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GRAND VALLEY POWER

Revision Date

Dec 6 ,2019

Pole Top Pin Assembly

Neutral

ITEM NO.

MATERIAL
ITEM NO.

MATERIAL

a 1

Insulator, pin type

b 1

Pin, pole top, 20"

c 3

Bolt, machine, 5/8" x required length

d 3

Washer, square, 2 1/4"

j 1

Screw, lag, 1/2" x 4", (A1A only)
bs 1

Bolt, single upset, insulated, (A1 only)

ec 1

Bracket, offset, insulated, (A1A only)

ek -

Locknuts, as required

7.2 / 12.5KV PRIMARY, 1-PHASE
0° TO 5 ° ANGLE, SINGLE PRIMARY SUPPORT

A1, A1A

c 1

Bolt, machine 5/8" x required length

(ADDITIONAL MATERIAL FOR A1A)

2
'
-
8
'

1
5
"

d 2

Washer, 3" square, curved

Specify A1A for

Offset Neutral Assembly

j

ec

c-d-ek

bs-d

Position of Guy

when required

c-d-ek

8
"

4
"

a

b

d-ek

c-d-ek

c

b

c-d-ek

b

a

d 1

Washer, square, 2 1/4"

mwilliams
Text Box
A1 , A1A



GRAND VALLEY POWER

Revision Date

Dec 6, 2019

Neutral

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

c 3

Bolt, machine, 5/8" x required length

d 3

Washer, square, 2 1/4"

j 1

Screw, lag, 1/2" x 4", (A1AP only)

eb 1

Bracket, pole top

ec 1

Bracket, offset, insulated, (A1AP only)

ek -

Locknuts, as required

7.2 / 12.5KV PRIMARY, 1-PHASE
0° TO 5° ANGLE, SINGLE PRIMARY SUPPORT

A1P, A1AP

c 1

Bolt, machine 5/8" x required length

(ADDITIONAL MATERIALS FOR A1AP)

2'
-6

'

ea 1

Insulator, post type

Specify A1AP for

Offset Neutral Assembly

j

c-d-ek

bs-d

Position of Guy
when required

4"

1'
-3

"

8"

ea

eb

d cm

ec

cm

DESIGN LIMITS
Maximum transverse load:
     750 lbs. per conductor

Maximum line angle within load limits:
    5° Angle.

Pole Top Pin Assembly

ek c-d-ek

c

b

c-d-ek c-d-ek

d 2

Washer, square, 3", curved

bs 1

Bolt, single upset, insulated. (A1P only)

cm 1

Spool insulator

d 1

Washer, square, 2 1/4"

mwilliams
Text Box
A1P , A1AP



GRAND VALLEY POWER

Revision Date

Dec 6, 2019

Neutral

ITEM NO.

MATERIAL
ITEM NO.

MATERIAL

a 2

Insulator, pin type

b 2

Pin, pole top, 20"

c 3

Bolt, machine, 5/8" x required length

d 1

Washer, square, 2 1/4"

j 1

Screw, lag, 1/2" x 4", (A1-1A only)

bs 1

Bolt, single upset, insulated, (A1-1 only)

ec 1

Bracket, offset, insulated, (A1-1A only)

ek -

Locknuts, as required

7.2 / 12.5 KV PRIMARY, 1-PHASE
0° TO 5° ANGLE, SINGLE PRIMARY SUPPORT

A1-1

c 1

Bolt, machine 5/8" x required length

(ADDITIONAL MATERIAL FOR A1-1A )

2
'
-
6
"

 A1-1A

d 2

Washer, 3" square, curved

Specify A1-1A for

Offset Neutral Assembly

c-d-ek

ec

j

1
'
-
3
"

Position of Guy

when required

c-d-ek

8
"

4
"

a

b

Pole Top Pin

Assembly

ek

c-d-ek

c

b

c-d-ek

b

a

c-d-ek

d 1

Washer, square, 2 1/4"

mwilliams
Text Box
A1-1 ,  A1-1A



GRAND VALLEY POWER

Revision Date

Dec 6, 2019

Neutral

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

c 3

Bolt, machine, 5/8" x required length

d 1

Washer, square, 2 1/4"

j 1

Screw, lag, 1/2" x 4", (A1-1AP only)

eb 2

Bracket, pole top

ec 1

Bracket, offset, insulated, (A1-1AP only)

ek -

Locknuts, as required

7.2 / 12.5KV PRIMARY, 1-PHASE
0° TO 5° ANGLE, DOUBLE PRIMARY SUPPORT

A1-1P

c 1

Bolt, machine 5/8" x required length

(ADDITIONAL MATERIAL FOR A1-1AP)

2
'
-
6
'

ea 2

Insulator, post type

Specify A1-1AP for

Offset Neutral Assembly

j

c-d-ek

bs-d

Position of Guy

when required

4
"

1
'
-
3
"

8
"

ea

eb

d

cm

ec

cm

DESIGN LIMITS
Maximum transverse load:
     750 lbs. per conductor

Maximum line angle within load limits:
    5° Angle.

Pole Top Pin Assembly

ek

c-d-ek

c

b

c-d-ek

c-ek

d 2

Washer, square, 3", curved

bs 1

Bolt, single upset, insulated. (A1-1P only)

c-ek

c-d-ek

c-ek

cm 1

Spool insulator

A1-1AP

mwilliams
Text Box
A1-1P , A1-1AP



GRAND VALLEY POWER

Revision Date

Nov 2, 2015

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

PHASE

NEUTRAL

k 1 Insulator, suspension epoxilator

ca 2 Deadend assembly, primary

ap 2 Clamp, hot line

- 2 Bail, hot line

av - Jumper, as required

A1X

SECTIONALIZING IN

CONDUCTOR DEADEND

p 2 Connectors, crimpit as required

p

ca

k

Bail

ap

av

mwilliams
Text Box
A1X



GRAND VALLEY POWER

Revision date

Nov 2, 2015

Pole Top Pin Assembly

PLAN

ITEM NO.

MATERIAL
ITEM NO.

MATERIAL

a 2

Insulator, pin type

b 2

Pin, pole top, 20"

c 4

Bolt, machine, 5/8" x required length

d 1

Washer, square, 2 1/4" x 13/16" hole

da 1

Bracket, insulated

ek -

Locknuts, as required

7.2 / 12.5KV PRIMARY, 1-PHASE
DOUBLE PRIMARY SUPPORT

A2

bv 2

Rod, armor, selected size

2
'
-
6
"

DESIGN LIMITS

Maximum transverse load:
  1000 lbs. per conductor

Maximum line angle within load limits:
20° Angle

d 2

Washer, 3" square, curved

1
5
"

4
"

da

Position of Guy

when required

c-d-ek

c-ek

a

b

ek

c-d-ek

c

b

Guy

Alternate Neutral Position

bv

Neutral

da

c-d-ek

c-ek

b

a

Neutral

8
"

mwilliams
Text Box
A2



GRAND VALLEY POWER

Revision Date:

FEB 2, 2016

Pole Top Pin Assembly

PLAN

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

c 4

Bolt, machine, 5/8" x required length

d 3

Washer, square, 2 1/4" x 13/16" hole

da 1

Bracket, insulated

ek -

Locknuts, as required

7.2 / 12.5KV PRIMARY, 1-PHASE
DOUBLE PRIMARY SUPPORT

A2P

bv 2

Rod, armor, selected size

2'
-6

"

DESIGN LIMITS

Maximum transverse load:
  1500 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

d 2

Washer, 3" square, curved

1'
-3

"

4"

da

Position of Guy
when required

ek

c-d-ek

c

b

GuyAlternate Neutral Position

bv

Neutral

da

ea

eb

c-d-ek

c-ek

8"

ea

eb

c-ekc-d-ek

ea 2

Insulator, post type

eb 2

Bracket, pole top

Neutral

mwilliams
Text Box
A2P




GRAND VALLEY POWER

Revision Date

Jan 28, 2015

4
'
-
0
"

PLAN

X X

SECTION X-X

Note: Item cd and ce are shown on assembly drawings M41-1 and M41-10.

ITEM NO.

MATERIALS
ITEM NO.

MATERIALS

bv 2 Rod, Armor, select size

d 4 Washer, square, 3" curved

k 1 Insulator, suspension, epoxilator

o 2 Bolt, eye, 5/8" x required length

cd 1 Angle assembly, primary

ce 1 Angle assembly, neutral

ek - Locknut, as required

DESIGN LIMITS
Maximum transverse load:
4000 lbs. per conductor.

Maximum line angle within load limits:
20° to 60° Angle

12.5 / 7.2 KV PRIMARY, 1-PHASE
20° TO 60° ANGLE, SINGLE PRIMARY SUPPORT

A3

bo 2 Shackle, anchor

c 1 Bolt, machine, 5/8" x required length

ce

bv

bo

o-d

bo

ce

9
"

1
8
"

Position of Guy

bo

k

cd

Guy

o-d-ek

c-d-ek

bo

k

c-d-ek

bv

cd

c-d-ek

d-ek

o

Pole Top Pin

Assembly

Alternate

Neutral

Position

Neutral

mwilliams
Text Box
A3



GRAND VALLEY POWER

Revision Date

Jan 28, 2015

9
"

4
'
-
0
"

1
-
6
"

PLAN

x x

SECTION X-X

Note: Item cd and ce are shown on assembly drawings M41-1 and M41-10.

ITEM NO.

MATERIALS

ITEM NO.

MATERIALS

bv 2 Rod, Armor, select size

d 4 Washer, square, 3" curved

k 1 Insulator, suspension, epoxilator

o 2 Bolt, eye, 5/8" x required length

cd 1 Angle assembly, primary

ce 1 Angle assembly, neutral

ek - Locknut, as required

DESIGN LIMITS
Maximum transverse load:
4000 lbs. per conductor.

Maximum line angle within load limits:
20° to 60° Angle

12.5 / 7.2 KV PRIMARY, 1-PHASE

20° TO 60° ANGLE, SINGLE PRIMARY SUPPORT

A3A

eu 1 Insulator, fiberglass, strain 12"

bo 1 Shackle, anchor

c 1 Bolt, machine, 5/8" x required length

eu

bv

ce

o-d-ek

bo

k

c-d-ek

Position of Guy

o-d

eu

ce

cd

Guy

c-d-ek

k

bo

bv

cd

Pole Top Pin

Assembly

d-ek

c-d-ek

o

Alternate

Neutral

Position

Neutral

mwilliams
Text Box
A3A



GRAND VALLEY POWER

Revision date

Jan 29, 2015

9
"

4
'
-
0
"

PLAN

X X

SECTION X-X

Note: Item ca and cc are shown on assembly drawings M42-3, M42-13 and M42-21

ITEM NO.

MATERIALS
ITEM NO.

MATERIALS

d 4 Washer, square, 3" curved

k 2 Insulator, suspension, epoxilator

o 4 Bolt, eye, 5/8" x required length

ca 2 Deadend assembly, primary

cc 2 Deadend assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 1-PHASE
60° TO 90° ANGLE, SINGLE PRIMARY SUPPORT

A4

3
"

1
'
-
3
'

3
"

p - Connectors, as required

cc

o-d-ek

o-d-ek

cc

Guy

ca

k

p

ca

cc

o-d-ek

Position of Guy

ca

k

o-d-ek

av

av

av - Jumpers, as required

mwilliams
Text Box
A4



GRAND VALLEY POWER

Revision Date

April 25, 2017

4
'
-
0
"

PLAN

X X

SECTION X-X

Item ca and cc are shown on assembly drawings M42-3, M42-13 and M42-21

ITEM NO.

MATERIALS
ITEM NO.

MATERIALS

k 1 Insulator, suspension, epoxilator

o 2 Bolt, eye, 5/8" x required length

ca 1 Deadend assembly, primary

cc 1 Deadend assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 1-PHASE

DEADEND (SINGLE) , SINGLE PRIMARY SUPPORT

A5

1
'
-
6
"

Note:

o-d-ek

cc

9
"

o-d-ek

Position of Guy

k

ca

Guy

c-d-ek

3" square curved washer

3" square flat washer

(2) 3" curved washers

3" square flat washer

3" square curved washer

d 2 Washer, square, 3" flat

c 1 Bolt, machine, 5/8" x required length

Neutral

Neutral

d 4 Washer, square, 3" curved

Tap

Tap

mwilliams
Text Box
A5



GRAND VALLEY POWER

Revision Date

October 13, 2015

ITEM NO. MATERIALITEM NO. MATERIAL

d
2 Washer, square, 3" curved

3
'
-
0
"

1
'
-
3
"

Tap

Notes:

A5-1 assembly may be used with 

drawings such as A1, A1-1, and A2. 

Items ca and cc are shown on

assembly drawings M42-3, M42-11, 

M42-13, and M42-21.

k
1 Insulator, suspension, epoxilator

o
2 Bolt, eye, 5/8" x required length

p
- Connectors, as required

av
- Jumpers and leads, as required

ca
1 Deadend assembly, primary

cc
1 Deadend assembly, neutral

ek
- Locknuts, as required

7.2 / 12.5 KV PRIMARY, 1-PHASE

SINGLE PHASE TAP

A5-1

(See guide drawings M29-1 and M29-2)

Modified to meet

2005 RUS Standards.

1
'
-
0
"

6
"

o-d-ek

p

av

ca

k

Position of Guy

p

cc
o-d-ek

3" square curved washer
3" square curved

washer

3" square flat washer

Neutral

Tap

3" square flat washer

p

PLAN

Neutral

d
2 Washer, square, 3" flat

mwilliams
Text Box
A5-1



GRAND VALLEY POWER

Revision Date

October 13, 2015

ITEM NO. MATERIALITEM NO.
MATERIAL

d
2 Washer, square, 3" curved

k
1 Insulator, suspension, epoxilator

o
2 Bolt, eye, 5/8" x required length

p
- Connectors, as required

av

- Jumpers and leads, as required

ca

1 Deadend assembly, primary

cc

1 Deadend assembly, neutral

ek

- Locknuts, as required

7.2 / 12.5 KV PRIMARY, 1-PHASE

SINGLE PHASE TAP

A5-2

4
'
-
0
"

9
"

6
"

3'-0" Minimum

Tap

Notes:

A5-2 assembly may used with drawings

such as: B1, B1-1, B2, B7, C1, C1-2,

C1-3, C1-4, C2-1, C2-2. (See tap

assembly guide M29-1 and M29-2)

Specify A5-2A for tap to existing

eyebolt.

aa

2 Nut, eye, 5/8 (A5-2A only)

eu 1
Link, extension, insulated

A5-2A

Items ca and cc are shown on 

assembly drawings M42-3, M42-11,

M42-13, and M42-21.

Modified to meet

2005 RUS Standards.

o-d-ek

Alternate Neutral

Location

p

cc

o-d-ek

eu

p

av

k

ca

3" square

curved washer

3" square

flat washer

3" square

curved washer

3" square

flat washer

Neutral

d
2 Washer, square, 3" flat

Neutral

Tap

mwilliams
Text Box
A5-2 ,  A5-2A



GRAND VALLEY POWER

Revision Date

Jan 29, 2015

M A T E R I A LM A T E R I A L
NO.ITEM NOITEM

PLAN

4
'
-
0
"

Notes:

A5-3 assembly may be used with

drawings such as; A4, B4-1, and

C4-1.

See guide drawings M29-1 and

M29-2.

Items ca and cc are shown on 

assembly drawings M42-3, M42-11,

M42-13, and M42-21.

k 1
Insulator, suspension, epoxilator

aa 2
Nut, eye, 5/8"

ca 1
Deadend assembly, primary

cc

1

Deadend assembly, neutral

ek

-

Locknuts, as required

7.2 / 12.5 KV PRIMARY, 1-PHASE

SINGLE PHASE TAP

A5-3

Modified to meet

2005 RUS Standards.

Jumpers, as required

av

-

av

cc

aa-ek

av

p

ca

aa-ek

k

ca

k

av

Neutral

p

p

p -
Connectors, as required

mwilliams
Text Box
A5-3



GRAND VALLEY POWER

Revision date

Feb. 2, 2015

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

PLAN

6
"

8
"

9
"

4
'
-
0
"

Neutral Tap

Notes:

A5-4 assembly may be used with A3,

A5, B3, B5-1, C3, and C5-1 structures.

See guide drawings M29-1 and M29-2.

Items ca and cc are shown on

assembly drawings M42-3, M42-11,

M42-13, and M42-21.

a
1 Insulator, pin type

b
1 Pin, pole top, 20"

c
2 Bolt, machine, 5/8" x required length

d
2 Washed, 2 1/4" square

k
1 Insulator, suspension, epoxilator

p
- Connectors, as required

aa
2 Nut, eye, 5/8"

av
-

ca

cc

ek

1

1

-

Jumpers, as required

Deadend assembly, primary

Deadend assembly, neutral

Locknuts, as required

7.2 / 12.5 KV PRIMARY, 1-PHASE

SINGLE PHASE TAP

A5-4

Modified to meet

2005 RUS Standards

av

Position of Guy

aa-ek

ca

k

aa-ek

p

av

a

b

c-d-ek

p

ca

Dashed Jumpers for used

on Tangent Structures

mwilliams
Text Box
A5-4



GRAND VALLEY POWER

Revision Date

April 30, 2020

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

d
4 Washed, square, 3" curved

k
2 Insulator, suspension, epoxilator

aa
2 Nut, eye, 5/8"

ca

cc

ek

1

1

-

Deadend assembly, primary

Deadend assembly, neutral

Locknuts, as required

7.2 / 12.5 KV PRIMARY, 1 PHASE

VERTICAL DEADEND (DOUBLE)

A6

Load

4
'
-
0

"

1
'
-
6

"

X X

3
'
-
9
"

SECTION X-X

Notes:

A6 may be used with drawings such as

M3-1A, M3-10, M3-41, M3-23, M5-1,

M5-4, M5-2 (as shown).

Items ac and aa are shown on assembly

drawings M42-3, M42-11, M42-13 and

M42-21.

o
2 Bolt, eye, 5/8" x required length

aa

cc

o-d

cc

Position of

Neutral when

not deadened

o-d-ek

aa-ek

cc

cc

Position of Guy

aa-ek

d-ek

9
"

ca o-d

k

ca

k

6
"

8
"

c-d-ek

b

b
1 Pin, pole top, 20"

c
2 Bolt, machine, 5/8" x required length

d
2 Washed, 2 1/4" Square,

For Feed Through use Unit A6-1

mwilliams
Text Box
A6



GRAND VALLEY POWER

Revision Date

April 30, 2020

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

d 4 Washed, square, 3" curved

k 2 Insulator, suspension, epoxilator

aa 2 Nut, eye, 5/8"

ca

cc
ek

1

1
-

Deadend assembly, primary

Deadend assembly, neutral
Locknuts, as required

7.2 / 12.5 KV PRIMARY, 1 PHASE
VERTICAL DEADEND (DOUBLE FEED THROUGH)

A6-1

Source Load
4'

-0
"

1'
-6

"

X X

3'
-9

"

SECTION X-X

Notes:
A6 may be used with drawings such as
M3-1A, M3-10, M3-41, M3-23, M5-1,
M5-4, M5-2 (as shown).

Items ac and aa are shown on assembly
drawings M42-3, M42-11, M42-13 and
M42-21.

o 2 Bolt, eye, 5/8" x required length

Neutral

o-d
cc

aa
cc

av

o-d-ek

cc cc

aa-ek

9"

Position of Guy

8"
6"

Position of
Neutral when
not deadend

ca
o-d

ca

aa-ek

d-ek

av

k k

p
b

a

a

b

c-d-ek

d 2 Washed, 2 1/4" square

c 2 Bolt, machine, 5/8" x required length

b 1 Pin. pole top, 20"

a 1 Insulator, pin type p - Connectors, as requiredmove

av - Jumpers, as required

av



GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm 3 3/4" x 4 3/4" x 8'-0"

k 1 Insulator, suspension, expoxilator

n 2 Bolt, double arming, 5/8" x required length

Dec. 12, 2022

12.5 / 7.2 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DEADEND (SINGLE)

A7

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

aa 2 Nut, eye, 5/8"

3'-6" 3'-6" 6"6"

PLAN

Notes:

1 See drawing E5-1 for

   crossarm loading limitations.

2 Items ca and cc are shown on

   assembly drawings M42-3, 

   M42-11, M42-13 and M42-21.

ca 1 Deadend assembly, primary

cc
1 Deadend assembly, neutral

ek - Locknuts, as required

c 3 Bolt, machine, 5/8" x required length

d 2 Washer, 3" square, curved

ca

k

g

c-d-ek

aa-ek

cc

Guy

c-d-ek

n-d-ek

c-d-ek

Position of Guy

when required

(9" below bottom

bolt on arm)

k

c-d-ek

Neutral

g

aa-ek

Revision Date

Neutral

9
"

9
"

n-d-ek

aa

c-d-ek



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM NO

M A T E R I A L

c 1 Bolt, machine 5/8" x required length

k
2

Insulator, suspension, epoxilator

d
4

Washer, Square, curved 3"

ca 2 Deadend Assembly, Primary

cc 2 Deadend Assembly, Neutral

ek
-

Locknuts, as required

gj

1 8' Crossarm Assembly, DE

Feb 21, 2018

A8A/8

12.5 / 7.2 KV PRIMARY, 1-PHASE

8' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

9
"

av
-

Jumpers, as required

ca

k

c-d-ek

c-d-ek

cc

gj

k

ca

cc

c-d-ek

gj

Neutral

3'-7"5" 3'-7" 5"

c-d-ek

Neutral

Revision Date

8' Crossarm

c-d-ek

c 2 Bolt, machine 3/4" x required length

mwilliams
Text Box
A7A/8



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM
NO M A T E R I A L

ITEM
NO M A T E R I A L

c 1 Bolt, machine 5/8" x required length

k
1

Insulator, suspension, epoxilator

d
4

Washer, Square, curved 3"

ca 1 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1
Crossarm assembly, DE 10'

Feb 21, 2018

A7A/10

12.5 / 7.2 KV PRINARY , 1-PHASE

10' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

9
"

Neutral

c-d-ek

gj

c-d-ek

4'-7" 4'-7"

ca

k

gj

c-d-ek

cc

Neutral

Revision Date

5"

5"

10' Crossarm

c-d-ek

c-d-ek

c 2 Bolt, machine 3/4" x required length



GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

k 1 Insulator, suspension, epoxilator

n 2 Bolt, double arming,  5/8" x required length

Dec. 12, 2022

12.5 / 7.2 KV PRIMARY, 1-PHASE
CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

A8

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 4 Nut, eye, 5/8"

3'-6" 3'-6" 6"6"

PLAN

Notes:
Items ca and cc are shown on
assembly drawings M42-3, 
M42-11, M42-13 and M42-21.

ca 2 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

av - Jumpers

c 3 Bolt, machine, 5/8" x required length

ca

k

Guy

c-d-ek

g

cc

n-d-ek

aa-ek

n-d-ek

c-d-ek

Guy

cc
k

ca

k
av

Position of Guy
when required

(9" below bottom
bolt on arm)

aa-ek

av

g
Neutral

c-d-ek

Revision Date

9"

9"

c-d-ek

c-d-ek

d 2 Washer, 3" square, curved

mwilliams
Text Box
A8



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM NO

M A T E R I A L

c 1 Bolt, machine 5/8" x required length

k
2

Insulator, suspension, epoxilator

d
4

Washer, Square, curved 3"

ca 2 Deadend Assembly, Primary

cc 2 Deadend Assembly, Neutral

ek
-

Locknuts, as required

gj

1 8' Crossarm Assembly, DE

Feb 21, 2018

A8A/8

12.5 / 7.2 KV PRIMARY, 1-PHASE

8' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

9
"

av
-

Jumpers, as required

ca

k

c-d-ek

c-d-ek

cc

gj

k

ca

cc

c-d-ek

gj

Neutral

3'-7"5" 3'-7" 5"

c-d-ek

Neutral

Revision Date

8' Crossarm

c-d-ek

c 2 Bolt, machine 3/4" x required length



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM NO

M A T E R I A L

c 1 Bolt, machine 5/8" x required length

k
2

Insulator, suspension, epoxilator

d
4

Washer, Square, curved 3"

ca 2 Deadend assembly, Primary

cc 2 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1 10' Crossarm assembly, DE

Feb 21, 2018

A8A/10

12.5 / 7.2 KV PRIMARY, 1-PHASE

10' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

9
"

av
-

Jumpers, as required

ca

k

c-d-ek

c-d-ek

cc

gj

k

ca

cc

c-d-ek

gj

Neutral

4'-7"5"
4'-7" 5"

c-d-ek

Neutral

Revision Date

10' Crossarm

c-d-ek

c 2 Bolt, machine 3/4" x required length



GRAND VALLEY POWER

a 4 Insulator, pin type

d
16 Washer, 2 1/4" square, 13/16" hole

f
4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec. 12, 2022

7.2 / 12.5 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

A9, A9W

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

3'-8" 3'-8"

PLAN

Notes:

White insulators may be used for

the neutral support as an alternate

the brown insulator and letters CN.

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

Change material list as necessary

and specify as A9W.

4"4"

CN

d 2 Washer, 3" square, curved

c 3 Bolt, machine, 5/8" x required length

Position of Guy

when required

(9" below bottom

bolt on arm)

ee

n-d-ek

9
"

c-d-ek

a

f

Neutral

g

c-d-ek

d

f

a

Neutral

d g

n-d-ek

n-d-ek

c-d-ek

c-d-ek

Revision Date

9
"

c-d-ek

mwilliams
Text Box
A9 ,  A9W



GRAND VALLEY POWER

a 2 Insulator, pin type

d 16 Washer, 2 1/4" square, 13/16" hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec 12,2022

7.2 / 12.5 KV PRIMARY, 1-PHASE
CROSSARM CONSTRUCTION - DOUBLE LINE ARM

A9P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

3'-8" 3'-8"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"4"

CN

d 2 Washer, 3" square, curved

c 3 Bolt, machine, 5/8" x required length

Position of Guy
when required

(9" below bottom
bolt of arm)

ee
n-d-ek

9"

9"
n-d-ek

ea Neutral
g

c-d-ek

d

f
a

Neutral

d
c-d-ek

gn-d-ek

n-d-ek

c-d-ek

c-d-ek

Revision Date

ea 2 Insulator, post type

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor
 Maximum line angle within

load limits: 20°

a

ea

c-d-ek

c-d-ek

ea

d

mwilliams
Text Box
A9P



GRAND VALLEY POWER

a 2 Insulator, pin type

c 3 Bolt, machine, 5/8" x required length

d 4 Washer, 2 1/4" Square

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

Dec. 6, 2022

7.2 / 12.5 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

A9-1

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

3'-8" 3'-8"

PLAN

Notes:

White insulators may be used for

the neutral support as an alternate

to the brown insulator and letters CN.

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

Change material list as necessary

and specify as A9-1W.

4"4"

9
"

9
"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

A9-1W

CN

d Washer, 3" Square, curved

Position of Guy

when required

(9" below bottom

bolt on arm)

d-ek

a

f

c-d-ek

ee

d-ek

Neutral

c-d-ek

g

Neutral

g

c-d-ek

c-d-ek

Revision Date

a

a

c-d-ekl

mwilliams
Text Box
A9-1 ,  A9-1W



GRAND VALLEY POWER

a 1 Insulator, pin type

d 4 Washer, 2 1/4" square, 13/16" hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'-0"

Dec 12, 2022

7.2 / 12.5 KV PRIMARY, 1-PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

A9-1P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-8" 3'-8"

PLAN

ee 2 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"4"

CN

c 3 Bolt, machine, 5/8" x required length

Position of Guy
when required

(9" below bottom
bolt on arm)

ee

9"
9" c-d-ek

ea Neutral

g

c-d-ek

d-ek

f

a

Neutral

c-d-ek
g

c-d-ek

Revision Date

ea 1 Insulator, post type

DESIGN LIMITS
Maximum transverse load:

500 lbs. per conductor
 Maximum line angle within

load limits: 5°

d 4 Washer,3" square, curved

ea a

c-d-ekd-ek

mwilliams
Text Box
A9-1P



GRAND VALLEY POWER

a 1 Insulator, pin type

d Washer, 2 1/4" square, 13/16" hole

f 1 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'-0"

cm 1 Spool, insulator

Dec. 12, 2022

7.2 / 12.5 KV, 1- PHASE
CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION

A22P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

PLAN

ek - Locknuts, as required

d 5 Washer, 3" square, curved

c 4 Bolt, machine, 5/8" x required length

ea 2 Insulator, post type

Revision Date

DESIGN LIMITS
Maximum transverse loads:

500 lbs per conductor
 

Maximum line angle within load limits:
5° Angle.

Neutral

4" 3'-8" 3'-8" 4'

p or fi
g

c-d-ek

bs-cm

p
Neutral

a-f
ea

2'
-9

"

9"

4"
8"

p or fi

ea

eb

c-d-ek

c-d-ekea
g

a

f

p Connectors, as required
av Jumpers, as required

eb 1 Bracket, pole top

bs 1 Bolt , single upset

d-bs-cm d-ek
d-ek

mwilliams
Text Box
A22P



GRAND VALLEY POWER

a 2 Insulator, pin type

d 5 Washer, 2 1/4" square

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

j 1 Screw, lag, 1/2" x 4" (B1A only)

Dec. 12, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - 0° TO 5° ANGLE

SINGLE PRIMARY SUPPORT

B1A

NO.ITEM NO.ITEM

bs 1 Bolt, single upset, insulated (B1 only)

ec 1 Bracket, offset, insulated (B1A only)

Neutral

ek - Locknuts, as required

3'-8" 3'-8"

1'
-6

"

2'
-0

"

B1

Specify B1A for
Offset Neutral Assembly

ec

j

c-d-ek

bs
Position of Guy
when required

(9" below bottom
bolt on arm)

9"

4"

c-d-ek g

a

f

f

a

4"

Revision Date

(ADDITIONAL MATERIAL FOR B1A )

c-d-ek c-d-ek

d 4 Washer, 3" square curved

c 3 Bolt, machine, 5/8" x required length

c 1 Bolt, machine, 5/8" x required length (B1A)

d 1 Washer, 2 1/4" square

c-d-ek

c-d-ek

c-d-ek

bs-d-ek

a

d-ekd-ek d-ek

d-ek

mwilliams
Text Box
B1 ,  B1A



GRAND VALLEY POWER

d 5 Washer, 2 1/4" square

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0" j 2 Screw, lag, 1/2" x 4" (B1AP only)

Dec. 12, 2022

7.2 / 12.5 KV, 2-PHASE
CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

B1P, B1AP

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

bs 1 Bolt, single upset, insulated (B1P only) ec 1 Bracket, offset, insulated (B1AP only)

Neutral

c 3 Bolt, machine, 5/8" x required length

ek - Locknuts, as required

3'-8" 3'-8"

1'
-6

"

2'
-0

"

Revision Date

Specify B1AP for
Offset Neutral Assembly

ec

j

c-d-ek

Position of Guy
when required

(9" below bottom
bolt on arm)

bs

9"

4"

c-d-ek

g

4"

ea ea

ea

ea 2 Insulator, post type

cm 1 Spool insulator

DESIGN LIMITS
Maximum transverse load:

750 lbs. per conductor
 

Maximum line angle within load limits:
5° Angle.

c-d-ek c-d-ek

d 4 Washer, 3" square, curved d 1 Washer, 2 1/4" square

c Bolt, machine, 5/8" x required length

(ADDITIONAL MATERIAL FOR B1AP)

1

cm

d-ekc-d-ek
c-d-ek

d-ek

d-ek

mwilliams
Text Box
B1P ,  B1AP



GRAND VALLEY POWER

a 4 Insulator, pin type

d 17 Washer, 2 1/4" square

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

j 1 Screw, lag, 1/2" x 4" (B1-1A only)

Dec. 7, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - 0° TO 5° ANGLE

SINGLE PRIMARY SUPPORT

B1-1A

NO.ITEM NO.ITEM

bs 1 Bolt, single upset, insulated (B1-1 only)

ec 1 Bracket, offset, insulated (B1-1A only)

Neutral

ek - Locknuts, as required

3'-8" 3'-8"
1'

-6
"

2'
-0

"

6" 6"

n 2 Bolt, double arming, 5/8" x required length

B1-1

Specify B1-1A for
Offset Neutral Assembly

ec

j

c-d-ek

bs-d-ek
Position of Guy
when required

(9"below bottom
bolt on arm)

9"
4"

n-d-ek

c-d-ek

g

a

f
n-d-ek

c-d-ek

ff
aa

4"

Revision Date

( ADDITIONAL MATERIAL FOR B1-1A )

c-d-ek c-d-ek

d 2 Washer, 3" square curved

c 3 Bolt, machine, 5/8" x required length c 1 Bolt, machine, 5/8" x required length (B1-1A)

d 1 Washer, 2 1/4" square

c-d-ek
n-d-ek

d-ekd-ek

d-ek

d-ek
d-ek

PLAN
c-d-ek

g

n-d-ekn-d-ek
c-d-ek

c-d-ek

d-ek
d-ek

mwilliams
Text Box

mwilliams
Text Box
B1-1 ,  B1-1A



GRAND VALLEY POWER

d 17 Washer, 2 1/4" square

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

cu 2 Brace, wood, 28", pair

j 3 Screw, lag, 1/2" x 4" (B1-1AP only)

Dec 12, 2022

7.2 / 12.5 KV, 2-PHASE
CROSSARM CONSTRUCTION

0° to 5° , DOUBLE PRIMARY SUPPORT

B1-1AP

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

bs 1 Bolt, single upset, insulated (B1-1P only)

ec 1 Bracket, offset, insulated (B1-1AP only)

Neutral

ek - Locknuts, as required

3'-8" 3'-8"

1'
-6

"

2'
-0

"

6" 6"

n 2 Bolt, double arming, 5/8" x required length

B1-1P

Specify B1-1AP for
Offset Neutral Assembly

ec

j

c-d-ek

bs-d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

9"
4"

n-d-ek

c-d-ek
g

n-d-ek

n-d-ek

4"

Revision Date

ea

ea

ea 4 Insulator, post type

DESIGN LIMITS
Maximum transverse load:

1500 lbs per conductor
 

Maximum line angle within load limits:
5° Angle.

