL TOWER_ _ _ _ _ _ _ _ _ _ _ 41 9008
GROUNDING SIGNS FOR TUBULAR

STEEL STRUCTURES - — — — 41M 9000

C |2;2§5$4 |REDRAWN.

SUPERSEDES DWG NO. 40-D-6288
UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
A-TYPE TUBULAR STEEL STRUCTURE
LOCATION OF STRUCTURE SIGNS

DESIGNED BUREC APPROVED BUREC

A] AUGUST 6, 1979 | 41 | 9006
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ST

ALTERNATE LOCATIONS
FOR NUMBER SIGN

STRUCTURE NUMBER LOCATION

SIGNS SHALL BE LOCATED
NOT LESS THAN 7'-6" AND
NOT MORE THAN 15'-0'" ABOVE
TOP OF CONCRETE FOOTINGS

E!/ <. o

/ \ DETAIL A

SIGN FASTENING DETAIL

e) o
o —
D
A O O
2 N | 2" on o o | 20 wIN
1" 1 172"
—_— - — -~
1" 1 172"
—_— f-— —— -—
11/ .
SEE NOTE 8

NUMBER SIGN SPECIFICATIONS

™I ROUND FLAT WASHER
M-F LOCKOUT

3/8x1 1/4 HEX

BOLT AND NUT LETTERED FACE OF SIGN

N

SPRING-LOCKWASHER

DETAIL A
SIGN MOUNTING HARDWARE

NOTES

SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE TOP
OR THE BOTTOM TWO HOLES.
ALL FERROUS HARDWARE SHALL BE GALVANIZED.
SEE DRAWING NO. 41 9027 FOR LOCATION OF SIGNS ON
TUBULAR STEEL STRUCTURES.
SIGNS SHALL BE MADE OF NO. 18 US GAUGE SHEET
STEEL .
FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW. FIGURES SHALL BE BLACK.
FIGURES SHALL BE OF THE "BLOCK' TYPE, 3-INCHES
HIGH AND 2-INCHES WIDE. BODY LINES SHALL BE
1/2-INCH WIDE.
EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
ENOUGH TO TAKE 3/8-INCH BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.
EACH SIGN SHALL BE S5-INCHES HIGH, WIDTH MAY VARY
AS FOLLOWS:
FOR FOUR DIGIT SIGNS SUCH AS 200-2, WIDTH SHALL
BE 18 1/2-INCHES.
FOR FOUR DIGIT SIGNS SUCH AS 100-2, WIDTH SHALL
BE 17-INCHES.
FOR THREE DIGIT SIGNS SUCH AS 20-2, WIDTH SHALL
BE 15 1/2-INCHES.
FOR TWO DIGIT SIGNS SUCH AS 2-2, WIDTH SHALL BE
12 1/2-INCHES.
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 INSTITUTE, INC.
TWO SIGNS PER STRUCTURE ONE AHEAD ON LINE AND ONE
BACK.

F 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
01-29-03 REVISED DRAWING NUMBER IN NOTES AND ADDED NOTE
A7-RMC 10.
7-13-99 REDRAWN.
A3-RMC

SUPERSEDES DWG NO. 40-D-5762

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STRUCTURE NUMBER SIGNS
DETAILS AND LOCATION

ELECTRICAL ENGINEERING MANAGER

] AuGusT 6, 1979 | 41 [ 9007

Return to TOC




47

Debra on 10/5/2020 3:21 PM

IMAGES:

Oct 05, 2020- 3:21pm

S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForF inal\Scripts\41_9008f .dwg Last Saved By: Denton,

Plotted By:Denton

M-F LOCKOUT-

+—
/ ROUND FLAT WASHER

3/8x1 1/4 HEX
BOLT AND NUT
/LE ERED FACE OF SIGN
WHITE ]

BLACK LETTERS BACKGROUND] SPRING—LOCKWASHER

11/16
11/16

@

WHITE OUTLINE

DETAIL A
SIGN MOUNTING HARDWARE

L:/N:] (o] o]
N
DETAIL A

U

WHITE LETTERS BLACK

BACKGROUNDJ

° ° NOTES

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

SIGN FASTENING DETAIL 2. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH

| l | l )
| |
| |
THE RECOMMENDED STANDARDS FOR MANUFACTURE OF

UNITED STATES DEPT OF ENERGY
we +  WESTERN AREA POWER oo el SIS RS S

3. HEIGHT AND WIDTH DIMENSIONS MAY VARY FROM 10 TO

/D G\ 12 INCHES AND 14 TO 18 INCHES, RESPECTIVELY.
. ADM H N H STR AT H @ /) A “ 4. EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
!/ ENOUGH TO TAKE 3/8 IN. BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.
5. SIZE OF LETTERING AND BACKGROUND SHALL BE
PROPORTIONAL TO THOSE SHOWN.
6. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

7. SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE
TOP OR THE BOTTOM TWO HOLES.

11/16

11/16

ALTERNATE LOCATIONS FOR
DANGER SIGN ON OPPOSITE
FACE OF TOWER

» ALTERNATE LOCATIONS
FOR DANGER SIGNS

DANGER SIGN ON
OPPOSITE FACE
OF TOWER

DANGER SIGN

J \ F [10-5-20 ADDED POLYPROPYLENE PLASTIC MATERIAL OPTION.
\ A7-GC
SIGNS SHALL BE LOCATED 1 E |7515-03 REVISED TITLE BLOCK ONLY.
NOT LESS THAN 7-6 AND ‘ A7-DH
NOT MORE THAN 15-0 ABOVE \ D 10-2-95 |REDRAWN. REVISED TO ADD LOCATION OF SIGNS.
TOP OF CONCRETE FOOTINGS / \ A2-CG
J,

SUPERSEDES DWG NO. 41-9009 & 40-D-4387
NITED STATES DEPARTMENT OF ENERGY

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

TRANSMISSION LINE STANDARDS

LATTICE TOWERS
DANGER SIGNS
DETAILS AND LOCATIONS

DESIGNED CHARLIE GARCIA _ _ _ _ APPROVED DOUG HANSON

CIVIL ENGINEERING MANAGER

] OCTOBER 2, 1995 | 41 [ 9008

DANGER SIGN LOCATION
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RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI: S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.
//ffMOUNTING PLATE 4. FIGURES SHALL BE 'BLOCK" TYPE.
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BRASS EYELETS.
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STRUCTURE NUMBER SIGN AND LETTER DIMENSIONS

THIS SHEET COVERS STRUCTURE NUMBER SIGNS
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MOUNTING PLATE
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WASHERS, AND LOCKNUT

NOTES

1. STRUCTURE NUMBER SIGNS SHALL BE NO 18 U.S. GAGE
SHEET STEEL.

2. FINISH FOR STRUCTURE NUMBER SIGNS SHALL BE
PORCELAIN ENAMEL. BACKGROUND COLOR SHALL BE
YELLOW AND FIGURES SHALL BE BLACK.

3. 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.

FIGURES SHALL BE "'BLOCK" TYPE.

HOLES IN SIGNS SHALL BE FURNISHED AND FITTED WITH

BRASS EYELETS.

6. STRUCTURE NUMBER SIGN MOUNTING PLATES SHALL BE
THE SAME TYPE OF MATERIAL AND FINISH AS THE STEEL
POLE.

7. INSTALL STRUCTURE NUMBER SIGNS ON BOTH THE AHEAD
AND BACK SPAN SIDES OF EACH STRUCTURE.

8. BLANK SPACES ON STRUCTURE NUMBER SIGNS WITH 2 OR
3 DIGITS (E.G., 2/2 OR 20/2) ARE ACCEPTABLE.

9. FOR STRUCTURE NUMBER SIGNS REQUIRING 5 DIGITS;
E.G., 135/2A, DIMENSIONS FOR FIGURES SHALL BE
4" WIDE BY 6 1/4" HIGH IN LIEU OF 4' WIDE BY 8"
HIGH. 5-DIGIT SIGN DIMENSIONS SHALL BE IN
ACCORDANCE WITH THE 3-DIGIT MILE NUMBER DETAIL.

10. DANGER WARNING SIGNS SHALL BE 7'* WIDE BY 10"
HIGH. THE SIGNS SHALL BE ALUMINUM, POLYPROPYLENE
PLASTIC, OR NO. 16 US GAUGE SHEET STEEL WITH A
PORCELAIN ENAMEL FINISH. THE SIGNS SHALL INCLUDE
THE WORDS ''DANGER'', "HIGH VOLTAGE', AND 'DO NOT
CLIMB" OR "KEEP OFF'". SEE BRIMAR INDUSTRIES ITEM
#E3418-FB OR EQUAL.

11. INSTALL DANGER WARNING SIGNS TO THE MOUNTING
PLATES BELOW THE STRUCTURE NUMBER SIGN ON BOTH
THE AHEAD AND BACK SPAN SIDES OF EACH STRUCTURE.
REPAIR GALVANIZING DAMAGED DURING FIELD DRILLING
WITH A ZINC RICH PAINT IN ACCORDANCE WITH WAPA
CONSTRUCTION STANDARDS.

12. DRAWING 41 9027-1 COVERS DETAILS FOR AERIAL
PATROL MILE MARKER SIGNS AND MOUNTING PLATES.

13. DRAWING 41 9027-3 COVERS DETAILS FOR STRUCTURE
NUMBER SIGNS AND MOUNTING PLATES FOR EXISTING
STRUCTURES TO BE RETROFITTED.
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NOTES

1. STRUCTURE NUMBER SIGNS SHALL BE NO 18 U.S. GAGE
SHEET STEEL.

2. FINISH FOR STRUCTURE NUMBER SIGNS SHALL BE
PORCELAIN ENAMEL. BACKGROUND COLOR SHALL BE
YELLOW AND FIGURES SHALL BE BLACK.

3. 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.

FIGURES SHALL BE "'BLOCK" TYPE.

HOLES IN SIGNS SHALL BE FURNISHED AND FITTED WITH

BRASS EYELETS.

6. STRUCTURE NUMBER SIGN MOUNTING PLATES SHALL BE
THE SAME TYPE OF MATERIAL AND FINISH AS THE STEEL
POLE.

7. INSTALL STRUCTURE NUMBER SIGNS ON BOTH THE AHEAD
AND BACK SPAN SIDE OF EACH STRUCTURE.

8. BLANK SPACES ON STRUCTURE NUMBER SIGNS WITH 2 OR
3 DIGITS (E.G. 2/2 OR 20/2) ARE ACCEPTABLE.

9. FOR STRUCTURE NUMBER SIGNS REQUIRING 5 DIGITS;
E.G., 135/2A, DIMENSIONS FOR FIGURES SHALL BE
4" WIDE BY 6 1/4" HIGH IN LIEU OF 4'' WIDE BY 8"
HIGH. 5-DIGIT SIGN DIMENSIONS SHALL BE IN
ACCORDANCE WITH THE 3-DIGIT MILE NUMBER DETAIL.

10. DANGER WARNING SIGNS SHALL BE 7'' WIDE BY 10"
HIGH. THE SIGNS MUST BE ALUMINUM, POLYPROPYLENE
PLASTIC, OR NO. 16 US GAUGE SHEET STEEL WITH A
PORCELAIN ENAMEL FINISH. THE SIGNS SHALL INCLUDE
THE WORDS ''DANGER'', "HIGH VOLTAGE', AND 'DO NOT
CLIMB" OR "KEEP OFF'". SEE BRIMAR INDUSTRIES ITEM
#E3418-FB OR EQUAL .

11. FOR EXISTING STRUCTURES, SECURE BACKER PLATE TO
STRUCTURE WITH 1/2" STAINLESS STEEL BANDING AT TOP
AND BOTTOM OF BACKER PLATES.

12. INSTALL DANGER WARNING SIGNS TO THE MOUNTING PLATES
BELOW THE STRUCTURE NUMBER SIGN ON BOTH THE AHEAD AND
BACK SPAN SIDES OF EACH STRUCTURE. REPAIR GALVANIZING
DAMAGED DURING FIELD DRILLING WITH A ZINC RICH PAINT
IN ACCORDANCE WITH WAPA CONSTRUCTION STANDARDS.

13. DRAWING 41 9027-1 COVERS DETAILS FOR AERIAL
PATROL MILE MARKER SIGNS AND MOUNTING PLATES.

14. DRAWING 41 9027-2 COVERS DETAILS FOR STRUCTURE
NUMBER SIGNS AND MOUNTING PLATES FOR NEW
STRUCTURES.
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AERIAL PATROL WARNING SIGNS WARNING SIGN, SEE SPECIFICATIONS AND PLAN AND

PROFILE DRAWINGS.
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ALL WESTERN—-OWNED TRANSMISSION CIRCUIT OVERHEAD
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TOP OF POLE

€ 7/16% HOLES FOR
3/88 BOLTS, NUTS,
WASHERS BOTH SIDES,
AND LOCKWASHERS
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(NOTES 5 AND 6)

—_

NOTES

. SIGNS SHALL BE NO. 18 U.S. GAGE STEEL.
. FINISH FOR SIGNS SHALL BE PORCELAIN ENAMEL.

BACKGROUND COLOR SHALL BE YELLOW AND FIGURES
SHALL BE BLACK.

. 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.

. FIGURES SHALL BE 'BLOCK'" TYPE.
. STRUCTURE NUMBER SIGNS SHALL HAVE IDENTICAL

HORIZONTALLY-CENTERED FIGURES ON FRONT AND BACK
SIDES.

DIMENSIONS FOR THE NUMBER ''1' SHALL BE 1 1/2"
WIDE BY 10" HIGH. DIMENSIONS FOR ALL OTHER
FIGURES SHALL BE 6'" WIDE BY 10'' HIGH. DIMENSION
FOR THE "/'' SYMBOL SHALL BE 4' WIDE AND 10"
HIGH. ALL FIGURES AND SYMBOLS SHALL BE
SEPARATED BY 2" SPACES.

. WARNING "X'" SIGN SHALL BE STANDARD UNITED

STATES DEPARTMENT OF TRANSPORTATION (DOT)
FEDERAL HIGHWAY SIGN, DESIGNATION W2-1, ROTATED
45° TO BECOME AN "'X".

. WARNING ARROW SIGN SHALL BE STANDARD DOT SIGN

DESIGNATION W1-6.

. ALL SIGN MOUNTING HOLES SHALL BE 7/16¢. SIGNS

SHALL BE MOUNTED TO PREDRILLED 4' LEG OF
L 4x3 1/2x3/8 WITH GALVANIZED 3/8¢ BOLTS, NUTS,
WASHERS BOTH SIDES, AND LOCKNUTS.

.FOR SIGN LOCATIONS AND REQUIRED TYPE OF WARNING

SIGNS, SEE SPECIFICATIONS AND PLAN AND PROFILE
DRAWINGS.