PLAN c-d-ek
g

n-d-ekn-d-ek
c-d-ek

c-d-ek

c-d-ek c-d-ek

d 2 Washer, 3" Square, curved

c 1 Bolt, machine, 5/8" x required length

c 3 Bolt, machine, 5/8" x required length (ADDITIONAL MATERIAL FOR B1-1AP)

d 1 Washer, 2 1/4" square

c-d-ek

d-ek
d-ek

d-ek d-ek

d-ek

d-ek

mwilliams
Text Box
B1-1P



GRAND VALLEY POWER

PLAN

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

g

2
Crossarm, 3 3/4" x 4 3/4" x 8'-0"

n

3

Bolt, double arming, 5/8" x required length

cu

2 Brace, wood, 60" span

da
1 Bracket, insulated

ek

Locknuts, as required

a

4

Insulator, pin type

c

2

Bolt, machine, 5/8" x required length

i 4

Bolt, carriage, 1/2" x required length

d
13

Washer, 2 1/4" x 2 1/4" x 13/16 hole

f
4

Pin, cross arm, steel, clamp type

B1-3

12.5 / 7.2 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

Revision Date

Feb 4, 2015

3'-4"
8"

3'-4"8"

1
'
6
"

2
'
-
0
"

9
"

Position of Guy

when required

c-d-ek

da

c-ek

cu

6"

6"

n-d-ek

n-d-ek

a

g

c-d-ek

f
f

a

d-ek

n-d

g

g

i

i

i

Obsolete. For Retirement Only.

mwilliams
Text Box
B1-3



GRAND VALLEY POWER

a 4 Insulator, pin type

d 17 Washer, 2 1/4" square, 13/16" hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec. 12, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORTS

B2

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

3'-8" 3'-8"

PLAN

da 1 Bracket, insulated

ek - Locknuts, as required

4"4"
9"

1'
-6

"

Neutral

2'
-0

"

c 3 Bolt, machine, 5/8" x required length

DESIGN LIMITS:
Maximum transverse load:

 500 lbs. per conductor

Maximum line angle within load limits:
5° to 30° Angle

Revision Date

dac-d
Position of Guy
when required

(9" below bottom
bolt on arm)

c-d-ek

n-d-ek

n-d-ek

g f

a

n-d-ek

d-ek

d-ek

n-d-ek Guy

c-d-ek Neutral

g

d-ek

d-ek

c-d-ek

d 2 Washer, 3" square, curved

c-d-ek

d-ek

d-ek

mwilliams
Text Box
B2



GRAND VALLEY POWER

d 17 Washer, 2 1/4" square

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec. 12, 2022

7.2 / 12.5 KV, 2-PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

da 1 Bracket, insulated

Neutral

ek - Locknuts, as required

3'-8" 3'-8"

1'
-6

"

2'
-0

" 6"

n 2 Bolt, double arming, 5/8" x required length

B2P

c-d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

9"

4"

n-d-ek
c-d-ek

g n-d-ek

4"

Revision Date

ea

ea

ea

ea 4 Insulator, post type

DESIGN LIMITS
Maximum transverse load:

1500 lbs per conductor
 

Maximum line angle within load limits:
20° Angle.

PLANd c-d-ek g

n-d-ek

c-d-ek
c-d-ek

da

Neutral

c 3 Bolt, machine, 5/8" x required length

Neutral

n-d-ek

6"

c-d-ek c-d-ek

d 2 Washer, 3" square, curved

Guy

c-d-ek

d-ek
d-ek

d-ek
c-d-ek

mwilliams
Text Box
B2P



GRAND VALLEY POWER

Revision Date

Feb 6, 2015

PLAN

X X

SECTION X-X

ITEM NO.

MATERIALS
ITEM NO.

MATERIALS

bv 3 Rod, Armor, select size

d 3 Washer, 2/14" x 2 1/4" x 3/16" hole

k 2 Insulator, suspension, epoxilator

o 3 Bolt, eye, 5/8" x required length

cd 2 Angle assembly, primary

ce 1 Angle assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 2-PHASE
VERTICAL CONSTRUCTION - 30° TO 60° ANGLE

B3, B3A

bo 3 Shackle, anchor

1
'
6
"

4
'
-
0
"

1
'
6
"

4
'
-
0
"

Note:

If future conversion is likely, allow space at top of pole for middle

phase.  Designate as B3A  for this construction.

Item cd and ce are shown on assembly drawings M41-1 and M41-10.

o-d-ek ce

bo

Position of Guy

cd

o-d-ek

bo

k

Position of Guy

9
" o-d-ek

bo

k

cd

Guy

bo

k
bv

cd

Guy

bo

bv

ce

Neutral

mwilliams
Text Box
B3 , B3A



GRAND VALLEY POWER

Revision Date

Feb 6, 2015

PLAN

Y
Y

SECTION Y-Y

ITEM NO.

M A T E R I A L S
ITEM NO.

M A T E R I A L S

eu 2 Insulator, fiberglass, strain

d 6 Washer, square, 2/14" x 3/16" hole

k 4 Insulator, suspension, epoxilator

o 6 Bolt, eye, 5/8" x required length

ca 4 Deadend assembly, primary

cc 2 Deadend assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 2-PHASE
VERTICAL CONSTRUCTION - 60° TO 90° ANGLE

B4-1A

p - Connectors, as required

Note:

If future conversion is likely, allow space at top of pole for middle

phase.  Designate as B4-1A  for this construction.

Item ca and cc are shown on assembly drawings M42-3, M42-11,  M42-13,

SECTION X-X

4
'
-
0
"

4
'
-
0
"

3
"

X
X

3
"

3
"

Neutral

B4-1

and M42-21.

3'-0"

Minimum

o-d-ek

9
"

cc

1
5
"

3
"

Position of Guy

av 9
"

eu

k

ca

Position of Guy

Guy

k

k

p

av

av

p

ca

av - Jumpers, as required

cc

av

av

9
"

ca
k

9
"

3
"

1
5
"

o-d-ek

av

mwilliams
Text Box
B4-1 , B4-1A



GRAND VALLEY POWER

Revision Date

Feb 6, 2015

ITEM NO.

M A T E R I A L S
ITEM NO.

M A T E R I A L S

eu 1 Insulator, fiberglass, strain

d 3 Washer, square, 2/14" x 3/16" hole

k 2 Insulator, suspension, epoxilator

o 3 Bolt, eye, 5/8" x required length

ca 4 Deadend assembly, primary

cc 2 Deadend assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 2-PHASE

VERTICAL CONSTRUCTION - DEADEND (SINGLE)

B5-1A

Note:

If future conversion is likely, allow space at top of pole for middle

phase.  Designate as B5-1A  for this construction.

Item ca and cc are shown on assembly drawings M42-3, M42-3, M42-11,

4
'
-
0
"

4
'
-
0
"

Neutral

B5-1

1
'
-
6
"

1
'
-
6
"

M42-13, and M42-21.

3'-0"

minimum

o-d-ek

cc

Position of Guy

k

eu

ca

Position of Guy

9
"

o-d-ek

ca

k

o-d-ek

c-d-ek

c 1 Bolt, machine, 5/8" x required lenght

d 2 Washer, 3", square, curved

mwilliams
Text Box
B5-1 , B5-1A



GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

k 2 Insulator, suspension, epoxilator

n 2 Bolt, double arming, 5/8" x required length

Dec. 12, 2022

12.5 / 7.2 KV PRIMARY, 2 - PHASE

CROSSARM CONSTRUCTION - DEADEND (SINGLE)

B7

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

aa 2 Nut, eye, 5/8"

3'-6" 3'-6"

6"6"

PLAN

Notes:

1 See drawing E5-1 for

  crossarm loading limitations.

2 Items ca and cc are shown on

  assembly drawings M42-3, 

  M42-11, M42-13 and M42-21.

ca 2 Deadend assembly, primary

cc
1 Deadend assembly, neutral

ek - Locknuts, as required

Neutral

4
'
-
0
"

o Bolt, eye, 5/8" x required length1

ca

k

aa-ek

cc

g

n-d-ek

Neutral

ca

aa-ek

k

n-d-ek

Guy

d-ek

g

o-d-ek

cc

aa

k

ca

9
"

g

Position of Guy

when required

(9" below bottom

bolt of arm)

c-d-ek

9
"

k

k

o-d-ek

Revision Date

c-d-ek

c-d-ek

c 3 Bolt, machine, 5/8" x required length

d
4 Washer, 3" square, curved

n-d-ek

c-d-ek

c-d-ek

c-d-ek

n-d-ek

mwilliams
Text Box
B7 , B7-1



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM NO

M A T E R I A L

c

1 Bolt, machine 5/8" x required length

k
2

Insulator, suspension, epoxilator 7.2 KV

d
6

Washer, Square, curved 3"

ca 2 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1
8' - Crossarm assembly, DE

Feb 20, 2018 B7A/8

7.2 / 12.5 KV, 3-PHASE
8' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

5"5"
9
"

X

SECTION X-X

X

o
1

Bolt eye, 5/8" x required length

Revision Date

ca

k
gj

c-d-ek
c-d

ca

k

4
'
-
0
"

k

3'-7" 3'-7"

c-d-ek

c-d-ek

k

gj
d-ek

o

cc Neutral

o-d-ek

c

2 Bolt, machine 3/4" x required length

d

8' Arm

c-d-ek



GRAND VALLEY POWER

d 14 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

k 4 Insulator, suspension, epoxilator

n 2 Bolt, double arming, 5/8" x required length

Dec. 12, 2022

12.5 / 7.2 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

B8

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 5 Nut, eye, 5/8"

PLAN

ca 4 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

Neutral

p Connectors, as required-

3'-6" 6"3'-6"6"

1'
-6

"

2'
-1

0"

9"

SECTION  X-X

X X

Note:
item ca and cc are shown on assembly drawings M42-3,
M42-11,M42-13 and M42-21.

c 3 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length

av - Jumpers, as required

ca
Neutral

cc

ca

k

k

n-d-ek

ca
ca

cck k

aa

aa

n-d-ek

g

g o-d-aa

cc

cc

aa av

Position of Guy
when required
(9" below bottom
bolt on arm)av

o-d-aa

c-d-ek
g

av

av

cc
cc

o-d-aa

avp

aa

caca
kk

aa

n-d-ek

Revision Date

c-d-ek

c-d-ek

d 2 Washer, 3" square, curved

c-d-ek

k

c-d-ek

c-d-ek

d-o

d-ek

d-ek

mwilliams
Text Box
B8



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM

NO

M A T E R I A L

c 2 Bolt, machine 3/4" x required length

k
4

Insulator, suspension, epoxilator

d
6

Washer, 3" Square, curved

ca 4 Deadend assembly, Primary

cc 2 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1
8' Crossarm assembly, DE

Feb 21, 2018

B8A/8

7.2 / 12.5 KV, 2-PHASE

8' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

5"5"

9
"

X

SECTION X-X

X

o
1

Bolt, eye, 5/8" x required length

Revision Date

ca

k

gj
c-d-ek

c-d
k

ca

ca

k

o-d-ek

ca

k

Neutral

cc

aa

o-d-ek

4
'
-
0
"

3'-7" 3'-7"

k

gj
c-d-ek

c-d-ek
k

8' Crossarm

c 1 Bolt, machine 5/8" x required length

aa

1 Nut, eye, 5/8"

d

c-d-ek



GRAND VALLEY POWER

a 6 Insulator, pin type

d
18 Washer, 2 1/4" square, 13/16" hole

f 6 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec. 13, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

B9, B9W

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

3'-8" 2'-5"

PLAN

Notes:

White insulators may be used for

the neutral support as an alternate

the brown insulator and letters CN.

ee 4 Letters (2) C, (2) N with 1" nails

ek - Locknuts, as required

Change material list as necessary

and specify as B9W.

4"4"

CN

1'-3"

Revision Date

Position of Guy

when required

(9" below bottom

bolt on arm)

9
"

9
"

f

a

g

ee

Neutral

a

f

a

n-d-ek

c-d-ek

Neutral

g

Guy

n-d-ek

n-d-ek

c-d-ek

n-d-ek

c-d-ek

c-d-ek

c
3 Bolt, machine, 5/8" x required length

d 2 Washer, 3" square, curved

d-ek

d-ek

c-d-ek

c-d-ek

mwilliams
Text Box
B9 , B9W



GRAND VALLEY POWER

a 2 Insulator, pin type

d 18 Washer, 2 1/4" square, 13/16" hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

i

Dec. 13, 2022

7.2 / 12.5 KV, 2-PHASE
CROSSARM CONSTRUCTION - DOUBLE LINE ARM

B9P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

3'-8" 2'-5"

PLAN

ea 4 Insulator, post type

ek - Locknuts, as required

4"1'-3"

Revision Date

Position of Guy
when required

(9" below bottom
bolt on arm)

9"
9"

ea

g

Neutral

ea

ea n-d-ek

c-d-ek Neutral

g

n-d-ek

n-d-ek

c-d-ek
n-d-ek

a

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor
 

Maximum line angle within load limits:
20° Angle.

4"

6"
6"

d 2 Washer, 3" square, curved

c 3 Bolt, machine, 5/8" x required length

d-ek d-ek d-ek

c-d-ek

c-d-ek

mwilliams
Text Box
B9P



GRAND VALLEY POWER

a 3 Insulator, pin type

d 5 Washer, 2 1/4" square, 13/16" hole

f 3 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec. 13, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

B9-1

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

3'-8"
2'-5"

PLAN

Notes:

White insulators may be used for

the neutral support as an alternate

the brown insulator and letters CN.

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

Change material list as necessary

and specify as B9-1W.

4"4"

CN

1'-3"

c 3 Bolt, machine, 5/8" x required length

B9-1W

Revision Date

Position of Guy

when required

(9" below bottom

bolt on arm)

9
"

9
"

c-d-ek

a

f

ee

g

Neutral

g

Guy

Neutral

c-d-ek

a
a

d 4 Washer, 3" square, curved

c-d-ek

d-ek
d-ek

d-ek

c-d-ek

mwilliams
Text Box
B9-1 , B9-1W



GRAND VALLEY POWER

a 1 Insulator, pin type

d 5 Washer, 2 1/4" square, 13/16" hole

f 1 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec. 13, 2022

7.2 / 12.5 KV, 2-PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

B9-1P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-8" 2'-5"

PLAN

ea 2 Insulator, post type

ek - Locknuts, as required

4"1'-3"

Revision Date

Position of Guy
when required

(9" below bottom
bolt on arm)

9"
9"

ea

g

Neutral

ea

ea

c-d-ek

Neutral

g

c-d-ek

a-f

DESIGN LIMITS
Maximum transverse load:

500 lbs. per conductor
 

Maximum line angle within load limits:
5° Angle.

4"

a
f

c 3 Bolt, machine, 5/8" x required length

c-d-ekd-ek
d-ekd-ek

c-d-ek

c-d-ek

d 4 Washer, 3" square, curved

mwilliams
Text Box
B9-1P



GRAND VALLEY POWER

a 6 Insulator, pin type

d 18 Washer, 2 1/4" square, 13/16" hole

f 6 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 13, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - DOUBLE LINE ARM

B9-2

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

4'-8" 3'-1"

PLAN

ee 4 Letters (2) C, (2) N with 1" nails

ek - Locknuts, as required

4"4"

CN

1'-7"

This construction should be
used where conversion to
three phase is likely.

DESIGN LIMITS:
Maximum transverse Load:

1000 lbs. per conductor

Maximum line angle within load limits:
20° Angle

Revision Date

Note
Position of Guy
when required

(9" below bottom
bolt on arm)

9"
9"

n-d-ek

g

n-d-ek

Neutralc-d-ek

Guy

ee

Neutral a

a

c 3 Bolt, machine, 1/2" x required length

c-d-ek

d 2 Washer, 3" square, curved

c-d-ek

a
f

d-ek

f

d-ek

a

f

n-d-ek

d-ek

c-d-ek

c-d-ek
n-d-ek

mwilliams
Text Box
B9-2



GRAND VALLEY POWER

a 2 Insulator, pin type

d 18 Washer, 2 1/4" square, 13/16" hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 13, 2022

7.2 / 12.5 KV, 2-PHASE
CROSSARM CONSTRUCTION - DOUBLE LINE ARM

B9-2P

M A T E R I A LM A T E R I A LNO.ITEM

n 2 Bolt, double armed, 5/8" x required length

4'-8" 3'-1"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ea 4 Insulator, post type

4"4" 1'-7"

This construction should be
used where conversion to
three phase is likely.

DESIGN LIMITS:
Maximum transverse Load:

1000 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

Revision Date

NotePosition of Guy
when required

(9" below bottom
bolt on arm)

9"

9"

n-d-ek

g

Neutralc-d-ek

n-d-ek

Neutral
a

f

ea

ea ea

c 3 Bolt, machine, 1/2" x required length

ek - Locknuts, as required

n-d-ek

6"

c-d-ek

d 2 Washer, 3" square, curved

c-d-ek
n-d-ek

d-ek
d-ek

c-d-ek

d-ek

c-d-ek

6"

mwilliams
Text Box
B9-2P



GRAND VALLEY POWER

a 3 Insulator, pin type

d 5 Washer, 2 1/4" square, 13/16" hole

f 3 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 13, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

B9-3

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

4'-8" 3'-1"

PLAN

ee 4 Letters (2) C, (2) N with 1" nails

ek - Locknuts, as required

4"4"

CN

1'-7"

This construction should be used
where conversion to three phase
is likely.

DESIGN LIMITS:
Maximum transverse Load:

500 lbs. per conductor

Maximum line angle within load limts:
5° Angle

c 3 Bolt, machine, 5/8" x required length

Revision Date

Position of Guy
when required

(9" below bottom
bolt on arm)

9"

9"

c-d-ek
ee

Neutral

g

a

f

c-d-ek

Guy
g

Neutral

a a

d 4 Washer, 3" square, curved

c-d-ek d-ekd-ek

a

f

a

f

d-ek

c-d-ek

mwilliams
Text Box
B9-3



GRAND VALLEY POWER

a 1 Insulator, pin type

d 5 Washer, 2 1/4" square, 13/16" hole

f 1 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 13, 2022

7.2 / 12.5 KV, 2-PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

B9-3P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

4'-8" 3'-1"

PLAN

ea 2 Insulator, post type

ek - Locknuts, as required

4"4" 1'-7"

This construction should be used
where conversion to three phase
is likely.

DESIGN LIMITS:
Maximum transverse Load:

500 lbs. per conductor

Maximum line angle within load limits:
5° Angle.

c 3 Bolt, machine, 5/8" x required length

Revision Date

Position of Guy
when required

(9" below bottom
bolt on arm)

9"

9"
c-d-ek

Neutral

g

a

f

c-d-ek

g

Neutral

ea ea

ea ea

d 4 Washer, 3" square, curved

d-ekd-ek
c-d-ek d-ek

c-d-ek

mwilliams
Text Box
B9-3P



GRAND VALLEY POWER

a 4 Insulator, pin type

d 9 Washer, 2 1/4" square, 13/16" hole

f 4 Pin, crossarm, steel, 5/8" x 10 1/4"

g 2 Fiberglass Crossarm, 3 5/8" x 4 5/8" x  8-'0"

p - Connectors, as required

Dec. 27, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION

B22

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

bs 1 Bolt, single upset

ee 4 Letters, 2" C, 2" N, with 1" nails

Neutral

c 5 Bolt, machine, 5/8" x required length

ek - Locknuts, as required

3'-8" 3'-8"

1'
-6

"
2'

-0
"

Revision Date

bs

9"

4"

c-d-eka
f

g

f
a

4"

d-ek

p

cm

3'
-8

"
3'

-8
"

c-d-ek

ee

a-f

ee

p
av

p

a-f

a-f
a-f

bs-cm

av

av - Jumpers and leads as required

cm 1 Spool Insulator

DESIGN  LIMITS
Maximum transverse load:

500 lbs. per conductor

 Maximum line angle within load limits:
5° Angle

PLAN

c-d-ek

c-d-ek

d Washer, 3" square, curved

d-ek c-d-ek d-ek

3'-8" 3'-8"

c-d-ek

d-ek

mwilliams
Text Box
B22



GRAND VALLEY POWER

a 1 Insulator, pin type

d 9 Washer, 2 1/4" square, 13/16" hole

f 1 Pin, crossarm, steel, 5/8" x 10 1/4"

g 2 Fiberglass Crossarm, 3 5/8" x 4 5/8" x  8-'0"

p - Connectors, as required

Dec. 14, 2022

7.2 / 12.5 KV PRIMARY, 2-PHASE
CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION

B22P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

bs 1 Bolt, single upset

ee 4 Letters, 2" C, 2" N, with 1" nails

Neutral

c 5 Bolt, machine, 5/8" x required length

ek - Locknuts, as required

3'-8" 3'-8"

1'
-6

"
2'

-0
"

Revision Date

bs

9"

4"

c-d-ekea

g

ea

4"

d-ek

p

cm

3'
-8

"
3'

-8
"

c-d-ek

ee

a-f

ee

p
av

p

a-f

a-f
a-f

bs-cm

av

av - Jumpers and leads as required

cm 1 Spool Insulator

DESIGN  LIMITS
Maximum transverse load:

500 lbs. per conductor

 Maximum line angle within load limits:
5° Angle

PLAN

c-d-ek

c-d-ek

d Washer, 3" square, curved

d-ek c-d-ek d-ek

3'-8" 3'-8"

c-d-ek

d-ek

ea 3 Insulator, post type

mwilliams
Text Box
B22P

mwilliams
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GRAND VALLEY POWER

3'-8" 4"3-8"4"
2'

-0
"

Neutral

a 3 Insulator, pin type

b 1 Pin, pole top, 20"

c 5 Bolt, machine, 5/8" x required length

d 5 Washer, 2 1/4" square, 13/16"hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek - Locknuts , as required

bs 1 Bolt, single upset, (C1 only)

ec 1 Bracket, offset, insulated (C1A only)

j 1 Screw, lag, 1/2" x 4"  (C1A only)

Dec. 14, 2022

12.5 / 7.2 KV PRIMARY, 3-PHASE
CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

C1, C1A

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

cm 1 Spool insulator, (C1 only)

(ADDITIONAL MATERIAL FOR C1A)

1'
0"

4"

9"

1'
-6

"

cm Spool insulator, (C1 only)1

cm Spool insulator, (C1 only)1

d 6 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

j

ec
c-d-ek

c-d-ek

d-ek b
Specify C1A for

Offset Neutral AssemblyPole Top Pin
Assembly

c

d-ek
cm
bs

Position of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek

b

g

a

c-d-ek

c-d-ek
c-d-ek

d-ek

b

ff

f

a

a
a

g

Revision Date

d 1 Washer, 2 1/4" square, 13/16"hole

c-d-ek

d-ek
d-ek

a

mwilliams
Text Box
C1 , C1A



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

2'
-0

"

Neutral

a 3 Insulator, pin type

b 1 Pin, pole top 20"

c 5 Bolt, machine, 5/8" x required length

d 5 Washer, 2 1/4" square, 13/16" hole

f 2 Pin, Crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

j 1 Screw, lag, 1/2" x 4"  (C1AR only)

ec 1 Bracket, offset, insulated (C1AR only)

Dec. 14, 2022

RAPTOR PROTECTION
7.2/12.5 KV, 3-PHASE CROSSARM CONSTRUCTION

SINGLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

C1R
C1AR

4'-8"4" 4'-8" 4"

(ADDITIONAL MATERIAL FOR C1AR)

bs 1 Bolt, single upset

cm 1 Spool insulator

2'
-6

"

4"

1'
-0

'
1'

-6
"

d 6 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

Revision Date

Pole Top Pin Assembly

d-ek

c-d-ek

c

b

ec

j

c-d-ek

Specify C1AR for
Offset Neutral Assembly

Position of Guy
when required
(9" below bottom
bolt on arm)

9"

bs

cmd-ek

c-d-ek

c-d-ek

a

b

f
a

g

c-d-ek

d-ek

c-d-ek

b

a

a

d 1 Washer, 2 1/4" square, 13/16" hole

c-d-ekd-ek d-ek

f



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

4"

1'
-6

"

Neutral

g 1 Fiberglass Crossarm, 3 5/8'" x 4 5/8" x 8'-0"

ek - Locknuts

j 1 Screw, lag, 1/2" x 4"  (C1AP only)

ec 1 Bracket, offset, insulated (C1AP only)

Dec. 14, 2022

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

C1P
C1AP

4'-8"4" 4'-8" 4"

(ADDITIONAL MATERIAL FOR C1AP)

bs 1 Bolt, single upset (C1P only)

cm 1 Spool insulator

d 5 Washer, 2 1/4" square

ea 3 Insulator, post type

eb 1 Bracket, pole top

c 5 Bolt, machine, 5/8" x required length

DESIGN LIMITS
Not to be used with large conductor

Maximum transverse load:
750 lbs. per conductor

Maximum line angle within load limits:
5° Angle.

d 6 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

Revision Date

Specify C1AP for
Offset Neutral Assembly

9"2'
-0

"

Position of Guy
when required
(9" below bottom
bolt on arm)

d-ek bs
cm

ea

eb

c-d-ek ea

eb

c-d-ek

d 1 Washer, 2 1/4" square

c-d-ekd-ek d-ek

c-d-ek c-d-ek

d-ek

ea

mwilliams
Typewritten Text



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

c 5 Bolt, machine, 5/8" x required length

d 5 Washer, 2 1/4" square

d 6 Washer, 3" square curved

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

j 1 Screw, lag, 1/2" x 4"  (C1APR only)

ec 1 Bracket, offset, insulated (C1APR only)

Dec. 14, 2022

RAPTOR PROTECTION
7.2 / 12.5 KV, 3-PHASE CROSSARM CONSTRUCTION

SINGLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

C1PR
C1APR

4'-8"4" 4'-8" 4"

(ADDITION MATERIAL FOR C1APR )

bs 1 Bolt, single upset

cm 1 Spool insulator

ea 3 Insulator, post type

eb 1 Bracket, pole top

c 1 Bolt, machine, 5/8" x required length

Revision Date

Specify C1APR for
Offset Neutral Assembly

c-d-ek

ec

j

d-ek cm
bs

2'
-0

"

2'
-6

"

9"

Position of Guy
when required
(9" below bottom
bolt on arm)

18
"

8"

4"

ea

eb

c-d-ek

c-d-ek

ea

c-d-ek

c-d-ek

eb

c-d-ekc-d-ek

d 1 Washer, 2 1/4" square

d-ek d-ek

g

d-ek

ea

mwilliams
Typewritten Text



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

C1PL has a 8' Crossarm
C1PLX has a 10' Crossarm

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'  (C1PL)

ek - Locknuts

Dec. 6, 2022

CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT 

C1PL
C1PLX

4'-8"4" 4'-8" 4"

(C1APLX ONLY)bs 1 Bolt, single upset

cm 1 Spool insulator

d 5 Washer, square , 2 1/4"

ea 3 Insulator, post type

eb 1 Bracket, pole top

c 5 Bolt, machine, 5/8" x required length

DESIGN LIMITS
Maximum transverse load:

750 lbs. per conductor

Maximum line angle within load limits:
5° Angle.

d 6 Washer, square curved, 3"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10' (C1PLX)

NOTE:

7.2 / 12.5 KV, 3-PHASE
(LARGE CONDUCTORS)

Revision Date

2'
-0

"

1'
-6

"
9"

4"
8"

Position of Guy
when required
(9" below bottom
bolt on arm)

d-ek

ea

eb

ea c-d-ek

bs

cm

d-ek

c-d-ek

c-d-ek

eb
ea

g

d-ek c-d-ek d-ek

mwilliams
Typewritten Text



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

c 5 Bolt, machine, 5/8" x required length

d 1 Washer, 2 1/4" squared 6 Washer, 3" square curved

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

j 1 Screw, lag, 1/2" x 4"  (C1APLR)

ec 1 Bracket, offset, insulated (C1APLR)

Dec. 15, 2022

RAPTOR PROTECTION
7.2/12.5 KV, 3-PHASE CROSSARM CONSTRUCTION

SINGLE PRIMARY SUPPORT, (LARGE CONDUCTORS)

C1PLR
C1APLR

(ADDITIONAL  MATERIAL FOR C1APLR)

bs 1 Bolt, single upset

cm 1 Spool insulator

ea 3 Insulator, post type

eb Bracket, pole top

DESIGN LIMITS:
Maximum transverse load:
     750 lbs per conductor

Maximum line angle within load limits:
5° Angle.

2'
-0

"

2'
-6

"

4'-8"4" 4'-8" 4'

c 1 Bolt, machine, 5/8" x required length

1

Revision Date

Specify C1APLR for
Offset Neutral Assembly

c-d-ek

j

ec

cm

9"

d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

bs

cm

g18
"

8"
4"

ea

eb

c-d-ek
ea

d-ek

eb

c-d-ekc-d-ek

ea

ea

c-d-ek d-ekd-ek

c-d-ek

bs-cm

d 5 Washer, 2 1/4" square

ea

mwilliams
Text Box

mwilliams
Typewritten Text

mwilliams
Typewritten Text

mwilliams
Typewritten Text

mwilliams
Typewritten Text



GRAND VALLEY POWER

3'-8" 4"3-8"4"
2'

-0
"

Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 5 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek - Locknuts

bs 1 Bolt, single upset, (C1 only)

ec 1 Bracket, offset, insulated (C1-1A only)

j 3 Screw, lag, 1/2" x 4"  (C1-1A only)

Dec. 15, 2022

12.5 / 7.2 KV PRIMARY, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

AT 0° TO 5° ANGLE

C1-1

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

cm 1 Spool insulator, (C1 only)

(ADDITIONAL MATERIAL FOR C1-1A)

1'
0"

4"

1'
-6

"

n 2 Bolt, double arming, 5/8 x required length

C1-1A

d 2 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

Pole Top Pin
Assembly

Specify C1-1A for
Offset Neutral Assembly

j

ec
c-d-ek

d

ek
c-d-ek

c

b

cm

bs

Position of Guy
when required
(9" below bottom
bolt on arm)

9"
c-d-ek

n-d-ek

a
b

c-ek

d-ek

g

bs-cm

a
f

n-d-ek

c-d-ek

a

f
a

c-d-ek

a

c-ek

b

a

b

Revision Date:

d 1 Washer, 2 1/4" square, 13/16"hole

c-d-ek

d-ek

d-ekd-ek

n-d-ek

mwilliams
Text Box
C1-1 , C1-1A



GRAND VALLEY POWER

Revision Date

Nov 24, 2015

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

3
'
-
6
"

4
'
-
0
"

4
'
-
0
"

15"

Type V

Note: Lower phase may be mounted on other side of pole.

c
5

Bolt, machine, 5/8" x required length

d
7

Washer, square, 2 1/4"

j
2

Screw, lag, 1/2" x 4"

bs
1

Bolt, single upset, insulated

ea
3

Insulator, post type 15 kv

eb
1

Bracket, pole top

ek
-

Locknuts, as required

eq
2

Insulator bracket, single

7.2 / 12.5 KV PRIMARY, 3-PHASE
VERTICAL CONSTRUCTION - SINGLE PRIMARY SUPPORT

C1S

at 0° to 2° Angle

d

bs

eq

c-d-ek

ea

c-d-ek

ea

eb

c-d-ek

j

j
eq

mwilliams
Text Box
C1S



GRAND VALLEY POWER

Revision Date

Dec. 19, 2022

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

PLAN
3'-8" 3'-8"

2'
-0

"

c 5 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square,  13/16" hole
g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"
n 2 Bolt, double arming, 5/8" x required length
bs 1 Bolt, single upset

ea 6 Insulator, post type
eb 2 Bracket, pole top
ek - Locknuts, as required

ec 1 Bracket, offset neutral, (C1-1AP only)
j 1 Screw, lag. 1/2" x 4" (C1-1AP only)

cm 1 Spool insulator

12.5 / 7.2, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

C1-1AP
C1-1P

DESIGN LIMITS
Maximum transverse load:

 750 lbs per conductor.

Maximum line angle within load limits:

12
" 4"

9"

18
"

Specify C1-1AR for
Offset Neutral Assembly

j

ec

c-d-ekPosition of Guy
when required
(9" below bottom
bolt on arm)

d-ek cm

g

4"4"
ea

c-ek

eb

ea
n-d-ek

c-ek

g

n-d-ek
ea ean-d-ek

 5° Angle.

c-d-ek

d 2 Washer, 3" square,  curved
d 1 Washer, 2 1/4" square,  13/16" hole

c 1 Bolt, machine, 5/8" x required length

(ADDITIONAL MATERIAL FOR C1-1AP)

n-d-ek

n-d-ek

d-ek
d-ek

cmc-d-ek

c-d-ek

bs

mwilliams
Text Box
C1-1P , C1-1AP



GRAND VALLEY POWER

4'-8" 4"4'-8"4"

2'
-0

"

Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 5 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

bs 1 Bolt, single upset, (C1 only)

ec 1 Bracket, offset, insulated (C1-1AR only)

j 1 Screw, lag, 1/2" x 4"  (C1-1AR only)

Dec. 19, 2022

RAPTOR PROTECTION
7.2/12.5 KV, 3-PHASE CROSSARM CONSTRUCTION
DOUBLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

C1-1R

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

cm 1 Spool insulator, (C1 only)

(C1-1AR)

1'
0"

4"

2'
-6

"

n 2 Bolt, double arming, 5/8 x required length

C1-1AR

1'
-6

"

d 2 Washer, 3" square, curved

c 5 Bolt, machine, 5/8" x required length

Specify C1-1AR for
Offset Neutral AssemblyPole Top Pin Assembly

ek

c-d-ek

b

c
ec

j
c-d-ek

cmd

bs

Position of Guy
when required

(9" below bottom
bolt on arm)

c-d-ek

a

f

d-ek

c-ek

c-d-ek

c-ek

d-ek

n-d-ek

g

c-d-ek

c-d-ek

bs-cm

d-ek

n-d-ek

f
a

c-d-ek

b

ab
a

Revision Date:

9"

n-d-ek

c-d-ek

c-ek

f

a

mwilliams
Text Box
C1-1R , C1-1AR



GRAND VALLEY POWER

Revision Date

Dec. 19, 2022

4'-8" 4'-8"

2'
-6

'

2'
-0

"

9"

18
"

PLAN

c 5 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

n 2 Bolt, double arming, 5/8" x required length

bs 1 Bolt, single upset

ea 6 Insulator, post type

eb 2 Bracket, pole top

ek - Locknuts, as required

ec 1 Bracket offset neutral  (C1-1APR only)

j 2 Screw, lag, 1/2" x 4" (C1-1APR only)

cm 1 Spool insulator

DESIGN LIMITS
Maximum transverse load:

 750 lbs per conductor.

Maximum line angle within load limits:

RAPTOR PROTECTION
12.5 / 7.2 KV, 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

C1-1PR
C1-1APR

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

12
" 4"

Specify C1-1APR for
Offset Neutral Assembly

ec

j

c-d-ek

Position of Guy
when required

(9" below bottom
bolt on arm)

4"

ea

4"

bs-cmd-ek

n-d-ek

c-d-ek ea

c-ek

eb
ea

c-ek

g

ea n-d-ekn-d-ek ea

ea

 5° Angle.

(ADDITIONAL MATERIAL FOR C1-1APR)

c-d-ek

d 2 Washer, 3" square, curved
c Bolt, machine, 5/8" x required length1

d 1 Washer, 2 1/4" square, 13/16" hole

d-ek
c-d-ek

d-ek

n-d-ek

bs-cm
c-ek

mwilliams
Text Box
C1-1PR , C1-1APR




GRAND VALLEY POWER

PLAN

Note:

This construction required for

all conductors having a breaking

strength of more than 4500

pounds.

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

a
3

Insulator, pin type

b
1

Pin, pole top, 20"

c
7

Bolt, machine, 5/8" x required length

i
2

Bolt, carriage, 1/2" x required length

d
10

Washer, 2 1/4" square, 13/16" hole

f
2

Pin, crossarm, clamp type

g

1

Crossarm, 3 3/4" x 4 3/4" x 8'-0"

bs
1

Bolt, single upset

cu 1

Brace, wood, 60" span

ek -

Locknuts, as required

cm 1

Spool insulator

j
1

Screw, lag, 1/2" x 4" (C1-2A only)

ec
1

Bracket, offset, insulated, (C1-2A only)

DESIGN LIMITS
Maximum transverse load :

500 lbs. per conductor.

Maximum line angle within load limits:
Nov 25, 2015

7.2 / 12.5 KV PRIMARY, 3-PHASE

CROSSARM CONSTRUCTION - (LARGE CONDUCTORS)

C1-2

C1-2A

d
2

Washer, 3" Square curved, 13/16" hole (ADDITIONAL MATERIAL FOR C1-2A)

1
'
-
6
"

2
'
-
0
"

3'-4"8"
3'-4"

8"

6"
6"

2° Angle.

Specify C1-2A for

Offset Neutral Assembly

ec

j

c-d-ek

9
"

Position of Guy

when required

d-ek

bs

cm

cu

c-d-ek

8
"

1
2
"

4
"

a

f

g

i

8"

6"

b

a

Neutral

c-d-ek

i

a

c-d-ek
c-d-ek

i

Revision Date:

c
1

Bolt, machine, 5/8" x required length

d
1

Washer, 2 1/4" square, 13/16" hole

Obsolete. For Retirement Only.



GRAND VALLEY POWER

Note:

This construction required for

all conductors having a breaking

strength of more than 4500

pounds.

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

3
Insulator, pin type

a

1
Pin, pole top, 20"

b

7
Bolt, machine, 5/8" x required length

c

2
Bolt, carriage, 1/2" x required length

i

10
Washer, 2 1/4" square, 13/16" hole

d

2
Washer, 3" square curved, 13/16" hole

f

1
Crossarm, 3 3/4" x 4 3/4" x 10'-0"

d

2
Pin, crossarm, clamp type

bs 1
Bolt, single upset

cu 1
Brace, wood, 60" span

ek -
Locknuts, as required

cm 1
Spool insulator

j 1
Screw, lag, 1/2" x 4" (C1-2AR only)

ec 1
Bracket, offset, insulated (C1-2AR only)

RAPTOR PROTECTION

7.2/12.5 KV, 3-PHASE CROSSARM CONSTRUCTION

(LARGE CONDUCTORS)

Nov 25, 2015

C1-2R

C1-2AR

DESIGN LIMITS
Maximum transverse load:

500 lbs. per conductor
Maximum line angle within load limits:

g

(ADDITIONAL MATERIAL FOR C1-2AR)

4'-4" 4'-4"
8"

8"

6"

6"

2
'
-
6
"

2
'
-
0
"

2° Angle.
Revision Date

Specify C1-2AR for

Offset Neutral Assembly

ec

j

c-d-ek

9
"

Position of Guy

when required

cu

c-d-ek

cm

bs

8
"

g

1
2
"

4
"

c-d-eki

a

f

a

b

i

g

c-d-ek

Neutral

Washer, 2 1/4" square, 13/16" hole
d

1
Bolt, machine, 5/8" x required length

c

1

Obsolete. For Retirement Only.



GRAND VALLEY POWER

PLAN

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

g

2
Crossarm, 3 3/4" x 4 3/4" x 8'-0"

n

3

Bolt, double arming, 5/8" x required length

cu

2 Brace, wood, 60" span

da
1 Bracket, insulated

ek

Locknuts, as required

a

6

Insulator, pin type

c

4

Bolt, machine, 5/8" x required length

i 4

Bolt, carriage, 1/2" x required length

d
13

Washer, 2 1/4" square x 13/16 hole

f
4

Pin, cross arm, steel, clamp type

C1-3

12.5 / 7.2 KV, 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

(LARGE CONDUCTORS)

Revision Date

Dec 28, 2015

1
'
-
6
"

2
'
-
0
"

8
"

8" 3'-4" 3'-4" 8"

Note:

This construction required for all

conductors having a breaking 

strength of more than 4,500 

pounds.

b 2

Pin, pole top, 20"

6" 6"

Pole Top Pin Assembly

c-d-ek

b

cek

c-d-ek

9
"

Position of Guy

when required

6"

da

n-ek

cu

n-d-ek

a

f

i

4
"

6
"

a

b

c-d-ek

n-d-ek

n-d-ek

i

i
g

Neutral

n-d-ek

n-d-ek

Obsolete. For Retirement Only.



GRAND VALLEY POWER

Revision Date

Feb. 10, 2016

PLAN

c
4

Bolt, machine, 5/8" x required length

g
2

Crossarm, 3 3/4" x 4 3/4" x 10'-0"   (C1-3PX)

n
4

Bolt, double arming, 5/8" x required length

cu
2

Brace, wood, 60" span

bs
1

Bolt, single upset

ea
6

Insulator, post type

eb
2

Bracket, pole top

ek
-

Locknuts, as required

da
1

Bracket, insulated

DESIGN LIMITS
Maximum transverse load:

1500 lbs per conductor.

Maximum line angle within load limits:

12.5 / 7.2 KV, 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

C1-3P
C1-3PX

d
4

Washer, round, 1 3/8" diameter

c
4

Bolt, machine, 1/2" x required length

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

 5° Angle.

2'
-0

"
1'

-6
'

9"
4"

8"

3'-8" 3'-8"4" 4"

6"

6"

Position of Guy
when required

c-d-ek

n-d-ek

6"

g

n-d-ek

6"

n-d-ek

c-d
c-d-ek

eb

cu
n-ek

dac-d-ek

ea

g
c-d-ek

n-d-ek
ea

ea

 

 

NOTE:
Install neutral bracket (da)
on angle poles, 
 

Install neutral upset bolt (bs)
on tangent poles.
 

C1-3P    =  8' Crossarm
C1-3PX = 10' Crossarm

NOTE:
This construction required for all
conductor having a breaking strength
of more than 4,500 pounds.

d
10

Washer, 3" square, 

d
3

Washer, 3" square, curved

g
2

Crossarm, 3 3/4" x 4 3/4" x 8'-0"   (C1-2P)

( LARGE CONDUCTOR )

c-d-ek

n-d-ek

mwilliams
Text Box
C1-3P , C1-3PX



GRAND VALLEY POWER

PLAN

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

g

2
Crossarm, 3 3/4" x 4 3/4" x 10'-0"

n

3

Bolt, double arming, 5/8" x required length

cu

2 Brace, wood, 60" span

da
1 Bracket, insulated

ek

Locknuts, as required

a

6

Insulator, pin type

c

4

Bolt, machine, 5/8" x required length

i 4

Bolt, carriage, 1/2" x required length

d
13

Washer, 2 1/4" square x 13/16 hole

f
4

Pin, cross arm, steel, clamp type

C1-3R

RAPTOR PROTECTION

7.2 / 12.5 KV, 3-PHASE, CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT, (LARGE CONDUCTORS)

Revision Date

Dec 28, 2015

9
"

2
'
-
6
"

2
'
-
0
"

8" 4'-4" 4'-4" 8"

Note:

This construction required for all

conductors having a breaking 

strength of more than 4,500 

pounds.

b 2

Pin, pole top, 20"

8
"

Pole Top Pin Assembly

c-d-ek

Position of Guy

when required

6"

6
"

c-d-ek

n-d-ek

'p

4
"

a

f

i

n-d-ek

a

f

i

cu

da

n-ek

c-d-ek

c

ek

b

i

b

a

n-d-ek

i

Neutral

g

n-d-ek

6"

n-d-ek

6"

Obsolete. For Retirement Only.

mwilliams
Text Box
C1-3R



GRAND VALLEY POWER

PLAN

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

g

1
Crossarm, 3 3/4" x 4 3/4" x 8'-0"

cu

1 Brace, wood, 60" span

da
1 Bracket, insulated

ek

Locknuts, as required

a

4

Insulator, pin type

c

8

Bolt, machine, 5/8" x required length

i 2

Bolt, carriage, 1/2" x required length

d
10

Washer, 2 1/4" square x 13/16 hole

f
2

Pin, cross arm, steel, clamp type

C1-4

12.5 / 7.2 KV, 3-PHASE

CROSSARM CONSTRUCTION - LARGE CONDUCTORS

Revision Date

Dec 28, 2015

9
"

1
'
-
6
"

2
'
-
0
"

8
"

8" 3'-4" 3'-4" 8"

Note:

This construction required for all

conductors having a breaking 

strength of more than 4500 

pounds.

b 2

Pin, pole top, 20"

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor

Maximum line angle within load limits:
5° Angle.

Pole Top Pin Assembly

c-d-ek

Position of Guy

when required

6"

cu

da

c-ek

c-d-ek

c

b

ek

c-d-ek

4
"

i

a

f

6
"

c-d-ek

a

b

c-d-ek

6"

i

c-d-ek

Neutral

6"

c-d-ek

g

Obsolete. For Retirement Only.

mwilliams
Text Box
C1-4



GRAND VALLEY POWER

PLAN

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

g

1
Crossarm, 3 3/4" x 4 3/4" x 10'-0"

cu

2 Brace, wood, 60" span

da
1 Bracket, insulated

ek

Locknuts, as required

a

4

Insulator, pin type

c

8

Bolt, machine, 5/8" x required length

i 2

Bolt, carriage, 1/2" x required length

d
10

Washer, 2 1/4" square x 13/16 hole

f
2

Pin, cross arm, steel, clamp type

C1-4R

RAPTOR PROTECTION

7.2 / 12.5 KV, 3-PHASE, CROSSARM CONSTRUCTION

LARGE CONDUCTORS

Revision Date

Dec 28, 2015

9
"

2
'
-
6
"

2
'
-
0
"

8" 4' - 4" 4' - 4" 8"

Note:

This construction required for all

conductors having a breaking 

strength of more than 4,500 

pounds.

b 2

Pin, pole top, 20"

8
"

Pole Top Pin Assembly

c-d-ek

da

ek

c-d-ek

c

b

cu

Position of Guy

when required
n-ek

6"

6
"

c-d-ek

i

4
"

f

a

i

n-d-ek

6"

c-d-ek

i

c-d-ek

Neutral

b

a

g

6"

c-d-ek

c-d-ek

f

a

Obsolete. For Retirement Only.

mwilliams
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C1-4R



GRAND VALLEY POWER

Revision Date

Dec 19, 2022

PLAN

c 6 Bolt, machine, 5/8" x required length

ea 4 Insulator, post type

eb 2 Bracket, pole top

ek - Locknuts, as required

da 1 Bracket, insulated

DESIGN LIMITS
Maximum transverse load:

1000 lbs per conductor.

Maximum line angle within load limits:

12.5 / 7.2 KV, 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE POLE-TOP SUPPORT

C1-4PL

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

 5° Angle.

2'
-0

"

1'
-6

'
9"

4"
8"

3'-8" 3'-8"4" 4"

6"

6"

Position of Guy
when required
(9" below bottom
bolt on arm)

g

c-ek

c-d-ek
eb

da
c-d-ek

ea

g

ea

ea

 

 

 

 

d 5 Washer, 2 1/4" square, 

d 2 Washer, 3" square, curved

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"  

( LARGE CONDUCTOR )

Neutral

ea ea

d-ek c-d-ek d-ek

dac-d-ek

ea



GRAND VALLEY POWER

PLAN

ITEM NO.

M A T E R I A L
ITEM NO.

M A T E R I A L

g

1
Crossarm, 3 3/4" x 4 3/4" x 10'-0"

cu

2 Brace, wood, 60" span

ek

Locknuts, as required

a

4

Insulator, pin type

b 1

Pin. pole top, 20"

i 2

Bolt, carriage, 1/2" x required length

d
9

Washer, 2 1/4" square x 13/16 hole

f
3

Pin, cross arm, steel, clamp type

C1-5

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - LARGE CONDUCTORS

Revision Date

Nov 30, 2015

4
'
-
9
"

8"

4'-4" 2'-9"

8"

1'-7'

4
"

1
'
-
0
"

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor

Maximum line angle within load limits:
5° Angle.

d
2

Washer, 3" square, curved

c
7 Bolt, machine, 5/8" x required length

NOTE:

1. Use with Armor Rod

2. Use insulated wire for the ground

from the neutral at the pole top

to at least 36" below the crossarm

cu

g

c-d-ek

c-d-ek

a

f

i

a

f

c-d-ek

i

6"

a

f

c-d-ek

c-d-ek

b

a

6"

i

c-d-ek

c-d-ek

c-d-ek

Neutral

6"

c-d-ek

i

g

c-d-ek

Obsolete. For Retirement Only.



GRAND VALLEY POWER

Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 6 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek - Locknuts

Dec. 20, 2022

12.5 / 7.2 KV, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

da 1 Bracket, insulated (Neutral)

n 3 Bolt, double arming, 5/8 x required length

C2

3'-8"

PLAN
3'-8"4' 4"

1'
-6

"

2'
-0

"

6"

Pole Top Pin Assembly

NOTE:
When the transverse load is
more than 1000 pounds,
substitute C2-1 or C2-2
as required.

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

Rod, armor, selected size4bv

d 2 Washer, 3" square, curved

cm 1 Spool insulator

Revision Date

9"

Position of Guy
when required

(9" below bottom
bolt on arm)

ek c

b

c-d-ek
cm-da

n-d-ek
d-ek

f
a

c-d-ek
b

a

c-d-ek

c-d-ek
cm-da

n-d-ek
f

a8"

4"6"

b
a

c-d-ek

c-d-ek

a

f

n-d-ek

n-d-ek

Neutral

n-d-ek

c-d-ek

d-ek

d-ek

cm-da

c-d-ek

g

c-d-ek

c-d-ek

mwilliams
Typewritten Text

mwilliams
Typewritten Text



GRAND VALLEY POWER

Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 6 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, Crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

cm 1 Spool Insulator

Dec. 20, 2022

RAPTOR PROTECTION
7.2 / 1.5 KV, 3-PHASE CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

da 1 Bracket, insulated (Neutral)

n 3 Bolt, double arming, 5/8 x required length

C2R

4'-8"
PLAN

4'-8"4' 4"

2'
-6

"

6"

Pole Top Pin Assembly

NOTE:
When the transverse load is
more than 1000 pounds,
substitute C2-1 or C2-2
as required.

DESIGN LIMITS
Maximum Transverse Load:

1000 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

Rod, armor, selected size4bv

d 2 Washer, 3" square, curved

Revision Date

c-d-ek
cm-da c-d-ek

c

b

ek

cm-daPosition of Guy
(9" below bottom

bolt on arm)

2'
-0

"

9"

n-d-ek
c-d-ek

a

f

d-ek

c-d-ek

6"

b
a

8"

4"

d-ek

g

n-d-ek

d-ek

a
f

c-d-ekb

a

n-d-ek

g Neutral

c-d-ek

n-d-ek

a

g
c-d-ek

n-d-ek

a

cm-da
c-d-ek

d-ek

c-d-ek

mwilliams
Typewritten Text



GRAND VALLEY POWER

PLAN

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
n 3 Bolt, double arming, 5/8" x required length

da 1 Bracket, insulated

ek Locknuts, as required

a 6 Insulator, pin type

c 4 Bolt, machine, 5/8" x required length

d 23 Washer, 2 1/4" square x 13/16 hole

f 6 Pin, cross arm, steel, clamp type

C2-1

7.2 / 12.5 KV, 3- PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

Revision Date

Dec. 20, 2022

9"

9"

3'
-9

"

1'-7"3'-1" 4'-8" 4"4"

NOTES:
Center phase wire or neutral wire may be located on the opposite side of
the pole where necessary to avoid crossing of wires in midspan.
When the transverse load is more than 1000 pounds per conductor install a
2 1/4" x 2 1/4" x 3/16" washer on the top of the crossarm for each pin.
If the load is more than 1500 pounds, use the construction shown on C2-2.

DESIGN LIMITS
Maximum transverse load:

1500 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

bv 4 Rod, armor, selected size

d 2 Washer, 3" square, curved

c-d-ek da

Position of Guy
(9" below bottom

bolt on arm)

6"
d-ek

d-ek

c-d-ek
a

f

d-ekn-d-ek

n-d-ek

c-d-ek

Guy

Neutral

n-d-ek

c-d-ek

n-d-ek g

da

n-d-ek



GRAND VALLEY POWER

PLAN

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
g 2 Crossarm, 3 3/4" x 4 3/4" x 10'-0"
n 5 Bolt, double arming, 5/8" x required length

cu 2 Brace, wood, 60" span

da 1 Bracket, insulated

ek Locknuts, as required

a 6 Insulator, pin type

c 3 Bolt, machine, 5/8" x required length

i 4 Bolt, carriage, 1/2" x required length

d 21 Washer, 2 1/4" square x 13/16 hole

f 6 Pin, cross arm, steel, clamp type

C2-2

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

(LARGE CONDUCTORS)

Revision Date

Nov 30, 2015

1'
-6

"

3'
-9

"

1'-7"3'-1" 4'-4"

DESIGN LIMITS
Maximum transverse load:

2000 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

8"4"

6"

NOTES:
Side grooves of the insulator always to be larger than the overall diameter
of the conductor including the armor rods when required.

Center phase wire or neutral wire may be located on the opposite side of the
pole where necessary to avoid crossing of wires in midspan. 

This construction required for all conductors to have a breaking strength of
more than 4500 pounds. 

If transverse load exceeds 2000 pounds per conductor, use vertical construction.

1'-5" 1'-5' 2'-11" 6"3'-1"6"

bv 4 Rod, armor, select size

d 2 Washer, 3" square, curved

6"

dac-d-ek

Position of Guy

9"
n-d-ek

c-d-ek

c-ek

cu

n-d-ek
ek

g

c-d

a

f

a

f

c-d

n-d-ek

n-d-ek

Guy n-d-ek

Neutral
gc-d

Obsolete. For Retirement Only.



GRAND VALLEY POWER

PLAN

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
n 4 Bolt, double arming, 5/8" x required length

da 1 Bracket, insulated

ek Locknuts, as required

c 4 Bolt, machine, 5/8" x required length

d 27 Washer, 2 1/4" square,13/16" hole

C2-2PL

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

(LARGE CONDUCTORS)

Revision Date

Dec. 20, 2022

9"

3'
-9

"

1'-7"3'-1" 4'-8"

DESIGN LIMITS
Maximum transverse load:

2000 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

4"4"

6"

NOTES:
Center phase wire or neutral wire may be located on the opposite side of the
pole where necessary to avoid crossing of wires in midspan. 

1'-5" 1'-5' 2'-11" 6"3'-1"6"

ea 6 Insulator, post type

6"

dac-d-ek

Position of Guy
(9" below bottom
bolt of arm)

9"

c-d-ek

c-d-ek

n-d-ek

g

n-d-ek

c-d-ek

n-d-ek

Neutral

ea ea
ea

d 2 Washer, 3", square curved

6"

Guy

n-d-ek

d-ek
c-d-ek

n-d-ek

d-ek



GRAND VALLEY POWER

Revision Date

Dec 1, 2015

PLAN

X X

SECTION X-X

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
bv 4 Rod, Armor, select size

d 6 Washer, square, 3", curved

k 3 Insulator, suspension, epoxilator

o 4 Bolt, eye, 5/8" x required length

cd 3 Angle assembly, primary

ce 1 Angle assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 3-PHASE
VERTICAL CONSTRUCTION - 20° TO 60° ANGLE

C3

bo 4 Shackle, anchor

Note:
Item cd and ce are shown on assembly drawings M41-1 and M41-10.

6"

1'
-6

'

4'
-0

"
4'

-0
"

2'
-6

'

Neutral

DESIGN LIMITS
Maximum transverse load:

4000 lbs. per conductor

Maximum line angle within load limits:
20° to 60° Angle.

c 1 Bolt, machine, 5/8" x required length

4'
-0

"

d-ek o

ce

Position of Guy

o-d-ek
bo

k
cd

boo-d-ek

k

cd

Position of Guy

bo cd

k
c-d-eko-d-ek

Guy

o-d-ek

c-d-ek

bo

k

bv

cd

Neutral

ce

bv

o-d-ek

Guy
bo

mwilliams
Text Box
C3



GRAND VALLEY POWER

Revision Date

Dec 1, 2015

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral
X X

Section X-X

4'
-0

"
4'

-0
"

9"

PLAN

POLE BAND DETAIL

eu 4 Link, extension, insulated

j 4 Screw, Lag, 1/2" x 4"

k 3 Insulator, suspension, epoxilator

p - Connectors, as required

v 4 Pole band, required diameter

aq - Jumpers, as required

du 8 Link, connecting

cd 3 Angle assembly, primary

ce 1 Angle assembly, neutral

NOTE:
Items ca and cc are shown
on assembly drawings M42-3,
M42-13 and M42-21.

7.2 / 12.5 KV - 3 PHASE
VERTICAL CONSTRUCTION - POLE BAND

(LARGE CONDUCTOR)

C3L

bv 4 Rod, armor, select size

DESIGN LIMITS
Maximum transverse load:

4000 lbs. per conductor

Maximum line angle within load limits:
20° to 60° Angle.

4'
-0

"

ce

eu

Position of Guy

Position of Guy
Guy

v
eu

du k cd

Guy

Position of Guy

v
eu

du k cd

Position of Guy

v eu

du k cd
4" x 34"
Stud Bolts

Connecting
Link

9
16" Hole
for Lag Screw

cd

k

eu

eu

ce

Guy



GRAND VALLEY POWER

Revision Date

Dec 1, 2015

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

d 10 Washer, square, 3", curved

k 3 Insulator, suspension, epoxilator

m 4 Clamp, suspension

bo 4 Shackle, anchor

cr 4 Bracket, angle, 5/8"

ef 8 Blot, clevis, 5/8" x required length

ek - Locknuts, as required

7.2 / 12.5 KV - 3 PHASE
VERTICAL CONSTRUCTION - LARGE CONDUCTOR

C3-1

9"

12
"

2'
-0

'
4'

-0
"

12
"

4'
-0

"
2'

-0
' 12

"
12

"

PLAN

DESIGN LIMITS
Maximum transverse load:

4000 lbs. per conductor

Maximum line angle within load limits:
10° to 20° Angle.

bv 4 Rod, armor, select size
c 1 Bolt, machine, 5/8" x required length

4'
-0

"

d-ef-ek ef

Neutral

Position
of guy cr

bo

m

d-ek

Position
of Guy

c-d-ek

m

bo

k

ef

m

bo

kcr

c-d-ek

d-ef-ek

Guy

mwilliams
Text Box
C3-1



GRAND VALLEY POWER

Revision Date

Dec 1, 2015

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

j 32 Screw, lag, 1/2" x 4"

k 3 Insulator, suspension, epoxilator

m 4 Clamp, suspension

bo 1 Shackle, anchor

cr 4 Bracket, angle, 5/8"

du 8 Link, Connecting, Twisted 90 degree

7.2 / 12.5 KV - 3 PHASE
VERTICAL CONSTRUCTION - LARGE CONDUCTOR

C3-1L

12
"

12
"

2'
-0

'
4'

-0
"

12
"

4'
-0

"
2'

-0
' 12

"
12

"

DESIGN LIMITS
Maximum transverse load:

4000 lbs. per conductor

Maximum line angle within load limits:
10° to 20° Angle.

4'
-0

"

Neutral

Position
of guy cr

bo

m

Position
of Guy

m

k

m

bo

PLAN

POLE BAND DETAIL

4" x 34"
Stud Bolts

k

1
4" x 4"

Pole Band

3
8" x 9 12" Twisted
90 degree Link

9
16" Hole for
Lag Screw

j

du cr

v 8 Pole Band, required diameter

3
8" x 9 12" Twisted
90 degree Link

du
cr

k

m

cr

v

v
cr

v



GRAND VALLEY POWER

Revision Date

Dec 1, 2015

PLAN

Y Y

SECTION Y-Y

ITEM NO. M A T E R I A L SITEM NO. M A T E R I A L S

eu 4 Insulator, fiberglass, strain

d 8 Washer, square, 3", curved

k 6 Insulator, suspension, epoxilator

o 8 Bolt, eye, 5/8" x required length

ca 6 Deadend assembly, primary

cc 2 Deadend assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 3-PHASE
VERTICAL CONSTRUCTION - 60° TO 90° ANGLE

p - Connectors, as required

Item ca and cc are shown on assembly drawings M42-3, M42-11,  M42-13, and M42-21.

SECTION X-X

X X

Neutral

C4-1

6"
6"

9"

3'-0"
Minimum

9"

3'-0'
Minimum

4'
-0

"

9"

6"

4'
-0

'

6"
6"

av - Jumpers, as required

DESIGN LIMITS
Maximum line angle within load limits:

60° to 90° Angle.

9"

Modified to meet 2005 RUS Standards

1'
-6

" 3"

1'
-6

"
4'

-0
"

12
"

cc

o-d-ek

av

cc

Position of Guy
aq

eu k

ca

Guy

av

eu k

o-d-ek ca

p

av

k

eu
o-d-ek

ca

Position of Guy

o-d-ek ca

k av
Guy

ca

av

p

o-d-ek

mwilliams
Text Box
C4-1



GRAND VALLEY POWER

Revision Date

Dec 1, 2015

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral
X X

Section X-X

4'
-0

"
4'

-0
"

9"

PLAN

POLE BAND DETAIL

eu 8 Link, extension, insulated

j 32 Screw, Lag, 1/2" x 4"

k 6 Insulator, suspension, epoxilator

p - Connectors, as required

v 8 Pole band, required diameter

av - Jumpers, as required

du 8 Link, connecting

ca 6 Deadend assembly, primary

cc 2 Deadend assembly, neutral

NOTE:
Items ca and cc are shown
on assembly drawings M42-3,
M42-13 and M42-21.

7.2 / 12.5 KV, 3-PHASE
VERTICAL CONSTRUCTION - POLE BAND

(LARGE CONDUCTOR)

C4-1L

aveu

Guy

cc

Position of Guy

4'
-0

"

Position of Guy

eu
v

v
eu

Guy

cadu k

eu

p

av
k

ca

ca

Guy
eu

9
16" Hole

for Lag Screw

Position of Guy

v
eu

du k ca

Position of Guy

v
eu

du k ca

Connecting
Link

4" x 34"
Stud Bolts

cc

mwilliams
Text Box
C4-1L




GRAND VALLEY POWER

Revision Date

Dec 1, 2015

PLAN

Y Y

SECTION Y-Y

ITEM NO. M A T E R I A L SITEM NO. M A T E R I A L S

eu 2 Insulator, fiberglass, strain

d 5 Washer, square, 3", curved

k 3 Insulator, suspension, epoxilator

o 4 Bolt, eye, 5/8" x required length

ca 3 Deadend assembly, primary

cc 1 Deadend assembly, neutral

ek - Locknut, as required

12.5 / 7.2 KV PRIMARY, 3-PHASE
VERTICAL CONSTRUCTION - DEADEND (SINGLE)

Item ca and cc are shown on assembly drawings M42-3, M42-11,  M42-13, and M42-21

SECTION X-X

X X

Neutral

C5-1

1'
-6

"

3'-0"
Minimum

3'-0'
Minimum

4'
-0

"
4'

-0
'

1'
-6

"

6"

Neutral

c 1 Bolt, machine, 5/8" x required length

4'
-0

"

ca

Position of Guy

o-d-ek
cc

o-d-ek
Guy

ca
eu

k

eu ca

k

o-d-ek k

eu

ca

o-d-ek

Position of Guy

c-d-ek
k

ca

cak

Guy

o-d-ek

c-d-ek

mwilliams
Text Box
C5-1
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GRAND VALLEY POWER

d
10 Washer, 2 1/4" square, 13/16" hole

g
2 Crossarm, 3 3/4" x 4 3/4" x 8'-0"

cu 2 Brace, wood, 28" pair

i
4 Bolt, carriage, 3/8" x 4 1/2"

j
2 Screw, lag, 1/2" x 4"

k
3 Insulator, suspension, epoxilator

n
3 Bolt, double arming, 5/8" x required length

Feb 21, 2018

12.5 / 7.2 KV, 3-PHASE
CROSSARM CONSTRUCTION - DEADEND (SINGLE)

C7, C7-1

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

aa
3 Nut, eye, 5/8"

3'-6" 3'-6" 6"6"

PLAN

Notes:

1 See drawing E5-1 for

  crossarm loading limitations.

2 Designate as C7-1 for 

  assembly with three crossarms.

3 Items ca and cc are shown on

  assembly drawings M42-3, 

  M42-11, M42-13 and M42-21.

ca
3 Deadend assembly, primary

cc 1 Deadend assembly, neutral

ek
- Locknuts, as required

Neutral

o
Bolt, eye, 5/8" x required length1

d
Washer, square, 3" curved2

Revision Date

k

ca ca

aa-ek i

k

n-d

d-ek d-ek

Guy

i
d-ek

4
'
-
0
"

9
"

9
"

k

Position of Guy
when required

j

o-d-ek

cu

i

g

j

aa

k
ca

o-d-ek

cc

cu

Crossarm for C7-1

aa-ek aa-ek
g

k

ca

8' Crossarm

mwilliams
Text Box
C7 , C7-1



GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

eu 1 Insulator, fiberglass, strain

k 3 Insulator, suspension, epoxilator

n 3 Bolt, double arming, 5/8" x required length

Dec. 27, 2022

12.5 / 7.2 KV, 3-PHASE
CROSSARM CONSTRUCTION - DEADEND (SINGLE)

C7-2

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 3 Nut, eye, 5/8"

PLAN

ca 3 Deadend assembly, primary

cc 1 Deadend assembly, neutral

ek - Locknuts, as required

Neutral

o Bolt, eye, 5/8" x required length2

3'-6"3'-6"
6" 6"

1'
-6

"

2'
-1

0"

4"
9"

3'
-0

"
M

in
im

um

NOTE
Use this assembly when future
conversion to C8 is likely.