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
LIGHT DUTY STEEL POLE H-FRAMES
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LOCATED ON THE EASEMENT. WESTERN AREA POWER
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AND GATES AT LOCATIONS ACCEPTABLE TO WAPA MUST
BE PROVIDED IN ALL FENCING CONSTRUCTED ON THE
EASEMENT. BRUSH AND TREES ARE SUBJECT TO
DAMAGE OR REMOVAL WHEN EQUIPMENT IS REQUIRED ON
THE EASEMENT FOR MAINTENANCE ON LINE.
2. RIGHT-OF-WAY DIMENSIONS ARE TYPICAL. REFER TO
SPECIFICATIONS FOR ACTUAL EASEMENT WIDTHS
i 0 0 DANGER TREE (TRIM OR REMOVE) DANGER TREES.
3. DANGER TREES ARE TREES WITHIN OR NEAR THE
DANGER TREE (TRIM OR REMOVE) RIGHT-OF—WAY WHICH HAVE THE POTENTIAL OF
NOTHING WITH MATURE ENCROACHING WITHIN THE SAFE DISTANCE OF THE
HEIGHT OF MORE THAN 15 FEET NOTHING WITH MATURE STRUCTURE OR CONDUCTOR AS A RESULT OF BENDING,
HEIGHT OF MORE THAN 15 FEET GROWING, SWINGING OR FALLING. SEE DIMENSION
7 T "X FOR EACH VOLTAGE.
4. CONDUCTOR CLEARANCE "X" INCLUDES ALLOWANCE FOR
FIVE FEET OF GROWTH. REFER TO WAPA O 450.3C
LATEST EDITION.
Y *
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3/16x3x3 € 18x4 DRILL

112"
LI U

1/2"
/

o

|
|
1
/!

172"
E—

1.1/2"

172"

o 1/2"
e 7%

€ 7/168 HOLES
(IN PLATE ONLY)
FOR 3/8%x2 LAG

| SECTION B-B SCREWS

3/16"

4x4 BRACING,
MORTISE, FASTEN
WITH 2-400 SPIKES

Ay

4

1 1/2"R
\{EBAR 1/2¢/

5/16"

DETAIL B

LINK CHAIN MIN

[*WESTERN—FURNISHED
PADLOCK

" ~—NO. 4 COPPER BONDING
WIRE (SEE NOTE 8)

€ 3/8¢ BOLT,

NUT, AND LOCKNUTA«\\\

3/16" BENT PL

SECTION C-C

NOTES

1. GATE CONSTRUCTION INCLUDES POSTS AND BRACING.

2. GATE, HARDWARE, AND WIRE SHALL BE ZINC COATED.

3. POSTS AND BRACING SHALL BE PRESSURE-TREATED
TIMBER.

4. CONNECT BONDING WIRE TO TOP AND BOTTOM
BOLT HOOKS AND STAPLE INTERSECTIONS OF FENCE
WIRE AND BONDING WIRE TO GATE POSTS FOR
ELECTRICAL GROUNDING.

5. DIAMETER OF TUBING SHALL BE APPROXIMATELY
MAINTAINED WHEN BENDING TOP TWO CORNERS OF
OUTSIDE GATE FRAME.

6. INTERIOR CROSS TUBES SHALL BE MITERED TO OUTSIDE
GATE FRAME.

7. CONNECT EACH NEW FENCE WIRE TO EXISTING FENCE
WIRE FOR ELECTRICAL GROUNDING.

8. STAPLE INTERSECTIONS OF FENCE WIRE AND COPPER
BONDING WIRE TO GATE POSTS FOR ELECTRICAL
GROUNDING.

9. INSTALL BOTTOM COPPER BONDING WIRE BETWEEN GATE
POSTS ONLY IF GATE IS WITHIN A FENCE WHICH CROSSES
UNDER OR IS PARALLEL TO AND WITHIN 150 FEET
OF TRANSMISSION LINE CENTERLINE.

. INSTALL TOP BOLT HOOK POINTING UPWARD OR DOWNWARD,
AS DIRECTED BY THE COR.

8-1-05

CHANGED GALVANIZED WIRE TO COPPER AND
A7-DH 0.

REVISED NOTES 8, 9, AND 1

7-15-03
A7-DH

REVISED TITLE BLOCK ONLY.

8-26-94
A2-WCC

MINOR REVISIONS.

3-22-94
A2-WCC

ADDED BURIED BONDING WIRE.
MINOR REVISIONS.

> wmlO|o

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
PREFABRICATED TUBULAR STEEL GATE

APPROVED G.0. THOMAS

LINE AND BUILDING DESIGN

DIRECTOR, DIVISION OF TRANSMISSION

'A-| JANUARY 23, 1991

41 | 9024

Return to TOC




74

1011c.dwg Last Saved By: palmer IMAGES:

Mar 23, 2006- 10:57am Plotted By: Seela S:\Engineering\Standard Drawings\41\41

! Br _*B —~FENCE WIRE

10'—=0"

SPRING LOCK WASHER HEX HEAD NUT
> SECTION B-B
3/4% GALVANIZED NOTES
STEEL GROUND ROD 1. GROUND RODS AND HARDWARE SHALL BE MADE OF STEEL
N c e c ﬁN?sgALVANIZED IN ACCORDANCE WITH ASTM DESIGNATION
. =3 e .
N2 2. CLAMP ASSEMBLY INCLUDES U-BOLT, CLAMP PLATE, TWO
=] SPRING LOCKWASHERS AND TWO HEX NUTS.
3. USE ONE CLAMP ASSEMBLY, FOR EACH FENCE WIRE.
INSULATOR '\ 4. ELECTRIC FENCES SHALL BE GROUNDED ONLY THROUGH
@ N LIGHTNING ARRESTERS AS SHOWN. LIGHTNING ARRESTERS
K LIGHTNING ARRESTERS SHALL SHALL BE ESPECIALLY DESIGNED FOR USE WITH ELECTRIC
ELECTRIC FENCE POST BE BOLTED TO ELECTRIC FENCES. GROUND RODS SHALL BE DRIVEN AS CLOSE AS
—— \ FENCE GROUND ROD POSSIBLE TO, AND BONDED TO, ELECTRIC FENCE POSTS.
a 5. REMOVE SCALE AND RUST AND THEN COAT WITH NO-OXIDE
ggmgu/ﬂgéE%hEEch WIRE SURFACES WHICH CONTACT
| —3/4% GALVANIZED .
1 S SR oo

POST AT TOP AND
BOTTOM WITH 3 WRAPS

L-eoLT e
=] ELECTRIC FENCE WIRE
\§§ /
148 HOLES | :O
/ | R T i 9
1 154
7%7
B 1/8" L 1 3/16" 5/16" T
SECTION C-C
CLAMP PLATE B
NON-ELECTRIC FENCE GROUNDING ELECTRIC FENCE GROUNDING
C Z;lSEOS REVISED TITLE BLOCK ONLY.
B Zglg&gg REDRAWN .

SUPERSEDES DWG NO. E40-D-5017

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TRANSMISSION LINES
FENCE GROUNDING HARDWARE

ELECTRICAL ENGINEERING MANAGER

G| AuGUsT 6, 1978 | 41 [ 1011
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MATERIALS LIST
LEm DESCRIPTION
.1 7
= U
7 / ~O 1 | NO.2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE
SEE DETAIL A ~y g /@ = 2 | GALVANIZED 2-INCH BARBED STAPLES
g .
(SEE NOTE 3) / 3 | CLAMP, PARALLEL GROOVE, 2-BOLT COPPER ALLOY
/ & /@ TSR S 4 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110
. = ] ? OR EQUAL) ATTACHED TO POLE
Sl
alT +1e & 5 | GROUNDING CLIP ASSEMBLY (INCLUDES BONDING
Sl <2 CLIP, CARRTAGE BOLT, NUT, AND LOCKNUT)
SEE DETAIL A s o3 BONDING CLIP (EQUAL TO BROOKS MANU. BC SERIES
(SEE NOTE 3) o o 6 :
Eg 3 OR HUGHES BROS. NO. 2727)
oy L | BE SEE NOTE 4 7 | MACHINE BOLT, 1/2x3
N I | 3E TN N 8 | LOCKNUT FOR 1/2" BOLT
(<8 ° T | 23 N o | CADWELD, THERMOWELD OR EQUAL EXOTHERMIC TYPE
| E T |2z — CONNECTION
o 3 T |22 L= 10 | GROUND ROD, COPPER-CLAD STEEL 5/8x8 FT
POLE BAND BONDING o F | %5 T
= 4 i L——|
s T |&n R
n i SO
T /’
RS AN « L KK LKL ‘<:\ NAN
o — w ——=_
T 2 % o //
Ny oy = = | |_—GROUND WIRE SHALL BE
2 [™====4 CARRIED TO BASE OF POLE
x ©1 3 | AND INSTALLED AS SHOWN.
SEE DETAIL B g = STAPLE EACH HALF TURN
A F & AS INDICATED AT POINTS
‘ wl] & DIAMETRICALLY OPPOSITE.
‘ £ o NOTES
=
I 2 I S | 1. INSTALL GROUND WIRE AS INDICATED ON INDIVIDUAL
STEEL ANGLE 3 — o STRUCTURE DRAWINGS.
i Sln —F s 2. PARALLEL GROOVE CLAMP, BONDING CLIP AND JUMPER FOR
5 g —F = | BONDING TO CROSSARM IS REQUIRED FOR 230KV
Ch 4G — STRUCTURES ONLY.
\@ I . 3. USE ONE GROUNDING CLIP ASSEMBLY PER POLE BAND.
<N 4. UNDERGROUND POLE-TO-POLE GROUND WIRE TIE IS
REQUIRED FOR ALL STRUCTURES EXCEPT FOR THOSE THAT
HAVE STEEL ANGLE BONDING.
GROUND ROD DETAIL 5. USE GROUND ROD ONLY WHEN SPECIFIED. THE TOP OF
THE GROUND ROD SHALL BE PLACED A MINIMUM OF 6
STEEL ANGLE BONDING GROUND WIRE ATTACHMENT DETAILS POLE BUTT INCHES BELOW GROUND LEVEL .
WRAPPING DETAIL SEE NOTE 5
1 1/2n
/i
mi [ _
\ &
O |
— ﬁr o
DETAIL A i A
GROUNDING CLIP ASSEMBLY /\ 5
(SEE NOTE 3) -
sff=H===H===l=Tm - — =fH==f—=t=
D @) ®n f
(8) E
/‘ | i j : 7
2
\\\ ’ C Z;lSEOS |RE\/ISED TITLE BLOCK ONLY.
5-18-95 | REDRAWN.
:I B A2-RMC |
STEEL ANGLE ) SUPERSEDES DWG NO. 40-D-4978
UNITED STATES DEPARTMENT OF ENERGY
’ WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADOQ
TRANSMISSION LINE STANDARDS
CROSSARM DETAIL
DETAIL B AND BONDING CROSSARM DETAIL AND BONDING WOOD POLE STRUCTURES
BONDING CLIP ASSEMBLY FOR STRUCTURE WITH OGW FOR STRUCTURE WITHOUT OGW GROUNDING DETAILS
(SEE NOTE 2)
DESIGNED SRR APPROVED ROSS M. CLARK
CHIEF, TRANSMISSION LINE BRANCH
Fo]  AUGUST 6, 1979 | 41 [ 1012
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AUGER AND CAISSON PAD TYPE FOOTING ANCHOR BAR DRILLED PILE TYPE FOOTING
TYPE FOOTING ROCK TYPE FOOTING ROCK TYPE FOOTING

SEE NOTES 1 AND 3

NO. 2 AWG ANNEALED SEE NOTES 1 AND 3
COPPERWELD WIRE

MINIMUM COVER
1'—6'" FOR UNCULTIVATED LAND
2'—0" FOR CULTIVATED LAND

SEE NOTES 1 AND 3

/////7SEE NOTES 1 AND 3

A

%I'x\\\}\ %"

EMBED GROUNDING WIRE
IN CONCRETE ALONG
OUTSIDE OF REINFORCING STEEL

IN CONCRETE ALONG

OUTSIDE OF REINFORCING STEEL

REINFORCING STEEL ///rfEMBED GROUNDING WIRE

IN CONCRETE ALONG

EMBED GROUNDING
r OUTSIDE OF REINFORCING

WIRE IN CONCRETE
ALONG OUTSIDE OF
REINFORCING STEEL
RUN WIRE TO BOTTOM
OF EXCAVATION

NOTE 3 STEEL

REINFORCING STEEL
REINFORCING STEEL

REINFORCING STEEL

SEE NOTE 3

I SEE NOTE 3

GROUND ROD

ANCHOR BARS

/ 5/8"x10'=0" MIN
COPPERWELD
GROUND ROD
Al u
CAISSON TYPE —M—
REINFORCING SEE NOTE 3
STEEL 15'-0" BELOW GROUND
SURFACE MIN
5/8"x10' 0" 4/,///' AN ANCHOR BAR WHICH IS CONNECTED :jf:J ;jf::

MIN GROUND ROD TO STEM BAR SHELL BE EXTENDED
TO A MINIMUM DEPTH OF 15 FEET
BELOW GROUND SURFACE

\\\7 ‘\\*15'—0“ BELOW GROUND
15'-0" BELOW GROUND SURFACE MIN

SURFACE MIN NOTES

Do 1. CONNECT TO STUB ANGLE BELOW TOP OF CONCRETE.
* 200" =0"'—X" X X 15'—0" BELOW GROUND 2. INSTALL ONE GROUND ROD FOR EACH TOWER LEG AS
(ARRANGEMENT-B) SURFACE MIN SHOWN IN THE DETAILS.
100'-0" o 100'-0" 3. THE CONNECTIONS FOR CONNECTING THE NO. 2 AWG
(ARRANGEMENT-A) -t COPPERWELD WIRE TO GROUND RODS, STUB ANGLES, AND
—_— —_ ANCHOR BARS SHALL BE MADE BY THE HEAVY DUTY TYPE
N s CADWELD OR THERMOWELD PROCESS.
4. ALL GROUND RODS SHALL BE DRIVEN TO A MINIMUM OF

N 4 4[‘17_ TRANSMISSION 15'-0" BELOW GROUND SURFACE.