Items ca and cc are shown on 
assembly drawings M42-3, M42-11,
M42-13 and M42-21.

c 2 Bolt, machine, 5/8" x required length p - Connectors, as required

Jumpers and leads as required-avd 2 Washer, square, 3" curved

Revision Date

aa

k

ca

eu

k

ca

k

aa

n-d-ek

o-d-ek

n-d-ek

Guy

Position of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek

o-d-ek

av

euk

ca

ca k

o-d-ek

aa

o-d-ek

cc

n-d-ek

8' Crossarm

c-d-ek

c-d-ek

c-d-ek



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM NO

M A T E R I A L

c

1 Bolt, machine 5/8" x required length

k
3

Insulator, suspension, epoxilator 7.2 KV

d
6

Washer, Square, curved 3"

ca 3 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1
8' - Crossarm assembly, DE

Feb 20, 2018 C7A/8

7.2 / 12.5 KV, 3-PHASE
8' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

5"5"
9
"

X

SECTION X-X

X

aa

1
Nut, eye, 3/4"

o
1

Bolt eye, 5/8" x required length

Revision Date

ca

k
gj

aa

k

ca

c-d-ek
c-d

ca

k

4
'
-
0
"

k

3'-7" 3'-7"

c-d-ek

k

c-d-ek

k

gj
d-ek

o

cc Neutral

o-d-ek

c

2 Bolt, machine 3/4" x required length

For 336 ACSR & 477 ACSR
C7A/8 is preferred

d

8' Arm

mwilliams
Typewritten Text



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM NO

M A T E R I A L

c

1 Bolt, machine 5/8" x required length

k
3

Insulator, suspension, epoxilator

d
6

Washer, Square, curved 3"

ca 3 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1
10' - Crossarm assembly, DE

Feb 20, 2018

7.2 / 12.5 KV, 3-PHASE
10' - CROSSARM CONSTRUCTION -  DEAD END (SINGLE)

5"

5"

9
"

X

SECTION X-X

X

aa

1
Nut, eye, 3/4"

C7A/10

o
1

Bolt eye, 5/8" x required length

Revision Date

ca

k
gj

aa

k

ca

c-d-ek
c-d

ca

k

4
'
-
0
"

k

4'-7" 4'-7"

c-d-ek

k

c-d-ek

k

gj

d-ek

o

cc Neutral

o-d-ek

c

2 Bolt, machine 3/4" x required length

For 336 ACSR & 477 ASCR
C7A/8 is Preferred

d

10' Arm



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM NO

M A T E R I A L
ITEM NO

M A T E R I A L

c 2 Bolt, machine 3/4" x required length

k
3

Insulator, suspension, epoxilator

d
4

Washer, Square, curved 3"

ca 3 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1
Crossarm assembly, DE 10'

Feb 16, 2018

C7A/10F

7.2 / 12.5 KV, 3-PHASE

10' CROSSARM CONSTRUCTION - DEAD END (SINGLE)

10' Crossarm

1'-7" 3'-0' 5"1'-7"3'-0"5"

c 1 Bolt, machine 5/8" x required length

Revision Date

ca

gj

k

ca

c-d
c-d-ek cc

ca

k

9
"

k k
c-d-ek gj

k

Neutral

c-d-ek

c-d-ek

mwilliams
Typewritten Text



GRAND VALLEY POWER

ITEM NO M A T E R I A L ITEM NO M A T E R I A L

v 4 Pole Band, required diameter

k 3 Insulator, suspension

j 12 Screw, lag, 1/2" x 4"

p _ Connector, as required
du 16 Link, connecting

ek - Locknuts, as required

av - Jumpers, as required

12.5 / 7.2 KV PRIMARY, 3 PHASE
3 POLE DEAD-END

C7-3PRevision Date

Jan 25, 2016

8'-0' 8'-0"

cc Neutral

4'
-0

"
4'

-0
"

Guy Position
when required

18
"

v-k-j-du-ca

18
" v-k-j-du-ca

Guy Position

v-k-j-du-ca Crossarm Position
when required

Guy Position



GRAND VALLEY POWER

d 10 Washer, 2 1/4" square, 13/16" hole

g 2 Crossarm 3 3/4" x 4 3/4" x 8'-0"

cu 2 Brace, wood, 60" span
i 4 Bolt, carriage, 1/2" x 4 1/2"
k 6 Insulator, suspension, epoxilator
n 3 Bolt, double arming, 5/8" x required length

Feb 21, 2018

7.2 / 12.5 KV, 3-PHASE
8' CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

C8

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 7 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

p Connectors, as required-

3'-6" 6"3'-6"6"
1'

-6
"

4'
-0

"

9"

SECTION  X-X

X X

Note:
item ca and cc are shown on assembly drawings
M42-3, M42-11, M42-13 and M42-21.

c 1 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length

eu 2 Link, extension, fiberglass

6"

8"

av - Jumpers, and lead as requiredd 2 Washer, square, 3" curved

Revision Date

ca

o

cc

aa av

ca

k

aa

ca

3'
-0

"
M

in
im

um

i

k

eu

aa aa

aa
d-ek

ca

k

aa
d-ek

n-d-ek g

d-ek
aa

n-d-ek

k

ca

p

av

av ca

eu

k

k

av

i-dcu
Position of Guy
when required

c

ca

o-d-ek

8' Crossarm

mwilliams
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GRAND VALLEY POWER

d 10 Washer, 2 1/4" square, 13/16" hole

g 2 Crossarm 3 3/4" x 4 3/4" x 10'-0"

cu 2 Brace, wood, 60" span
i 4 Bolt, carriage, 1/2" x 4 1/2"
k 6 Insulator, suspension, epoxilator
n 3 Bolt, double arming, 5/8" x required length

Feb 21, 2018

7.2 / 12.5 KV, 3-PHASE
10' CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

C8X

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 7 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

p Connectors, as required-

4'-6" 6"4'-6"6"
1'

-6
"

4'
-0

"

9"

SECTION  X-X

X X

Note:
item ca and cc are shown on assembly drawings
M42-3, M42-11, M42-13 and M42-21.

c 1 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length

eu 2 Link, extension, fiberglass

6"

8"

av - Jumpers, and lead as requiredd 2 Washer, square, 3" curved

Revision Date

ca

o

cc

aa av

ca

k

aa

ca

3'
-0

"
M

in
im

um

i

k

eu

aa aa

aa
d-ek

ca

k

aa
d-ek

n-d-ek g

d-ek
aa

n-d-ek

k

ca

p

av

av ca

eu

k

k

av

i-dcu
Position of Guy
when required

c

ca

o-d-ek

10' Crossarm



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L

c 2 Bolt, machine 3/4" x required length

k 6 Insulator, suspension, epoxilator

d 1 Washer, 2 1/2" Square, flat, at top mount ca 6 Deadend assembly, Primary

cc 2 Deadend assembly, Neutral

ek - Locknuts, as required
gj 1 8' Crossarm assembly, DE

Jan. 16, 2023 C8A/8

7.2 / 12.5 KV, 3-PHASE
8' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

5"5"

9"

X
SECTION X-X

X

aa 1 Nut, eye, 3/4"

o 1 Bolt, eye, 5/8" x required length

Revision Date

ca ca

k

k

gj

aa

c-d-ek

c-d
k

ca

ca

k

ca

k

o-d-ek

ca

k

Neutral

cc

aa

o-d-ek

4'
-0

"

3'-7" 3'-7"

k

gj k
c-d-ek

c-d-ek
k

8' Crossarm

c 1 Bolt, machine 5/8" x required length aa 1 Nut, eye, 5/8"

For 336 ACSR & 477 ACSR
C8A/8 is Preferred

d

2 12 " Square
flat washer

d 6 Washer, 3" Square, curved

UG Lags on bottom C8A/8

2 UG Lags

mwilliams
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GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L

c 2 Bolt, machine 3/4" x required length

k 6 Insulator, suspension, epoxilator

d 6 Washer, 3" Square, curved

ca 6 Deadend assembly, Primary

cc 2 Deadend assembly, Neutral

ek

-

Locknuts, as required
gj 1 10' Crossarm assembly, DE 

Jan. 16, 2023 C8A/10

7.2 / 12.5 KV, 3-PHASE
10' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

5"5"

9"

SECTION X-X
X

aa 1 Nut, eye, 3/4"

o 1 Bolt, eye, 5/8" x required length

Revision Date

ca ca

k

k

gj

aa

c-d-ek

c-d
k

ca

ca

k

ca

k

o-d-ek

ca

k

Neutral

cc

aa

o-d-ek

4'
-0

"
4'-7" 4'-7"

k

gj k c-d-ek

c-d-ek
k

10' Crossarm

c 1 Bolt, machine 5/8" x required length aa 1 Nut, eye, 5/8"

For 336 ACSR & 477 ACSR
C8A/8 is Preferred

d

c-d-aa

2 UG lags

2 12" Square
flat waher

d 1 Washer, 2 1/2' square, flat,at top mount

-
2 UG lags on bottom C8A10

mwilliams
Typewritten Text

mwilliams
Typewritten Text



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L

c 2 Bolt, machine 3/4" x required length

k 6 Insulator, suspension, epoxilator

d 4 Washer, Square, curved 3"

ca 6 Deadend assembly, Primary

cc 2 Deadend assembly, Neutral

ek - Locknuts, as required

gj 1 10' Crossarm assembly, DE

Jan. 17, 2023 C8A/10F

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

10' Crossarm

1'-7" 3'-0' 5"1'-7"3'-0"5"

eu 2 Link, extension, insulated

c 1 Bolt, machine 5/8" x required length

Revision Date

ca

k

gj

eu

k

ca

c-d-ek

ca

k

cc

cc

ca

k eu

k

ca

Neutral
ca

k

9"

gj

k

c-d-ek

kk

c-d-ek

c-d-ek

c-d-ek

2 UG Lags

2 12" Square
flat washer

d 1 Washer, 2 1/2" Square, flat, at top mount

2 UG Lags on bottom C8A/10F

mwilliams
Typewritten Text
C8A/10F

mwilliams
Typewritten Text



GRAND VALLEY POWER

Revision Date

Dec. 21, 2022

6"
1' 4.5"

1'-9" 1'-9"
1' 4.5" 1' 4.5"

6"

9"

9"

PLAN

a 4 Insulator, pin type

c 3 Bolt, machine, 5/8" x required length

d 24 Washer, 2 1/4" square, 13/16" hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

k 6 Insulator, suspension, epoxitator
n 4 Bolt, double arming, 5/8" x required length

p - Connectors, as required

aa 8 Nut, eye, 5/8"

av - Jumper and leads as required

eu 2 Link, extension, fiberglass

ca 6 Deadend assembly, primary

cc 2 Deadend assembly, neutral

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

ek - Locknuts, as required

7.2/12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

C8-1

Modified to meet
2005 RUS Standards

3'
-0

"
M

in
im

um

av

ca

k

p

aa

n-d-ek

p ca

aa

eu
avcc

p

aa

p
ca

k

aa

n-d-ek

ca

k

aa

av

p
ca

k

eu

c-d-ek
cc

p

 Neutral

av

p
ca

k

aa
g

2'-9' 2'-9'
1' 4.5"

av
k

d-ek

i
c-d-ek

av

k

Position of Guy
when required
(9" below bottom
bolt on arm)

av

g

av
d-ek

f
a

10' Crossarm

c-d-ek

aa

d 2 Washer, 2 1/4" square, curved

c-d-ek

mwilliams
Text Box
C8-1



GRAND VALLEY POWER

d 14 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm 3 3/4" x 4 3/4" x 8' 

d 2 Washer, square 3", curved

k 6 Insulator, suspension, epoxilator

n 2 Bolt, double arming, 5/8" x required length

Dec. 21, 2022

7.2 / 12.5  KV, 3-PHASE
8' CROSSARM CONSTRUCTION - DOUBLE DEAD END

(LARGE CONDUCTORS)

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 5 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

p Connectors, as required-

3'-6" 6"3'-6"6"

1'
-6

"
9"

X X

c 3 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length

eu 2 Link, extension, fiberglass

4" 6"
8"

3'
-0

"
M

in
im

um

av - Jumpers, and lead as required

SECTION X-X

ELEVATION

j 2 Screw, lag, 1/2" x 4"

u 1 1/2 Camp, guy, 6" heavy duty

bo 4 Shackle, anchor

C8-2

NOTE:
Items ca and cc are shown on assembly
drawings M42-3, M42-11, M42-13, and
M42-21.

Modified to Meet 
2005 RUS Standards

Revision Date

1
2 u

c-d-ek u

j

bo bo

1
2 u

c-d-ek

2'
-1

0"

c-d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek
av

j

ca

k
aa

n-d-ek

ca

av

k

eu

o-d

ca

k

aa

n-d-ek

aa

k

ca

eu

aa
g

k
av

p

ca

k

aa

av

8' Crossarm

c-d-ek
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GRAND VALLEY POWER

d 13 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm 3 3/4" x 4 3/4" x 10'

d 2 Washer, square, 3" curved

k 6 Insulator, suspension, epoxilator

n 2 Bolt, double arming, 5/8" x required length

Dec. 21, 2022

7.2 / 12.5  KV, 3-PHASE
10' CROSSARM CONSTRUCTION - DOUBLE DEAD END

C8-2X

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 5 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

p Connectors, as required-

3'-6" 6"3'-6"6"

1'
-6

"

9"

X X

c 5 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length

eu 2 Link, extension, fiberglass

4" 6"
8"

3'
-0

"
M

in
im

um

av - Jumpers, and lead as required

SECTION X-X

ELEVATION

j 2 Screw, lag, 1/2" x 4"

u 1 1/2 Camp, guy, 6" heavy duty

bo 4 Shackle, anchor

NOTE:
Items ca and cc are shown on assembly
drawings M42-3, M42-11, M42-13, and
M42-21.

Modified to Meet 
2005 RUS Standards

Revision Date

1
2 u

c-d-ek u

j

bo bo

1
2 u

c-d-ek

2'
-1

0"

c-d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek av

j

ca

k
aa

n-d-ek

ca

av

k

eu

o-d

ca

k

aa

n-d-ek

aa

k

ca

eu

aa
g

k
av

p

ca

k

aa

av

10' Crossarm

c-d-ek



GRAND VALLEY POWER

d 21 Washer, 2 1/4" square, 13/16" hole
g 3 Crossarm 3 3/4" x 4 3/4" x 8' 

cu 2 Brace, wood, 60" span

j 2 Screw. lag, 1/2" x 4"
k 6 Insulator, suspension, epoxilator
n 5 Bolt, double arming, 5/8" x required length

JAN 26, 2016

7.2 / 12.5  KV - 3 PHASE
CROSSARM CONSTRUCTION, DOUBLE DEADEND
LARGE CONDUCTORS WITH UNBALANCED LOADS

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 5 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as requiredp Connectors, as required-

3'-6" 6"3'-6"6"
1'

-6
"

9"

X X

c 1 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length eu 2 Link, extension, fiberglass

6"
8"

av - Jumpers, and lead as required

SECTION X-X

ELEVATION

c 4 Bolt, machine, 1/2" x required length

u 1 1/2 Camp, guy, 6" heavy duty

bo 4 Shackle, anchor

C8-3

NOTE:
Items ca and cc are shown on assembly
drawings M42-3, M42-11, M42-13, and
M42-21.

6"6"

DESIGN PARAMETERS:
PERMITTED UNBALANCED
CONDUCTOR TENSION:
  See Table A (Exhibit 2)

Maximum Line Angle = 5° Angle.
Revision Date

1
2 u j

u
c-d-ek

ca

k

aa

3'
-0

"
M

in
im

um

ca

o-d

eu

k

av

ca

k

aa
c-d

n-d-ek n-d-ek

aa

k

aa

eu

k
ca

ca

p

ca

k

aa
g

bo

c-d-ek

bo

1
2 u

2'
-1

0"

Position of Guy
when required

c-d

c cu
ek

av

c-d-ek
av

j

g



GRAND VALLEY POWER

ITEM NO M A T E R I A L ITEM NO M A T E R I A L

v 4 Pole Band, required diameter

k 6 Insulator, suspension

a 3 Insulator, pin

b 3 Pin, pole top

c 6 Bolt, machine 5/8" x required length

d 6 Washer, 2 1/4" square x 3/16", 13/16"

j 12 Screw, lag, 1/2" x 4"

p _ Connector, as required

du 24 Link, connecting
ek - Lock nuts, as required

av - Jumpers, as required

12.5 / 7.2 KV PRIMARY, 3 PHASE
3 POLE DEAD END  (DOUBLE)

C8-3PRevision Date

JAN 25, 2016

Neutralcc

8'-0" 8'-0"

Position
of Guy

a

b

c-d-ek

v-k-j-du-ca

v-k-j-du-ca

a

b

c-d-ek

8'
-0

'
8"

8"
6"

Position
of Guy

v-k-j-du-ca

a
b

c-d-ek



GRAND VALLEY POWER

a 8
Insulator, pin type

d 20 Washer, 2 1/4" square, 13/16" hole

f 8 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 21, 2022

7.2 / 12.5 KV, 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

C9, C9W

M A T E R I A LM A T E R I A L
NO.ITEM ITEM

n Bolt, double armed, 5/8" x required length

3'-1" 3'-1"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"

CN

1'-7"4" 1'-7"

NOTE:

White insulators may be used for

the neutral support as an alternate

to the brown insulators and the 

letter "CN".  Change material list

as necessary and specify as C9W.

c 3
Bolt, machine, 5/8" x required length

d 2 Washer, square, 3", curved

1
'
-
6
"

6
"

Revision Date

Position of Guy

when required

(9" below bottom

bolt on arm)

9
"

n-d-ek

g

d-ek

a

f

Neutral

c-d-ek

ee

c-d-ek

n-d-ek

a

g

Guy

n-d-ek

c-d-ek

Neutral

g

d-ek

d-ek

c-d-ek

d-ek

a

f

n-d-ek



GRAND VALLEY POWER

a 4 Insulator, pin type

d 6 Washer, 2 1/4" square, 13/16" hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 21, 2022

7.2 / 12.5 KV - 3-PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

C9-1

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-1" 3'-1"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"

CN

1'-7"4" 1'-7"

NOTE:
White insulators may be used for
the neutral support as an alternate
to the brown insulators and the 
letter "CN".  Change material list
as necessary and specify as C9-1W.

c 3 Bolt, machine, 5/8" x required length

C9-1W

d 4 Washer, square, 3" curved

Revision Date

9"

Position of Guy
when required

a

d-ek

f

c-d-ek

ee

Neutral
c-d-ek

d-ek

f
a

a a

c-d-ek

Guy
g

Neutral

c-d-ek

a

6"

1'
-6

"

c-d-ek

f
a

d-ek
d-ek

f
a



GRAND VALLEY POWER

a 1 Insulator, pin type

d 6 Washer, 2 1/4" square, 13/16" hole

f 1 Pin, crossarm, steel, 5/8" x 10 3/4"

g Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 21, 2022

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

C9-1P

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-1" 3'-1"

PLAN

ek - Locknuts, as required

4"1'-7"4" 1'-7"

c 3 Bolt, machine, 5/8" x required length

ea 3 Insulator, post type

9"

Revision Date

9"

Position of Guy
when required

(9" below bottom
bolt on arm)

c-d-ek

Neutral
g

Guy g

Neutral
ea

a
f

ea
ea

ea

DESIGN LIMITS
Maximum transverse load:

500 lbs. per conductor
 

Maximum line angle within load limits:
5° Angle.

c-d-ek

c-d-ek

d 4 Washer, 3" square, curved

d-ekd-ek d-ek

c-dek

ea a ea

mwilliams
Text Box
C9-1P



GRAND VALLEY POWER

a 8 Insulator, pin type

d 26 Washer, 2 1/4" square, 13/16" hole

g 2 Crossarm, 3 3/4" x 4 3/4" x  10'-0"

cu 2 Brace, wood, 60"span

JAN 26, 2016

7.2 / 12.5 KV - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE LINE ARM

(LARGE CONDUCTORS)

C9-2

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

n 5 Bolt, double armed, 5/8" x required length

3'-1" 2'-9"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

8"

CN

1'-7"4" 1'-7"

c 2 Bolt, machine, 5/8" x required length

6" 3'-1' 1'-5" 1'-5" 3'-1" 6"

NOTE:
This construction required for all 
conductors having a breaking
strength more than 4500 pounds.

f 8 Pin, crossarm, steel, clamp type

DESIGN LIMITS
Maximum transverse load:

2000 lbs. per conductor

Maximum line angle within load limits:
5° Angle.

6"

1'
-6

"

c 4 Bolt, machine, 1/2" x required length
d 4 Washer, round, 1 3/8"

d 2 Washer, 3" square, curved

Revision Date

Position of Guy
when required c-ek

9"

n-d-ek

cu

ek

Neutral
a

f
c-d-

g

d-ek

n-d-ek
n-d-ek

ee

c-d-ek

a

Guy

c-d

g

n-d-ek

c-d

n-d-ek

g
Neutral

a

c-d-ekn-d-ek

c-d

n-d-ek

Obsolete. For Retirement Only.

mwilliams
Text Box
C9-2



GRAND VALLEY POWER

a 2
Insulator, pin type

d 28 Washer, 2 1/4" square, 13/16" hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec 22, 2022

7.2 / 12.5 KV

3-PHASE, CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT ( LARGE CONDUCTOR )

C9-2PL

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

3'-1" 3'-1"

PLAN

ek - Locknuts, as required

4"
1'-7"

4"
1'-7"

c 3
Bolt, machine, 5/8" x required length

ea
6 Insulator, post type

9
"

Revision Date

9
"

Position of Guy

when required

(9" below bottom

bolt on arm)

c-d-ek

Neutral

g

g

c-d-ek

g

Neutral

c-d-ek

ea

a

f

ea

ea

ea

6"

1'-5" 1'-5"

6"

n-d-ek

n-d-ek

6
"

n-d-ek

n-d-ek

n 4 Bolt, double arming, 5/8" x required length

DESIGN LIMITS

Maximum transverse load:

1000 lbs. per conductor

 

Maximum line angle within load limits:

5 Degrees

c-d-ek

d-ek d-ek

d-ek d-ek

a

a

d 2 Washer, 3" square, curved



GRAND VALLEY POWER

a 4 Insulator, pin type

d 14 Washer, 2 1/4" square, 13/16" hole

g 1 Crossarm, 3 3/4" x 4 3/4" x  10'-0"
cu 1 Brace, wood, 60"span

JAN 26, 2016

7.2 / 12.5 KV - 3 PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

(LARGE CONDUCTORS)

C9-3

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-1" 3'-1"

PLAN

ee 4 Letters (2) C, (2) N with 1" nails

ek - Locknuts, as required

8"

CN

1'-3"4" 1'-7"

c 7 Bolt, machine, 5/8" x required length

6" 3'-1" 1'-5" 1'-5" 3'-1" 6"

NOTE:
This construction required for all 
conductors having a breaking
strength more than 4500 pounds.

f 4 Pin, crossarm, steel, clamp type

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor

Maximum line angle within load limits:
5° Angle.

1'
-6

"

c 2 Bolt, machine, 1/2" x required length

d 2 Washer, round, 1 3/8"

Revision Date

Position of Guy
when required

9"

c-ek
cu

Neutral

f
a

c-d
ee

ek g
c-d-ek

a

f

Neutral

c-d-ek
c-d-ek

c-d-ek
Guy

c-d-ek

c-d-ek
a

c-d-ek

g

c-d-ek c-d-ek

d 2 Washer, 3" square, curved

Obsolete. For Retirement Only.



GRAND VALLEY POWER

a 1 Insulator, pin type

d 6 Washer, 2 1/4" square, 13/16" hole

f 1 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Dec. 22, 2022

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

( LARGE CONDUCTOR )

C9-3PL

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-1" 3'-1"

PLAN

ek - Locknuts, as required

4"1'-7"4" 1'-7"

c 3 Bolt, machine, 5/8" x required length

ea 3 Insulator, post type

9"

Revision Date

9"

Position of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek

Neutral

g
d-ek

g

Neutralc-d-ek

ea

a

f

ea

ea

ea

ea

d-ek
d-ek

DESIGN LIMITS
Maximum transverse load:

500 lbs. per conductor
 

Maximum line angle within load limits:
5° Angle.

d 4 Washer, 3" square, curved

c-d-ek

c-d-ek

d-ek

a
ea



GRAND VALLEY POWER

Revision Date

Dec. 27, 2022

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-8"4" 3'-8" 4"

1'
-6

"

2'
-0

"

4"

8"

3'
-8

"

PLAN

a 5 Insulator, pin type

b 1 Pin. pole top, 20"

c 7 Bolt, machine, 5/8" x required length

d 9 Washer, square, 2 1/4" , 13/16" hole

d 8 Washer, square, 3", curved

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm. 3 3/4" x 4 3/4" x 8'-0"

p - Connectors, as required

bs 1 Bolt, single upset

ek - Locknuts, as required

ee 4 Letters, 2 "C", 2 "N", with 1" nails

av - Jumpers

DESIGN LIMITS
Maximum transverse load:

  500 lbs per conductor
Maximum line angle within load limits:

5° Angle.

12.5 / 7.2 KV, 3-PHASE
CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION

C22

cm 2 Spool insulator

Modified to meet: 2005 RUS Standards

Neutral

p

p

a-f

g

g

g

3'
-8

'

p

av

p

bs-cmc-d-ek

a-f

ee

Neutral

bs-cm

av
p

c-d-ek

d-ek

p

g d-ek

c-d-eka

f

d-ek

b
a

av

c-d-ek

a-f

d-ek

a
f



Neutral

2'
-0

"

6"

Alternate
Location

GRAND VALLEY POWER

Revision Date

Dec. 27, 2022

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-8"4" 3'-8" 4"

1'
-6

"

2'
-0

"

4"

8"

3'
-8

"

PLAN

a 5 Insulator, pin type

b 1 Pin. pole top, 20"

c 7 Bolt, machine, 5/8" x required length

d 10 Washer, square, 2 1/4" , 13/16" hole

d 8 Washer, square, 3", curved

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm. 3 3/4" x 4 3/4" x 8'-0"

p - Connectors, as required

bs 1 Bolt, single upset

ek - Locknuts, as required

ee 4 Letters, 2 "C", 2 "N", with 1" nails

av - Jumpers

DESIGN LIMITS
Maximum transverse load:

  500 lbs per conductor
Maximum line angle within load limits:

5° Angle.

12.5 / 7.2 KV, 3-PHASE
CROSSARM CONSTRUCTION - 2 PHASE JUNCTION

C24

cm 2 Spool insulator

Modified to meet: 2005 RUS Standards

Neutral

p

p

a-f

g

g

g

3'
-8

'

p

av

p

bs-cmc-d-ek

a-f

Neutral

bs-cm

av
c-d-ek

d-ek

p

g d-ek

c-d-eka

f

d-ek

b
a

av

c-d-ek

a-f

d-ek

a
f

p

av

p

9"

bs-cm-d-ek

mwilliams
Text Box
C24



GRAND VALLEY POWER

Revision Date

JAN 4, 2023

1'-7"3'-1" 1'-7" 3'-1" 4"
4'

-0
"

3'-8" 3'-8"4" 4"

LINE #1 LINE #2

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
a 6 Insulator, pin type

c 5 Bolt, machine, 5/8" x required length

f 6 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

cm 1 Spool insulator

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

bs 1 Bolt, single upset

ek Locknuts, as required-

DESIGN LIMITS
Maximum transverse load:
500 LBS. per conductor.

Maximum line angle within load limits:
5° Angle.

12.5 / 7.2 kv - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT, 2 CROSSARM TYPE

DC-C1

4"

1'
-6

"

d 11 Washer, square, 2 1/4"

2'
-0

"

d-ek bs

cm

9"

Position of Guy
when required

(9" below bottom
bolt on arm)

g

c-d-ek

d-ek

a
f

d-ek

d-ek

f

a

c-d-ek
g

d-ek

f

c-d-ek

d-ek

c-d-ek

d-ek

c-d-ek

d 6 Washer, 3 " square, curved

d-ek

a
f

d-ek

a

f
a

c-d-ek

f

a c-d-ek

f

a

bs-cm



GRAND VALLEY POWER

Revision Date

Jan. 4, 2023

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

3'-8'3'-8" 4"4"

4" 3'-8" 3'-8' 4"

4'-8'4" 4'-8'

9"

4'
-0

"

4"

4'
-0

"

LINE #1 LINE #2

a 6 Insulator, pin type

c 7 Bolt, machine, 5/8" x required length

d 13 Washer, square 2 1/4" x 13/16" hole

f 6 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

bs

cm

1

1

Bolt, single upset

Spool insulator

ek - Locknuts, as required

DESIGN LIMITS
Maximum transverse load:

500 lbs. per conductor

Maximum line angle within limits:
5° Angle.

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT 3 CROSSARM TYPE

DC-C1A

bs

cmd-ek

d-ek

2'
-0

"

c-d-ek
a
f

g

f
a

g

c-d-ek

c-d-ek

c-d-ek

f

a

d-ek d-ek

f

a

c-d-ek

a

f f
ag

c-d-ek

c-d-ek c-d-ek

d 8 Washer, 3 " square, curved

c-d-ek

d-ekd-ek

c-d-ek d-ek

c-d-ek

c-d-ek

a

f

a

f

a

f

d-ek

d-ek

d-ek

bs-cm

mwilliams
Text Box
DC-C1A



GRAND VALLEY POWER

Revision Date

Jan. 4, 2023

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

3'-8'3'-8" 4"

4" 3'-8" 3'-8' 4"

4'-8'4" 4'-8'

9"

4'
-0

"

4"

4'
-0

" LINE #1 LINE #2

c 8 Bolt, machine, 5/8" x required length

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek - Locknuts, as required

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION-DOUBLE CIRCUIT

SINGLE PRIMARY SUPPORT (LARGE CONDUCTORS)

DC-C1PL

ea 6 Insulator, post type

2'
-0

"

c-d-ek da

c-d-ek d-ek

ea c-d-ek

d-ek

g ea

c-d-ek
d-ek

ea
c-d-ek g ea

d-ek

g

c-d-ek

ea ea

Position of Guy
when required

(9" below bottom
bolt on arm)

9"

Position of Guy
when required

(9" below bottom
bolt on arm)

9"

d 13 Washer, square 2 1/4" x 13/16" hole
da 1 Bracket, insulator

d-ek

c-d-ek c-d-ek

d 8 Washer, 3" square, curved

d-ek

4"
ea

ea

ea

d-ek

c-d-ek

d-ek

c-d-ek

d-ek

c-d-ek

da



GRAND VALLEY POWER

Revision Date

Jan. 4, 2023

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

3'-8'3'-8" 4"

4" 3'-8" 3'-8' 4"

4'-8'4" 4'-8'

9"

4'
-0

"

4"

4'
-0

" LINE #1 LINE #2

a 12 Insulator, pin type

c 7 Bolt, machine, 5/8" x required length

d 49 Washer, square 2 1/4" x 13/16" hole

f 12 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

g 4 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

bs

cm

1

1

Bolt, single upset

Spool insulator

ek - Locknuts, as required

DESIGN LIMITS
Maximum transverse load:

1000 lbs. per conductor

Maximum line angle within limits:
5° Angle.

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
DOUBLE PRIMARY SUPPORT 3 CROSSARM TYPE

DC-C1-1A

6"

6"

n 6 Bolt, double arming, 3/8" x required length

6"

2'
-0

"

d-ek

bs

cm

c-d-ek

n-d-ek

a
c-d-ek

n-d-ek

g

a
f

c-d-ekn-d-ek

f
a

c-d-ek

g n-d-ek

f
a

n-d-ek n-d-ek

f
g

c-d-ek

a a
f

n-d-ek

c-d-ek

d 2 Washer, 3 " square, curved

c-d-ekd-ek d-ek

d-ek d-ek

f

d-ek

c-d-ek

n-d-ek

c-d-ek

c-d-ek

a

f

a

f

a

f

d-ek

d-ek

c-d-ek

bs-cm

4"

mwilliams
Text Box
DC-C1-1A



4" 

• 
'° 

.I 

• 
0 

,_ __ 3'-1" --- 1'-7" 

cu 
c-d-ek

4" 

-

' \I J I c-d-ek
, I 
J I 

-t-111;-
I ' I\ 
I [ I c-d-•�

I I 
, I L

-.. 
4" --1.. · · I c-d-ek

�,__...,,._ ____ N:-+---_..:,,""'-�� I 

--<•-+·-t-� 
LINE #1 

ITEM NO. MATERIAL 
a 7 Insulator, pin type 
b Pin, pole top, 20" 

I 
I 
I 
I 
I 
I 

: J I 
t:t J

c 13 Bolt, machine, 5/8" x required lenght 
I 4 Bolt, carriage, 1/2" x required length 
d 6 Washer, 2 1/4" x 2 1/4" x 3/15", 13/16" hol• 

f 6 Pin, crossarm, steel, 5/B" x 10 3/4" 

g Crossarm, 3 3/4" x 4 3/48" x 10'-0" 

g Crossarm, 3 3/4" x 4 3/4" x B'-0" 

LINE #2 

cu 

c-d-ek c-d-ek

ITEM NO. MATERIAL 
cu 2 Brace, wood, 60" span 

ek - Locknuts, as required 

12.5/7.2 kv 3 PHASE 

I c-d-ek, I 
I I -t-oi-

1 , I 

I I I 
I ' I 
I [ I 
I I I 
I ' I 
I ! I
t:t J

I 

CROSSARM CONTRUCTION- DOUBLE CIRCUIT 

SINGLE PRIMARY SUPPORT, 2 CROSSARM TYPE 

DATE 

Nov 2003 &'\/A..Y 
GRAND VALLEY POWER 

DC-ClBLH

Obsolete. For Retirement Only.

mwilliams
Text Box
DC-C1BLH




GRAND VALLEY POWER

Revision Date

Jan. 5, 2023

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

3'-8'3'-8" 4"4"

4" 3'-8" 3'-8' 4"

4'-8'4" 4'-8'
9"

4'
-0

"

4"

4'
-0

" LINE #1 LINE #2

c 8 Bolt, machine, 5/8" x required length

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

g 4 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"
ek - Locknuts, as required

DESIGN LIMITS
Maximum transverse load:

2000 lbs. per conductor

Maximum line angle within load limits:
20° Angle.

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION-DOUBLE CIRCUIT

DOUBLE PRIMARY SUPPORT (LARGE CONDUCTORS)

DC-C1-3PL

6"

6"

ea 12 Insulator, post type

6"

2'
-0

"

c-d-ek da

n-d-ek

ea

d-ek

n-d-ek

g

ea

d-ekd-ek

n-d-ek

ea

c-d-ek

g

n-d-ek
ea

n-d-ek

g

ea ea

d-ek

Position of Guy
when required

(9" below bottom
bolt on arm)

9" 6"

Position of Guy
when required

(9" below bottom
bolt on arm)

9"

d 49 Washer, square 2 1/4" x 13/16" hole da 1 Bracket, insulator

c-d-ek

c-d-ek

d-ek

n 12 Bolt, double arming, 5/8" x required length

c-d-ek

c-d-ek
n-d-ek

d-ek

c-d-ek

c-d-ek

n-d-ek

n-d-ek

ea

ea

ea

d-ek

d-ek

d-ek

c-d-ek

c-d-ek

c-d-ek
da

d 2 Washer, 3" square, curved



GRAND VALLEY POWER

Revision Date

Jan. 5, 2023

1'-7"3'-1" 1'-7" 3'-1" 4"
4'

-0
"

3'-8" 3'-8"4" 4"

LINE #1 LINE #2

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
a 12 Insulator, pin type n 4 Bolt, double arming, 5/8" x required length

f 12 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/48" x 10'-0"

cm 1 Spool insulator

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

bs 1 Bolt, single upset

ek Locknuts, as required-

DESIGN LIMITS
Maximum transverse load:
1000 lbs. per conductor.

Maximum line angle within load limits:
5° Angle.

12.5 / 7.2 KV - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT, 2 CROSSARM TYPE

DC-C2

4"

9"

d 36 Washer, square, 2 1/4"

2'
-0

"

d-ek bs

cm

9"

Position of Guy
when required

(9" below bottom
bolt on arm)

gc-d-ek

d-ek

a
f

d-ek

f
a

c-d-ek

g

d-ek d-ek

n-d-ek

6" 6"

6"6"

a
f

n-d-ek

n-d-ek

c-d-ek

d 2 Washer, 3" square, curved

c 5 Bolt, machine 5/8" x required length

d-ek d-ek

f
a n-d-ek

n-d-ek

c-d-ek

d-ek

d-ek

a
f

a
f

c-d-ek

bs-cm
Neutral



GRAND VALLEY POWER

Revision Date

Jan. 5, 2023

LINE #1 LINE #2

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
a 12 Insulator, pin type n 4 Bolt, double arming, 5/8" x required length

f 12 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/48" x 10'-0"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

da 1 Bracket, insulated

ek Locknuts, as required-

DESIGN LIMITS
Maximum transverse load:
1000 lbs. per conductor.

Maximum line angle within load limits:
20° Angle.

12.5 / 7.2 KV - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT

DOUBLE PRIMARY SUPPORT, 2 CROSSARM TYPE

DC-C2-1

d 37 Washer, square, 2 1/4"

PLAN
1'-7"3'-1"4" 1'-7" 3'-1" 4"

6" 6"9"

Position of Guy
(9" below bottom

bolt on arm)

n-d-ek

4'
-0

"

3'-8" 3'-8"4"

6"

4"

6"

a
f

c-d-ek
d-ekd-ek

n-d-ek

a
fg

2'
-0

"

n-d-ek

a
f

c-d-ek

d-ek d-ek

g

n-d-ek

c-d-ek da

Guy
n-d-ek

c-d-ek g

ELEVATION

c 6 Bolt, machine, 5/8" x required length

d 2 Washer, 3 " square, curved

9"
d-ekd-ek

c-d-ek

mwilliams
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GRAND VALLEY POWER

Revision Date

Jan. 9, 2023

a 4 Insulator, pin type

d 36 Washer, 2 1/4" square, 13/16" hole

f 4 Pin, crossarm, steel, 1 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

k 24 Insulator, suspension, epoxitator
n 6 Bolt, double arming, 5/8" x required length

p - Connectors, as required

aa 13 Nut, eye, 5/8"

av - Jumper and leads as required

eu 4 Link, extension, fiberglass

ca 12 Deadend assembly, primary

cc 2 Deadend assembly, neutral

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

ek - Locknuts, as required

7.2 / 12.5 KV, 3-PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT

DEADEND (DOUBLE)

DC-C8

1'-9"1'-9"6"

a
f g

av

c-d-ek d-ek

9"
9"

Position of Guy
when required

(9" below bottom
bolt on arm)

3'-6" 3'-6' 6"6"

4'
-0

"

g

o-d

aa
LINE #1 LINE #2

aa

k

n-d-ek

eu

k

ca av

c-d-ek

n-d-ek

aa

k

ca

cc

p

av

eu

ek

2'
-1

0"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

o 5 Bolt, eye, 5/8" x required length

bo 4 Shackle, anchord 2 Washer, 3" square, curved

c 5 Bolt, machine, 5/8" x required length

1'-4.5" 1'-4.5'1'-4.5"1'-4.5" 6"

a
f

av

d-ekk k

c-d-ekk k

PLAN



For use on spans with conductor of
1/0 ACSR or smaller only. For 
lines with larger conductors, use 
units E1-2L and E1-3L.
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GRAND VALLEY POWER

GUY PROTECTION
RUBBING POST

E3-11Revision Date

Feb. 18, 2016

3' Deep ±

3 Bolt Clamp

Machine Bolt
5
8" x Required Length and
Washer, 2 1

4" Square

8± Post (5' out
of the ground ±)
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GRAND VALLEY POWER

ITEM NO M A T E R I A L ITEM NO M A T E R I A L

June 3, 2019

c 2 Bolt, machine, 5/8" x required length

d 2 Washer, square, 2 1/4"

p Connectors, compression type, as required-

an 1 Transformer, 12.47kV, self-protected

ap 1 Clamp, hot line

av - Jumpers, stranded, as required

bv 1 Rod, armor, as required

ek 2 Locknuts

G105-, G136-

SINGLE PHASE, CSP TRANSFORMER
TANGENT POLE

Revision Date

an

NEUTRAL

c-d-ek

p

ap-bv

av

an

av

Position of support
when required

Position of Neutral

min.

NOTE:  Position service takeoff
midway between transformer
hanger brackets.

1'-7"

3'
-6

"
1'

-6
"

4"
8"

2'
-6

"

mwilliams
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GRAND VALLEY POWER

Neutral

ITEM NO M A T E R I A L ITEM NO M A T E R I A L

May 14, 2019

p Connectors, as required-

ae 1 Surge arrester
an 1 Transformer (1 KVA Conventional)
ap 1 Clamp, hot line, tap assembly

av - Jumpers, stranded, as required bv 1 Rod, armor

Uae 1 arrester dist (MOV)

G105-1

12.5/7.2 KV Single Phase

an

ap-bv

Revision Date

av

pav

af

Uhj

af Cutout (Non-loadbreak type)1

af Fuse link (Fuse with 1 Amp)1 Uhj 1 Equipment support bracket

Small Conventional Transformer

Uae

af

Note: Transformer can be substituted
with 1/2 KVA or 1 1/2 KVA.



GRAND VALLEY POWER

ITEM NO M A T E R I A L ITEM NO M A T E R I A L

June 3, 2019

c 2 Bolt, machine, 5/8" x required length

d 2 Washer, square, 2 1/4"

p Connectors, compression type, as required-

an 1 Transformer, 12.47kV, self-protected

ap 1 Clamp, hot line

av - Jumpers, stranded, as required

bv 1 Rod, armor, as required

ek 2 Locknuts

G106-

SINGLE PHASE, CSP TRANSFORMER
DEADEND POLE

Revision Date

NEUTRAL

ap-bv
av

Position of Guy

c-d-ek

p

an

4'
-0

"

3"
1'

-6
"

6"

Note:  Install transformer so that primary neutral is 3 inches above
bottom of transformer lid on both single-phase and three-phase
primary assemblies. Do not disconnect transformer neutral without
first disconnecting primary.
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GRAND VALLEY POWER

c 5 Bolt, machine, 5/8" x required length

d 5 Washer, 2 1/4" square, 13/16"hole

p 2 Connector, conventional

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek Locknuts , as required

an 2 Transformer, conventional, 50 kva maximum

fo 3 Transformer, secondary bracket

Jan. 11, 2023

12.5 / 7.2 KV PRIMARY

G210-

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

-

av Jumper, secondary, weather-proof-

av Jumper, primary, bore, stranded, as required-

d 6 Washer, 3" square, curved ax 2 Cutout and arrester, combination

Revision Date

dm 1 Bracket, transformer

2'-2" 3'-8" 4"2'-2"4"

1'-10" 3'-8'1'-10"4" 4" 4'
-0

'
3'

-6
"

2'
-6

"

dm

fa

an
an

av

ax

p

p

p

ax

ea

Neutral

c-dek

fa

p - Connector, as required

TWO TRANSFORMERS, CLUSTER MOUNTED
OPEN WYE-OPEN DELTA FOR 120/240 VOLT POWER LOAD

NOTE: Do not disconnect transformer
neutral without first disconnecting primary.

mwilliams
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GRAND VALLEY POWERJan. 11, 2023

12.5 / 7.2 KV PRIMARY

G210-Revision Date

TWO TRANSFORMERS, CLUSTER MOUNTED
OPEN WYE-OPEN DELTA FOR 120/240 VOLT POWER LOAD

12.5 / 7.2 KV

Fused Cutout

Neutral

Neutral

C Phase

B Phase

A Phase

S.A.

S.A.

Wiring Diagram



GRAND VALLEY POWER

d 5 Washer, 2 1/4" square, 13/16" hole

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

p - Connector, compression type

an 3 Transformer, 100 KVA maximum conventional

Jan. 12, 2023 G310-

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

bu 4 Connector, transformer grounding

dm - Bracket, transformer, cluster

1 Link, grounding

fo 3 Transformer secondary bracket

ax Cutouts and arrester, combination3c 4 Bolt, machine, 5/8" x required length

p - Connectors, as required

Jumpers and leads as required-av

d 4 Washer, square, 3" curved

Revision Date

3'-6" 3'-6" 6"6"
4'

-0
"

4'
-0

'
2'

-6
"

an

bu

fo

fo

3'-8" 4"1'-10"1'-10"4"

ax

c-d-ek

p

p

Neutral

c-d-ek

c-d-ek

Notes:
1. All tanks to be grounded.
2. Secondary neutral of all
    transformers except one shall be
    disconnected from tanks and
    not grounded.
3. When used for combined 1-phase
    and 3-phase load the transformer
    for the 1-phase load shall not be
    larger than twice the capacity
    of one of the other.
4. For transformers 50 KVA and
    smaller, use one cluster bracket
    with adapter plates and dimension
    as shown on G311.

cc 1 Deadend, assembly, neutral

ek - Locknuts, as required

12.5 / 7.2 KV 3-PHASE
THREE TRANSFORMERS CLUSTER MOUNTED

UNGROUNDED WYE-CENTER TAP GROUNDED DELTA
FOR 120/240 VOLT POWER LOADS

mwilliams
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GRAND VALLEY POWERJan. 13, 2023
G310-Revision Date

12.5 / 7.2 KV

Fused Cutout

Neutral

Neutral

C Phase

B Phase

A Phase

S.A.

Wiring Diagram

Ungrounded
Neutral

C Phase

B Phase

A Phase

12.5 / 7.2 kv - 3 PHASE
THREE TRANSFORMERS CLUSTER MOUNTED

UNGROUNDED WYE-CENTER TAP GROUNDED DELTA
FOR 120/240 VOLT LOADS



GRAND VALLEY POWER

d 5 Washer, 2 1/4" square, 13/16" hole

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

p - Connector, compression type

an 3 Transformer, 100 KVA maximum conventional

Jan. 13, 2023 G311-

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

bu 4 Connector, transformer grounding

dm - Bracket, transformer, cluster

1 Link, grounding

fo 3 Transformer secondary bracket

ax Cutouts and arrester, combination3c 4 Bolt, machine, 5/8" x required length

p - Connectors, as required

Jumpers and leads as required-av

d 4 Washer, square, 3" curved

Revision Date

3'-6" 3'-6" 6"6"
4'

-0
"

4'
-0

'
2'

-6
"

an

bu

fo

fo

3'-8" 4"1'-10"1'-10"4"

ax

c-d-ek

p

p

Neutral

c-d-ek

c-d-ek

Notes:
1. All tanks to be grounded.
2. Secondary neutral shall be
    disconnected from tanks
    and not grounded.
3. Grounded secondary phase wire
    must be identified throughout
    circuit run.
4. For transformers 75 KVA and
    larger use two cluster brackets
    and dimension as shown on G310.

cc 1 Deadend, assembly, neutral

ek - Locknuts, as required

12.5 / 7.2 KV 3-PHASE
THREE TRANSFORMERS CLUSTER MOUNTED

UNGROUNDED WYE-CORNER GROUNDED DELTA
FOR 240 / 480 VOLT POWER LOADS

mwilliams
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GRAND VALLEY POWERJan. 13, 2023
G311-Revision Date

12.5 / 7.2 KV

Fused Cutout

Neutral

Neutral

C Phase

B Phase

A Phase

S.A.

Wiring Diagram

C Phase

B Phase

A Phase

12.5 / 7.2 kv - 3 PHASE
THREE TRANSFORMERS CLUSTER MOUNTED

UNGROUNDED WYE - CORNER GROUNDED DELTA
FOR 240/480 VOLT LOADS

Phase grounded
on secondary

Note:
For metering assemblly
refer to drawing M8-12

Ungrounded
Neutral

H1
H2

H1
H2

H1
H2



GRAND VALLEY POWER

d 5 Washer, 2 1/4" square, 13/16" hole

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

p - Connector, compression type

an 3 Transformer, 100 KVA maximum conventional

Jan. 13, 2023 G312-

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

bu 4 Connector, transformer grounding

dm - Bracket, transformer, cluster

1 Link, grounding

fo 3 Transformer secondary bracket

ax Cutouts and arrester, combination3c 4 Bolt, machine, 5/8" x required length

p - Connectors, as required

Jumpers and leads as required-av

d 4 Washer, square, 3" curved

Revision Date

3'-6" 3'-6" 6"6"
4'

-0
"

4'
-0

'
2'

-6
"

an

bu

fo

fo

3'-8" 4"1'-10"1'-10"4"

ax

c-d-ek

p

p

Neutral

c-d-ek

c-d-ek

cc 1 Deadend, assembly, neutral

ek - Locknuts, as required

12.5 / 7.2 KV 3-PHASE
THREE TRANSFORMERS CLUSTER MOUNTED
4-WIRE GROUNDED WYE - GROUNDED WYE

FOR 208 / 120 VOLT POWER LOADS

Notes:
1. For transformers 50 KVA and
    larger, use two cluster brackets
    and dimension as shown on G310.
2. Single bushing transformer may
    be used if desired.  If used, do
    not disconnect transformer neutral
    without first disconnecting primary.
3. Re-connect internal winding of
    secondary as shown.



GRAND VALLEY POWERJan. 13, 2023
G312-Revision Date

12.5 / 7.2 KV

Fused Cutout

Neutral

Neutral

C Phase

B Phase

A Phase

S.A.

Wiring Diagram

C Phase

B Phase

A Phase

12.5 / 7.2 kv - 3 PHASE
THREE TRANSFORMERS CLUSTER MOUNTED
4-WIRE GROUNDED WYE - GROUNDED WYE

FOR 208/120 VOLT LOADS
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INDEX G 
 

TRANSFORMER ASSEMBLY UNITS 
 

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION) 
1728F-804 
 (New) 

Bulletin 50-3 
 (Old) 

 

   

G1.1G (M27-1A) TRANSFORMER INSTALLATION GUIDE  

    SINGLE -PHASE, POLE-TYPE TRANSFORMER 

   

G1.2G  POLE TYPE TRANSFORMER LOCATION GUIDE 

   

G1.2 (G105- ) 

(G136- ) 

SINGLE-PHASE, CSP TRANSFORMER    (TANGENT POLE) 

   

G1.3 (G106- ) SINGLE-PHASE, CSP TRANSFORMER    (DEADEND POLE) 

   

G1.4 

G1.5 

 SINGLE-PHASE, CONVENTIONAL TRANSFORMER 

    (TANGENT POLE) 

   

G1.6  SINGLE-PHASE, CONVENTIONAL TRANSFORMER  

    (DEADEND POLE) 

   

G1.7 (G9- ) 

(G39- ) 

SINGLE-PHASE, CONVENTIONAL TRANSFORMER 

    (TANGENT POLE) 

   

G1.8 (G10- ) SINGLE-PHASE, CONVENTIONAL TRANSFORMER  

    (DEADEND POLE) 

   

G2.1 (G210- ) TWO-PHASE TRANSFORMER BANK  

OPEN-WYE PRIMARY 

OPEN-DELTA, 4 WIRE SECONDARY 

   

G2.1G  TRANSFORMER / METER CONNECTION GUIDE 

THREE-PHASE, OPEN-WYE - OPEN DELTA 

FOR 120/240 VOLT POWER LOADS 

   

G3.1 (G310-     ) THREE-PHASE TRANSFORMER BANK 

UNGROUNDED-WYE PRIMARY 

CENTER-TAP  GROUNDED DELTA, 4 WIRE SECONDARY 

   

G3.1G  TRANSFORMER / METER CONNECTION GUIDE 

UNGROUNDED WYE - CENTER TAP GROUNDED DELTA 

FOR  120/240 VOLT POWER LOADS 
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(Page 2) 

 

TRANSFORMER ASSEMBLY UNITS 
 

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION) 
1728F-804 
 (New) 

Bulletin 50-3 
 (Old) 

 

   

G3.2 (G311- ) THREE-PHASE TRANSFORMER BANK 

UNGROUNDED WYE -  PRIMARY 

CORNER GROUNDED DELTA, 3 WIRE SECONDARY 

   

G3.2G  TRANSFORMER / METER CONNECTION GUIDE 

UNGROUNDED WYE - CORNER GROUNDED DELTA 

FOR 240 OR 480 VOLT POWER LOADS 

   

G3.3 (G312- ) THREE-PHASE TRANSFORMER BANK 

GROUNDED-WYE PRIMARY 

GROUNDED WYE, 4 WIRE SECONDARY 

   

G3.3G  TRANSFORMER / METER CONNECTION GUIDE 

GROUNDED WYE - GROUNDED WYE 

FOR 120/208 VOLT POWER LOADS 



Bulletin 1728F-804 
Section G 

 
CONSTRUCTION SPECIFICATIONS FOR TRANSFORMERS 

 
It may be necessary, and it is permissible, to lower the neutral attachment on standard 
single-phase conventional type transformer assemblies an additional distance not 
exceeding 2 feet to provide adequate clearances for cutouts. 
 
Where applicable, the external gap on surge arresters shall be set according to the 
manufacturer’s recommended spacing. 
 
The construction drawings for three-phase transformer banks (e.g., “G3.1”) show cutouts 
(items “af”) and arresters (items “ae) mounted adjacent to one another on the crossarm.  
However, a cutout and arrester, as shown, may be replaced with a combination 
cutout/arrester (item “ax”).  This change will require a change in the assembly’s material 
shown on the construction drawings.  Moreover, the arresters may be mounted directly on 
the transformer tank.  (The cutouts remain on the arm.)  Any of the above mounting 
arrangements for three-phase transformer banks are acceptable; the choice is left to the 
design engineer.  
 
The construction drawings for single-phase conventional transformer assemblies show 
surge arresters mounted directly on the transformer tank which maximizes transformer 
surge protection.  Except for single-phase conventional transformers with open link fused 
cutouts (assemblies “G1.7” and “G1.8”), the arrester may be mounted on a crossarm, on a 
bracket (item “fn”) adjacent to the cutout, or a combination cutout/arrester (item “ax”) 
may be used.  The choice of using any of these acceptable mounting arrangements is left 
to the design engineer. 
 
Tank-mounted arresters provide maximum surge protection to transformers because of 
the arresters’ minimum lead lengths.  However, when arresters are mounted directly on 
transformer tanks, the fused cutouts have less surge protection and are subject to more 
frequent operations.  Nuisance operations on fused cutouts with minimal surge protection 
can be lessened with the use of dual-element fuses.   
 
The wiring schematics on the three-phase transformer/meter connection guide drawings 
(e.g., “G3.1G”) are based on single-phase transformers with additive polarity.  ANSI 
Standard C57-12.20 specifies that all single-phase transformers larger than 200 kVA have 
subtractive polarity.  If the transformer/meter connection guides are used for single-phase 
transformers larger than 200 kVA, the schematic diagrams will need to be modified 
accordingly. 
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GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

eu 1 Insulator, fiberglass, strain

k 12 Insulator, suspension, epoxilator

n 2 Bolt, double arming, 5/8" x required length

Jan. 16, 2023

12.5 / 7.2 KV, 3-PHASE

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 4 Nut, eye, 5/8"

cc 2 Deadend assembly, neutral

ek - Locknuts, as required

Neutral

o Bolt, eye, 5/8" x required length4

c 2 Bolt, machine, 5/8" x required length p - Connectors, as required

Jumpers and leads as required-avd 2 Washer, square, 3" curved

Revision Date

1'-6"2'-0"6" 3'-6" 6"

c-d-ek

c-d-ek

1'
-6

'4"

3'
-6

"

aa

aa

c-d-ek

k
eu

i

sb

p

k
n-d-ek

aa o-d-ek

i 6 Clamp, deadend

Note:
For V-Phase installations omit
switch and related items on center
phase. Designate as M3-2A. 

Items cc is shown on assembly
drawings M42-3, M42-11, M42-13
and M42-21.

bo 6 Shckle, anchor

TWO OR THREE SECTIONALIZING
DISCONNECT SWITCHES

M3-2A
M3-3A

mwilliams
Text Box
M3-2A , M3-3A



GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

eu 1 Insulator, fiberglass, straink 12 Insulator, suspension, epoxilator

n 2 Bolt, double arming, 5/8" x required length

Jan. 17, 2023

12.5 / 7.2 KV

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 4 Nut, eye, 5/8"

cc 2 Deadend assembly, neutral

ek - Locknuts, as required

Neutral

o Bolt, eye, 5/8" x required length4

c 2 Bolt, machine, 5/8" x required length p - Connectors, as required

Jumpers and leads as required-avd 2 Washer, square, 3" curved

Revision Date

i 6 Clamp, deadend

eu 2 Link, extension, fiberglass

LINE TENSION SWITCHES

M3-3B

d

cc

av

d
o

aa

a
b

sb

c-d-ek

f

3'-6"6" 3'-6" 6"

aa

o

sb

k

av

n-d-ek

aa

k

ca

ca

ca

sb

sb

euk

aa

n-d-ek4"

eu

4"

ca

av
aa

eu

k

k

ca

ca

av

Notes:
1. Minimum conductor size is 4/0.
2. Specify that extension links

are to be supplied with switches.
3. Items ca and cc are shown on

assembly drawing M42-3, M42-11,
M42-13 and M42-21.

RET
IR

EM
EN

T 
ONLY

RETIREMENT ONLY

Obsolete. For Retirement Only.
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IT� 
C 

d 
p 

f i 

av 

be 

Neutral ""' 
----::i::...-:;:----- ----

- _ +f':-·i1i:;-,:_4 __ v�·-f�-{1 
_ L,--• t .... T ,� : -{..1 l.j 

·; �

✓-- -..;: • 

----� 

"-be or el 
PLAN 

LOAD SOURCE 

ELEVATION 

NO., MATERIAL ITEM 
I Bolt. mochine. :rs' x req'd length ae 
I Washer, 2l�••x 2Y4"X�6� I�.,,• hole bv 

connectors, as required el 

ek 

2 Connector hot line. to□ ossemblv 
Jumoers stranded as reouired

I Recloser, oil circuit (M3-IO only) 

�. 
I 
2 

I 

NOTE: 

The terminal bushing 
connected directly to the 
coil should be connected 
to the source. Where nec­
essary to provide for this 
connection the recloser 
may be mounted on the 
other side of the pole end 
the neutral deodended. 

MATERIAL 
Surge or rester 
Rods, armor 
Sectionalizer (M3-41 only) 
Locknuts, as required 

12.5/7.2 kV 

ONE SECTIONALIZER OR OIL CIRCUIT RE CLOSER 

Apr., 1983 M3-I O. M:3-41 

Obsolete. For Retirement Only.
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ITE• Nu MATERIAL 

a 2 lnsulolor, pin typo 

C 4 Boll machine, 11:z -- • req 1d. 101 th. 
d 4 Wosher Ad, IJ/a•da. •ti•• hole 
d ID Wo1h1,: 2Y4-ao:::r,.••�1,, "11, hole 
f 2 Pin.crossorm,s teel �/111"• IO::l/4• 
9 2 vrossorm, 3 -'/8 "• 4,A• a 8 -0 11 

h 2 Broce, lh" a lh" x l". 60" soon! 
I 

n 4 Boll double orminQ 5/8 x rec'd. fenafh 
p Connectors as req'd. 

00 I Nut eye 51e• 
00 3 Surge arrester '
av Jumpers, slronded noe •-.. 1..t 
be 3 Recloser, oil circuit 
bv 6 Rods, armor 

ek Locknuls I as required 
f i 6 Connector hol line loo assembly

NOTES: 
f. The recloser terminal bushing connected 

dlrec11y lo lhe coH should be connected 
to lhe source. 

2. For V-phose installation omit center 
phasej,odjusl material list and desionole 
M3-11. 

3. Each recloser tonk shall hove two
separate connections to groun

1

d. 

12.5/7.2 kV 
2 OR 3-PHASE, THREE SECTIONALIZING 

OIL CIRCUIT RECLOSERS � 
0J 

I 

i\) I I Apr., 1983 I /M 3-11,M3-12 I 
Obsolete. For Retirement Only.
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GRAND VALLEY POWER

ELEVATION
SIDE ELEVATION

ITEM NO M A T E R I A L ITEM NO M A T E R I A L
c 2 Bolt, machine, 5.8" x required length
d 2 Washer, 2 1/4 " square, 13/16" hole

p - Connectors, as required

fj 2 Bracket, extension, RSM-1

fi 2 Connector, hot line
av - Jumpers, stranded, as required

be 1 Recloser, oil circuit, Viper

ae 2 Surge arrester

fn 2 Bracket, extension, cloverleaf

ek - Locknuts, as required

af 1 Cutout, fused, load break

Load
Source

M3-23E

SINGLE PHASE CIRCUIT RECLOSER
WITH BYPASS CUTOUT

Jan. 31, 2023

p

af (solid blades)
(By pass)

p

Pole Ground
(6 Gauge Minimum)

Control Cable SEL Control

be

ae

be

fi

an

af (fused)

av

6"
Minimum

c-d-ek
fn

an

av

Revision Date

af 3 Cutout, load break, solid blades

d 2 Washer, 3" square, curved

an 1 Transformer, 1 KVA

3 Sticks 3 1/2" U Guard

VM3-23E

AutoCAD SHX Text
Neutral

AutoCAD SHX Text
p
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GRAND VALLEY POWER

ITEM NO M A T E R I A L M A T E R I A LNOITEM

d 16 Washer, 2 1/4" square, 13/16' hole

g 4 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 10'-0"

k 6 Insulator, suspension

n 4 Bolt, double arming, 5/8" x required length

p - Connector, as required

aa 5 Nut, eye 5/8"

ae 6 Surge Arrester

av - Jumpers, stranded, as required

fi 6 Connector, hotline, tap assembly

be 1 Recloser, electronic with control

ca Pin, 5/8" x 10 3/4"

ELECTRONIC RECLOSER WITH CONTROL
WITH BY-PASS SWITCH

M3-30

cm 1 Spool insulator

Unj 1 Standoff Bracket (M5-27)

Ugc 20' UG Guard, PV Mold, 3" Sch 80

o Bolt, eye, 5/8" x required length

Revision Date: 

Feb. 1, 2023

a 6 Insulator, Pin 7.2 kv

bs 1 Bolt, single upset

j 1 Lag, screw 1/2" x 4"

c 11 Bolt, machine, 5/8" x required length

5

1

d 9 Washer, 3" square, curved
ek Locknuts, as required--

9

1

1

Cutouts - Solid Blade

Transformer , (supplied with recloser)

Combination Cutout / Arrester (M5-10)

LoadSource

Grade

Neutral

M
in

im
um

 4
'

ab
ov

e 
G

ra
de

4"
1'

-6
"

a

av

c-d-ek

4'
-0

"
6'

-0
'

Transformer

c-d-ek

be

ae

M5-10 for
Transformer
(Connect to
Source Side)

n-d-ek

c-d-ek

g

bs-cm

c-d-ek

g

p

k

aa a

(6)Solid Blades

ae

c-d-ek

ae

be

c-d-ek

M5-10

b k

l

av

p

Grade

SEL Control

Note:
Connect Transformer to
the source side of the 
pole.

SEL Control c-d-ek

Ugc

bs-cm

n-d-ek

av

Transformer

Ugc

b

n-d-ek

SOURCE SIDE OF POLE

l 6 Clamps, Deadend

Unj
j

Unj

c-d-ek

a

(3)Solid Blades

(3)Solid Blades

eu
o

b 1 Pin, pole top

ca

VM3-30

(3)Solid Blades

(On Crossarm)

n-d-ek
c-d-ek

c-d-ek

mwilliams
Typewritten Text
M3-30
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GRAND VALLEY POWER

Revision Date

May 25, 2016

24
"

6" ABOVE GRADE

(4) 58" Zinc Plated
Wedge Anchors
Hilti Kwikbolt or
Equal

18"

24"

1" x 45° Chamfer

5
8" Zinc Plated
Wedge Anchor
Hilti Kwikbolt or
Equal

3"
3" CLR

Grade

3" CLR

(10) #7 Rebar 54"
Equally Spaced
5 Top & 5 Bottom

(4) #7 Rebar 3'-6"
2 Top & 2 Bottom

3" CLR

Over Excavate and fill with
CDOT Class 6 Roadbase 
compacted to 95% Density

36"

RECLOSER TYPE

VWE, VWVE, NOVA

VSA16

DIM A

48"

42.5"

DIM B

22"

22.5"

(10) #7 Rebar 54"
Equally Spaced

5 Top & 5 Bottom

(4) #7 Rebar 42"
2 Top & 2 Bottom

GRAND VALLEY POWER
SUBSTATION RECLOSER FOUNDATION

FOUNDATION

B

A 60"

48"

RECLOSER

 

 

MATERIALS:
Concrete:   Minimum 1.15 Cubic Yard
Class 6 Roadbase:  Minimum 8 Cubic Yard
#7 Rebar - 54" (Qty 10)
#7 Rebar - 42" (Qty 4)

 

Notes:
Verify frame dimensions
before drilling

 Use 4000 PSI Concrete
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GRAND VALLEY POWER

ELEVATION SIDE ELEVATION

ITEM NO M A T E R I A L ITEM NO M A T E R I A L
c 2 Bolt, machine, 5.8" x required length
d 2 Washer, 2 1/4" square, 13/16" hole
p - Connectors, as required

fj 1 Bracket, extension, RSM-1

fi 2 Connector, hot line
av - Jumpers, stranded, as required

be 1 Sectionalizer, oil

ae 1 Surge arrester

fn 1 Bracket, extension, cloverleaf

ek - Locknuts, as required

af 1 Cutout, fused, load break

Neutral

LoadSource

NOTE:
The terminal bushing connected directly to the coil should be
connected to the source.  Where necessary to provide for this
connection the recloser may be mounted of the other
side of pole and neutral deadended.

4'
-0

"
6"

3"
6"

Jan. 23, 2023

12.5 / 7.2 KV
OIL SECTIONALIZER

WITH BYPASS CUTOUT

M3-41S

15"
Minimum

fnfi

p
af

be

aep av

c-d-ek

be

fj

Solid Blade
Non Load Break

1 Cutout, Solid Blade non load break

Revision Date

af

mwilliams
Text Box
M3-41S



mwilliams
Text Box
M5-1 , M5-2 , M5-3 , M5-4 , M5-5  , M5-6 , M5-7 , M5-8



GRAND VALLEY POWER

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

av Cutout, Type C, 25KV1

Feb. 1, 2023

CURRENT LIMITING fuse

M5-9F
ELF FUSE AND CUTOUT - OH TAP APPLICATION

24
"

PLAN VIEW

Cloverleaf extension1Uhj

Revision Date

Elf Cutout
av

Uhj

av
Elf Cutout

Elf Fuse, (select size)1

Cutout wildlife cover1

SOURCE LOAD

SOURCE LOAD

(Normally Open)



GRAND VALLEY POWER

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

av Cutout, Type C, 25KV1

Feb. 2, 2023

CURRENT LIMITING FUSE

M5-9F
ELF FUSE AND CUTOUT - RISER APPLICATION

48
"

24
"

4" M
in

.