LINE SURVEY
BURIED RADIAL GROUNDS — i

230KV
\
115KV

100' 0"
50-‘_0-

B 11-16-11 REDRAWN .
A7-DDD

/ AN SUPERSEDES DWG NO. 40-D-4581 (IN PART)

/ \ UNITED STATES DEPARTMENT OF ENERGY

- WESTERN AREA POWER ADMINISTRATION
TOWER BASE CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

DETAIL B STANDARD DESIGNS

*USE ONLY WHERE 1T 1S THPRACTICAL TRANSMISSION LINES
TOWER GROUNDING DETAILS

9

] AUGUST 22, 1983 41 [ 1013
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77

MATERIAL LIST

m mj ITEM

DESCRIPTION

NOTES 5 AND 6 @ﬂ ] Q NOTES 5 AND 6 NO.
[ O ] |

DETAIL B, NOTE 9 1 | STAINLESS STEEL GROUND PLATE 2"x2''x1" CENTER

NOTES 5 AND 6 (2)

DRILLED AND TAPPED FOR 3/8'¢ BOLT — INSTALL AS

EJ>J | SHOWN IN DETAIL A

DETAIL A, NOTE 8

1 2 PIGTAIL JUMPER, NO. 2 AWG, 30% CONDUCTIVITY,
COPPER CLAD WIRE, LENGTH AS REQUIRED

2) NOTES 5 AND 6 5 | TERMINAL SUITABLE FOR NO. 2 AWG COPPER WIRE
(BURNDY TYPE QDA OR EQUAL) WITH CONTACT
| ™ A Q) SEALANT
~J U 4 | 3/87 STAINLESS STEEL HEX HEAD BOLT, LENGTH AS
NECESSARY TO ATTACH TERMINAL
1 5 | CADWELD, THERMOWELD OR EQUAL EXOTHERMIC TYPE
REQUIRED FOR TWO-PIECE DETAIL A, NOTE 8 | CONNECTION
DETAIL A, NOTE 8 CROSSARMS (OPPOSITE @] |
6 | GROUND ROD, COPPER COVERED STEEL 5/8"$x8 FEET
FACE OF STRUCTURE) NOTES 5 AND 6 NOTE 10 (3 |
5 | CONTINUOUS CONCRETE POLE GROUND WIRE, NO. 2
FW (8) AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE
NoTE 10 ()| SPLIT-BOLT CONNECTOR (BURNDY TYPE KSA OR
DETAIL A, NOTE 8 NorE 6 ()] 8 | EQUAL) WITH CONTACT SEALANT
o | BONDING CLIP (EQUAL TO BROOKS NANUFACTURING

BC SERIES OR HUGHES BROTHERS NO. 2727)

DETAIL B, NOTE 9

| 10 | 1/2""-THICK STAINLESS STEEL WELDED
H HERMETICALLY-SEALED BEARING PLATE

DETAIL A, NOTE 7

NN

T

174"

(6)NOTES 2 AND 3 (6) NOTES 1 AND 3

174 -

CONCRETE POLE

WEATHERING STEEL H-FRAME WEATHERING STEEL POLE NATIVE BACKFILL
NAT38$EB?§KFILL CONCRETE FOUNDATION OR CONCRETE BACKFILL
NOTE 13

CLIMBING CLIPA\\

o

DETAIL A

GROUND PLATE DETAIL

NOTE 12

INVERTED
GROUND

I WIRE CLIP

S:\Engineering\Standard Drawings\41\41_1015k.dwg Last Saved By: Eva Lampman on 9/16/2009 3:47 PM

= o 1 1o =) o'
11/16" K |~78on WEATHERING-STEEL FIXED CLIMBING RN SECTIONS.
NOTES 5 AND 6 7/16%x1/2" SLOT ey | e e e
DETAIL A ; 02-11-05 DELETED GROUNDING REQUIREMENTS FOR GALVANIZED
1 I A7-BGH AND METALLIZED STRUCTURES. REVISED GROUNDING
q:::::::,. }) } ) Eggggwgms FOR WEATHERING STEEL STRUCTURES AND
é 3 ? ?; | | | \) ,-§, H 07-15-03 REVISED TITLE BLOCK ONLY.
|\ | | A7-DH
q:::::::Qj; } i % - Ggiﬁ%ﬂ%wwNMDMw%&
DETALL A ®f_k— g ‘ eSO AREA POVEE AOMTNESTRATION
C 0 NOTES 6 AND 10 m - 1.5/16" CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
NOTES 6 AND 10 2) NOTES 5 AND 6 N © TRANSMISSION LINE STANDARDS
&) | oETaTL A, NoTE 8 — WEATHERING STEEL AND CONCRETE
< A > ’ 1 ‘ i ¥ POLE STRUCTURES
o L\N«,f GROUNDING DETAILS
CONCRETE POLE WEATHERING STEEL POLE CONCRETE POLE WEATHERING STEEL POLE -
GROUND WIRE CLIP DESTONED EOREYMAGLER — — ——— PR L EMGDNEERTNG WG — —
DAVIT ARM GROUNDING POST INSULATOR GROUNDING CONCRETE POLE -
A]  APRIL 20, 1984 | 41 [ 1015

GROUND
@ WIRE CLIP

DETAIL B
CONCRETE POLE

GROUND WIRE CLIP ATTACHMENTS

€ 3/8"s THREADED INSERTS,
BOLTS, AND LOCKWASHERS

NOTES

GROUND RODS ARE REQUIRED FOR ALL CONCRETE POLES.

2. GROUND RODS ARE REQUIRED FOR ALL WEATHERING STEEL
POLES WITH CONCRETE FOUNDATIONS OR CONCRETE
BACKFILL.

3. PLACE TOP OF GROUND ROD A MINIMUM OF 6' BELOW
GROUND LINE.

4. PIGTAIL JUMPERS ARE REQUIRED BETWEEN POLE SHAFTS
AND GROUND RODS ON WEATHERING STEEL POLE SHAFTS
WITH CONCRETE FOUNDATIONS OR CONCRETE BACKFILL.

5. PIGTAIL JUMPERS ARE REQUIRED ON WEATHERING STEEL
STRUCTURES ACROSS ALL SLIP JOINTS AND BOLTED
CONNECTIONS, INCLUDING DAVIT ARM, CROSSARM, AND
POST INSULATOR CONNECTIONS.

6. LENGTHS AND LOCATIONS OF PIGTAIL JUMPERS SHALL
NOT INTERFERE WITH CLIMBING.

7. GROUND PLATES ARE REQUIRED 2 FEET ABOVE GROUND
LINE ON ALL WEATHERING STEEL POLE SHAFTS WITH
CONCRETE FOUNDATIONS OR CONCRETE BACKFILL.

8. WEATHERING STEEL STRUCTURES SHALL HAVE GROUND
PLATES ON EITHER SIDE OF SLIP JOINTS AND BOLTED
CONNECTIONS, INCLUDING FLANGE JOINTS, DAVIT ARM,
AND CROSSARM CONNECTIONS, AND ON THE POLE SHAFT
ADJACENT TO POST INSULATOR CONNECTIONS.

9. ATTACH CONTINUOUS GROUND WIRE EVERY 5 FEET
(MINIMUM) TO FULL LENGTH OF CONCRETE POLES WITH
GALVANIZED STEEL GROUND WIRE CLIPS, THREADED
INSERTS BOLTS, AND LOCKWASHERS.

10. ATTACH ALL SPLICE PLATES, CONDUCTOR ATTACHMENTS,
DAVIT ARMS, AND POST INSULATOR BASES TO THE
GROUND WIRE ON CONCRETE POLES WITH PIGTAIL
JUMPERS.

11. COMPOSITE STEEL AND CONCRETE POLES SHALL HAVE A
CONTINUOUS GROUND WIRE RUNNING THE FULL LENGTH OF
THE CONCRETE SECTION, ATTACHED TO THE STEEL
SECTION WITH A GROUND PLATE.

12. CADWELD MAY BE SUBSTITUTED FOR GROUNDING METHOD
SHOWN IN DETAIL A.

13. FOR WEATHERING-STEEL STRUCTURES, AFTER INSTALLING
FIXED CLIMBING RUNG SECTIONS WITH BOLTS, NUTS,
AND LOCKNUTS, SPOT WELD THE RUNG SECTION MOUNTING
PLATES TO THE CLIPS ON THE POLE SHAFTS. WELDING
SHALL BE SUFFICIENT TO PROVIDE ELECTRICAL
CONTINUITY BETWEEN CLIMBING RUNG SECTIONS AND THE
POLE SHAFT. PREFERRED WELDING ROD SERIES IS
E8018-C3. OTHER ACCEPTABLE SERIES ARE E8018-C1
AND E8018-C2.

—_
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MATERIALS LIST
ITE
B Bt T g DESCRIPTION
I } 1 | N0.2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE
**—***———?ﬂ 2 | GALVANIZED 2-INCH BARBED STAPLES
I 5 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110
I OR EQUAL) ATTACHED TO POLE
I
I
I
I
I
I
I
I
? I
=4 |
I
I
I
I
I
I
I
I
I

GROUND WIRE IS TO BE CUT OFF 1' ABOVE
POLE (DASHED LINE) AND THEN PULLED DOWN THE POLE
|(~ AND THE LOOSE END STAPLED WITH ONE STAPLE
I I =
TOP STAPLE 4
(A o~

S =
g _z =
g } i
[ 4
& GROUND WIRE SHALL RUN OVER
: t S e
w / . =
’,7, e e
)
R —x b= | ===
W T T
w I
2 + _—1 | __GROUND WIRE SHALL BE
T =l CARRIED TO BASE OF POLE
© I = AND INSTALLED AS SHOWN.
z I STAPLE EACH HALF TURN
I € I AS INDICATED AT POINTS
o T DIAMETRICALLY OPPOSITE.
z T
i I
KA T SN
w .
4|8 w
, b =]
iy S =
9 o
— <C
> o
g T @
[
: % POLE BUTT
(&)
g T pt WRAPPING DETAIL
7] Z
- _— g — -l ~N
. ——_—:‘:;—_’__J .
x o
3] |7 =
£& . s
< —1'::;
IS R ___X_

UNTTED STATESPDEP/EARTMENT OF ENERGY

GROUND WIRE ATTACHMENT DETAILS WESIOETF%K@!EEQW%JEQEAM&"EO%%IPN
TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
GROUNDING DETAILS

DESIGNED _ APPROVED — — — —  — |
MANAGER, NORTH DAKOTA

NOT TO SCALE MAINTENANCE OFFICE

A] APRIL 5, 2001 | 41 [ 1032 |
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7 CONDUCTOR NO. 5
COPPER-CLAD STEEL CABLE

TO GROUND BLADES 44\\\\\

COLUMN OF STEEL

TAP STRUCTURE 44\\\\
N

NOTE
1. 4/0 COPPER-CLAD LEAD BONDED TO ALL STRUCTURE LEGS.

COMPRESSION CABLE TO
TERMINAL PAD CONNECTOR

NOTE 1

FINISH GRADE REFERENCE DRAWING

GROUNDING PLANS-TYPICAL COMPONENTS_ _ _ _ _ _ _ 31 1500
SWITCH OPERATING AND EQUIPMENT PLATFORMS
ELECTRICAL DESIGN AND DETAILS — — 31 1075

5/8'"x10'-0" MIN
COPPERWELD GROUND ROD

O 0O 0O O O O
O O O © O ©C O

ANCHOR BOLT

TYPICAL FOR ALL LEGS OF BOX STRUCTURE

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

TRANSMISSION LINE STRUCTURE

115KV TAP SWITCH STRUCTURE
CROUNDING DETAILS

ELECTRICAL ENGINEERING MANAGER

9

A] NOVEMBER 10, 2015 | 41 [ 1034
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20'-0"

30 *

(FUTURE)

(FUTURE)
SECTION A-A

BILL OF MATERIAL
T S DESCRIPTION
1 4 | 4/0 COPPER WIRE, LENGTH AS REQUIRED
2 4 | CABLE TO BAR GROUND CONNECTOR SIMILAR TO BURNDY TYPE GB
3 4 | CABLE TO ROD GROUND CONNECTOR SIMILAR TO BURNDY TYPE GAR
4 4 | COPPER CLAD STEEL WIRE NO. 4/0 AWG, 30% CONDUCTIVITY, LENGTH AS REQUIRED
5 4 | NEMA 2 HOLE PAD (NOTE 6)
6 8 | BOLT, 1/2 IN GALVANIZED WITH NUT & LOCK WASHER. LENGTH AS REQUIRED
7 4 | CABLE TO GROUND ROD CONNECTOR (NOTE 4)
8 4 | 5/8" x 10'=0" GROUND RODS

WELD SECOND TIE
TO ALL VERTICAL BARS

STUB ANGLE

REBAR AND SECOND TIE

WELDING PLAN
(LONGITUDINAL REINFORCEMENT NOT SHOWN)

2-4#5 WELD TO STUB ANGLE

NOTES

1. GROUND THE TOWER TO THE REBAR IN THE FOUNDATION.
IF THE DESIRED RESISTIVITY IS NOT ACHIEVED,
INSTALL THE RING WITH GROUND RODS. EXTEND GROUND
WIRES WITH GROUND RODS EVERY 20 FEET AS REQUIRED
TO ACHIEVE DESIRED RESISTIVITY AS DIRECTED BY THE

COR.
2. CONNECT EACH STUB ANGLE TO REBAR BY WELDING OR

WITH PAD, WIRE, AND CONNECTOR.

ADDITIONAL PADS,

Mar 23, 2006~ 11:00am Plotted By: Seela S:\Engineering\Standard Drawings\41\41_20340.dwg Lost Saved By: Cox IMAGES:

GROUNDING CONNECTION WIRE, AND CONNECTORS MAY BE REQUIRED TO ACHIEVE
DESIRED RESISTIVITY.
3. DRIVE GROUND RODS TO ACHIEVE DESIRED RESISTIVITY
AS DIRECTED BY THE COR. IF ROCK IS

30" ENCOUNTERED BEFORE ACHIEVING DEPTH OF THE GROUND

(TYP)- ROD, MUST DRILL A MIN 3 IN. HOLE TO DEPTH AND FILL
WITH "GEM' PLACING GROUND ROD IN CENTER OF HOLE.

4. GROUND ROD CONNECTIONS SHALL BE CADWELD,
THERMOWELD, TECTOWELD OR EQUIVALENT PROCESS.

5. ALWAYS MAINTAIN A MIN BEND RADIUS OF 8 INCHES FOR
ALL GROUND WIRES AND CONNECTIONS.

6. THE TWO 9/16" HOLES FOR THE ATTACHMENT MUST BE ON
THE CENTER OF THE EXISTING LEG. SPRAY OVER DRILLED
HOLES WITH ZINC PAINT.

7. EXTERNAL PIGTAILS SHALL NOT BE EMBEDDED IN THE

— CONCRETE .