NEUTRAL

GUY

PLAN VIEW

GUY

Arester, riser pole (MOV)1Uae

Cloverleaf extension1Uhj

Ugk 1 Cable termination

Revision Date

Ugk

Elf Cutout
Ugk

Uae
av

Uhj

Uae

Elf Cutout

Elf Fuse, (select size)1

Cutout wildlife cover1

Elf Cutout
Uae

Ugk

av (NO)
SOURCE

LOAD
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GRAND VALLEY POWER

Revision Date

December 5, 2019

MISCELLANEOUS PRIMARY
ASSEMBLIES

M5-17 - 23
M5-32

M5-17M A T E R I A LITEM M5-18 M5-19 M5-20E M5-21 M5-22 M5-23 M5-32

M5-17 M5-18
M5-19

M5-20E M5-21
M5-22

M5-23 M5-32

cu
i

ek

ea

eb

c-d-ek

i

ek

j

ec

j

d-ek

(Come as a pair)

aa k bo o aa

fi

av

p

bo eu

12"

p

av
p

c
d
d
i
j
k
o
p
aa

bo
cu
ea
eb
ec
ek
eu
fi

av

Bolt, machine, 5/8"x required length 2
Washer, Square 3"
Washer, Square curved 3"

2 1
1

Bolt, carriage 3" 2
Screw, lag, 1/2" x 4 1/2" 1 1
Insulator, suspension 1
Bolt, eye, 5/8" x required length 1
Connector, compression 21
Eye nut 1 1

Shackle, anchor 1 1
Brace, wood, 28" 2

Jumper 11

Insulator, post type, 1 3/4" stud
Bracket, for post type insulator
Bracket, offset, neutral, insulated
Locknuts, as required
Link, extension, insulated
Connector, hot line 1

1

1

1
1

d
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GRAND VALLEY POWER

rp
1 Line Protector - 3 piece

Jan 5, 2016

RAPTOR PROTECTION ASSEMBLY

LINE PROTECTOR

M5-30A

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

Revision Date

SINGLE SUPPORT

DOUBLE SUPPORT

SINGLE SUPPORT DOUBLE SUPPORT

12 KV Pin Insulator KE1045AC KE1131C

25 KV Pin Insulator KE1045AF KE1131F

POST Insulator KE1045AC KE1131C

Single Support - Overall Coverage Length of 72"

Double Support - Overall Coverage Length of 78"

rp

rp

Line Protector - 3 Pieces

Line Protector - 3 Pieces
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GRAND VALLEY POWER

c 5 Bolt, machine, 5/8" x required length

d 5 Washer, 2 1/4" square, 13/16"hole

ek - Locknuts

ae 1 By-pass arrester

bu 1 Connector, grounding sc 1 Regulator, step type

Jan. 20, 2023

12.5 / 7.2 KV 

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

av - Jumpers, stranded, as required

M7-11

d 5 Washer, 3" square, curved

af 2 Cutout, Load Break, solid blades

Revision Date:

1 A1X

ONE 50 or 75 KVA VOLTAGE REGULATOR
POLE MOUNTED

16
'-0

"
M

in
im

um

3'
-0

'

af

ae

4'
-0

'

Control Box

sc

p

bu

p

A1X

av
av

af
ae

sc

Control Box

Grade

c-d-ek

c-d-ek

c-d-ek
j

M5-29

j 1 Screw, lag, 1/2" x 4"

1

M5-29

p - Connectors as required

Bail
ap

2 Bail, hot line

ap 2 Clamp, hot line

Note: When strength
of existing pole is
inadequate for the
regulator weight, use
two poles structure
as shown on drawing
VM7-1.

Non-load
Break

Load
Break

Load Break

Do not construct
with regulators
100A or larger.

af 1 Cutout, Non-load Break, solid blades

mwilliams
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GRAND VALLEY POWER

Revision Date

Jan. 20, 2023

12.5 / 7.2 KV
50 or 75 KVA VOLTAGE REGULATOR

M7-11
Wire Diagram

Source Load

N.O.

50 or 75 KVA Regular

Surge Arrestor

Surge Arrestor

Neutral

WIRING DIAGRAM

Load Break Cutout
with Solid Blade

Load Break Cutout
with Solid Blade

Non-load Break
Cutout with
Solid Blades

(Normally open)



GRAND VALLEY POWER

DATE

JAN 2015

3" U-Guard

Control Cable

Ground Wire

VOLTAGE

REGULATOR

CONTROL

BOX

VOLTAGE

REGULATOR

CONTROL

BOX

VOLTAGE

REGULATOR

CONTROL

BOX

VOLTAGE REGULATOR CONTROL

GUIDE DRAWING

NOTE:

Mount U-Guard flush

with the Control Box.

No control cable shall

be exposed less than

9 feet above the grade.
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GRAND VALLEY POWER

ITEM NO. M A T E R I A L ITEM NO. M A T E R I A L

d 23 Washer, 2 1/4" square, 13/16" hole

g 3 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
j 1 Screw, lag, 1/2" x 4"

k Insulator, suspension, epoxy

aa Nut, eye, 5/8"

p Connectors, as required

ae 6 Lighting arrester

af 3 Cutout, load break, solid blade

ek Locknuts, as required

gh Meter box, meter and test block

sd 3 Transformer, current

se 3
1 Rack, primary metering

M8-15A

THREE PHASE METERING GUIDE

Jan. 23, 2023

Revision Date

n 5 Bolt, double arming, 5/8" x required length

Note: All jumpers are 600A
     Insulated Conductor.

c 5 Bolt, machine, 5/8" x required length

6

6

fl

Transformer, potential

THREE PHASE  4-WIRE WYE

Grade

10' Crossarm
1"-9"2'-9" 4'-6"6" 6"

6" 6" 1'9" 6"

c-d-ek

n-d-ek
a-e

k

c-d-ek

afc-d-ek

4'
-0

"
3-

0"
18

' M
in

im
um

fl
se

sd

gh

p
k

af
M5-27

j

c-d-ek

c-d-ek

s-d

se

fl

gh

ae

c-d-ek

d 2 Washer, 2 1/4" square, curved

VM8-15A



GRAND VALLEY POWER

Revision Date

August 17, 2018

M A T E R I A LNO.ITEM

120V in
Liquid
Tight
Non
Metallic
Conduit

Box with
10A Fuse

Coax in
Non Metallic

Conduit

120V in
Non Metallic
Conduit

120V to
Transformer

Neutral

Pole Ground

To Antenna

Coax

GATEWAY

AMI GATEWAY

M8-20

ANTENNA
DETAIL

Coax in
Non Metallic
Conduit

Pole Ground

12
' A

bo
ve

 G
ro

un
d

1 Gateway
1 Antenna Kit

50' Non Metallic Conduit
2' Liquid Tight Non-Metallic Conduit

3 Fitting, Various

Coupling

1 Bracket Fiberglass
8 Clamp, Conduit
1 Bolt, Machine 5/8"

1 Weather Head

1 Box, Junction with Fuse

Ground
Cabinet

1 Lag, Screw



GRAND VALLEY POWER

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

July 20, 2018

AMI RELAY
M8-21Revision Date

120V to
Transformer

2 Conductor
Cord

Cord Fitting

Neutral

1 Relay
1 Cord Fitting

10' 2 Conductor Cord

Relay

1 Bolt, Machine 5/8"

1 Bracket, Fiberglass

1 lag, Screw
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GRAND VALLEY POWER

ITEM NO. M A T E R I A L ITEM NO. M A T E R I A L

c 2 Bolt, machine, 5/8" x required length

d 2 Washer, 2 1/4" square, 3/16" hole

g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0"
p 3 Connector, compression type

p Connector, as required

av Jumpers, stranded, as required

ax 3 Cutout / Arrestor Combination

dp 2 Clamp, ground wire
ea 1 Insulator, post type, with 7" stud

fc Capacitor, _____________ kvar each

fd 1 Hanger, cluster type

ek Locknuts, as required

kvar Connected to each Cutout

Fuse Size  (Amp.)
100
15

Note :  Care must be taken to coordinate fuse with sectionalizing plan.

SUGGESTED FUSING TABLE

X X' NOTES:

SECTION  X-X'

M9-13

12.5 / 7.2 KV
THREE PHASE FIXED CAPACITOR ASSEMBLY

Jan. 24, 2023

Revision Date:

2'
-0

"
2'

-0
"

3'-8"4" 2'-2" 1'-6" 4"

1'
-8

"

1 Specify number and kvar required.

2 Load Break cutouts for installations
   over 75 kvar / phase.

3 Specify insulating caps for primary
   terminal bushings.

4 Strip 4" of insulation off of Jumpers
   below cutouts for grounding.

4'
-0

"

c-d-ek

av

c-d-ek ax

p

p

ea

Common Neutral

fc
fc

d 2 Washer, 3" square, curved



GRAND VALLEY POWER

ITEM NO. M A T E R I A L ITEM NO. M A T E R I A L
c 1 Bolt, machine, 5/8" x required length

d 4 Washer, 2 1/4" square, 3/16" hole

g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0"
p 3 Connector, compression type

Connector, as required

av Jumpers, stranded, as required

dp 2 Clamp, ground wire

ea 1 Insulator, post type, with 7" stud

fc Capacitor, _____________ kvar each

fd 1 Hanger, cluster type

ek Locknuts, as required

2 3 Oil switch

3 1 Transformer

4 1 Meter socket

1 Control

kvar Connected to each Cutout
Fuse Size  (Amp.)

100
15

Note :  Care must be taken to coordinate fuse with sectionalizing plan.

4

SUGGESTED FUSING TABLE

X X' NOTES:
1  Specify number and kvar

2  Strip 4" of insulation off
    Jumpers below cutouts for

4  Specify insulating caps for
    primary terminal bushings.

3

SECTION  X-X'

M9-13CS

12.5 / 7.2 KV and 14.4 / 24.9 KVV
THREE PHASE CAPACITOR ASSEMBLY

Jasn. 25, 2023

Revision Date:

2'
-0

"
2'

-0
"

3'-8"4" 2'-2" 1'-6" 4"

1'
-8

" 1

1 1 Line post current sensor

2

ax 3 Cutout / Arrestor Combination

4'
-0

"

av

g

c-d-ek

Conduit

    grounding below cutouts for
    grounding

    required

ax

p

ea

p

Common Neutral

p

fc

VM9-13CS

d 4 Washer,3' square, curved

mwilliams
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GRAND VALLEY POWER

ITEM NO. M A T E R I A L ITEM NO. M A T E R I A L
c 1 Bolt, machine, 5/8" x required length

d 4 Washer, 2 1/4" square, 3/16" hole

g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0"
p 3 Connector, compression type

Connector, as required

av Jumpers, stranded, as required

dp 2 Clamp, ground wire

ea 1 Insulator, post type, with 7" stud

fc Capacitor, _____________ kvar each

fd 1 Hanger, cluster type

ek Locknuts, as required

2 3 Oil switch

3 1 Transformer

4 1 Meter socket

1 Control

kvar Connected to each Cutout
Fuse Size  (Amp.)

100
15

Note :  Care must be taken to coordinate fuse with sectionalizing plan.

4

SUGGESTED FUSING TABLE

X X' NOTES:
1  Specify number and kvar

2  Strip 4" of insulation off
    Jumpers below cutouts for

4  Specify insulating caps for
    primary terminal bushings.

3

SECTION  X-X'

M9-13TS

12.5 / 7.2 KV and 14.4 / 24.9 KVV
THREE PHASE CAPACITOR ASSEMBLY

Jan. 25, 2023

Revision Date:

2'
-0

"
2'

-0
"

3'-8"4" 2'-2" 1'-6" 4"

1'
-8

"

2

ax 3 Cutout / Arrestor Combination

4'
-0

"

av

g

c-d-ek

    grounding below cutouts for
    grounding

    required

ax

p

ea

p

Common Neutral

p

fc

VM9-13TS

d 4 Washer,3' square, curved
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GRAND VALLEY POWER

YARD LIGHT STANDARD

M26-50 LED YLRevision Date
August 2017

Final Grade

Wood Pole

50 LED - WOOD POLE

M26-50 LED YL.DWG

M26-50 LED YLDuplex Cable

Ground to Light Bracket

Neutral Conductor

Note:
Light Bracket should be grounded by
connecting to the neutral or to the 
ground wire if present.
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ROADWAY LIGHT STANDARD

M26-100C,
M26-250C

100 W & 250 W COBRA LIGHT

M26-100C.DWG

M26-100C OR M26-250C
100W OR 250W Cobra Light
Type III Flat Lens

ON A WOOD POLE

GRAND VALLEY POWER

Revision Date
August 2017

Final Grade

Duplex Cable

Ground to Light Bracket

Neutral Conductor

Note:
Light Bracket should be grounded by 
connecting to the neutral or to the ground
wire if present.

FOR RETIREMENT ONLY
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GRAND VALLEY POWER

ROADWAY LIGHT STANDARD

M26-250C*,Revision Date

Dec 9, 2016

10'-0"

Foundation

Pole Base

Pole Shaft
Dia. + 1/16"

7"

6" 6"

Arm PlatePole Plate

Final Grade

30-S

Note: Fits 30'-0"
Poles for M26-250c
and 250CL only.

250W COBRA LIGHT

M26-250C.DWG

2" Electric Grade
PVC Conduit

2" Diameter

Break Away Base
(Valmont #TB2-17)

30-S
Galvanized
Steel Pole

Hand Hole

Set Base Top
6" above Final Grade

Pre-cast Foundation

1" Diameter
Galvanized
Bolts

8 
3/

4"

17
"

60
'

24
"

24"
Dia.

4"

30
'-0

"

Ground
Rod

Note:
Connect the Break Away
Base and the Steel Pole
to the Ground Rod and 

M26-250C
250W HPS Cobra Light
Type III Flat Lens

2"

2"

6"

3"

3
4" X 10 UNC

7
8" Diameter

1 18" x 1 9
16" Slots

12" Bolt Circle

12" Bolt Circle

System Neutral.

*For Retirement Only
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GRAND VALLEY POWER

ROADWAY LIGHT STANDARD

M26-50C LEDRevision Date

April 29, 2020

10'-0"

Foundation

Pole Base

Pole Shaft
Dia. + 1/16"

7"

6" 6"

Arm PlatePole Plate

Final Grade

30-S

Note: Fits 30'-0"
Poles for M26-250c
and 250CL only.

M26-50C LED COBRA LIGHT

M26-50C_LED_STEEL.DWG

2" Electric Grade
PVC Conduit

2" Diameter

Break Away Base
(Valmont #TB2-17)

30-S
Galvanized
Steel Pole

Hand Hole

Set Base Top
6" above Final Grade

Pre-cast Foundation

1" Diameter
Galvanized
Bolts

8 
3/

4"

17
"

60
'

24
"

24"
Dia.

4"

30
'-0

"

Ground
Rod

Note:
Connect the Break Away
Base and the Steel Pole
to the Ground Rod and 

M26-50C LED
Cobra Light

2"

2"

6"

3"

3
4" X 10 UNC

7
8" Diameter

1 18" x 1 9
16" Slots

12" Bolt Circle

12" Bolt Circle

System Neutral.



GRAND VALLEY POWER

ROADWAY LIGHT STANDARD

M26-115C LEDRevision Date

April 18, 2018

10'-0"

Foundation

Pole Base

Pole Shaft
Dia. + 1/16"

7"

6" 6"

Arm PlatePole Plate

Final Grade

30-S

Note: Fits 30'-0"
Poles for M26-250c
and 250CL only.

M26-115C LED COBRA LIGHT

M26-115C_LED_STEEL.DWG

2" Electric Grade
PVC Conduit

2" Diameter

Break Away Base
(Valmont #TB2-17)

30-S
Galvanized
Steel Pole

Hand Hole

Set Base Top
6" above Final Grade

Pre-cast Foundation

1" Diameter
Galvanized
Bolts

8 
3/

4"

17
"

60
'

24
"

24"
Dia.

4"

30
'-0

"

Ground
Rod

Note:
Connect the Break Away
Base and the Steel Pole
to the Ground Rod and 

M26-115C LED
Cobra Light

2"

2"

6"

3"

3
4" X 10 UNC

7
8" Diameter

1 18" x 1 9
16" Slots

12" Bolt Circle

12" Bolt Circle

System Neutral.



ROADWAY LIGHT STANDARD
115W LED COBRA LIGHT

M26-115C_LED.DWG

M26-115C LED
COBRA LIGHT

ON A WOOD POLE

GRAND VALLEY POWER

Revision Date
April 18. 2018

Final Grade

Duplex Cable

Ground to Light Bracket

Neutral Conductor

Note:
Light Bracket should be grounded by 
connecting to the neutral or to the ground
wire if present.

M26-115C
LED



mwilliams
Typewritten Text
30-S Base

mwilliams
Typewritten Text



mwilliams
Typewritten Text
30-S Base



mwilliams
Typewritten Text
30-SCL Base



GRAND VALLEY POWER

ORNAMENTAL STREET LIGHTING

M26-115CBRevision Date
Sept 10, 2019

30
'-0

"
60

"

24
"

Foundation

Pole Base

Final Grade

Set Base top
6" above Final Grade

STANDARD 115W PS

30-SCL

(3) 2" Such. 40 Electric
Grade PVC Conduits

24"

Pre-cast Foundation

2" PVC Conduit

Hand Hole
Break Away Base
(Valmount #TB2-17)

See Manufacturer's Detail
for Mtg. to Pole

(4) 1" Diameter
Galvanized Bolts

30-SCL
Black Steel

M26-115CB.DWG

Ground
Rod

Note:
Connect the Break Away
Base and the Steel Pole 
to the Ground Rod and

17
"

6"
12" Bolt Circle

(4) 1 18' x 1 9
16" Slots

12" Bolt Circle

System Neutral.

M26-115CB LED
COBRA LIGHT



GRAND VALLEY POWER

ORNAMENTAL STREET LIGHTING

M26-250CL,Revision Date
Sept 10, 2019

30
'-0

"
60

"

24
"

Foundation

Pole Base

Final Grade

Set Base top
6" above Final Grade

STANDARD 250W PS

(For Retirement Only)

(3) 2" Such. 40 Electric
Grade PVC Conduits

24"

Pre-cast Foundation

2" PVC Conduit

Hand Hole
Break Away Base
(Valmount #TB2-17)

M26-250CL
250W HPS Type III
Curvilinear

See Manufacturer's Detail
for Mtg. to Pole

(4) 1" Diameter
Galvanized Bolts

30-SCL
Black Steel

M26-250CL.DWG

Ground
Rod

Note:
Connect the Break Away
Base and the Steel Pole 
to the Ground Rod and

17
"

6"
12" Bolt Circle

(4) 1 18' x 1 9
16" Slots

12" Bolt Circle

System Neutral.
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M26-250CL , 30-SCL





mwilliams
Typewritten Text
30-SCL Base

mwilliams
Typewritten Text



GRAND VALLEY POWER

ROADWAY LIGHT STANDARD

M26-400C, Revision Date

Dec 9, 2016

10'-0"

Foundation

Pole Base

Pole Shaft
Dia. + 1/16"

8-
3/

4"

7"

6" 6"

Arm PlatePole Plate

Final Grade

40-S

M26-400C
400W HPS Cobra Light
Type III Flat Lens

2" Dia.

4"

40
'-0

"
17

"
60

"

Hand Hole

24
"

24"
Dia.

Pre-cast Foundation

2" Sch. 40 Electric
Grade Conduit

Break Away Base
(Valmont #TB3-17)

Set Base Top
6" above final grade

17" Bolt Circle
1" Dia.
Galvanized
Bolts

40-S Galvanized
Steel Pole

400W COBRA LIGHT

M26-400C.DWG

Ground
Rod

Note:
Connect the Break Away
Base and the Steel Pole
to the Ground Rod and

2"
2"

6"

1 18" x 1 9
16" Slots

15" Bolt Circle
3" 7

8" Dia.

3
4" x 10 UNC

System Neutral.
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GRAND VALLEY POWER

ROADWAY LIGHT STANDARD

M26-CDOT,Revision Date

Dec 9, 2016

10'-0"

Foundation

Pole Base

8-
3/

4"

7"

6" 6"

Arm PlatePole Plate

Final Grade

40-S CDOT-1

2" Dia.

4"

40
'-0

"
17

"
84

"

Hand Hole

24
"

24"
Dia

CDOT SPEC

2" Sch. 40 Electric
Grade Conduit

Break Away Base
(Valmont #TB3-17)

Set Base Top
4" above final grade

17" Bolt Circle 1" Dia.
Galvanized
Bolts

40-S Galvanized
Steel Pole

SINGLE LED COBRA LIGHT

M26-CDOT-1.DWG

Ground
Rod

Note:
Connect the Break Away
Base and the Steel Pole
to the Ground Rod and

CDOT Foundation has
(2) 2" and (1) 1/2"
Conduits, See Dwg.
40-S CDOT-1 Base

2"

2"

12
"

1
2" Sch. 40 Electric
Grade Conduit

4"

1
2"

1 18" x 1 9
16" Slots

15" Bolt Circle

3
4" x 10 UNC

3"

Pole Shaft
Dia. + 1

16"

7
8" Diameter

LED Street Light
CDOT SPEC

System Neutral.
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GRAND VALLEY POWER

ROADWAY LIGHT STANDARD

M26-CDOT,Revision Date

Dec 9, 2016

10'-0"

Foundation

Pole Base

Pole Shaft
Dia. + 1/16"

8-
3/

4"

7"

6"

6"

Arm Plate

Pole Plate

Final Grade

40-S CDOT-2

2' Dia.

4"

40
'-0

"
17

"
84

"

Hand Hole

24
"

24"
Dia

CDOT SPEC

2" Sch. 40 Electric
Grade Conduit

Break Away Base
(Valmont #TB3-17)

Set Base Top
4" above final grade

17" Bolt Circle 1" Dia.
Galvanized
Bolts

40-S Galvanized
Steel Pole

DOUBLE LED COBRA LIGHT

M26-CDOT-2.DWG

Ground Rod

Note:
Connect the Break Away
Base and the Steel Pole
to the Ground Rod and

CDOT Foundation has
(2) 2" and (1) 1/2"
Conduits, See Dwg.
40-S CDOT-2 Base

10'-0"

2"

2"

15" Bolt Circle

1 18" x 1 9
16" Slots

1
2"

12
"

1
2" Sch. 40 Electric
Grade Conduit

4"

7
8" Diameter

3"

3
4" x 10 UNC

LED Street Light
CDOT Spec

System Neutral.
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GRAND VALLEY POWER

Revision Date

FIGURE 1
TRENCH SPECIFICATIONS / CONFIGURATION

March 28, 2019 TRENCH 1

HOUSE

HOUSE

EA
SE

M
EN

T

JO
IN

T 
TR

EN
C

H

PROPERTY LINE

CUSTOMER TRENCH

CUSTOMER TRENCH

ST
R

EE
T 

R
.O

.W
.

ELECTRIC
EQUIPMENT

JO
IN

T 
TR

EN
C

H

EA
SE

M
EN

T

2'

R
.O

.W
.

PROPERTY LINE

5' 7'

6'

8'

14'

2'

GROUND  LINE

36
"

AS
 P

ER
 G

AS
 C

O
.

48
"

WARNING
TAPE

HOUSE SIDESTREET SIDE

14' EASEMENT

2' 2'

Electric Secondary Wire
(in flex conduit)

Electric Primary Wire

Selected Backfill

Phone and Cable TV

12
"

6" 8"

Gas Pipe

NOTE:
4" of select back fill must be
added to the trench as a pad
when rocky soil exists. 
Over excavate to maintain
48" depth to electric primary.

SPOIL
PILE





FOR INSPECTION OR QUESTIONS:

ACCEPTABLE - PLEASE CALL

WATER OR SEWER PIPE IS NOT

PRIMARY & SECONDARY POWER CONDUITS, 3" Sch. 40 Electrical Grade Conduit (48" DEEP FROM THE FINAL GRADE)

TYPICAL STREET SECTION

STREET

RIGHT-OF-WAY

It is the general practice of GVP to allow the developer to

     (Gray in Color) unless otherwise specified by GVP.

not per above specifications.

depth of crossing sleeves and reject the installation if

GVP reserves the right to inspect the location, size and

installed, open trenching or boring is required by the Developer.

If roads are surfaced in development before conduits are

        (on curb concrete, etc.)

     3. Some type of permanent marking system. [Optional]

     2. As-built of station location (2x4, Steel Post, etc..)

     1. Electronic marker, (tracer wire ) [Optional]

  G. Conduit location marked with:

  F.  Conduit ends stubed out 5 feet into easement on

  E.  Number of conduits as specified by GVP map.

  D.  Conduit locations specified by GVP map.

  C.  Both ends of conduit capped.

  B.  Conduit buried at specified depth, (see sketch above).

  A.  3" Schedule 40 Electrical Grade PVC conduit used,

provided the following GVP requirements are met:

supply and install road crossings for electrical facilities

ROAD1-X.DWG (11x17)

      both sides.

8'

14' EASEMENT

6'

TRENCH

C

L

GVP

END VIEW OF CROSSING

ROAD CROSSING SPECIFICATIONS

GRAND VALLEY POWER

          DATE  __/__/__

OF CROSSING AT TIME OF CONTRACT.

THIS DRAWING TO DEVELOPER WITH MAP

(970) 242-0040

4
8

'

1 0F 2

EXHIBIT "A"

8'

Final Grade at the Trench

TRENCH

GVP

C

14' EASEMENT

C

L
6'

L

GRAND VALLEY POWER

DATE: 1/16/2014

DRAWN:  D.S.G

2'
2'

2'

(TYP)

PHONE & TV CONDUITS, number and size as specified by eash company (48" DEEP FROM THE FINAL GRADE)

SPOIL

PILE

SPOIL

PILE

Primary Power Conduit

Secondary Power Conduit

Phone and TV Conduits

GVP Trench

2' Typ.

12"

Minimum



FOR INSPECTION OR QUESTIONS:

ACCEPTABLE - PLEASE CALL

WATER OR SEWER PIPE IS NOT

PRIMARY & SECONDARY POWER CONDUITS, 3" Sch. 40 Electrical Grade Conduit (48" DEEP FROM THE FINAL GRADE)

PHONE & TV CONDUITS, number and size specified by each company (24" DEEP FROM THE FINAL GRADE)

TYPICAL STREET SECTION

STREET

RIGHT-OF-WAY

It is the general practice of GVP to allow the developer to

     (Gray in Color) unless otherwise specified by GVP.

not per above specifications.

depth of crossing sleeves and reject the installation if

GVP reserves the right to inspect the location, size and

installed, open trenching or boring is required by the Developer.

If roads are surfaced in development before conduits are

        (on curb concrete, etc.)

     3. Some type of permanent marking system. [Optional]

     2. As-built of station location (2x4, Steel Post, etc..)

     1. Electronic marker, (tracer wire ) [Optional]

  G. Conduit location marked with:

  F.  Conduit ends stubed out 5 feet into easement on

  E.  Number of conduits as specified by GVP map.

  D.  Conduit locations specified by GVP map.

  C.  Both ends of conduit capped.

  B.  Conduit buried at specified depth, (see sketch above).

  A.  3" Schedule 40 Electrical Grade PVC conduit used,

provided the following GVP requirements are met:

supply and install road crossings for electrical facilities

ROAD2.V.DWG (11x17)

      both sides.

8'

14' EASEMENT

6'

TRENCH

C

L

GVP

BORROW

DITCH

L

C

END VIEW OF CROSSING

ROAD CROSSING SPECIFICATIONS

GRAND VALLEY POWER

          DATE  __/__/__

OF CROSSING AT TIME OF CONTRACT.

THIS DRAWING TO DEVELOPER WITH MAP

(970) 242-0040

4
8
'

2 0F 2

EXHIBIT "A"

8'

Final Grade at the Trench

TRENCH

GVP

C

14' EASEMENT

C

L

48"

DITCH

BORROW

C

L

6'

L

GRAND VALLEY POWER

Revision Date:

April 4, 2017

GVP Trench

2' (Typ)

Primary Power Conduit

Secondary Power Conduit

Phone and TV Conduit

12"

Min.

2'

(Typ)

Spoil

Pile

Spoil

pile































































GRAND VALLEY POWER

ITEM NO.
M A T E R I A L

ITEM NO.
M A T E R I A L

av
Cutout (load break type)

1

av

- Jumpers, as required (cover)

Feb. 18, 2016

7.2 / 12.5 KV - SINGLE PHASE

UA2U

CABLE TERMINAL POLE

36
"

48
"

24
"

4" M
in

.

18
'-0

"
M

in
im

um

NEUTRAL

GUY

PLAN VIEW

B

p

av

af

G

U

Y

"B" MINIMUM

7.2/12/5 KV 

14.4/24.9KV

NOTES:

DESIGNATE AS:

Fuse link
1

af

Screw, lag 1/2" x 4", as required
1

j

Connectors, as required

-
p

Anchor, shackle.
1

bo

arrester, riser pole (MOV)
1*

Uae

U-Guard, PV-Mold, 3"  Sch. 40

_

Ugc

Ventilator Fitting, 3" riser  (UA2UA)
1

-

Cable support
1

Uhc

Equipment support bracket
1

Uhj

d
3

Washer, square 2 1/4" ek

-

Locknuts, as required

Bolt, machine, 5/8" x required length
1

c

o

1
Eye bolt

Ugk

1
Cable termination

Revision Date

15"

20"

 

 

 

2     Single Distribution Arrester

 

2A   Parallel Distribution Arrester

 

2B   Intermediate Arrester

M
i
n
.

18
"

NOTE:

Ventilator Fitting is to be

used with conduit and to

be mounted at grade.  If

not required, the U-Guard

is to be extended 18 inches

Grade

U-Guard

Conduit System, optional

(Poly or PVC, up to 6" conduit)

1  Total arrester lead length must be

 

2  No bends permitted within 6 inches

    of cable terminal base.

 

3  Allow minimum cable slack of 24 inches

    at bottom of riser.

 

4  All live parts must have an 18 foot

    clearance above grade and must be

    installed a minimum of 6 inches above

    under 3 feet.

below grade.

    the neutral conductor.

Screw, lag 1/4" x 2 1/2"
36

j

pav

af

Uae

Ugk

Uhj

Ugk

Uhc-o-bo

Ugc

Ventilator Fitting
(UA2UA)
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GRAND VALLEY POWER

ITEM NO.

M A T E R I A L

ITEM NO.
M A T E R I A L

av
Cutout (14.4 kv load break type)

1

av

-

Jumpers, as required (cover)

Feb. 18, 2016

14.4 / 24.9 KV - SINGLE PHASE

VUA2U

CABLE TERMINAL POLE

36
"

48
"

2
4
"

4" M
in

.

18
'-0

"
M

in
im

um

NEUTRAL

GUY

PLAN VIEW

B

G

U

Y

"B" MINIMUM

7.2/12/5 KV 

14.4/24.9KV

NOTES:

DESIGNATE AS:

Fuse link
1af

Screw, lag 1/2" x 4"
1

j

Connectors, as required

-

p

Anchor, shackle.
1

bo

arrester, riser pole (MOV)
1*

Uae

U-Guard, PV-Mold, 3"  Sch. 40

_

Ugc

Ventilator Fitting, 3" riser (VUA2UA)
1

-

Cable support
1

Uhc

Equipment support bracket
1

Uhj

d
3

Washer, square 2 1/4" ek

-

Locknuts, as required

Bolt, machine, 5/8" x required length
1

c

o

1
Eye Bolt

Ugk

1
Cable termination

Revision Date

15"

20"

 

 

 

2     Single Distribution Arrester

 

2A   Parallel Distribution Arrester

 

2B   Intermediate Arrester

M
i
n

.

18
"

NOTE:

Ventilator Fitting is to be

used with conduit and to

be mounted at grade.  If

not required, the U-Guard

is to be extended 18 inches

Grade

U-Guard

Conduit System, optional

(Poly or PVC, up to 6" conduit)

1  Total arrester lead length must be

 

2  No bends permitted within 6 inches

    of cable terminal base.

 

3  Allow minimum cable slack of 24 inches

    at bottom of riser.

 

4  All live parts must have an 18 foot

    clearance above grade and must

    be installed a minimum of 6 inches

below grade.

    under 3 feet.

    above the neutral conductor.

Screw, lag 1/4" x 2 1/2"
36

j

p
av

af

Uae

Ugk

p
Uhj

Ugk

av

af

Ugc

Uhc-o-bo

Ventilator Fitting
(VUA2UA)
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GRAND VALLEY POWER

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

af Cutout (load break type)2
av - Jumpers, as required (covered)

Feb. 23, 2016

7.2 / 12.5 KV - TWO PHASE

UB2
CABLE TERMINAL POLE

NOTES:

DESIGNATE AS:

Connectors, as required-p

Anchor, shackle.1bo

Arrester, riser pole (MOV)2Uae

U-Guard, PV-Mold, 4"  Sch. 402-3Ugc

Ventilator Fitting, 4" riser.1-

Cable support2Uhc

d 3 Washer, square 2 1/4"

ek - Locknuts, as requiredBolt, machine, 5/8" x required length2c

o 1 Eye Bolt

Ugk 2 Cable termination

fm 1 Mounting bracket

Revision Date

48
"

36
"

18
'-0

"
M

in
im

umNOTE:
Ventilator Fitting is to be
used with conduit and to
be mounted at grade.  If
not required, the U-Guard
is to be extended 18 inches

Grade

U-Guard

Conduit System, Optional
(Poly or PVC, up to 6" conduit)

1  Total arrester lead length
    must be under 3 feet.
2  No bends permitted within 6
    inches of cable terminal base.
3  Allow minimum cable slack of
    24 inches at bottom of riser. 
4  All live parts must have
    an 18 foot clearance above
    grade and must be installed a
    minimum of 6 inches above

2   Single Distribution Arrester
2A Parallel Distribution Arrester
2B Intermediate Arrester
*6 Arresters to be installed on
    parallel arrester applications.

below grade.
Ventilator Fitting

Ugc

Uhc-o-bo

Screw, lag 1/4" x 2 1/2"36j

    the neutral conductor.

18"
Minimum

PLAN VIEW

48"
af av

Ugk

Uae

av

af

Ugk

Uae

af

av

15° Fiberglass Standoff Bracket

Ugk

af

From Cutout (af)

Uae

From
Cutout (af)

av

Ugk
Uae

c-d-ek



GRAND VALLEY POWER

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

af Cutout (load break type)3
av - Jumpers, as required (cover)

Jan. 31, 2023

THREE PHASE

VUC2U

CABLE TERMINAL POLE

NOTES:

DESIGNATE AS:

FiberglassCrossarm, 3 5/8" x 4 5/8" x 8'-0"1g

Connectors, as required-p

Anchor, shackle.1bo

Arrester, riser pole (MOV)3*Uae

U-Guard, PV-Mold, 4"  Sch. 402-3Ugc

Ventilator Fitting, 4" riser (VUC2UA)1-

Cable support3Uhc

d 3 Washer, square 2 1/4" ek - Locknuts, as required
Bolt, machine, 5/8" x required length3c

o 1 Eye Bolt

Ugk 3 Cable termination

fm 1 Mounting bracket

Revision Date

24"

60
"

24" 22" 16"
10"

60
"

48
"

36
"

18
'-0

"
M

in
im

um

Grade

U-Guard

NOTE:
Ventilator Fitting is to be
used with conduit and to
be mounted at grade.  If
not required, the U-Guard
is to be extended 18 inches

Conduit System, Optional
(Poly or PVC, up to 6" conduit)

1  Total arrester lead length must be
    under 3 feet.

2  No bends permitted within 6 inches
    of cable terminal base.

3  Allow minimum cable slack of 24
    inches at bottom of riser. 

4  All live parts must have a 18 foot
    clearance above grade and must
    be installed a minimum of 6 inches
    above the neutral conductor.

2    Single Distribution Arrester

2A  Parallel Distribution Arrester

2B  Intermediate Arrester

*6   Arresters to be installed on parallel
      arrester applications

below grade.

Ventilator Fitting
(VUC2UA)

Ugc

Uhc-o-bop

Ugk

af
g

av

fm Uae

Screw, lag 1/4" x 2 1/2"j 36

18
"

M
in

d 3 Washer, 3" square, curved

UC2U

mwilliams
Typewritten Text

mwilliams
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Revision Date

Nov 19, 2019

32
.5

"

52.5"

45.5"

SINGLE PHASE HILL HOLDER

UM1-HH

NORDIC PART NUMBER
59506310

NOTE:
1. Dimension shown are sized
    for a single phase transformer.
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26 1/2"

58"

PAD CENTERED ON VAULT

58"

58
"

9

VAULT CENTERED ON BASE

PAD
2

48"

8"

1

3

5

4

9

7

8 6 48
"

4"

SECTION

NOTES:
3/4" Hole, total of four.

Final grade, 12" below "TOP ELEVATION" of Pad.

Backfill to be well compacted.

Soil under Base to be well "compacted" with
an addition of 12" of washed rock under base,
"LEVEL BASE CAREFULLY".

Four knockouts 16" x 18".

Conduit(s) installed through knockouts
shall be grouted.

Bond #2 Copper into Ground System with
rod and neutral.

Conduit ends to be sealed (with or without cable.)

Lifting holes.

12
"

PAD    =  1300 LBS. 

BASE   =  1100 LBS.

VAULT  =  3500 LBS.

APPROXIMATE WEIGHT H.C. MAT. #

SPLICE VAULT

UM-30

Final Grade

Top Elevation

9

8

7

6

5

4

3

2

1

40400

40150

40750
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GRAND VALLEY POWER

ITEM NO.
M A T E R I A L

ITEM NO.
M A T E R I A L

1
8

'
-
0

"
 
M

I
N

I
M

U
M

Grade

Ugk
U-Guard, PV-Mold, 3"  Sch. 80

2-3

j

-

Screw, Lag 1/4" x 3"  with washer

Aug 14, 2013

PV - MOLD

UM5/3.5U,

U-GUARD POLE RISER SYSTEM

-

1 Ventilator Fitting 3" riser w/UM5/3.5UA

UM5/3.5UA

Drawn By:  DSG

Ugk

Ventilator Fitting

3
6

"

1
8

"

Ugk

Ventilator Fitting

U-Guard

Conduit System, optional

(Poly or PVC, up to 4" conduit)

NOTE:

Ventilator Fitting is to be

used with conduit and to

be mounted at grade.  If

not required, the U-Guard

is to be extended 18 inches

M
i
n
.

below grade.

Grade

mwilliams
Typewritten Text

mwilliams
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UM5/3.5U , UM5/3.5UA
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GRAND VALLEY POWER

ITEM NO.
M A T E R I A L

ITEM NO.
M A T E R I A L

Grade

Ugk
U-Guard, PV-Mold, 4"  Sch. 80

2-3

j

-

Screw, Lag 1/4" x 3"  with washer

Aug 14, 2013

PV - MOLD

UM5/4U,

U-GUARD POLE RISER SYSTEM

3
6
"

-

1 Ventilator Fitting 4" riser w/UM5/4UA

UM5/4UA

Drawn By: DSG

UNDERGROUND/UM5_4U.DWG

1
8
'
 
-
 
0
"
 
M

I
N

I
M

U
M

1
8
"

U-Guard

Conduit System. optional

(Poly or PVC, up to 4" conduit)

M
i
n
.

Ugk

Ventilator Fitting

Ventilator Fitting

NOTE:

Ventilator Fitting is to be

used with conduit and to

be mounted at grade.  If

not required, the U-Guard

is to be extended 18 inches 

below grade.

GradeGrade
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Revision Date
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Pole Top Pin Assembly

Neutral

ITEM NO. MATERIALITEM NO. MATERIAL
a 1 Insulator, pin type

b 1 Pin, pole top, 20"

c 3 Bolt, machine, 5/8" x required length

d 3 Washer, square, 2 1/4"

j 1 Screw, lag, 1/2" x 4", (VA1A only)

bs 1 Bolt, single upset, insulated, (VA1 only)

ec 1 Bracket, offset, insulated, (VA1A only)

ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE
0 TO 5° ANGLE, SINGLE PRIMARY SUPPORT

VA1

c 1 Bolt, machine 5/8" x required length

(ADDITIONAL MATERIALS FOR VA1A )

d 2 Washer, 3" square, curved

VA1A

1'
-3

"

8"
4"

2'
-8

"
d-ek

c-d-ek

c

b

a

b

c-d-ek

Position of Guy
when required

bs-d

c-d-ek ec

j

Specify VA1-1A for
Offset Neutral Assembly

c-d-ek
b

a

mwilliams
Text Box
VA1 , VA1A



GRAND VALLEY POWER

Revision Date

Aug 16, 2016

Pole Top Pin Assembly

Neutral

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

a 2 Insulator, pin type

b 2 Pin, pole top, 20"

c 3 Bolt, machine, 5/8" x required length

d 1 Washer, square, 2 1/4"

j 1 Screw, lag, 1/2" x 4", (VA1-1A only)bs 1 Bolt, single upset, insulated, (VA1-1 only)

ec 1 Bracket, offset, insulated, (VA1-1A only)

ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE
0 TO 5° Angle, Single Primary Support

VA1-1

c 1 Bolt, machine 5/8" x required length

(ADDITIONAL MATERIAL FOR VA1-1A)

VA1-1A

d 2 Washer, 3" square, curved

Pole to be gained on both
sides, to provide a flat surfaces
for the brackets.

cs 2 Bracket, pole top, 1/4" x 3"

Offset Neutral Assembly
Specify VA1-1A for

c

cs

ek

b

cs
c-d-ek

a

b

cs

c-d-ek

Position of Guy
when required

2'
-6

"

1'
-3

"

8"
4"

bs-d

c-d-ek
ec

j

c-d-ek b

cs

a

cs

mwilliams
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GRAND VALLEY POWER

Revision Date

Jan 22, 2020

Pole Top Pin Assembly

Neutral

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

a 2 Insulator, pin type

b 2 Pin, pole top, 20"

c 3 Bolt, machine, 5/8" x required length

d 1 Washer, square, 2 1/4"

bs 2 Bolt, single upset, insulated

en 2 Plate, double support

ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE

VA1-2

d 2 Washer, 3" square, curved

Pole to be gained on both
sides, to provide a flat surfaces
for the brackets.

cs 2 Bracket, pole top, 1/4" x 3"

0° TO 5° ANGLE, DOUBLE PRIMARY AND NEUTRAL SUPPORTS

2'
-6

"

1'
-3

"

8"
4"

a

b

cs

c-d-ek

c
cs

c-d-ejk

b

ek

cs

b

a

c-d-ek
c-d-ek

cs

bs-d

Position of Guy
when required

mwilliams
Text Box
VA1-2
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Revision Date
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M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

PHASE

NEUTRAL

k 1 Insulator, suspension epoxilator

ca 2 Deadend assembly, primary

ap 2 Clamp, hot line

- 2 Bail, hot line

av - Jumper, as required

VA1X

14.4 / 24.9 KV PRIMARY, 1 - PHASE
SECTIONALIZING IN CONDUCTOR DEADEND

p 2 Connectors, crimpit as required

p
ca k

Bail ap

av
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Revision Date

Jan 4, 2016

Pole Top Pin Assembly

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

a 2 Insulator, pin type

b 2 Pin, pole top, 20"

c 4 Bolt, machine, 5/8" x required length
da 1 Bracket, insulated

ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1 PHASE
DOUBLE PRIMARY SUPPORT

VA2

cs 2 Bracket, pole top, 1/4" x 3"

DESIGN LIMITS
Maximum transverse load:

  500 lbs. per pin

Maximum line angle within load limits:
5° to 30° Angle

d 3 Washer, 3" square, curved

ek

cs

c-d-ek

c

b

a

b

4"
8
"

2'
-6

"

1'
-3

"
6"

c-d-ek

c-ek

da

Position of Guy
when required

Neutral

cs cs

c-ek
c-d-ek

b
b

aa

da

mwilliams
Text Box
VA2
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Revision Date

Jan 4, 2016

Pole Top Pin Assembly

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

a 2 Insulator, pin type

b 2 Pin, pole top, 20"

c 4 Bolt, machine, 5/8" x required length
da 1 Bracket, insulated

ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1 PHASE
DOUBLE PRIMARY SUPPORT

VA2A

cs 2 Bracket, pole top, 1/4" x 3"

DESIGN LIMITS
Maximum transverse load:

  500 lbs. per pin

Maximum line angle within load limits:
5° to 30° Maximum Angle

d 3 Washer, 3" square, curved

ek

cs

c-d-ek

c

b

a

b

4"
8
"

2'
-6

"

1'
-3

"
6"

c-d-ek

c-ek

da

Position of Guy
when required

Neutral

cs cs

c-ek

c-d-ek

b
b

aa

da

dl

dl

2"
Min.

dl

Note:
Pole to be gained on both sides
to provide flat surfaces for brackets

dl 2 Pipe spacer, pole pin, 3/4" dia. x 1 1/2"

mwilliams
Text Box
VA2A
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Revision Date

Jan 5, 2016

Pole Top in Assembly PLAN

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

a 2 Insulator, pin type

b 2 Pin, pole top, 20"

c 6 Bolt, machine, 5/8" x required length

d 1 Washer, square, 2 1/4" x 13/16" hole

da 1 Bracket, insulated

ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE
DOUBLE PRIMARY AND NEUTRAL SUPPORTS

VA2-3

bv 2 Rod, armor, selected size

2'
-6

"

DESIGN LIMITS

Maximum transverse load:
500 lbs. per pin

Maximum line angle within load limits:
5° to 30°

d 3 Washer, 3" square, curved

Note:
Pole to be gained on 
both sides to provide
flat surfaces for brackets.

cs 1 Bracket, pole top, 1/4" x 3"

en 1 Plate, double support

c-d-ek

en

da

8"
4"

1'
-3

"

c-ek

a

b

cs

Position of Guy
when required

c-d-ek

en

c-d-ek c-ek

b
a

2"
Minimum

Guy

bv

Neutral

da
b

c

c-d-ek

ek

cs

Alternate Neutral Position

mwilliams
Text Box
VA2-3
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Revision Date

Jan 22, 2020

PLAN

X X

SECTION X-X

Note: Item cd and ce are shown on assembly drawings M41-1 and M41-10.

ITEM NO. M A T E R I A L SITEM NO. M A T E R I A L S

bv 2 Rod, Armor, select size

d 4 Washer, square, 3" curved

k 1 Insulator, suspension, epoxilator

o 2 Bolt, eye, 5/8" x required length

cd 1 Angle assembly, primary

ce 1 Angle assembly, neutral

ek - Locknut, as required

DESIGN LIMITS
Maximum transverse load:
4000 lbs. per conductor.

Maximum line angle within load limits:
20° to 60°

14.4 / 24.9 KV PRIMARY, 1-PHASE
30° TO 60° ANGLE, SINGLE PRIMARY SUPPORT

VA3

bo 2 Shackle, anchor

Pole Top Pin Assembly

c 1 Bolt, machine, 5/8" x required length

Alternate Neutral Position

bv

ce

bo

c-d-ek

od-ek

Guy

c-d-ek bo

k

bv

cd

Position of Guy

4'
-0

"

o-d ce
bo

9"

1'
-6

" o-d-ek

c-d-ek

bo
cd

k

mwilliams
Text Box
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GRAND VALLEY POWER

Revision date

Jan 22, 2020

PLAN

X X

SECTION X-X

ITEM NO. M A T E R I A L SITEM NO. M A T E R I A L S

bv 2 Rod, Armor, required size

d 2 Washer, square, 2 1/4" 

k 1 Insulator, suspension, 25kv epoxilator

o 2 Bolt, eye, 5/8" x required length

cd 1 Angle assembly, primary

ek - Locknut, as required

DESIGN LIMITS
Maximum transverse load: 4000 lbs.

4000 lbs. per conductor.

Maximum line angle within load limits:
20° to 60° Angle

14.4 / 24.9 KV PRIMARY, 1-PHASE
30° TO 60° ANGLE, SINGLE PRIMARY SUPPORT

VA3B

bo 1 Shackle, anchor

Pole Top Pin Assembly

c 1 Bolt, machine, 5/8" x required length

d 2 Washer, square, 3" curved da 1 Bracket, insulated, J10

Neutral Position

c-d-ek

bv

c-d-ek

d-ek

o

bv

cd

bo

k
c-d-ek

Guy

4'
-0

"
9"

1'
-6

'

Position of Guy

cdk
bo

c-d-ek

o-d-ek

c-d-ekda

mwilliams
Text Box
VA3B     
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Jan 22, 2020

PLAN

X X

SECTION X-X

Note: Item ca and cc are shown on assembly drawings M42-3, M42-13 and M42-21

ITEM NO. M A T E R I A L SITEM NO. M A T E R I A L S

d 4 Washer, square, 3" curved

k 2 Insulator, suspension, epoxilator

o 4 Bolt, eye, 5/8" x required length

ca 2 Deadend assembly, primary

cc 2 Deadend assembly, neutral

ek - Locknut, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE
60° TO 90° ANGLE, SINGLE PRIMARY SUPPORT

VA4

p - Connectors, as required aq - Jumpers, as required

cc

cco-d-ek

Guy ca

k

p
ca

cak

Position of Guy

cc

4'
-0

"
9"

1'
-3

"
3"

3" o-d-ek

o-d-ek

aq

aq
aq

aq

mwilliams
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Revision Date

Jan 6, 2016

4'
-0

"

PLAN

X X

SECTION X-X

Item ca and cc are shown on assembly drawings M42-3, M42-13 and M42-21

ITEM NO. MATERIALSITEM NO. MATERIALS

d 2 Washer, square, 2 1/4"

k 1 Insulator, suspension, epoxilator

o 2 Bolt, eye, 5/8" x required length

ca 1 Deadend assembly, primary

cc 1 Deadend assembly, neutral

ek - Locknut, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE
DEADEND (SINGLE) , SINGLE PRIMARY SUPPORT

VA5

1'
-6

"

Note:

o-d-ek
cc

9" o-d-ek

Position of Guy

k ca

Guy

c-d-ek

3" square curved washer

3" square flat washer

(2) 2 14" square washers

3" square flat washer 3" square curved washer

d 2 Washer, square, 3" flat

c 1 Bolt, machine, 5/8" x required length

Neutral

Neutral

d 2 Washer, square, 3" curved

Tap

Tap

cc

mwilliams
Text Box
VA5
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JAN 6, 2016

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
d 2 Washer, square, 3" curved

3'
-0

"

1'
-3

"

Tap

Notes:
A5-1 assembly may be used with 
drawings such as A1, A1-1, and A2. 

Items ca and cc are shown on
assembly drawings M42-3, M42-11, 
M42-13, and M42-21.

k 1 Insulator, suspension, epoxilator

o 2 Bolt, eye, 5/8" x required length

p - Connectors, as required

av - Jumpers and leads, as required

ca 1 Deadend assembly, primary

cc 1 Deadend assembly, neutral

ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY
SINGLE PHASE TAP

VA5-1

(See guide drawings M29-1 and M29-2)

Modified to meet
2005 RUS Standards.

1'
-0

"
6" o-d-ek

p av

ca

k

Position of Guy

p

cco-d-ek

3" square curved washer
3" square curved
washer

3" square flat washer

Neutral
Tap

3" square flat washer

p

PLAN

Neutral

d 2 Washer, square, 3" flat
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Revision Date
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ITEM NO. MATERIALITEM NO. MATERIAL

d 2 Washer, square, 3" curved

k 1 Insulator, suspension, epoxilator

o 2 Bolt, eye, 5/8" x required length

p - Connectors, as required

av - Jumpers and leads, as required
ca 1 Deadend assembly, primary
cc 1 Deadend assembly, neutral
ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY
SINGLE PHASE TAP

VA5-2

4'
-0

"

9"
6"

3'-0" Minimum

Tap

Notes:
A5-2 assembly may used with drawings
such as: B1, B1-1, B2, B7, C1, C1-2,
C1-3, C1-4, C2-1, C2-2. (See tap
assembly guide M29-1 and M29-2)

Specify A5-2A for tap to existing
eyebolt.

aa 2 Nut, eye, 5/8 (A5-2A only)

eu 1 Link, extension, insulated

VA5-2A

Items ca and cc are shown on 
assembly drawings M42-3, M42-11,
M42-13, and M42-21.

Modified to meet
2005 RUS Standards.

o-d-ek

Alternate Neutral
Location

p

cc

o-d-ek eu

p av

k ca

3" square
curved washer

3" square
flat washer

3" square
curved washer

3" square
flat washer

Neutral

d 2 Washer, square, 3" flat

Neutral

Tap

cc
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M A T E R I A LM A T E R I A LNO.ITEM NOITEM

PLAN

4'
-0

"

Notes:
VA5-3 assembly may be used with
drawings such as; VA4, VB4-1, and
VC4-1.

See guide drawings VM29-1 and
VM29-2.

Items ca and cc are shown on 
assembly drawings M42-3, M42-11,
M42-13, and M42-21.

k 1 Insulator, suspension, epoxilator

aa 2 Nut, eye, 5/8"

ca 1 Deadend assembly, primary
cc 1 Deadend assembly, neutral
ek - Locknuts, as required

14.4 / 24.9 KV PRIMARY
SINGLE PHASE TAP

VA5-3

Modified to meet
2005 RUS Standards.

Jumpers, as requiredav -

av

cc

aa-ek

av

p

ca
aa-ek

k

ca
k

av

Neutral

p

p

p - Connectors, as required

mwilliams
Text Box
VA5-3 , VA5-4
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M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

PLAN

6"
8"

9"
4'

-0
"

Neutral Tap

Notes:
VA5-4 assembly may be used with VA3,
VA5, VB3, VB5-1, VC3, and VC5-1 structures.

See guide drawings VM29-1 and VM29-2.

Items ca and cc are shown on
assembly drawings M42-3, M42-11,
M42-13, and M42-21.

a 1 Insulator, pin type

b 1 Pin, pole top, 20"

c 2 Bolt, machine, 5/8" x required length
d 2 Washed, 2 1/4" square

k 1 Insulator, suspension, epoxilator

p - Connectors, as required

aa 2 Nut, eye, 5/8"

av -
ca

cc
ek

1

1
-

Jumpers, as required

Deadend assembly, primary

Deadend assembly, neutral
Locknuts, as required

14.4 / 24.9 KV PRIMARY
SINGLE PHASE TAP

VA5-4

Modified to meet
2005 RUS Standards

av

Position of Guy

aa-ek

ca
k

aa-ek

p

av

ab

c-d-ek

p

ca

Dashed Jumpers for used
on Tangent Structures

c-d-ek



GRAND VALLEY POWER

Revision Date

April 30, 2020

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

d
4 Washed, square, 3" curved

k
2 Insulator, suspension, epoxilator

aa
2 Nut, eye, 5/8"

ca

cc

ek

1

1

-

Deadend assembly, primary

Deadend assembly, neutral

Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1 PHASE

VERTICAL DEADEND (DOUBLE)

VA6

Load

4
'
-
0

"

1
'
-
6

"

X X

3
'
-
9
"

SECTION X-X

Notes:

VA6 may be used with drawings such as

VM3-1A, VM3-10, VM3-41, VM3-23, VM5-1,

VM5-4, VM5-2 (as shown).

Items ac and aa are shown on assembly

drawings M42-3, M42-11, M42-13 and

M42-21.

o
2 Bolt, eye, 5/8" x required length

aa

cc

o-d

cc

Position of

Neutral when

not deadened

o-d-ek

aa-ek

cc

cc

Position of Guy

aa-ek

d-ek

9
"

ca o-d

k

ca

k

6
"

8
"

c-d-ek

b

b
1 Pin, pole top, 20"

c
2 Bolt, machine, 5/8" x required length

d
2 Washed, 2 1/4" Square,

For Feed Through use Unit VA6-1

mwilliams
Text Box
VA6



GRAND VALLEY POWER

Revision Date

April 30, 2020

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

d 4 Washed, square, 3" curved

k 2 Insulator, suspension, epoxilator

aa 2 Nut, eye, 5/8"

ca

cc
ek

1

1
-

Deadend assembly, primary

Deadend assembly, neutral
Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1 PHASE
VERTICAL DEADEND (DOUBLE FEED THROUGH)

VA6-1

Source Load
4'

-0
"

1'
-6

"

X X

3'
-9

"

SECTION X-X

Notes:
VA6 may be used with drawings such as
VM3-1A, VM3-10, VM3-41, VM3-23, VM5-1,
VM5-4, VM5-2 (as shown).

Items ac and aa are shown on assembly
drawings M42-3, M42-11, M42-13 and
M42-21.

o 2 Bolt, eye, 5/8" x required length

Neutral

o-d
cc

aa
cc

av

av

o-d-ek

cc cc

aa-ek

9"

Position of Guy

8"
6"

Position of
Neutral when
not deadend

ca
o-d

ca

aa-ek

d-ek

av

k k

p
b

a

a

b

c-d-ek

d 2 Washed, 2 1/4" square

c 2 Bolt, machine, 5/8" x required length

b 1 Pin. pole top, 20"

a 1 Insulator, pin type p - Connectors, as requiredmove

av - Jumpers, as required



GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm 3 3/4" x 4 3/4" x 8'-0"

k 1 Insulator, suspension, expoxilator

n 2 Bolt, double arming, 5/8" x required length

Dec. 12, 2022

14.4 / 24.9 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DEADEND (SINGLE)

VA7

M A T E R I A LM A T E R I A L
NO.ITEM NO.ITEM

aa 2 Nut, eye, 5/8"

3'-6" 3'-6" 6"6"

PLAN

Notes:

1 See drawing E5-1 for

   crossarm loading limitations.

2 Items ca and cc are shown on

   assembly drawings M42-3, 

   M42-11, M42-13 and M42-21.

ca 1 Deadend assembly, primary

cc
1 Deadend assembly, neutral

ek - Locknuts, as required

c 3 Bolt, machine, 5/8" x required length

d 2 Washer, 3" square, curved

ca

k

g

n-d-ek

aa-ek

cc

Guy

c-d-ek

n-d-ek

d-ek

Position of Guy

when required

(9" below bottom

bolt on arm)

k

c-d-ek

Neutral

g

aa-ek

Revision Date

Neutral

9
"

9
"

n-d-ek

aa

mwilliams
Text Box
VA7 ,  VA7-1  



GRAND VALLEY POWER

NOTE:

Item ca and cc are

shown on assembly drawing

M42-11, M42-13, and M42-21.

PLAN

ITEM
NO M A T E R I A L

ITEM
NO M A T E R I A L

c 1 Bolt, machine 5/8" x required length

k
1

Insulator, suspension, epoxilator

d
4

Washer, Square, curved 3"

ca 1 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek
-

Locknuts, as required

gj

1
8' Crossarm assembly, DE

Feb 21, 2018

VA7A/8

14.4 /24.5 KV PRIMARY , 1-PHASE

8 ' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

9
"

Neutral

c-d-ek gj

c-d-ek

3'-7' 3'-7"

ca

k

gj

c-d-ek

cc

Neutral

Revision Date

5"
5"

8' Crossarm

c-d-ek

c-d-ek

c 2 Bolt, machine 3/4" x required length



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L
c 1 Bolt, machine 5/8" x required length

k 1 Insulator, suspension, epoxilator
d 4 Washer, Square, curved 3"

ca 1 Deadend assembly, Primary
cc 1 Deadend assembly, Neutral

ek - Locknuts, as required
gj 1 Crossarm assembly, DE 10'

Feb 21, 2018 VA7A/10

14.4 / 24.9 KV PRIMARY , 1-PHASE
10' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

9"

Neutral

c-d-ek
gj

c-d-ek

4'-7" 4'-7"

ca

k
gj

c-d-ek cc

Neutral

Revision Date

5" 5"

10' Crossarm

c-d-ek

c-d-ek

c 2 Bolt, machine 3/4" x required length



GRAND VALLEY POWER

d 12 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

k 2 Insulator, suspension, epoxilator

n 2 Bolt, double arming,  5/8" x required length

Dec. 12, 2022

14.4 / 24.9 KV PRIMARY, 1-PHASE
CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

VA8

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 4 Nut, eye, 5/8"

3'-6" 3'-6" 6"6"

PLAN

Notes:
Items ca and cc are shown on
assembly drawings M42-3, 
M42-11, M42-13 and M42-21.

ca 2 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

av - Jumpers

c 3 Bolt, machine, 5/8" x required length

ca

k

Guy

c-d-ek

g

cc

n-d-ek

aa-ek

n-d-ek

c-d-ek

Guy

cc
k

ca

k
av

Position of Guy
when required

(9" below bottom
bolt on arm)

aa-ek

av

g
Neutral

c-d-ek

Revision Date

9"

9"

c-d-ek

c-d-ek

d 2 Washer, 3" square, curved

mwilliams
Text Box
VA8  



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L
c 1 Bolt, machine 5/8" x required length

k 2 Insulator, suspension, epoxilator

d 4 Washer, Square, curved 3"

ca 2 Deadend Assembly, Primary
cc 2 Deadend Assembly, Neutral

ek - Locknuts, as required
gj 1 8' Crossarm Assembly, DE

Feb 21, 2018 VA8A/8

14.4 / 24.9 KV PRIMARY, 1-PHASE
8' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

9"

av - Jumpers, as required

ca

k

c-d-ek
c-d-ek cc

gj

k

ca

cc

c-d-ek
gj Neutral

3'-7"5" 3'-7" 5"

c-d-ek

Neutral

Revision Date

8' Crossarm

c-d-ek

c 2 Bolt, machine 3/4" x required length



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L
c 1 Bolt, machine 5/8" x required length

k 2 Insulator, suspension, epoxilator

d 4 Washer, Square, curved 3"

ca 2 Deadend assembly, Primary
cc 2 Deadend assembly, Neutral

ek - Locknuts, as required
gj 1 10' Crossarm assembly, DE

Feb 21, 2018 VA8A/10

14.4 / 24.9 KV PRIMARY, 1-PHASE
10' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

9"

av - Jumpers, as required

ca

k c-d-ek

c-d-ek cc

gj

k

ca

cc

c-d-ek gj

Neutral

4'-7"5" 4'-7" 5"

c-d-ek

Neutral

Revision Date

10' Crossarm

c-d-ek

c 2 Bolt, machine 3/4" x required length



GRAND VALLEY POWER

a 4 Insulator, pin type

d 16 Washer, 2 1/4" square, 13/16" hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  8'0"

Dec. 12, 2022

14.4 / 24.9 KV PRIMARY, 1-PHASE
CROSSARM CONSTRUCTION - DOUBLE LINE ARM

VA9

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

3'-8" 3'-8"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"4"

CN

d 2 Washer, 3" square, curved

c 3 Bolt, machine, 5/8" x required length

Position of Guy
when required

(9" below bottom
bolt on arm)

ee
n-d-ek

9" c-d-ek
a

f

d-ek

Neutral
g

c-d-ek

d-ek

f
a

Neutral

d-ek g

n-d-ek

n-d-ek

c-d-ek

c-d-ek

Revision Date

9"

mwilliams
Text Box
VA9  



GRAND VALLEY POWER

a 2 Insulator, pin type

c 3 Bolt, machine, 5/8" x required length

d 4 Washer, 2 1/4" Square

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

14.4 / 24.9 KV PRIMARY, 1-PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

VA9-1

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-8" 3'-8"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"4"

9"
9"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

CN

d 4 Washer, 3" Square, curved

Position of Guy
when required

(9" below bottom
bolt on arm)

d-ek

a

f
c-d-ek

ee

d

Neutral
c-d-ek

g

Neutral

g

c-d-ek

c-d-ek

Revision Date

a

a

c-d-ekl
d-ek

Dec. 12, 2022

mwilliams
Text Box
VA9-1  



GRAND VALLEY POWER

3'-8" 4"3-8"4"

2'
-0

"

Neutral

a 3 Insulator, pin type

b 1 Pin, pole top, 20"

c 5 Bolt, machine, 5/8" x required length

d 5 Washer, 2 1/4" square, 13/16"hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek - Locknuts

bs 1 Bolt, single upset, (VC1 only)

ec 1 Bracket, offset, insulated (VC1A only)
j 1 Screw, lag, 1/2" x 4"  (VC1A only)

Dec 28, 2022

14.4 / 24.9 KV, 3 PHASE
CROSSARM CONSTRUCTION, SINGLE PRIMARY SUPPORT

VC1

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

cm 1 Spool insulator, (VC1 only)

(ADDITIONAL MATERIALS FOR VC1A)

1'
0"

9"
1'

-6
"

d 6 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

VC1A

Specify VC1A for
Offset Neutral AssemblyPole Top Pin

Assembly

b

ek

c-d-ek

c

c-d-ek ec
j

Position of Guy
when required

(9" below bottom
bolt on arm)

ek-d cm

bs

a

f

d-ek

c-d-ek
a

f

d-ek

b

a

b
a

c

c-d-ek
c-d-ek

d-ek

c-d-ek

bs-cm

d 1 Washer, 2 1/4" square, 13/16"hole

Revisions Date

c-d-ek
g

c-d-ek

mwilliams
Text Box
VC1 , VC1A



GRAND VALLEY POWER

4'-8" 4"4'-8"4"

2'
-0

"

Neutral

a 3 Insulator, pin type

b 1 Pin, pole top, 20"

c 5 Bolt, machine, 5/8" x required length

d 5 Washer, 2 1/4" square, 13/16"hole

f 2 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

bs 1 Bolt, single upset, (VC1R only)

ec 1 Bracket, offset, insulated (VC1AR only)

j 1 Screw, lag, 1/2" x 4"  (VC1AR only)

Dec. 28, 2022

14.4 / 24.9 KV, 3 PHASE
RAPTOR PROTECTION, CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

VC1R

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

cm 1 Spool insulator, (VC1R only)

(ADDITIONAL MATERIAL FOR VC1-1AR)

1'
0"

4"

offset neutral assembly
Specify VC1AR for

2'
-6

"

VC1AR

1'
-6

"

d 6 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

ec

j

d-ek

cm-bs

d-ek

c-d-ek
f

a

c-d-ek c-d-ek

b

a
a

b

c-d-ek

c-d-ek

f

d-ekg

a

Position of Guy
when required

(9" below bottom
bolt on arm)

bs-cm

d-ek

a

d-ek

f

Revision Date

d 6 Washer, 2 1/4" square, 13/16"hole

9" c-d-ek

POLE TOP PIN ASSEMPLY

c-d-ek

d-ek
b

c



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

2'
-0

"

Neutral

g 1 Fiberglass Crossarm, 3 5/8'" x 4 5/8" x 8'-0"

ek - Locknuts

j 1 Screw, lag, 1/2" x 4"  (VC1AP only)

ec 1 Bracket, offset, insulated (VC1AP only)

Dec. 28, 2022

14.4 / 24.9 KV, 3 PHASE
CROSSARM CONSTRUCTION, SINGLE PRIMARY SUPPORT

VC1P
VC1AP

4'-8"4" 4'-8" 4"

(ADDITIONAL MATERIAL FOR VC1AP)

bs 1 Bolt, single upset (VC1P only)

cm 1 Spool insulator

d 5 Washer, 2 1/4" square 

ea 3 Insulator, post type

eb 1 Bracket, pole top

c 5 Bolt, machine, 5/8"x required length

DESIGN LIMITS
Not to be used with large conductor

Maximum transverse load:
750 lbs per conductor
Maximum line angle within
load limits : 5° Angle

offset neutral assembly
Specify VC1AP for

d 6 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

ec

j

c-d-ek

c-d-ek

eb

d-ek

ea

ea

ea

d-ek

4"
8"

1'
-6

"

9"