[
|
|
|
|
}
|
2 =

L
CZ

—
NOTE 6
1 3/4"

RIGHT-OF -WAY

CENTERLINEﬁ\\ /
|

| | |
\ /
\ /
\

\

\ ///
\ NN Y,
\\ IIII‘\\ V4
LATTICE STEEL

TOWER - — — — —
FOUNDATION Pz
(7) 7 C§7 )
(® ™~ — (8)

~ —
20' 0" ~__ - /

A7-RC INSIDE FOUNDATION

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

LATTICE STEEL TOWERS
STRUCTURE GROUNDING

A| 10-10-03 |RE\/ISED TO SHOW PRIMARY STRUCTURE GROUNDING

/ ‘ﬂ i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

DETAIL A

ELECTRICAL ENGINEERING MANAGER

| 2034

PLAN VIEW
TOWER CONNECTION DETAIL
(FUTURE)

| ouLy 15, 2003 | 41
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Donita (CONTR) on 9/24/2026 6:13 AM

Sep 24, 2026- 6: 13am
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SUSPENSION HOOK

3 1/2"

1.7/8"

|2 7/8"

&)
BALL EYE CONNECTION

9

5 3/4"x10" UNITS. ADD ONE EXTRA

SUSPENSION INSULATOR — STANDARD /
DISC FOR SPECIAL CROSSINGS, AS SPECIFIED

ARMOR ROD CLIP OR CLAMP,

jRSOCKET FITTING

AS SPECIFIED (NOT REQUIRED (
ON PREFORMED RODS) SUSPENSION CLAMPW
4

BALL CLEVIS CONNECTION

ARMOR RODS

CONDUCTOR

VOLTAGE DISCS PER | X-DIMENSION
KV TYPE OF STRUCTURE STRING INCHES
22-33 |HS AND HA 2 1 1/2
22-33 |SA 3 17 1/4
44 HS AND HA 3 17 /4
44 SA 4 23
69 HS, HSB, HA, HAB, HTR, 3T, 3TX, 4S, & SS 4 23
69 SA, 3A, 3AB, & 3AC 6 34 1/2
115 HS, HSB, HA, HAB, HTR, 3T, 3TX, 4S, & WS 7 40 1/4
115 SA, 3A, 3AB, & 3AC 9 51 3/4
138 HS, HSB, 3T, & 3TX 8 46
138 3A, 3AB, 3AC, & 3AD 10 57 1/2
161 HS, HSB, HA, HAB, HTR, 3T, & 3TX 10 57 1/2
161 3A, 3AB, 3AC, & 3AD 1 63 1/4
230 HS, HSB, HS-22, 3S, 3T, & 3TR 12 69
230 3A, 3AB, 3AC, & 3AD 13 74 3/4
NOTE
1. WHEN HOLD-DOWN BRACKETS AND WEIGHTS ARE NECESSARY
THEY WILL BE SPECIFIED ON THE STRUCTURE LIST.
SEE DWGS 41 1009 AND 41 1010.
HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
N\
W—9—w 1 | REDRAWN .
—~DDD
SUPERSEDES DWG NO. 40-D-2808
TTED STATES DEPARTMENT OF ENERGY
WESTERN\AREA POWER ADMINISTRATION
CORPORATE DRQVICES OFFICE — LAKEWOOD, COLORADO
SUSPENSION INSULATOR
9 12 DESIGNED BWREC _ _ _ _ _ _ _ __
A  AUGUST 6, 1979 |

SCALE OF INCHES
3 0"
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LEGEND
A\ __ _ _YOKES SHALL HAVE FULL RADIUS EDGES AND
28.80 CORNERS
o __ ALL HARDWARE FITTINGS TO BE FURNISHED WITH
HEXBOLT, HEXNUT AND KEY
7__ _ _USED ONLY WHEN SPECIFIED
3
51.65
LIST OF MATERIALS
x| LM DESCRIPTION REFERENCE
8 27.80 |CLAMP, SUSPENSION, WTIH CLEVIS FITTING, FOR CONDUCTOR
\ \ | | o 27.81 |CLAMP, SUSPENSION, WTIH SOCKET FITTING, FOR CONDUCTOR
| g | | X 28 .11 |CLEVIS-BALL, HOT LINE TYPE FITTING, FOR CONDUCTOR BT—3094—1
[}
o 28.12 |Y—CLEVIS-BALL, HOT LINE TYPE BT_3001
0 28.53 |SOCKET—CLEVIS, HOT LINE TYPE BT_3087
@ 503 28.54 |SOCKET-Y—CLEVIS, HOT LINE TYPE BT_3096
| | _é : 28.80 |CLEVIS, Y-BALL 41 1005
11/16"¢ HOLE IN YOKE
! ! (2> 13/16% HOLES 35.10 |COMPRESSION DEADEND, EYE FITTING (CHAIN TYPE)
FOR HOT LINE EQUIPMENT 51.65 |INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4' SPACING
e 58.16 |CHAIN LINK 41 1005
27.80) 5%
i # [75.18 |RODS, ARMOR, PREFORMED, SINGLE SUPPORT
= [75.19 |RODS, ARMOR, PREFORMED, DOUBLE SUPPORT

(2) 11/16"# HOLES IN YOKE f—{
=

A % | 79.17 [V-SHACKLE, LINDSEY CAT. NO. 3203 OR EQUAL
2 o 89.24 | TURNBUCKLE, EYE-EYE, 1'-0" TAKEUP, WITH JAM NUTS BT—3177
S Nrsowi 13/16"8 HOLE A [98.63 [YOKE, 5/8" THICK
- 0 A [98.65 |YOKE, 5/8" THICK BT—8511HT
D=LENGTH OF SUSPENSION CLAMP +6' 79.11 |SHACKLE, ANCHOR TYPE BT—3025
28.55 |SOCKET—CLEVIS BT_3040
SINGLE STRING SUSPENSION ASSEMBLY SINGLE SUSPENSION INSULATOR WITH YOKE
ULTIMATE STRENGTH 30,000 POUNDS ULTIMATE STRENGTH 30,000 POUNDS
NOTES
1. ALL FERROUS HARDWARE SHALL BE HEAT TREATED, EXCEPT
THAT YOKE PLATES MAY BE HEAT TREATED AT THE
CONTRACTORS OPTION.
2. ALL FERROUS MATERIAL SHALL BE GALVANIZED AFTER
DRILLING AND FORGING IN ACCORDANCE WITH ASTM
DESIGNATION A—153.
3. STRENGTH OF HARDWARE COMPONENTS IN A SUB-ASSEMBLY
() SHALL BE EQUAL TO OR GREATER THAN THE STRENGTH OF
—_— ‘ THE INSULATOR UNITS IN THAT SUB-ASSEMBLY. THE
— - OVERALL STRENGTH OF THE COMPLETE INSULATOR
REQUIRED ONLY WHERE SPECIFIED \ ASSEMBLIES SHALL BE AS INDICATED.
|
- - ‘ SINGLE TENSION INSULATOR ASSEMBLY WITH
CAPS TOWARD STRUCTURE
ULTIMATE STRENGTH 30,000 POUNDS
(USE ONLY WHEN SPECIFIED)
HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
EYE-TYPE
o G
() 11/16"% HOLES —— CESmbpnss (v lammis oLTAGE _DISCS PER STRING FOR INFORMATION ONLY
1.6 REQUIRED ONLY WHERE SPECIFIED KV TENSION | SUSPENSION N
ASSEMBLY | ~ASSEMBLY \D\w;ﬂ W | REDRAWN.
34.5 5 4
DOUBLE STRING TENSION ASSEMBLY SINGLE TENSION INSULATOR ASSEMBLY WITH 69 7 6 SUPERSEDES DWG NO. 40-D—4683
FOR SINGLE CONDUCTOR CAPS AWAY FROM STRUCTURE 15 10 9 m EO SN T QERARTMENT OF ERERGT
ULTIMATE STRENGTH 45,000 POUNDS ULTIMATE STRENGTH 30,000 POUNDS 138 T 0 WESTERNAREA POWER ADMINISTRATION
(USE ONLY WHEN SPECIFIED)
161 12 1
230 15 14 TRANSMI

1 0 1 DESIGNED BWREC
L L 1 L 1 |

SCALE OF FEET
1 1/2"=1'-0" Al AUGUST 6, 1979 I
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3 172" X

SOCKET-CLEVIS-0HIO
BRASS 87603 OR EQUAL

CHAIN LINK
41 1005

BALL-EYE CONNECTOR TO BE USED
UNLESS OTHERWISE SPECIFIED ON
STRUCTURE DRAWINGS. Y-BALL CLEVIS
TO BE USED ON STEEL TOWER AND
SUBSTATION TAKEOFFS.

SUSPENSION INSULATOR — STANDARD
5 3/4x10 UNITS

STRAIN CLAMP WITH
CLEVIS FITTING

SOCKET EYE TO BE USED UNLESS OTHERWISE
SPECIFIED ON STRUCTURE DRAWINGS

//A'CONDUCTOR

7S
PAS
( | \

STRAIN CLAMP OR
COMPRESSION DEAD-END

TENSION INSULATOR ASSEMBLY - DETAIL A

SOCKET EYE, 13/16" HOLE

CLEVIS-TYPE
COMPRESSION
DEAD END

EYE-TYPE
COMPRESSION
DEAD END

ANCHOR_SHACKLE
OMIT @ FOR
WOOD—-POLE STRUCTURE

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41

TENSION INSULATOR
ASSEMBLY WITH CAPS AWAY
FROM STRUCTURE - DETAIL B

(TO_BE USED AT THE LOWER SUPPORT
OF INCLINED SPANS WHEN SPECIFIED)

WOOD POLE STRUCTURES

ATTACHMENT DETAIL FOR
COMPRESSION DEAD END FITTING

STEEL TOWER AND SUBSTATION TAKEOFFS

VOLTAGE DISCS PER | X-DIMENSION VOLTAGE| TYPE OF |DISCS PER| X-DIMENSION
KV TYPE OF STRUCTURE STRING INCHES KV STRUCTURE | STRING INCHES
22-33 HT, ST, SAT, SBT, & HSWT, 3TA 3 17 1/4 34.5 5 28 3/4
44 HT, ST, SAT, SBT, & HSWT, 3TA 4 23 69 7 40 1/4
DEAD ENDS
69 ST, 3TA 5 28 3/4 115 ON 10 57 1/2
SAT, 3AT, 3DE, 3T, 3TX, 3BT/4BT, HSWT 6 34 1/2 138 STEEL TOWERS 1 63 1/4
OR SUBSTATIONS
15 WT, 3TA 8 46 161 12 69
SAT, 3AT, 3DE, 3T, 3TX, 3BT/4BT, 4SWT 9 51 3/4 230 15 86 1/4
138 3AT, 3T, 3TX, 3TA 10 57 1/2
161 3AT, 3DE, 3T, 3TX, 4BT, & 4SWT, 3TA 11 83 1/4
230 3AT, 3T, 3DE, & 3TR, 3TA 13 74 3/4

OR

e ————

Q) = KO

—_———— e ————

= A= )
e
~ _

R&*VIBRATION DAMPER
(USE ONLY WHEN SPECIFIED)

90° CLEVIS-EYE (SEE DWG 41 1003)
REQUIRED ONLY WHEN COMPRESSION
DEAD-END CLEVIS BOLT IS TOO
LARGE FOR SOCKET-EYE FITTING

SPECIAL SOCKET-EYE (SEE DWG 41 1003)
MAY BE USED IN LIEU OF SOCKET-EYE
AND CLEVIS-EYE COMBINATION ABOVE

12

| I I I A B T A A A |
SCALE OF INCHES

Zi=110"

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

FOR INFORMATION ONLY

|REDRAWN.

SUPERSEDES DWG NO. 40-D-2809

TED STATES DEPARTMENT OF ENERGY

T
WESTERNGAREA POWER ADMINISTRATION
CORPORATE SSQVICES OFFICE — LAKEWOOD, COLORADO

STA

DESIGNED BUREC

A

£l

AUGUST 6, 1979 | 41
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2" 1/2" 7/8" 1/2"
—_— - | ——
DIA W¥
e 3 A\
- 1 R 1 RN
< - A\ R
Qvﬂ :ﬁ i
[ | ® T
= / | | X
L o \ sl \] S
| |
. 13/8" 2 - )
1/2x1 1/2 CARRIAGE BOLT " N
WITH HEX NUT AND LOCK WASHER . - 5 1/2"
IN H
- /LZ 0
(T]
* [ —— T ¥ " /_\ ! s
o # 1 [ ) _ J o
W o - |
= | —— N—
N——"
= o
o
o* B¥
3/49
EXTENSION LINK CLEVIS EYE SOCKET
PART NO. 1 THRU 16
PART NO. 17 THRU 22 PART NO. 23 THRU 26
SEE TABLE BELOW FOR DIMENSIONS ULTIMATE STRENGTH 30,000 LBS ULTIMATE STRENGTH 30,000 LBS
SEE TABLE BELOW FOR DIMENSION SEE TABLE BELOW FOR DIMENSION
TYPE EXTENSION LINKS, LENGTH L
DEAD |CONDUCTOR | STRANDING | P |oratrerlvon winTh| 1y LFOR THE FOLLOWING DEFLECTION AneLES | T | L | dxiINATE
END 20°—52° | 52°—60° | 60°-70° | 70°—90° :
v % 3 T TABLE OF DIMENSIONS FOR CLEVIS-EYE AND SOCKET-EYE
(=]
« & [ 266,800 26/7 20| e | 1 34 o 34 24 14 1" 2 | 54| 25,000 CONDUETOR STRANDING | poanis | PART No.| B o% D
©2 [7300,000 26/7
a2 . i1 266.8, 300.0 26/7 COMPRESSION | 17, 23 | 11/16" 11/16" 3/4"
§§ 336,400 26/7 sl 1316 J PRV B 0 » y & |14 | s 000 336.4, 397.5 26/7 COMPRESSION | 18, 24 | 13/16"|3/4" T0 13/16"| 3/4"
o5
g 7 | 24 , 477.0 TO 636.0 | 24/7 & 26/7 1. } }
g% 397,500 26/7 & 15 295 0 — COMPRESSION | 19, 25 [1 1/16"| 1" To 1 1/16" |3/
[
Eo [ 477,000 9 11 795.0 26/7 " " "
= T pa78 267l e o |1 | 34 o4 14 iy 10|14 | 50 000 954.0 T0 1122.5 ALL COMPRESSION | 20, 26 |1 3/16 14 3/
S| 636,000 11 | 24 ’ SPECTAL 21 [ 3/16" T /4" 7/8"
795,000 1577 12|34 ALL STRAIN CLAWP | 22 % % 3/4"
comp | 795,000 26/7 13| 11
e 952,000 1174 1 316" 20 12| 3 24 14 1 e | 54| 30,000
TO ALL 16 34
1,192,500
E E
45°
77777 . "
5
>
| D :
3/4"R B 11/162
MIN— 29/32" L g n
~ ~
(9]
~ A SECTION A-A o 2]
N B N
) 5/8" Q -
3 N " 0 3/16" COTTER -
[N <5,46
3/4" MIN 3/4" MIN D
—_— = —_— =
ANCHOR SHACKLE SUSPENSION HOOK Y-BALL CLEVIS BALL EYE CONNECTOR
PART NO. 27 AND 28 (LOCKING TYPE) PART NO. 30 PART NO. 31
ULTIMATE STRENGTH 30,000 LBS PART NO. 29 ULTIMATE STRENGTH 25,000 LBS ULTIMATE STRENGTH 25,000 LBS
ULTIMATE STRENGTH 25,000 LBS
TABLE OF DIMENSIONS
FOR ANCHOR SHACKLE
PART NO. c D E
27 7/8" 3/4" 1 3/4"
28 1 3/8" T 2 1/8"

EXPLANATION

% - — __DIMENSIONS PX, Wx, BX, AND Cx, ARE BASED ON
ALUMINUM CO OF AMERICA COMPRESSION
DEAD-ENDS. FOR USE WITH STRAIN CLAMPS,
DIMENSIONS Wx AND B% SHALL BE 1/16 INCH MORE
THAN THE BOLT SIZE OF CLEVIS FITTING.
DIMENSION CX AND EX SHALL BE ADEQUATE TO
INSURE PROPER FIT IN CLEVIS FITTING.

NOTES

1. FITTINGS ARE TO BE FORGED STEEL (EXCEPT EXTENSION
LINK) .

2. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING
AND FORGING IN ACCORDANCE WITH ASTM DESIGNATION
A153.

3. ALL BOLT HOLES SHALL BE 1/16 IN. MORE THAN
SPECIFIED BOLT SIZE.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

FOR INFORMATION ONLY

|REDRAWN.

7-17-92
B2

FORMERLY DWG NO. 40-D-3182

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — GOLDEN, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE LINES
INSULATOR HARDWARE DETAILS

RECOMMENDED

DRAWN APPROVED __ __ __ _
DIRECTOR, DIVISION OF TRANSMISSION

LINE AND BUILDING DESIGN

41 | 1003

CHECKED _ _ _ _ _ _ _ _ _ __ _

] AucusT 6, 1979 |

Return to TOC


Holly Seela
FIO


85

Donita (CONTR) on 9/24/2026 6:15 AM

Sep 24, 2026- 6: 15am

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41_1004c_fio.dwg Last Saved By: Court,

Plotted By:court

IMAGES:

LIST OF MATERIAL
ASSEMBLY
PART PART NO. DWG
wls|wlo|s|olo|=|o DESCRIPTION NO.
5/8" STEEL PLATE NO. |o[o|o|vlv|n[d]|e|o 41
o|o|o|o|o|o|o|]|
o|lo|o|o|o|o|o|o|o
. 79 J|usE 79.11 wITH 58.28| |0
5/8" STEEL PLATE Y 20.15 USE 79.15 WITH 58.31
28.10| [2]|2]|2|2|2|2]|2]|2]|cLEVIS, BALL
OMIT FOR CLEVIS, SOCKET,
i i 38.40 2 EYE, CLEVIS ¥
< < 58.26
L L 58.27
- - 58.28 1 1|LINK, EXTENSION 1003
OR
58.31
79.11 1]1]2]1]1]2] 1]SHACKLE, ANCHOR 1003
98.49[1]1]1 YOKE PLATE
] 3 ¥ 98.50 2|2|2|2|2|2|YOKE PLATE, STRAIN
R 380. R19
41z o J > 412 13 508 ‘ 38°'R20 EYE, CLEVIS, 5 1/2
- @ "
OR 38.21 1] |1 ’ ’ 1003
PART NO. 98.56 OR LONG, 90°
PART NO. 98.53 FOR TYPE 3TA AND 3AT STRUCTURES WITH PART NO. 98.57 @ 38.22
FOR TYPE 3A AND 3AB STR'S STRAIN CLAMPS OR CLEVIS TYPE COMPRESSION DEADENDS FOR TYPE 3TA, 3T AND 3TX STRUCTURES (AS SHOWN) R OR
SINGLE STRING — FOR ANGLE FOR TYPE 4SWT STRUCTURE (HARDWARE 38.24
20° TO 60° PART NO. 98.62 ARRANGEMENT PER DWG NO. 41 6005)
FOR TYPE 3TA AND 3AT STRUCTURES WITH
EYE-TYPE COMPRESSION DEADENDS PART NO. 98.61
" (SAME AS PART NO. 98.57, EXCEPT OMIT 90°
5/8" STEEL PLATE Y NOTE: ALL MATERIAL SHALL BE GALVANIZED AFTER CLEVIS-EYE)
DRILLING AND FORGING IN ACCORDANCE WITH FOR USE WITH EYE TYPE COMPRESSION DEAD
ASTM DESIGNATION A153. ENDS ONLY, IN LIEU OF PART NO.'S 98.57,
ULTIMATE STRENGTH OF COMPLETED ASSEMBLIES 08.58 AND 98.59
SHALL BE NOT LESS THAN 25,000 LBS FOR
397,500 CM ACSR, AND SMALLER, AND 30,000 LBS
FOR ACSR LARGER THAN 397,000 CM.
% THICKNESS OF EYE END OF PART NO. 38.40 SHALL BE
ADEQUATE TO INSURE PROPER FIT CONDUCTOR
SUSPENSION CLAMP.
%% WIDTH AS REQUIRED TO OBTAIN SPECIFIED STRENGTH.
%% LENGTH OF SUSPENSION CLAMP PLUS 10 INCHES.
1
5/8" STEEL PLATE
sz | o R , OB o on
— -
PART NO. 98.54
FOR TYPE 3AB STRUCTURE
DOUBLE STRING
T

5/8" STEEL PLATE

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

FOR INFORMATION ONLY

<
PART NO. 98.58 ETS ]
FOR TYPE 3BT/4BT STRUCTURE \G\l‘gg |REDRAWN
PART NO. 98.59 SUPERSEDES DWG NO. 40-D-5280
y FOR TYPE 3DE STRUCTURE OR ITED STATES DEPARTMENT OF ENERGY
‘ VESTERNAREA POVER AOUTTSTRATION
ox¢ STANDARD DESIGNS
Yo, ea.5s TRANSMISSTQY LINES
FOR TYPE 3A STRUCTURE DOUBLE YOKE ASSEMBLIES STRAIN YOKES AND YOK
DOUBLE STRING
SINGLE YOKE ASSEMBLIES DESTONED BUREC — — — — — — ——
Al AucusT 8, 1979 | 41
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2 1/8

N
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wn
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C B
CLEVIS EYE
PART NO. 4, 5, 6, 7, 8
ULTIMATE STRENGTH 33,000 LBS
SEE TABLE-A FOR DIMENSIONS
2 . 11/2
/| \
B
n
© J
> \

BALL EYE

PART NO. 18
ULTIMATE STRENGTH 25,000 LBS

1-10 1/4 CLOSED

7/8

5 1/2

SOCKET EYE

PART NO. 19, 20, 21, 22
ULTIMATE STRENGTH 33,000 LBS
SEE TABLE-A FOR DIMENSIONS

1.1/2

Y-BALL CLEVIS

PART NO. 3

ULTIMATE STRENGTH 25,000 LBS

2-10 1/4 OPEN

nunununununununununununum (I
3748

TURNBUCKLE

PART NO. 14
ULTIMATE STRENGTH 25,000 LBS

e

2-0 CLOSED

7/8%

1 1/4

ANCHOR SHACKLE

PART NO.
ULTIMATE STRENGTH

P'ng DESCRIPTION
1 3/8 -
28 134 +[ 1 [CLEVIS, BALL, HOT LINE TYPE
£ 2 | CLEVIS, SOCKET, HOT LINE TYPE
3 | CLEVIS, Y-BALL
4-8 |EYE, CLEVIS, 5 1/2 IN. LONG, 90°, SEE TABLE-A
+ — — 9-10| LINK, CHAIN
11-12| SHACKLE, ANCHOR TYPE
QJ 13 | V-SHACKLE
— % | 14 | TURNBUCKLE, CLEVIS-EYE, 7/8 IN., 12 IN. TAKE-UP
Q Z * 15 | TURNBUCKLE, CLEVIS-CLEVIS, 1 IN., 12 IN. TAKE-UP
- = * 16 | YOKE, STRAIN, DOUBLE ASSEMBLY, WITH TURNBUCKLE
N Q 17 | YOKE, STRAIN, DOUBLE ASSEMBLY, WITHOUT TURNBUCKLE
- 18 |EYE, BALL
" 19-22| EYE, SOCKET, 5 1/2 IN. LONG, SEE TABLE-A
+| 23 | YOKE, STRAIN, DOUBLE ASSEMBLY, WITH TURNBUCKLE
- - +| 24 |YOKE, STRAIN, DOUBLE ASSEMBLY, WITHOUT TURNBUCKLE
N~ N/
(]
a6 | B/44 TABLE A
ANCHOR SHACKLE DIMENSIONS FOR CLEVIS-EYE AND SOCKET—EYE
11 PART NO. 12
25,000 LBS ULTIMATE STRENGTH 36,000 LBS PART NO. A B [ D
4, 19 13/16 11/16 11/16 3/4
5, 20 13/16 13/16 3/4 TO 13/16 3/4
6, 21 13/16 1 1/16 3/4 TO 1 1/16 3/4
7, 22 13/16 1 3/16 1 1/4 3/4
8 13/16 %% %% 3/4
17/8
@ Y,
EXPLANATION
%% _ _ _FOR USE WITH STRAIN CLAMPS, DIMENSIONS 'B'"
AND "C'' SHALL BE SUITABLE AND ADEQUATE TO
FIT CLEVIS END OF STRAIN CLAMP.

27/32 N

VEE SHACKLE

PART NO.
ULTIMATE STRENGTH

13
50,000 LBS

* — TURNBUCKLES REQUIRED ONLY WHERE SPECIFIED.

3-0 OPEN

(I ITITTIT)

TURNBUCKLE

PART NO. 15
ULTIMATE STRENGTH 33,000 LBS

e

7/82

DOUBLE YOKE ASSEMBLIES @{322:8 101272 oM

ULTIMATE STRENGTH 33,000 LBS Al AUGUST 6, 1979 | 41 [ 100

PART NO. 15,

A "7 77 ALL MATERIAL SHALL BE GALVANIZED AFTER
DRILLING AND FORGING IN ACCORDANCE WITH ASTM
CHAIN LINK DESIGNATION A-153.
PART NO. 9. 10 /A _ _ _FITTINGS BASED ON ALCOA CONDUCTOR DEAD-ENDS.
-9 % ___ YOKES SHALL HAVE FULL RADIUS EDGES AND
CORNERS, HOT-LINE FITTINGS SHALL BE HEAT
PART NO. | A (MIN) | B (MIN) | ULT STRENGTH TREATED, WITH 30,000 LBS ULTIMATE STRENGTH.
9 2 1/4 /2 25,000 LBS
10 2 7/8 5/8 33,000 LBS
HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
FOR USE WITH EYE
TYPE COMPRESSION DEADENDS
o FOR INFORMATION ONLY
(8) FOR USE WITH N
7-17-92 | REDRAWN.
5/8 PLATE~ STRAIN CLAMP \C‘L%BH |
il \FORMERLY DWG NO. 40-D-5271
ITED STATES DEPARTMENT OF ENERGY
| FOR USE WITH COMPRESSION NS T e R AP MENERTRAT ION
L @ 2s6.5. 300 ’0 Lo 2677 TRANSMISS LINE STANDARDS
13/16 ERECTION HOLE (5) 336.4, 397.5 NOM 26/7 D GROUND WIRE
605.0, 636.0 MCM 24/7 & 26/7

{477.0. 556.5 MCM 26/7
795.0 MCM 45/7

16, 22, 23 ALL STRANDINGS

£
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* DWG NO.

PART NO. DESCRIPTION 1

27.82 |CLAMP SUSPENSION

28.85 |Y-CLEVIS EYE, 0.B. 85450 OR EQUAL

35.20 |DEADEND COMPRESSION, EYE TYPE

38.45 |EYE, OVAL EYE, B.T.—3007-T OR EQUAL

38.46 |EYE, OVAL EYE 90°, B.T. 3007 OR EQUAL

51.62 |INSULATOR, GROUND WIRE, AS SPECIFIED

75.42 |RODS, ARMOR, PERFORMED FOR STEEL OGW

79.13 |SHACKLE, ANCHOR TYPE 1005

79.17 |V-SHACKLE, LINDSEY CAT NO. 3203 OR EQUAL

89.20 |TURNBUCKLE, CLEVIS—EYE 1005

NOTES
1. % ALL HARDWARE FITTINGS TO BE FURNISHED WITH HEX

Donita (CONTR) on 9/24/2026 6:18 AM

Sep 24, 2026- 6: 18am
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BOLT, HEX NUT, AND KEY.
2. A WHEN STRAIN CLAMP IS USED OMIT PART NO. 79.13.

DETAIL A DETAIL B
(0GW_ATTACHMENT PLATE (0GW ATTACHMENT PLATE
AT RIGHT ANGLE TO OGW) IN PLANE OF OGW)

TURNBUCKLE REQUIRED ONLY WHERE SPECIFIED

@ HISTORICAL REFERENCE ONLY
/EYE TYPE COMPRESSION DEADEND NOT TO BE USED FOR NEW CONSTRUCTION

— { o=

ATTACHMENT WITH INSULATOR

f*ATTACHMENT WITH INSULATOR

FOR INFORMATION ONLY

| Ay
@ \F\lgqefﬂ |REDRAWN.
DEADEND ATTACHMENT ASSEMBLY 7000
DEADEND ATTACHMENT WITH TURNBUCKLE SUPERSEDES DWG NO. 40-D—4422
ASSEMBLY WITHOUT TURNBUCKLE ITED STATES DEPARTMENT OF ENERGY
WES{EﬁN§§BEA POWER ADMINISTRATION
CORPORATE \VICES OFFICE — LAKEWOOD, COLORADO
STA
TOWER DEADEND ATTACHMENT TRANSMI

DESIGNED BUREC

Al AucusT b, 1979 | 41
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Donita (CONTR) on 9/24/2026 6:18 AM
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SUSPENSION CLAMP

VEE-STRING

INSULATOR ASSEMBLY

TENSION ASSEMBLY

570

SUSPENSION CLAMP

SUSPENSION ASSEMBLY

REFERENCE MATERIALS

ITEM

DESCRIPTION

''V''" SHACKLE (B.T. CAT. NO. 3078 OR EQUAL) B.N.K. (SEE NOTE 1)

ANCHOR SHACKLE (B.T. CAT. NO. 3022 OR EQUAL) B.N.K.

EYE-EYE STRAP (B.T. CAT. NO. 3070E OR EQUAL, LENGTH AS REQUIRED)

TURNBUCKLE, JAW-EYE, 6" TAKE UP, B.N.K.; 20,000 LB STRENGTH.

EYE-EYE STRAP (B.T. CAT. NO. 3070E OR EQUAL, LENGTH AS REQUIRED)

CLEVIS-BALL, HOT LINE (B.T. CAT. NO. 3094 OR EQUAL) B.N.K.

SUSPENSION INSULATOR (ANSI CLASS 52-3) 14 UNITS/LEG OR STRING

SOCKET-Y-CLEVIS, HOTLINE (B.T. CAT. NO. 3096 OR EQUAL) B.N.K.

YOKE PLATE (B.T. CAT. NO. 8571 OR EQUAL)

"Y"'-CLEVIS-EYE (B.T. CAT. NO. 3097A EYE WIDTH-2 1/8'" OR EQUAL) B.N.K.

CLEVIS-EYE STRAP (B.T. CAT. NO. 3071C, OR EQUAL, LENGTH AS REQD) B.N.K.

SUSPENSION INSULATOR (0.B. HI LITE NO. 232013, 10,000 LB)

'"'Y"'-CLEVIS-CLEVIS (B.T. CAT. NO. 3005 OR EQUAL) B.N.K.

SOCKET-EYE (B.T. CAT. NO. 3046A, EYE WIDTH-2 1/8" OR EQUAL)

"Y"'-CLEVIS-BALL (B.T. CAT. NO. 3030 OR EQUAL) B.N.K.

CLEVIS-EYE, HOT LINE (B.T. CAT. NO. 3089A OR EQUAL) B.N.K.

CLEVIS-EYE STRAP (B.T. CAT. NO. 3071C OR EQUAL, LENGTH AS REQD) B.N.K.

COMPRESSION DEADEND, EYEFITTING (CHAIN TYPE)

TENSION INSULATOR (0.B. HI LITE 2320022, 20,000 LB)

NOTES

1. B.N.K. INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. ALL FERRQUS HARDWARE SHALL BE HEAT TREATED, EXCEPT
gg#¥0;OKE PLATES MAY BE HEATED AT CONTRACTORS

3. ALL FERROUS MATERIALS SHALL BE GALVANIZED AFTER
DRILLING AND FORGING IN ACCORDANCE WITH ASTM
DESIGNATION A-153.

4. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THAT OF THE REFERENCE ITEM OR AS
OTHERWISE INDICATED IN THE LIST OF MATERIALS.

5. YOKE PLATE MAY BE MANUFACTURED OF EITHER FERROUS
OR ALUMINUM ALLOY.

6. TURNBUCKLES SHALL BE ADJUSTED UNTIL YOKE PLATES
ASSUME A HORIZONTAL POSITION.

7. THE CONTRACTOR SHALL FURNISH HARDWARE ITEMS IN
LENGTHS WHICH WILL RESULT IN A 102° V-STRING AND
DIMENSIONS AS SHOWN.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

FOR INFORMATION ONLY

11-16-11 REDRAWN .
7-DDD

SUPERSEDES DWG NO. 104-D—996

>

TTED STATES DEPARTMENT OF ENERGY
WES%REA POWER ADMINISTRATION
CORPORATE DSQVICES OFFICE — LAKEWOOD, COLORADO

LINE STANDARDS
SUSPENSI

TENSION
AND VEE ING
INSULATOR ASSE

DESIGNED BUREC
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5/8" ROD, HIGH STRENGTH STEEL

CYLINDER WITH HOLE TO

BE CAST SEPARATE FROM ROD*\\\\\‘

TABLE OF WEIGHTS
PART NOMINAL DIMENSION
NO. DESIGNATION D-MAX
92.10 50% 2"
92.11 100% A 4"
92.12 150% A 6"
92.13 200 A 8"
NOTES

. CAST IRON CYLINDERS SHALL BE GIVEN ONE COAT

ALUMINUM PAINT.

. ALL HARDWARE AND STEEL CYLINDERS SHALL BE HOT DIP

GALVANIZED IN ACCORDANCE WITH ASTM DESIGNATION

A-153.
3. QE&Gﬁ%lGHTS SHALL BE MARKED SHOWING NOMINAL
4. A ONE WEIGHT OR SERIES OF 50 LB WEIGHTS STACKED

TO OBTAIN REQUIRED WEIGHT.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

<2

/|
| |
|
|
|
I
|
|
|
|

o
|
I
|
|
]
|
|
|
| |

N

5/8'" LOCK WASHER —

USE EXTRA

NUT FOR LOCKNUT —

11 3/8" MAX

STEEL OR CAST IRON CYLINDER

FOR INFORMATION ONLY

11-16-11 REDRAWN
7-DDD

\UPERSEDES DWG NO. 40-D-5996

>

TTED STATES DEPARTMENT OF ENERGY
WES%REA POWER DM%NISTRATIOI(\)I

CORPORATE VICES OFFICE LAKEWOOD, COLORAD

D DESIGNS

TRANSMISSTQN LINES
CYLINDRICAL HOLD DOWN WEIGHT

DESIGNED BUREC APPROVED BUREC N
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TABLE OF WEIGHTS
PART | NOMINAL [ DIAMETER |DIMENSION
NO. |DESIGNATION D L
92.10 7"'-50# 7" 10"
92.11 9"'-100# 9" 12"
92.12 11"'-180# 1m" 14"

5/8" ROD

1.1/72"

BALL WITH HOLE TO BE
CAST SEPARATE FROM ROD
NOTE

1. ASSEMBLY SHALL BE GIVEN ONE COAT OF ALUMINUM
PAINT, AND SHALL BE MARKED SHOWING DIAMETER AND
NOMINAL WEIGHT.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

1.1/2"

5/8" LOCK WASHER

FOR INFORMATION ONLY
gﬁ'ﬁ:' Eé;RﬁOCKNUT — N 11-16-11 REDRAWN
LN

7-DDD

\UPERSEDES DWG NO. 40-D-2767
ITED STATES DEPARTMENT OF ENERGY
CAST IRON SPHERE WES%REA POWER ADMINISTRATION

CORPORATE VICES OFFICE LAKEWOOD, COLORAD

D DESIGNS

TRANSMISSTQN LINES
SUSPENSION INSULATOR HOMR DOWN WEIGHT

>

DESIGNED BUREC APPROVED BUREC N P

A  AUGUST 6, 1979 | 41 [ 100
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: rﬂ‘g” ”q NOTES
> — - - 1 1. FOR HOLDDOWN WEIGHT REFER TO DWG 41 1008.
= | ] 2. XDIMENSIONS "A", "C" AND "D'" SHALL BE DETERMINED
§ ¥ FROM SUSPENSION CLAMP FURNISHED.
° N N
‘s
[}
o
gl ——d- N
8 | N
B AN \\ b3
3 \ \
> ~—2 \
: e
E \\Y\/
-
g SUSPENSION CLAMP
°
M
S
3 | 1
| PR
\\‘) ITEM NO. 79.20
7/16"2
— -—

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

GALVANIZED AFTER BENDING IN ACCORDANCE WITH
ASTM DESIGNATIONS A-153.

FOR INFORMATION ONLY
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MATERIAL LIST

PART
NO.

DESCRIPTION

27.80

CLAMP, SUSPENSION, WITH CLEVIS FITTING, FOR CONDU

CTOR

28.52

SOCKET-CLEVIS, ULTIMATE STRENGTH, 30,000 POUNDS

28.80

CLEVIS, Y-BALL, DWG. 41 1005

51.65

INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4" SPACING, 30,000 POUNDS

75.19

ROD, ARMOR, PREFORMED, DOUBLE SUPPORT (ACSR) SET

98.63

YOKE, 5/8-INCH THICK, ULTIMATE STRENGTH - 30,000

POUNDS

SINGLE SUSPENSION INSULATOR ASSEMBLY WITH YOKE

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

FOR INFORMATION ONLY

\

11-16-11 REDRAWN.
7-DDD

SUPRRSEDES DWG NO. 40-D-5841 (IN PART)

TTED STATES DEPARTME]
WES%REA POWER A
CORPORATE DRQVICES OFFICE —

T OF ENERGY
DMINISTRATION
LAKEWOOD, COLORADO

STA
TRANSMISSIQO

DESIGNED BUREC APPROVED

BUREC N\

A JANUARY 13, 1984 |

41 [ 101
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M| pESCRIPTION EQUAL TO
1 POST INSULATOR T.R. NO. 278
2 SPACER, 5 INCH ROYAL, TYPE FA
3 CLAMP BURNDY, TYPE UHG-A
4 2-INCH IPS AL. TUBE
5 END CONNECTOR BURNDY, TYPE NNE-A
f\\ 6 |CORONA BELL BURNDY, TYPE LB-A
% N N %
\ O O \

216" 21 _gn

Donita (CONTR) on 8/24/2026 6:22 AM
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| | HISTORICAL REFERENCE ONLY
\ \ NOT TO BE USED FOR NEW CONSTRUCTION

&=

\B\I‘&W—WG—H |REDRAWN.
7-DDD
wPERSEDES DWG NO. 466-D—9855
TTED STATES DEPARTWENT OF ENERGY
WES%REA POWER DMINISTRATIOI(‘)I

CORPORATE VICES OFFICE LAKEWOOD, COLORAD

>

o

m; FOR INFORMATION ONLY
a— N

@

0

':F

D DESIGNS

69KV TRANSMISSION LINES
POST INSULATOR JUMPER ASSEMBLY

12 DESIGNED BUREC APPROVED BUREC _ N\
| I I I A B T A A A |

SCALE OF INCHES
3'=1'-0 | FEBRUARY 15, 1985 | 41 | 101
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¢ TRANSMISSION LINE

PLAN

"'X'" POINT DISTANCE

»!

FORESIGHT "RP" HUB

LEG 2
)D POINT "X'" HUB
7/

TOWER € HuB
PROJECTION OF POINT X"
ABOVE OR BELOW ¢ HUB
ELEVATION
A ASE T

[
/7 2
// |
=z
/7 2
s 5
L)
S 3!
o :
LEG 4 =
I~
PLAN
POINT "X"

PROJECTION OF POINT "X'
ABOVE GROUND

"'X'" POINT DISTANCE

- >l

_OFFSET OFFSET

TOWER € HUB — |

ELEVATION

TA AR BASE T

PROJECTION OF POINT "X"
ABOVE OR BELOW € HUB

| TOWER STATION
T =

m

[}
=z
—
-
=z
o
—
(7]
[%]
=]
5 Y
=
=
= LEG 4
(=2
OFFSET
X" POINT DISTANCE
1
‘ TOWER € HuB
POINT "X -

PROJECTION OF
POINT "X"
ABOVE GROUND

PLAN

ELEVATION
TRANSPOSITION TOWER WITH OFFSET

LEG 2
/I]POINT "X'" HUB
7/

POINT "'X"

PROJECTION OF
POINT "X
ABOVE GROUND

PROJECTION OF POINT "X'
ABOVE OR BELOW & HUB

-

NOTES
FORESIGHT HUB NORMALLY 25 FT AHEAD OF € HUB.
ON ANGLE STRUCTURES, FORESIGHT HUB IS SET AT
ANGLE EQUAL TO HALF OF THE LINE DEFLECTION
ANGLE UNLESS OTHERWISE DIRECTED.
GUARD STAKE INFORMATION INCLUDES THE FOLLOWING:
FORESIGHT HUB-STATION AND ELEVATION.
X' POINT HUB-LEG NO. AND "X'" POINT PROJECTION,

€ HUB-STATION, TOWER TYPE, ELEVATION.

"X'" POINT DISTANCE TO EACH LEG AND "X' POINT
PROJECTION ABOVE OR BELOW TOWER € HUB.
OFFSET FOR TRANSPOSITION TOWER MAY BE ON
EITHER SIDE OF € TRANSMISSION LINE-SEE PLAN
AND PROFILE DRAWING FOR ORIENTATION.
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1'-0" MAX

OGW ATTACHMENT

POINT OR TOP OF POLE

|

LOWER CONDUCTOR ATTACHMENT POINT

51_Q"

M
1
STEPLUG CLIPS @ 1'-0" C TO C ON

BOTH SIDES OF POLE

GROUND LINE 1

CONDUCTORS ON ONE SIDE

STEPLUG CLIPS @ 1'-0" ON C TO C ON ALTERNATE SIDCES OF POLE

2'-0"+

OF POLE ONLY

110"

1'=0" MAX

M
= o] -
= | -1
g !
=l —|=
b= A A %
g i v & Elu
3w ggo
<|S = oy
By = dzy
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3= 2l
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= }
g 5 9 STEPLUG CLIPS
. @1'-0" CTOC
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z b OF POLE
E _ ,_44444444474~447144i
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2 \
2 \
Pl b
o
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e
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— I
| L
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(%2}
- S
2
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[
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5
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S
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e
3
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>
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‘ [%e]
a.
- —
o
9 Q
-
— &
\
o 7
b
—
bt
|
[ | _
H
5
GROUND LINEA\ | 7
o~

CONDUCTORS ON BOTH SIDES
OF POLE

174" PL

%Q\\\18 GAGE

2 3/4"

STEPLUG AND GROUNDWIRE
CLIPS

FOR CONCRETE POLE STRUCTURES

STEPLUG CLIPS @ 180° ON POLES
AND AT 25 1/2" ARC LENGTH ON
POLES OVER 16 1/4" DIAMETER

SECTION A-A

5 3/4"
" 3 3/4" "
© | Ir————T1—% .
- | Il | = i
- | i | :
5 Q%% \ H’é%%‘* [ i% §‘**
g | Il | =
" \ e — ——— S o~
- | 1 ¥

STAINLESS STEEL

€ 5/8x3/4 SLOT FOR 1/2"¢ BOLTS

90°

4]

174" PL ‘N\‘!'

5/8"

2 1/8"

2 3/4" J

STEPLUG CLIP

STEEL POLE STRUCTURES

6"

s
[

/famw

N

REMOVABLE STEP

\

3 1/4"

NOTES

. ALL STEEL FOR CONCRETE POLE STRUCTURES SHALL BE

GALVANIZED AFTER FABRICATION UNLESS OTHERWISE
SPECIFIED.

. ALL STEEL FOR STEEL POLE STRUCTURES, EXCEPT FOR

REMOVABLE STEPS, SHALL BE ASTM A588 WEATHERING

STEEL.
. REMOVABLE STEPS SHALL BE GALVANIZED FORGED STEEL.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

FOR INFORMATION ONLY
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30'—0"
150 - 15 —on
/L 3 1/2x3 1/2x1/4
o D D
_I
~ — 1
N ML,,* | =
= e 5/16 = T~
H = J
L 3x3x1/4 f E--E====
SECTION A-A - | / ]
e P
L 2x2x1/4 : 5716 ‘ :
L 3x3x1/4 - 6
DETAIL A 11 g 1_gn
3o
1L 4x4x3/8
[ —
AN
z 2z
S| L 2 1/2x2 1/2x1/4 L 3><3><1/4\j| &) NOTES
=) 21g "
1/2 BENT PD 172" PL 1. STEEL ASTM A 36.
% BEND LINE 2. BOLTS ASTM A 304 3/4"%, HOLES 13/16"% UNLESS
A g A \ 3. GALVANIZE MATERIAL AFTER FABRICATION.
f / < ; ‘ 4. ESTIMATED WEIGHT=4700 LBS.
y 7 ¥ 5. DESIGN BASED ON +200 KIPS APPLIED AT TOP OF
>\/ 1L 4x4x5/16 \/\ FRAME, OLF=1.5.
DETAIL B DETAIL C [ - f
: g e -
© oo —
ELEVATION / i :
TEST FRAME — X !
"R BTC-P4-GF
IZVTIN
45°
DETAIL B
1'=0 172"
8 1/4" 6 1/4"
174 A< < BTC-P4-GF
N =S
~ b - HISTORICAL REFERENCE ONLY
K - NOT TO BE USED FOR NEW CONSTRUCTION
~ =7 N g 4 BEND LINE
. 1/,
[§ N~ N J
172" PL ‘
" " _ Py PPy | /
7172 | 7 172" | \L| 4 o :>:f—¢—¢—¢} oo —H—,
3
| —BEND LINE ' ' T
TYP -
7 DETAIL © FOR INFORMATION ONLY
I8 N
| 11-16-11 REDRAWN .
| —DDD
| UNITED STATES DEPARTMENT OF ENERGY
| WESIERN AREA POWER ADMINISTRATION
| ~ CORPO E SERVICES OFFICE — LAKEWOOD, COLORADO
7
DETAIL A SECTION B-B
DESIGNED R- A. SUTTON _ _ _ _ APPROVED R. M. M. CAFFERNL __ __ _ _ __
DIRECTOR, DIVISION O IVIL DESIGN
Al NovEMBER 1, 1984 | 41 | 201
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CONTRACTOR TO FURNISH POSTS BRACING POST TOP
AND BRACING. FENCE TO BE DTA 4" MIN. SEE NOTE 3
REPAIRED AND REPLACED AS DIRECTED ' 374" TUBING DETAIL B ’
|y BARBED WIRE TYPE \ PN 2 STRANDS NO. 9 GA
1 = L / GALV WIRE-TWISTED
AND STAPLED TO POSTS
| — X — X — X — X —— X —X X —= N / h
~N S X—X—X—X——X——X WIRE
\ b MESH
] . TYPE
H- X —— x — X— X — X ——XE X | -
- o
CI> _I
o \ ~
H-|X —— X — == — X—— X —— X ==X |
\
= \ N
] X —f X —— X—— X —— X —— X —— X ) | y
ele 1
! FY S ~
R R R R R R R R R IR R TR TR, R R R R R R R R R R R R R R R R R R R R R RSOSSN NN AN NN B NN N
. BOND GATE AND FENCE TOGETHER WITH 1 3/4" TUBING HEAVY WEIGHT FARM FENCE 9 GA
olz 9 GA SMOOTH GALV WIRE. CONNECT - TOP_AND BOTTOM WIRES. 11 GA
E BOND WIRE TO TOP AND BOTTOM EYE ?1F MINIMUM LINE AND STAY WIRES
BOLTS AS SHOWN IN DETAIL A AND =
STAPLE FASTEN FENCE WIRE TO BOND WIRE
]
|
‘ NOTES
8'-0" 16' 0"+ 8'-0" 1. ALL MATERIALS USED IN THE GATE SHALL BE ZINC
= COATED (GALVANIZED) EXCEPT THAT GALVANIZING
REPAIR PAINT MAY BE USED OVER WELDS OR TO REPAIR
DETAIL A SINGLE GATE STYLE I GALVANIZING DAMAGED BY WELDING OPERATIONS.
-< 9-POINT BARB WIRE SURFACES TO WHICH REPAIR PAINT IS TO BE APPLIED
— S 6 GA TILTING WIRE 3 SHALL BE CLEANED BY WIPING WITH A CLOTH SATURATED
Rt X H—x—t—x—s —x sk —x—x ] ST A I e T
X X X X X X X —— X —t X 3/4'x3/4"x12 GA 1 374" TUBING X X XXX — X — X —— X ——X RECLEANED WITH SOLVENT TO REMOVE RESIDUE, AND
I~ ‘ ANGLE (PAIR) 1
= | SHALL BE GIVEN ONE HEAVY BRUSH COAT OF
7 X —X—X X X XXX X X X=X = —— X —— X —— X —\ T GALVANIZING REPAIR PAINT.
] ] 2. ALL TUBING USED IN THE GATE FRAME SHALL BE 1 3/4"
X — x > — x — x—x — SN HIGH CARBON STEEL WITH A MINIMUM THICKNESS OF
1_] ~ 0.090"; SHALL BE CONTINUOUS WELDED; AND SHALL BE
~ GALVANIZED INSIDE AND OUT.
™~ 3. GATE POSTS AND BRACING POSTS ARE INCLUDED AS A
I POV Yy - PART OF CONSTRUCTION OF THE GATE AND SHALL BE
~ WELL-SEASONED CEDAR OR A TYPE THAT HAS BEEN
~ L PRESSURE TREATED WITH A PRESERVATIVE. THE
= | PRESSURE TREATED POSTS SHALL BE DOUGLAS FIR,
- X X X X —— X —— NS B S WESTERN LARCH, LODGEPOLE PINE OR SOUTHERN YELLOW
PINE.
= — [~
I > 4N |_E
3/4" HANGER BOLT 5/16" STRETCHER HOOK BOLTS (OPTIONAL) BOLT WITH WIRE THIMBLE
R R R R R R R AR R R R R R R R R R R R R R R R R R R ARR R, MRS S NN NNV AN BN NN
AN DD A DN INNNDIINNN] DN NN R NN NN DN SIS SN NI RARIRRRRERIURERURRERD, R
1 3/4" TUBING
. HISTORICAL REFERENCE ONLY
16'-0"+ NOT TO BE USED FOR NEW CONSTRUCTION
SINGLE GATE STYLE II (TILTING)
GATE POST 10" %;Eoggs;" MIN
TOP DIA 7 WIN X/ FOR INFORMATION ONLY
AN
S \G\l‘zfzsfw 4 | REDRAWN .
( 7-DDD
1/8"x2" WASHERS
" SUPERSEDES DWG NO. 40-D-4947
3/4" EYE Y — s
BOLT THREAD 2" ITED STATES DEPARTMENT OF ENERGY
,,,,, WESTERNGVAREA POWER ADMINISTRATION
,,,,, t[]] CORPORATE VICES OFFICE — LAKEWOOD, COLORADO
( JE—
| BONDING WIRE GALVANIZED CHAIN  SNAP - 4.4~ BRACING WORTISE 1" STANDARD DESIGNS
¥ BRACING - AKE TWO'CONPLETE N ~ TRANSMISSION™SINE STANDARDS
f WRAPS AROUND GATE MEMBER kﬁé T PREFABRICATED EL GATES
FOR RIGHT—OF-WAY
MORTISE 1" FASTEN
WITH 2-20d SPIKES V/ \ DESIGNED BWREC _ _ _ _ _ _ _ APPROVED BUREC _ "N\
STAPLE CHAIN TO POST
DETAIL A DETAIL B CAE AUGUST 6, 1979 I 41

REF(S):
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CONTRACTOR TO FURNISH POSTS 155"
AND BRACING. FENCE TO BE BRACING POST TOP
REPAIRED AND REPLACED AS DIRECTED DETALL A DIA 4" MIN, SEE NOTE 2
- DETAIL B
BARBED WIRE TYPE /' WIRE MESH TYPE
\j- : /I 4''x4" BRACING
[ T I:D X| XiX‘/Q*X*X*X*X*X*
Gy QU U QU U g ) w— \mnjﬂ— I pY SR
\__1 ! ®
_1 -
- I~ = |
) ey |
N < \
DL SRy
B LT |
N
R R R R R R R R~ — Y L Y Y Y Y Y R Y Y S e Y S R Y el Y e Y e e LR R A R R R R, T
. [\_ BOND GATE AND FENCE TOGETHER WITH
o .| 9 GA SMOOTH GALV WIRE, CONNECT ALUMINUM OR GALVANIZED 2 STRANDS NO. 9 GA
iy S| BOND WIRE TO TOP AND BOTTOM EYE STEEL FARM GATE GALV WIRE-TWISED AND
b BOLTS AS SHOWN IN DETAIL A AND STAPLED TO POSTS
STAPLE FASTEN FENCE WIRE TO BOND WIRE
|
|
j NOTES
8'-0 | 16'-0"+ 8'-0 1. ALL HARDWARE AND WIRE FENCING SHALL BE GALVANIZED.
2. GATE POSTS AND BRACING POSTS ARE INCLUDED AS PART
OF CONSTRUCTION OF THE GATE AND SHALL BE WELL—
SEASONED CEDAR OR A TYPE THAT HAS BEEN PRESSURE
GATE POST ToP TREATED WITH A PRESERVATIVE. THE PRESSURE TREATED
P POSTS SHALL BE DOUGLAS FIR, WESTERN LARCH,
DIA 7" MIN, SEE NOTE 2 LODGEPOLE PINE, OR SOUTHERN YELLOW PINE.
3. STEEL PANEL GATES SHALL BE GALVANIZED.
3/4"% THREADED ROD
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ALTERNATE LOCATIONS
FOR DANGER SIGNS ON
OPPOSITE FACE OF TOWER ALTERNATE LOCATIONS

FOR DANGER SIGNS

DANGER SIGN ON

OPPOSITE FACE OF TOWER DANGER SIGN

SIGNS SHALL BE_LOCATED '

NOT LESS THAN 7'-6'" AND Y

NOT MORE THAN 15'-0" NN
ABOVE TOP OF CONCRETE

FOOTINGS

DANGER SIGN LOCATION

SIGN FASTENING DETAIL

NOTE

1. SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE TOP
OR BOTTOM TWO HOLES.

REFERENCE DRAWING
DANGER SIGN FOR STEEL TOWER___ ________ 41 9008
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BRACING POST, 7¢ MIN

SEE DETAIL A

/ GATE POST,

BRACING POST, 72 MIN
102 MIN

2 STRANDS NO. 9 GAGE

1 5/8 0.D.x20 GAGE MIN
_ 2 STRANDS NO. 9 GAGE _
] GALVANIZED WIRE, TWISTED, ¥ T /K 1 5/8 0.D.x22 GAGE MIN SEE DETAIL BW | GALVANIZED WIRE, TWISTED,
STAPLED TO POSTS ‘V \ STAPLED TO POSTS
2 (] F g R\
5 \\ ~ l W [
z =
=
58 Pl ey \ ~
ol 8| w — | T~ =
bl ol8 5 Z N e
i 2= [ w
" w [}
e W (2]
X 0 / \ ) /
M| —
NN / i
+ I ] =l
o = 7
L f =
| NO. 4 GAGE MIN Z
i WELDED WIRE FABRIC = 2-INCH MAX
- < W/GRADUATED © SPC AT BOTTOM
z VERTICAL SPACING -
= =
@ =
M o
1
NO. 9 GAGE GALVANIZED
} | BONDING WIRE (SEE NOTE 9)
€ 3/84 BOLT, NUT,
AND LOCKNUT
8-0 16-0 8-0
CURVED PLATE %Q 1#x4 DRILL
3/16x3x3 —
11/2 ~— 1.1/2
_ S 3/16 BENT PL
1-4 =
F— —61 SECTION C-C
—— ~ R —
[=} N
/ =] il 1& | N NOTES
% gr - 1. GATE CONSTRUCTION INCLUDES POSTS AND BRACING.
GATE POST, 10% MIN / p— — — - 2l L2 —— 2. GATE, HARDWARE, AND WIRE SHALL BE ZINC COATED.
L ==l s S e 3. POSTS AND BRACING SHALL BE PRESSURE-TREATED
— € 7/168 HOLES TIMBER.
P (IN PLATE ONLY) 4. CONNECT BONDING WIRE TO TOP AND BOTTOM
— BAR 3/4 FOR 5/89x2 LAG BOLT HOOKS AND STAPLE INTERSECTIONS OF FENCE
— WIRE AND BONDING WIRE TO GATE POSTS FOR
SECTION B-B ELECTRICAL GROUNDING.
5. DIAMETER OF TUBING SHALL BE APPROXIMATELY
MAINTAINED WHEN BENDING TOP TWO CORNERS OF
_ OUTSIDE GATE FRAME.
SECTION A-A — NO. 9 GAGE GALVANIZED 6. INTERIOR CROSS TUBES AND VERTICAL TUBES SHALL
BONDING WIRE (SEE NOTE 8) BE MITERED TO OUTSIDE GATE FRAME.
7. CONNECT EACH NEW FENCE WIRE TO EXISTING
FENCE WIRE FOR ELECTRICAL GROUNDING.
STANDARD 8. STAPLE INTERSECTIONS OF FENCE WIRE AND BONDING
P WASHER — WIRE TO GATE POSTS FOR ELECTRICAL GROUNDING.
9. INSTALL BOTTOM BONDING WIRE BETWEEN GATE POSTS
STANDARD HEX NUT. ONLY IF GATE IS WITHIN A FENCE WHICH CROSSES
WASHERS N UNDER OR IS PARALLEL TO AND WITHIN 150 FEET OF
—— TRANSMISSION LINE CENTERLINE.
10. INSTALL TOP BOLT HOOK POINTING UPWARD OR DOWNWARD
%//‘/ \’\%é\? AS DIRECTED BY THE COR.
3/49x16 BOLT HOOK SEE NOTE 5 HISTORICAL REFERENCE ONLY
(see Note 10 NIk A A NOT TO BE USED FOR NEW CONSTRUCTION
Lockaut DN - 1 dxt BRACING, FOR INFORMATION ONLY
HEX NUT O 1172 / Y MORTISE, FASTEN
] == WITH 2-40d SPIKES
3t < % | UNITED STATES DEPARTMENT OF ENERGY
== WESTERN AREA POWER ADMINISTRATION
/ == HEADQUARTERS — GOLDEN, COLORADO
<J 1 1/2R
v -l 5 SEE NOTE 6 C ~ \( ) ANDARD DESIGNS
1 STANDARD WASHER t A TRANS
I
4x4 BRACING, BAR 172 PREFABRICATED WIRESRILLED STEEL GATE
MORTISE, FASTEN L — - - -
WITH 2-40d SPIKES //‘/\/ " ! 1-2 \g,ESIg(R):g FURNISHED DESIGNED B.G. HAGLER JAGLERZJ.J. WOLF _ _
// NO. 9 GAGE GALVANIZED 2-8 DRAWN __ G-R- MANALO _ _ _ _ _ APPROVED _ _W.C._COW 0. THOMAS
DETAIL A BONDING WIRE (SEE NOTE 4) / 5/16 LINK CHAIN MIN cHECKED _B.G. HAGLER CHIEF  TRANSULSSTONLL INE
DETAIL B A AUGUST 26, 1994 | 41 [ 90

Return to TOC



104

FACE C (AHEAD ON LINE) —%& 11/16"¢ HOLES FOR REMOVABLE
STEPS, ALTERNATING AT 1'-0Q"

€ HoLES,
ATTACHMENTS,
OR CLIPS

FACE B

HOLES FOR REMOVABLE STEPS, ALTERNATING AT 1'-0", FACE A, BOTH POLES

METHOD A:
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FACE A (BACK ON LINE)

3'=0"

SECTION A-A
METHOD A 18" MIN ARC LENGTH
€ INSULATOR ATTACHMENTS 4-11/16"2 HOLES FOR REMOVABLE STEPS 90° MIN, 180° MAX
METHOD B
w L : \ = - < 4 SETS OF CLIPS FOR REMOVABLE METHOD A
- § CLIMBING RUNG SECTIONS REMOVABLE STEP DETAIL
8 w
T N <
S o T|w f NOTES
. TR b e METHOD A:
< DETAIL A g2 L. | H 1. REMOVABLE STEPS AND ATTACHMENTS SHALL BE EQUAL TO
s} 0|2 i © SUREFOOT STEPS AND LOCKING WEDGES AS MANUFACTURED
b g2 — - — BY NORTHPOWER LIMITED, 13 POLARIS PLACE, EAST
R 5|5 o] " TAMAKI, NEW ZEALAND, TELEPHONE 0-9-274-4545, FAX
2 |5 \ o 0-9-274-4549.
= B B N o o e o Elo | __ 2. ATTACH STEPS AND WEDGES DIRECTLY INTO 11/16"8
5 ME | HOLES IN POLE SHAFT WALLS.
@3 .
@ 3. LOCATION OF HOLES FOR REMOVABLE STEPS SHALL
o &2 ! PROVIDE FOR SMOOTH UNOBSTRUCTED CLIMBING FOR THE
5 ¢ 4-11/16" HOLES OR Al * FULL LENGTH OF ALL POLE SHAFTS.
- z 4. ALTERNATING SPACING FOR HOLES FOR REMOVABLE STEPS
g é;gﬁg““gngTiggHsgm$§”gkE al3 = 12" PLUS OR MINUS 1". STEP SPACING MAY VARY
2 2 SE%S oF LIPS FOR Slu ?AETI'ﬁI%)If) i WITHIN ALLOWABLE TOLERANCES TO PROVIDE FOR
= RENOVABLE CLIMBING RUNG 9|z UNOBSTRUCTED CLIMBING ACROSS X-BRACES.
o SECTIONS BOTH LEGS 1B REMOVABLE STEP SPACING TO ALTERNATIVE METHOD A:
w Ak LOWER X—BRACE ATTACHMENT 5 CONTRACTOR PROPOSED AND WESTERN APPROVED
2 e * EQUIVALENT CLIMBING SYSTEM.
3 Y S { METHODS A AND B:
| e, \ ‘ FOR "X" DIMENSIONS, SEE SPECIFICATIONS.
. g N ) S — - 6. OVERSLIP OF SLIP JOINTS SHALL NOT INTERFERE WITH
S %3 AN | 7. HOLES FOR REMOVABLE STEPS OR INSTALLATION OF
. DETAIL B I U e e - —— ] REMOVABLE CLIMBING RUNG SECTIONS.
a .. N\ ‘
g : : |
e | 1 Y01 ]
s m | —— REFERENCE DRAWING
8 | CLASS 2 EQUIVALENT STEEL
z | POLE H-FRAMES_ _ _ _ _ _ _ _ _ ____ _ _ 43-HS 2200
w
i f
HISTORICAL REFERENCE ONLY
DETAIL B NOT TO BE USED FOR NEW CONSTRUCTION
METHOD A
REMOVABLE STEP SPACING TO
LOWER X—BRACE ATTACHMENT o) E FOR INFORMATION ONLY
= =
" N
§ 3/16" PL E{[ ?\?éé@OS ADDED ALTERNATIVE METHOD A.
| A S o / - A ?fé'é& AND. LOCKING WEDGE Sysreu. o 1o oot oot STEP
> - TTED STATES DEPARTMENT OF ENERGY
! e D s WESTERN, AREA POWER ADMINISTRATION
) I < fﬁ CORPORATE VICES OFFICE — LAKEWOOD, COLORADO
\ ) 4 LIGHT DUTY SRANSMISSION LINE
H-FRAME STRUCTURE SINGLE POLE METHOD B STEEL POLE
FACE A FACE A CLIP FOR REMOVABLE CLIMBING PROV
CLIMBING RUNG SECTIONS
DESIGNED BOBBY HAGLER _ APPROVED DOUG HANSON _ __
‘| DECEMBER 07, 2000 | 43 [ 221
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TOP FIXED LADDER

FIXED CLIMBING RUNG SECTIONS ,

SECTION (NOTES 1 & 3)
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NOTE 7

|>—BOTTOM FIXED LADDER
SECTION (NOTES 1 & 4)

k|

CLIPS FOR TWO REMOVABLE
CLIMBING RUNG SECTIONS

]

1'-6"%

| — TOP OF CONCRETE

e

DD IN I I II DN IV PN I I IO I

FACE A OR D
ALL POLE SHAFTS

I A A AT A AN
SIS

174"

510"

FIXED LADDER ATTACHMENT

4

.
N

- L]
1'-6 5/16"

8 1/4"

3/4" BENT PL

1.1/4"

Q@ 3ov4

€ 11/16"% HOLES FOR

5/8"# BOLTS, NUTS,

AND LOCKNUTS

SECTION A-A

DETAIL A - T‘%

1'-0"
P

—+

8"

110"

v

|
|
I
|
l
|
T
F——e——e———o———e———o —<S————
3'-0"

\\*3/8“ X 2 1/2" BAR

“€ 11/16" X 1" SLOTS FOR
5/8"# BOLTS, NUTS, AND
LOCKNUTS

TOP FIXED LADDER SECTION

1'-4 3/4"

3_om

FACE C

i

(AHEAD ON LINE)

FACE B

(BACK ON LINE)
FACE A

!

PLAN

(ALL VIEWS TAKEN LOOKING IN DIRECTION OF ARROW)

DETAIL A
==t
3+
T
RN P |
=

1'-4 3/4"

2 172"
T
|
.
s
b +
i
<;j;;::7X 2 1/2" BAR

=€ 11/16" X 1" SLOTS FOR
5/8"# BOLTS, NUTS, AND
LOCKNUTS

BOTTOM FIXED LADDER SECTION

3/16"

DETAIL A

NOTES

1. ATTACH VERTICAL CABLE LIFELINE SYSTEM EQUAL TO

MILLER VI-GO AUTOMATIC PASS-THROUGH VERTICAL
CABLE LIFELINE SYSTEM TO TOP AND BOTTOM FIXED
LADDER SECTIONS.

2. WHEN PERMANENT FALL PROTECTION IS REQUIRED,
PROVIDE ALL MAINTENANCE PROVISIONS SHOWN ON
MAINTENANCE PROVISIONS OUTLINES AND DETAILS
DRAWINGS, EXCEPT WITH THE MODIFICATIONS LISTED
IN NOTES 3 AND 4 BELOW.

3.REPLACE THE TOP 5 FEET OF FIXED CLIMBING RUNG

SECTIONS SHOWN ON OUTLINE DRAWINGS WITH A 5-FO00T
TOP FIXED LADDER SECTION AND TWO FIXED LADDER
ATTACHMENTS. ATTACH TOP BRACKET ASSEMBLY OF
FALL PROTECTION SYSTEM TO TOP FIXED LADDER
SECTION.

4.REPLACE THE BOTTOM 3 FEET OF FIXED CLIMBING RUNG

SECTIONS SHOWN ON OUTLINE DRAWINGS WITH A 3-FOOT
BOTTOM FIXED LADDER SECTION AND TWO FIXED LADDER
ATTACHMENTS. ATTACH BOTTOM BRACKET ASSEMBLY OF
FALL PROTECTION SYSTEM TO BOTTOM FIXED LADDER
SECTION.

5.DISTANCE FROM BOTTOM RUNG OF TOP FIXED LADDER

SECTION TO TOP STEP OF TOP FIXED CLIMBING RUNG
SECTION SHALL BE 1 FOOT.

6.DISTANCE FROM TOP RUNG OF BOTTOM FIXED LADDER

SECTION TO BOTTOM STEP OF BOTTOM FIXED CLIMBING
RUNG SECTION SHALL BE 1 FOOT.

7."X" DIMENSION SHALL PROVIDE A DISTANCE OF 1 FOOT

FROM BOTTOM RUNG OF BOTTOM FIXED LADDER SECTION
TO TOP STEP OF TOP REMOVABLE CLIMBING RUNG
SECTION.

8. INSTALL INTERMEDIATE AUTOMATIC PASS-THROUGH

CABLE GUIDES AT 25-FOOT MAXIMUM INTERVALS ALONG
THE CABLE FROM TOP BRACKET TO BOTTOM BRACKET.
ATTACH GUIDES TO STEPS ON FIXED CLIMBING RUNG
SECTIONS.

REFERENCE DRAWINGS

MAINTENANCE PROVISIONS-—

OUTLINES_ _ _ 43 2206 THRU 2209, & 2214
DETAILS  _ 43 2210

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

FOR INFORMATION ONLY

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

SSION LINE STEEL POLE
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FACE A OR D
ALL POLE SHAFTS

I A A AT A AN
SIS

HSS TUBE FALL PROTECTION ATTACHMENT
DETAIL A

NOTES

1. ATTACH MILLER VI-GO AUTOMATIC PASS-THROUGH
VERTICAL CABLE LIFELINE SYSTEM, OR APPROVED
EQUAL, TO TOP AND BOTTOM HSS TUBE FALL
PROTECTION ATTACHMENTS WITH 3/8''¢ BOLTS, NUTS,
AND LOCKNUTS.

2.PROVIDE ALL APPLICABLE MAINTENANCE PROVISIONS
SHOWN ON MAINTENANCE PROVISIONS REFERENCE
DRAWINGS LISTED BELOW.

3.FOR RETROFIT STRUCTURES ONLY:

BLIND BOLT ATTACHMENT METHOD:
SIX (6) FALL PROTECTION ATTACHMENTS ARE
REQUIRED FOR EACH POLE SHAFT FACE WITH FIXED
CLIMBING RUNG SECTIONS.
DRILL FOUR (4) 7/8"# HOLES FOR EACH FALL
PROTECTION ATTACHMENT IN POLE SHAFT FLAT
DIRECTLY BEHIND FIXED CLIMBING RUNG SECTIONS.
HOLE PATTERN SHALL BE AS SHOWN IN DETAIL A —
BACK VIEW.
ATTACH FALL PROTECTION ATTACHMENTS TO POLE
SHAFT WITH FOUR (4) — 3/4"# HIGH TENSILE BLIND
BOLTS WITH DACRALON CORROSION RESISTANCE
FINISH AS MANUFACTURED BY ABRAFAST, OR
APPROVED EQUAL. INSTALL THREE (3) 3/4"¢
GALVANIZED LOCK WASHERS PER BLIND BOLT ON
INSIDE OF HSS TUBE PRIOR TO TIGHTENING NUTS.
TWENTY-FOUR (24) BLIND BOLTS AND SEVENTY-TWO
(72) LOCK WASHERS ARE REQUIRED FOR EACH POLE
SHAFT FACE WITH VERTICAL CABLE LIFELINE
SYSTEM. INSTALL BLIND BOLTS IN ACCORDANCE
WITH MANUFACTURER'S INSTRUCTIONS.

OPTIONAL WELDING ATTACHMENT METHOD:
WELD FALL PROTECTION ATTACHMENTS TO POLE
SHAFT IN ACCORDANCE WITH NOTE 4. FOR
GALVANIZED STRUCTURES, GRIND AREAS TO BE
WELDED AND REPAIR IN ACCORDANCE WITH ASTM A
780.

4.FOR NEW STRUCTURES ONLY:

WELD SIX (6) FALL PROTECTION ATTACHMENTS TO
EACH POLE SHAFT FACE WITH FIXED CLIMBING RUNG
SECTIONS. WELD EACH ATTACHMENT ALL AROUND
WITH 3/16'" FILLET WELD IN ACCORDANCE WITH
AWS D1.1. LOCATE FALL PROTECTION ATTACHMENTS
DIRECTLY BEHIND FIXED CLIMBING RUNG SECTIONS
AS SHOWN IN FRONT VIEW OF DETAIL A.

5.LOCATE TOP AND BOTTOM FALL PROTECTION
ATTACHMENTS AS CLOSE AS POSSIBLE TO TOP AND
BOTTOM OF FIXED CLIMBING RUNG SECTIONS TO NOT
INTERFERE WITH ATTACHMENTS FOR FIXED CLIMBING
RUNG SECTIONS.

6."X" DIMENSION SHALL PROVIDE A DISTANCE OF 1 FOOT
FROM BOTTOM RUNG OF BOTTOM FIXED LADDER SECTION
TO TOP STEP OF TOP REMOVABLE CLIMBING RUNG
SECTION.

7.INSTALL INTERMEDIATE AUTOMATIC PASS-THROUGH
CABLE GUIDES AT 25-FOOT MAXIMUM INTERVALS ALONG
THE CABLE FROM TOP BRACKET ASSEMBLY TO BOTTOM
BRACKET ASSEMBLY. ATTACH GUIDES TO STEPS ON
FIXED CLIMBING RUNG SECTIONS. ALIGN GUIDES WITH
CABLE ON VERTICAL CABLE LIFELINE SYSTEM

REFERENCE DRAWINGS

MAINTENANCE PROVISIONS-
OUTLINES _ _ _ _ ____ _ 43 2206 THRU 2209, & 2214
DETAILS 43 2210

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
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