Position of Guy
when required
(9" below bottom
bolt on arm)

d-ek cm
bs

ea

eb

c-d-ek g

d 1 Washer, 2 1/4" square 

Revision Date

c-d-ek

ea

d-ek

c-d-ek

bs-cm

mwilliams
Typewritten Text
VC1P , VC1AP

mwilliams
Typewritten Text



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

4"
8"

2'
-0

"

Neutral

VC1PL has a 8' Crossarm
VC1PLX has a 10' Crossarm

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8' ek - Locknuts

Dec. 28. 2022

CROSSARM CONSTRUCTION, SINGLE PRIMARY SUPPORT 

VC1PL
VC1PLX

4'-8"4" 4'-8" 4"

(VC1PLX)
bs 1 Bolt, single upset

cm 1 Spool insulator

d 5 Washer, 2 1/4" square ea 3 Insulator, post type

eb 1 Bracket, pole top

c 5 Bolt, machine, 5/8"x required length

DESIGN LIMITS
Maximum transverse load:
750 lbs per conductor
Maximum line angle within
load limits : 5°

d 6 Washer, 3" square curved

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'

NOTE:

14.4 / 24.9 KV, 3 PHASE
(LARGE CONDUCTORS)

9"

ea

eb

c-d-ek ea

d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

d-ek
cm

bs

ea

c-d-ek

eb

ea

Revision Date

1'
-6

'
c-d-ek

c-d-ek

bs-cm

d-ek

mwilliams
Typewritten Text
VC1PL , VC1PLX

mwilliams
Typewritten Text



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

4"
8"

2'
-6

"

2'
-0

"

Neutral

c 5 Bolt, machine, 5/8"x required length

d 5 Washer, 2 1/4" square

d 6 Washer, 3" square curved

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

j 1 Screw, lag, 1/2" x 4"  (VC1APR only)

ec 1 Bracket, offset, insulated (VC1APR only)

Dec 26, 2019

14.4 / 24.9 KV, 3 PHASE
RAPTOR PROTECTION, CROSSARM CONSTRUCTION

SINGLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

VC1PR
VC1APR

4'-8"4" 4'-8" 4"

(ADDITIONAL MATERIALS FOR VC1APR)

bs 1 Bolt, single upset

cm 1 Spool insulator

ea 3 Insulator, post type

eb 1 Bracket, pole top

offset neutral assembly
Specify VC1APR for

c 8 Bolt, machine, 5/8"x required length

1'
-6

"

ea

j

d-ek

9"

d-ek
Position of Guy
when required
(9" below bottom
bolt on arm)

ea

eb

c-d-ek

c-d-ek

bs
cm

ea
ea

ea
eb

c-d-ek

c-d-ek
d-ek

ea

c-d-ek

Revision Date

d-ek

c-d-ek

mwilliams
Typewritten Text
VC1PR , VC1APR

mwilliams
Typewritten Text



GRAND VALLEY POWER

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

Neutral

c 5 Bolt, machine, 5/8"x required length

d 5 Washer, 2 1/4" square, 13/16" hole

d 6 Washer, 3" square curved, 13/16" hole

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

j 1 Screw, lag, 1/2" x 4"  (C1APLR)

ec 1 Bracket, offset, insulated (C1APLR)

Dec. 30, 2022

14.4 / 24.9 KV, 3 PHASE
RAPTOR PROTECTION, CROSSARM CONSTRUCTION
SINGLE PRIMARY SUPPORT, (LARGE CONDUCTORS)

VC1PLR
VC1APLR

(ADDITIONAL MATERIAL FOR C1APLR)

bs 1 Bolt, single upset

cm 1 Spool insulator

ea 3 Insulator, post type

eb Bracket, pole top

DESIGN LIMITS:
Max. transverse load:
750 lbs per conductor
Max. line angle within load limits:
5° Angle

2'
-0

"

2'
-6

"

4'-8"4" 4'

c 1 Bolt, machine, 5/8" x required length

offset neutral assembly
Specify VC1APLR for

1'
-6

"
8"

4"

9"

Position of Guy
when required

(9" below bottom
bolt on arm)

d-ek

cm

bs

ea
c-d-ek

ea

ea

eb

c-d-ek

d-ek
d-ek d-ek

c-d-ek

c-d-ek eb

ea

d-ek
ec

j

Revision Date

d 1 Washer, 2 1/4" square, 13/16" hole

4'-8"

bs-cm

mwilliams
Typewritten Text
VC1PLR , VC1APLR

mwilliams
Typewritten Text



GRAND VALLEY POWER

3'-8" 4"3-8"4"

Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 5 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek - Locknuts

bs 1 Bolt, single upset, (VC1-1 only)

ec 1 Bracket, offset, insulated (VC1-1A only)

j 1 Screw, lag, 1/2" x 4"  (VC1-1A only)

Dec. 30, 2022

14.4 / 24.9 KV, 3 - PHASE
CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

VC1-1

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

cm 1 Spool insulator, (VC1-1 only)

(ADDITIONAL MATERIAL FOR VC1-1A)

12
" 4"

1'
-6

"

n 2 Bolt, double arming, 5/8 x required length

VC1-1A

d 2 Washer, 3" square, curved

c 1 Bolt, machine, 5/8" x required length

2"
min.

cs 2 Bracket, pole top

Pole Top Pin
Assembly

Specify VC1-1A for
Offset Neutral Assembly

b
ek

cs

c-d-ek

c
c-d-ek

j

ec

bs-cm
Position of Guy
when required
(9" below bottom
bolt on arm)

b

a

a

cs
c-ek

a

d-ek

c-d-ek f

d-ekn-d-ek
g

cm

bs

c-d-ek

n-d-ek

f

f

a

a

b

cs
b

c-ek

a
a

cs

Revision Date

d-ek

2'
-0

"

d 1 Washer, 2 1/4" square, 13/16"hole

9"

n-d-ek

c-d-ek

c-d-ek

d-ek d-ek

c-d-ek

c-ek

mwilliams
Text Box
VC1-1 , VC1-1A



GRAND VALLEY POWER

4'-8" 4"4'-8"4"
2'

-0
"

Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 5 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

bs 1 Bolt, single upset, (VC1-1R only)

ec 1 Bracket, offset, insulated (VC1-1AR only)

j 1 Screw, lag, 1/2" x 4"  (VC1-1AR only)

Dec. 30, 2022

14.4 / 24.9 KV, 3 PHASE
RAPTOR PROTECTION, CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT AT 0° TO 5 ° ANGLE

VC1-1R

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

cm 1 Spool insulator, (VC1-1R only)

(ADDITIONAL MATERIAL FOR VC1-1AR)

12
"

4"

2'
-6

"

n 2 Bolt, double arming, 5/8 x required length

VC1-1AR

1'
-6

"

d 2 Washer, 3" square, curved c 1 Bolt, machine, 5/8" x required length

cs 2 Bracket, pole top

Specify VC1-1AR for
Offset Neutral AssemblyPole Top Pin Assembly

ek

cs
c-d-ek

c

d

j

ecc-d-ek

bs-cmPosition of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek
a

f

d-ek

c-d-ek

c-ek

c-ek

c-d-ek

b

a

cs

c-d-ek
c-ek

b

a

n-d-ek

g

bs

cmd-ek

d-ek
n-d-ek

c-d-ek
a

f

a

Revision Date

d 1 Washer, 2 1/4" square, 13/16"hole

9"

n-d-ek

a

f

c-d-ek
d-ek

d-ek

cs

b
a
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Obsolete. For Retirement Only. Use Post Insulator Unit.
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Obsolete. For Retirement Only. Use Post Insulator Unit.
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Obsolete. For Retirement Only. Use Post Insulator Unit.
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Obsolete. For Retirement Only. Use Post Insulator Unit.
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Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 6 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

ek - Locknuts

Dec. 30, 2022

14.4 / 24.9 KV, 3 PHASE
CROSSARM CONSTRUCTION, DOUBLE PRIMARY SUPPORT

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

da 1 Bracket, insulated (Neutral)

n 2 Bolt, double arming, 5/8 x required length

VC2

3'-8"
PLAN

3'-8"
4'

4"

1'
-6

"

2'
-0

"

6"

POLE TOP PIN ASSEMBLY

NOTE:
When the transverse load is
more than 500 pounds,
substitute VC2-1 or VC2-2
as required.

DESIGN LIMITS
Maximum transverse load:
500 lbs. per conductor

Maximum line angle within
load limits:  5 to 30°

Rod, armor, selected size4bv

d 2 Washer, 3" square, curved

cs 2 Pole top, bracket

Pole to be gained
on both sides to
provide flat surfaces
for brackets.

cm 1 Spool insulator (Neural)

Position of Guy
(9" below bottom

bolt on arm)
c-d-ek

9"

a
b

6"

d-ek

a12
"

a
f

d-ek

4"
c-d-ek
c-ek

c-ek
c-d-ek

n-d-ek

6"

cm-da

ek

cs

c-d-ek

c

b

cm-da

d-ek

f

n-d-ek

b

a

c-d-ek

cs

Neutral

c-d

g

n-d-ek
n-d-ek

Revision Date

c-d-ek

n-d-ek

cm-da

c-d-ek

f

b
a

c-ek

c-d-ek

d-ek
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GRAND VALLEY POWER

Neutral

a 6 Insulator, pin type

b 2 Pin, pole top, 20"

c 6 Bolt, machine, 5/8" x required length

d 17 Washer, 2 1/4" square, 13/16"hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

ek - Locknuts

cm 1 Spool Insulator

Jan. 3, 2023

14.4 / 24.9 KV, 3 PHASE
RAPTOR PROTECTION, CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

da 1 Bracket, insulated (Neutral)

n 3 Bolt, double arming, 5/8 x required length

VC2R

4'-8"
PLAN

4'-8"4' 4"
2'

-6
"

2'
-0

"

6"

POLE TOP PIN ASSEMBLY

NOTE:
When the transverse load is
more than 500 pounds per pin,
substitute VC2-1 or VC2-2
as required.

DESIGN LIMITS
Maximum transverse load:
500 lbs. per conductor

Maximum line angle within
load limits:  5 to 30°

Rod, armor, selected size4bv

d 2 Washer, 3" square, curved

Pole to be gained
on both sides to
provide flat surface
for brackets

cs 2 Pole top bracket

Revision Date:

9"

Position of Guy
(9" below bottom
bolt on arm)

c-d-ek
cm-da

a

d-ek
6"

6"

c-d-ek

c-d-ek

d-ek

f
a

n-d-ek

b
a

4"

12
"

cm-da

c

c-d-ek

ek

sc b

n-d-ek
d-ek

f

cs

a

cs

a
f

c-d-ek

a
b b

a

n-d-ek

Neutral

cs

g

n-d-ek

g

c-ek

c-ek

n-d-ek
f

c-d-ek
g

cm-da
a

c-d-ek

c-ek
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GRAND VALLEY POWER

PLAN

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

n 3 Bolt, double arming, 5/8" x required length

da 1 Bracket, insulated

ek Locknuts, as required

a 6 Insulator, pin type

c 4 Bolt, machine, 5/8" x required length

d 23 Washer, 2 1/4" square x 13/16 hole

f 6 Pin, cross arm, steel, 5/8" x 10 3/4"

VC2-1

14.4 / 24.9 KV, 3 PHASE
CROSSARM CONSTRUCTION, DOUBLE PRIMARY SUPPORT

Revision Date:

Jan. 3, 2023

9"

3'
-9

"

1'-7"3'-1" 4'-8" 4"4"

NOTES:
Center phase wire or neutral wire may be located on the opposite side of
the pole where necessary to avoid crossing of wires in midspan.

When the transverse load is more than 750 pounds per pin install a
2 1/4" x 2 1/4" x 3/16" washer on the top of the crossarm for each pin.
If the load is more than 1500 pounds, use the construction shown on VC2-2.

DESIGN LIMITS
Maximum transverse load:
750 lbs. per pin
Maximum line angle within
load limits:  5° to 30°

bv 4 Rod, armor, selected size

d 2 Washer, 3" square, curved

Neutral may also be mounted on the crossarm.

Position of Guy
(9" below bottom
bolt on arm)

c-d-ek da

6"
9"

d-ek

a
f c-d-ek

g
c-d-ek

a

n-d-ek n-d-ek

a
f

d-ek

Neutral

n-d-ek

c-d-ek

n-d-ek
Guy

g

n-d-ek

d-ek

f

da

mwilliams
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If transverse load exceeds 
1000 Lbs./pin use vertical 
construction. c-d
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\ c•d-ek \ n-d \ \ 
Notes: \ \ \ \ 
I. Side groove of insulator must always be larger than the overall diameter of

conductor including armor rods when required.
2. Center phase wire or neutral wire may be located on the opposite side qf the

pole where necessary to ovoid crossing of wires in midspan.
3. This construction required for all conductors having a breaking strength of more

than 4,500 pounds.

ITEM NO. MATERIAL ITEM NO. MATERIAL 
Q 6 Insulator. pin type g 2 Crossorm. 3 3/4"x 4 3/4"x 10'- o" 
C 2 Bolt, machine. 5/8" x reqcl. lenoth i 2 Screw. laa 11-a.1'x 4"

C 4 Bolt.machine. 1/2" x req'd. length n 6 Bolt double ormino. 5/S"x reo' d. lenath 
d 21 W:lsher. square 2 1/4" cu 2 Broce wood · 60" snon 
d 4 'olbshec rd .• I 3/8' diam. do I Brocket, insuloted 
f 6 Pin crossorm. steel. clomo tvne ek Locknuts 

14.4/24.9 KV, 3- PHASE 

.. 

CROSSARM CONSTRUCTION- DOUBLE PRIMARY SUPPORT 
(LARGE CONDUCTORS) 

MAXIMUM TRANSVERSE LOADING- 1000 LBS.I PIN 
5° TO 30° MAX. ANGLE 

Jan.1,1963 VC2-2 

Obsolete. For Retirement Only. Use Post Insulator Unit.
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Obsolete. For Retirement Only.
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GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L
c 1 Bolt, machine 5/8" x required length

k 3 Insulator, suspension, epoxilator 7.2 KV

d 6 Washer, Square, curved 3"

ca 3 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek - Locknuts, as required

gj 1 8' - Crossarm assembly, DE

Jan 16, 2020 VC7A/8

14.4 / 24.9 KV, 3-PHASE
8' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

5"5"

9"
X

SECTION X-X

X

aa 1 Nut, eye, 3/4"

o 1 Bolt eye, 5/8" x required length

Revision Date

ca

k

gj

aa

k

ca

c-d-ek
c-d

ca

k

4'
-0

"

k

3'-7" 3'-7"

c-d-ek

k c-d-ek

gj

d-ek

o

cc Neutral

o-d-ek

c 2 Bolt, machine 3/4" x required length

For 336 ACSR & 477 ACSR
VC7A/8 is Preferred

c-d-aa

d

8' Crossarm

k

2 UG Lags

2 12" Square
flat washer

d 1 Washer, 2 1/2" Square, flat, at top mount

2 UG Lags on bottom VC7A/8

mwilliams
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GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L
c 1 Bolt, machine 5/8" x required length

k 3 Insulator, suspension, epoxilator

d 6 Washer, Square, curved 3"

ca 3 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek - Locknuts, as required

gj 1 10' - Crossarm assembly, DE

Jan. 17, 2023

14.4  / 24.9 KV, 3-PHASE
10' - CROSSARM CONSTRUCTION -  DEAD END (SINGLE)

5"5"

9"
X

SECTION X-X

X

aa 1 Nut, eye, 3/4"

VC7A/10

o 1 Bolt eye, 5/8" x required length

Revision Date

ca

k

gj

aa

k

ca

c-d-ek
c-d

ca

k

4'
-0

"

k

4'-7" 4'-7"

c-d-ek

k c-d-ek
k

gj

d-ek

o

cc Neutral

o-d-ek

c 2 Bolt, machine 3/4" x required length

For 336 ACSR & 477 ASCR
VC7A/8 is Preferred

d

10' Crossarm

2 UG Lags

2 12" Square
flat washer

d 1 Washer, 2 1/2" Suare, flat, at top mount

1 UG Lags on bottom VC7A/10



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L
c 2 Bolt, machine 3/4" x required length

k 3 Insulator, suspension, epoxilator

d 4 Washer, Square, curved 3"

ca 3 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek - Locknuts, as required

gj 1 10' Crossarm assembly, DE

Jan 17, 2020 VC7A/10F

14.4 / 24.9 KV, 3-PHASE
CROSSARM CONSTRUCTION - DEAD END (SINGLE)

9"

10' Crossarm

1'-7" 3'-0' 5"1'-7"3'-0"5"

c 1 Bolt, machine 5/8" x required length

Revision Date

c-d-ek
gj

c-d-ek

c-d-ek

k

k
k

cc

gj

k

ca
ca

c-d c-d-ek

k

ca

k

2 UG Lags

2 12" Square
flat washer

d 1 Washer, 2 1/2" Square, flat, at top mount

1 UG Lags on bottom VC7A/10F
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GRAND VALLEY POWER

d 10 Washer, 2 1/4" square, 13/16" hole

g 2 Crossarm 3 3/4" x 4 3/4" x 8'-0"

cu 2 Brace, wood, 60" span
i 4 Bolt, carriage, 1/2" x 4 1/2"
k 6 Insulator, suspension, epoxilator
n 3 Bolt, double arming, 5/8" x req'd length

Feb 20, 2018

14.4 / 24.9 KV, 3-PHASE
8' CROSSARM CONSTRUCTION

DEADEND (DOUBLE)

VC8

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 7 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

p Connectors, as required-

3'-6" 6"3'-6"6"
1'

-6
"

4'
-0

"

9"

SECTION  X-X

X X

Note:
item ca and cc are shown on assembly drawings
M42-3, M42-11, M42-13 and M42-21.

c 1 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length

eu 2 Link, extension, fiberglass

6"
8"

av - Jumpers, and lead as requiredd 2 Washer, square, 3" curved

Position of Guy
when required

cu

c

i-d av

k

ca

ca

cap

av
keu

aa aag
aa

d-ek

n-d-ek

k

av

o-d-aa

n-d-ek

aa i

k

ca

eu
k

aa
d-ek

ca
k

d-ek
aa

ca

av

cc

aa

o

ca

8' Crossarm

Obsolete. For Retirement Only. Use Pupi Deadend Unit.
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GRAND VALLEY POWER

d 10 Washer, 2 1/4" square, 13/16" hole

g 2 Crossarm 3 3/4" x 4 3/4" x 8'-0"

cu 2 Brace, wood, 60" span
i 4 Bolt, carriage, 1/2" x 4 1/2"
k 6 Insulator, suspension, epoxilator
n 3 Bolt, double arming, 5/8" x req'd length

Feb 20, 2018

14.4 / 24.9 KV, 3-PHASE
10' CROSSARM CONSTRUCTION

DEADEND (DOUBLE)

VC8X

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 7 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as required

p Connectors, as required-

4'-6" 6"4'-6"6"
1'

-6
"

4'
-0

"

9"

SECTION  X-X

X X

Note:
item ca and cc are shown on assembly drawings
M42-3, M42-11, M42-13 and M42-21.

c 1 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length

eu 2 Link, extension, fiberglass

6"
8"

av - Jumpers, and lead as requiredd 2 Washer, square, 3" curved

Position of Guy
when required

cu

c

i-d av

k

ca

ca

cap

av
keu

aa aag
aa

d-ek

n-d-ek

k

av

o-d-aa

n-d-ek

aa i

k

ca

eu
k

aa
d-ek

ca
k

d-ek
aa

ca

av

cc

aa

o

ca

10' Crossarm

Obsolete. For Retirement Only. Use Pupi Deadend Unit.



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L

c 2 Bolt, machine 3/4" x required length

k 6 Insulator, suspension, epoxilator

d 6 Washer, 3" Square, curved ca 6 Deadend assembly, Primary

cc 2 Deadend assembly, Neutral

ek - Locknuts, as required
gj 1 8' Crossarm assembly, DE

Jan. 17, 2023 VC8A/8

14.4 / 24.9 KV, 3-PHASE
8' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

5"5"

9"
XX

aa 1 Nut, eye, 3/4"

o 1 Bolt, eye, 5/8" x required length

Revision Date

ca

ca

k k

gj

aa c-d-ek

c-d
k

ca

ca

k

ca

k

o-d-ek

ca

Neutral cc

aa

o-d-ek

4'
-0

"
3'-7" 3'-7"

k

gjk
c-d-ek

c-d-ek
k

8' Crossarm

c 1 Bolt, machine 5/8" x required length aa 1 Nut, eye, 5/8"

For 336 ACSR & 477 ACSR
VC8A/8 is Preferred

cc

d

k

SECTION
X-X

2 UG Lags

2 12" quare
flat washer

d 1 Washer, 2 1/2" Square, flat, at top mount

2 UG Lags on bottom VC8A/8
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GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L
c 1 Bolt, machine 5/8" x required length

k 3 Insulator, suspension, epoxilator

d 6 Washer, Square, curved 3"

ca 3 Deadend assembly, Primary

cc 1 Deadend assembly, Neutral

ek - Locknuts, as required

gj 1 10' - Crossarm assembly, DE

Jan. 17, 2023

14.4  / 24.9 KV, 3-PHASE
10' - CROSSARM CONSTRUCTION -  DEAD END (SINGLE)

5"5"

9"
X

SECTION X-X

X

aa 1 Nut, eye, 3/4"

VC7A/10

o 1 Bolt eye, 5/8" x required length

Revision Date

ca

k

gj

aa

k

ca

c-d-ek
c-d

ca

k

4'
-0

"

k

4'-7" 4'-7"

c-d-ek

k c-d-ek
k

gj

d-ek

o

cc Neutral

o-d-ek

c 2 Bolt, machine 3/4" x required length

For 336 ACSR & 477 ASCR
VC7A/8 is Preferred

d

10' Crossarm

2 UG Lags

2 12" Square
flat washer

d 1 Washer, 2 1/2" Suare, flat, at top mount

1 UG Lags on bottom VC7A/10



GRAND VALLEY POWER

NOTE:
Item ca and cc are
shown on assembly drawing
M42-11, M42-13, and M42-21.

PLAN

ITEM NO M A T E R I A LITEM NO M A T E R I A L

c 2 Bolt, machine 3/4" x required length

k 6 Insulator, suspension, epoxilator 14.4 KV

d 4 Washer, Square, curved 3"

ca 6 Deadend assembly, Primary

cc 2 Deadend assembly, Neutral

ek - Locknuts, as required

gj 1 10' Crossarm assembly, DE

Jan. 17, 2023
VC8A/10F

14.4 / 24.9 KV, 3-PHASE
10' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

9"

10' Crossarm

1'-7" 3'-0' 5"1'-7"3'-0"5"

eu 2 Link, extension, insulated

c 1 Bolt, machine 5/8" x required length

Revision Date

c-d-ek
gj

c-d-ek

c-d-ek

k k

gj

euk

c-d
cc

gj

k

ca

ca

ca

c-d-ek

k

ca

k
Neutral

cc
eu

ca

ca

k

2 UG Lags

2 12" Square
flat washer

d 1 Washer, 2 1/2' Square, flat, at top mount

1 UG Lags on bottom VC8A/10F

mwilliams
Typewritten Text



GRAND VALLEY POWER

Revision Date

Jan. 3, 2023

6" 1'-9" 1'-9" 6"

PLAN

a 1 Insulator, pin type

c 5 Bolt, machine, 5/8" x required length

d 20 Washer, 2 1/4" square, 13/16" hole

d 4 Washer, Square, curved 3"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

k 6 Insulator, suspension, epoxilator 14.4 kv

n 4 Bolt, double arming, 5/8" x required length

p - Connectors, as required

aa 8 Nut, eye, 5/8"

av - Jumper and leads as required

eu 2 Link, extension, fiberglass

ca 6 Deadend assembly, primary

cc 2 Deadend assembly, neutral

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

ek - Locknuts, as required

14.4 / 24.9 , 3-PHASE
CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

VC8-1

3'
-0

"
M

in
im

um

avca

k

p

aa

n-d-ek

pca

aa

eu cc

aa

p

ca

k

aa

n-d-ek

ca

k

aa

p

ca

k

eu
cc

 Neutral

p

ca

k

aag

2'-9' 2'-9'

k

c-d
c-d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

g

10' Crossarm

9"

1'
-6

"

8"

a
b

4" c-d-ek

Neutral

b 1 Pin, pole top, 20"

c-d-ek
k

mwilliams
Text Box
VC8-1



GRAND VALLEY POWER

d 13 Washer, 2 1/4" square, 13/16" hole

g 2 Fiberglass Crossarm 3 3/4" x 4 3/4" x 8' (10')

k 6 Insulator, suspension, epoxilator

n 2 Bolt, double arming, 5/8" x required length

Jan. 3, 2023

14.4 / 24.9 KV, 3 PHASE
CROSSARM CONSTRUCTION, DOUBLE DEADEND

(LARGE CONDUCTORS)

VC8-2X

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

aa 5 Nut, eye, 5/8"

PLAN

ca 6 Deadend assembly, primary
cc 2 Deadend assembly, neutral

ek - Locknuts, as requiredp Connectors, as required-

3'-6" 6"3'-6"6"

1'
-6

"

2'
-1

0"

9"

X X

c 3 Bolt, machine, 5/8" x required length

o 1 Bolt, eye, 5/8" x required length eu 2 Link, extension, fiberglass

4"
6"

8"

3'
-0

"
M

in
im

um

av - Jumpers, and lead as required

SECTION X-X

ELEVATION

j 2 Screw, lag, 1/2" x 4"

u 1 1/2 Camp, guy, 6" heavy duty

bo 4 Shackle, anchor

VC8-2

NOTE:
Items ca and cc are shown on assembly
drawings M42-3, M42-11, M42-13, and
M42-21.
       VC8-2  =  8' Crossarm
       VC8-2X = 10' Crossarm

Modified to Meet 
2005 RUS Standards Revision Date

1
2 u

j

uc-d-ek

1
2 u

bobo

c-d-ek

c-d-ek

Position of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek

ca
k

eu
k

aa

n-d-ek

aa
k

ca

aa

k
eu

o-d

k
ca

av
ca

j

av

c-d-ek

aa aa
g

n-d-ek

k

ca

ca

p

g

mwilliams
Text Box
VC8-2
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-- 6" - --3'-6"------t
- -3'-6"- --- 6" --

: 

I t'"" T IT. 
_t 

1,.1... II � 
co __ t 1-r i�---.r = -- 6" - -

_, 
J 

1 11 I I CXl 

1 � n n-d-ek �-' I J___l__ n 
I 

I 

I 

I 

I 

,+-'
ca_____/ I r � �---------11�1----�� �

_t_
'1

�-1�1-� �n-d-ek

o _ 
\ ��cu c-d-ek

�ca 
k --�P �El 

: = I -

� Position of G uy I I I� k � ... : :_· 

l 

whenrequir
; f: I: 7x 

- n1

I 

ITEM 

C 

C 

d 

d 

g 

j 

k 

n 

0 

p 

7if k- j 
c-d-ek_/ 4J

-__ 

c-d-ek �
I � 

av 

bo\ \ ) rbo

---�---�u 
SECTION X-X 

1----x._--=-i .

-�����

J

�
-== =:: :: _ 11• ci;;c;:a 1ca� •11

- -r □ r- -
--
---

� 
c-d-ek u 

ELEVATION 

NO. MATERIAL 
1 Bolt, machine, 5/8" x required length 

4 Bolt, machine, 1/2" x required length 

21 Washer, 2 1/4" square, 13/16" hole 

4 Washer, round, 1 3/8" 

3 Crossarm 3 3/4" x 4 3/4" x 8' (10') 

2 Screw, lag, 1/2" x 4" 

6 Insulator, suspension, epoxilator 14.4 kv 

3 Bolt, double arming, 5/8" x required length 

3 Bolt, eye, 5/8" x required length 

- Connectors, as required

- -- -- - eu� I- ,. 

aa ---------a! • I 
aa� � 1 

- -+-

n-d-ek�--I l---n-d-ek ,( ; I n-d-ek

aa 'I !1 - ...
k� : : 
�=- -- -

. -

� 
ca ___/' 

I 
I 

--16" I--

NOTE: 
Items ca and cc are shown on assembly 
drawings M42-3, M42-11, M42-13, and 
M42-21. 

VC8-2 = 8' Crossarm 
VC8-2X = 1 O' Crossarm 

ITEM NO. MATERIAL 
u 1 1/2 Camp, guy, 6" heavy duty

aa 7 Nut, eye, 5/8"

av - Jumpers, and lead as required

bo 6 Shackle, anchor 

ca 6 Deadend assembly, primary 

cc 2 Deadend assembly, neutral

cu 2 Brace, wood, 60" span

eu 2 Link, extension, fiberglass 

ek - Locknuts, as required 

I 

I 
ca-------------+

ca
� 

I 
I 

PLAN 

Modified to Meet 
14.4 / 24.9 KV, 3 PHASE 

2005 RUS Standards 
3-PHASE C ROSS ARM CONST RUCTION, D OUBLE DEADEND

(L ARGE COND UCTO RS) 

Revision D ate 
Jan.20,2020 &VA-Y 

GRAND VALLEY POWER 
VC8-3 

Obsolete. For Retirement Only.

mwilliams
Text Box
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GRAND VALLEY POWER

a 8 Insulator, pin type

d 20 Washer, 2 1/4" square, 13/16" hole

f 8 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Jan. 3, 2023

14.4 / 24.9 KV, 3 PHASE
CROSSARM CONSTRUCTION, DOUBLE LINE ARM

VC9

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

n 2 Bolt, double armed, 5/8" x required length

3'-1" 3'-1"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"

CN

1'-7"4" 1'-7"

NOTE:
White insulators may be used for
the neutral support as an alternate
to the brown insulators and the 
letter "CN".  Change material list
as necessary and specify as VC9W.

c 3 Bolt, machine, 5/8" x required length

d 2 Washer, square, 3", curved

1'
-6

"
6"

VC9W
Revision Date

9"

Position of Guy
when required
(9" below bottom
bolt on arm)

a

d-ek

f

n-d-ek d-ek

a c-d-ek

c-d-ek

ee

Neutral

a
f g

a

d-ek

f

n-d-ekd-ek

n-d-ek

a

c-d-ek

Guy

c-d-ek

Neutral

g
n-d-ek

c-d-ek

f

a

mwilliams
Text Box
VC9 , VC9W



GRAND VALLEY POWER

a 4 Insulator, pin type

d 6 Washer, 2 1/4" square, 13/16" hole

f 4 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x  10'-0"

Revision Date

14.4 / 24.9 KV, 3 PHASE
CROSSARM CONSTRUCTION, SINGLE ARM

VC9-1

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

3'-1" 3'-1"

PLAN

ee 4 Letters 2C, 2N with 1" nails

ek - Locknuts, as required

4"

CN

1'-7"4" 1'-7"

NOTE:
White insulators may be used for
the neutral support as an alternate
to the brown insulators and the 
letter "CN".  Change material list
as necessary and specify as VC9-1W.

c 3 Bolt, machine, 5/8" x required length

VC9-1W

d 4 Washer, square, 3" curved

1'
-6

"

Jan. 3, 2023

Position of Guy
when required
(9" below bottom
bolt on arm)

d-ek 9"

d-ek

f

a

c-d-ek

a

f

g
ee

c-d-ek Neutral

d-ek d-ek

f

a

g

a

c-d-ek

c-d-ekGuy

Neutral

a
a

c-d-ek

mwilliams
Text Box
VC9-1 , VC9-1W



I c-d-ek I 

a 

4" 

ITEM 

a 

C 

C 

d 

d 

d 

6" 
L

3•.1·----'--1·-s11 

i-""
Guy

1 
\ g

_j 
• , • 1'-5"

�
3'-1" \6" 

PLAN 

-----3'-1"·------·1'-7"----1'-7"--...----2'-9"-----,8" 

c-d-ek
_J_ 

�---+--17 � 
a 

_, 

f 

J_ ___ _ 
n-d-ek

]Position of Guy 
when required 

NOTE: 

This construction required for all 

conductors having a breaking 

strength more than 4500 pounds. 

NO. MATERIAL 
8 Insulator, pin type 

2 Bolt, machine, 5/8" x required length 

4 Bolt, machine, 1/2" x required length 

4 Washer, round, 1 3/8" 

26 Washer, 2 1/4" square, 13/16" hole 

2 Washer, 3" square, curved 

8 Pin, crossarm, steel, clamp type 

DESIGN LIMITS 

i-1=1 T 
I I ee 

I 
I 
I 

I I I 

ITEM 

g 

n 

cu 

ee 

ek 

cu 

NO. MA T ER I AL 
2 Crossarm, 3 3/4" x 4 3/4" x 10'-0" 

5 Bolt, double armed, 5/8" x required length 

2 Brace, wood, 60"span 

4 Letters 2C, 2N with 1" nails 

Locknuts, as required 

14.4 / 24.9 KV, 3 PHASE 
CROSSARM CONSTRUCTION - DOUBLE LINE ARM 

ANGLE (LARG E CONDUCTORS) 
Maximum transverse loads: 

2000 lbs. per conductor 

Maximum line angle within 

load limits: 5° Angle 

Revision Date 
&VA-Y VC9-2 Jan.21,2020 

GRAND VALLEY POWER 

Obsolete. For Retirement Only. Use Post Insulator Unit.

mwilliams
Text Box
VC9-2 



Obsolete. For Retirement Only. Use Post Insulator Unit.
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GRAND VALLEY POWER

Revision Date

JAN 4, 2023

1'-7"3'-1" 1'-7" 3'-1" 4"
4'

-0
"

3'-8" 3'-8"4" 4"

LINE #1 LINE #2

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
a 6 Insulator, pin type

c 5 Bolt, machine, 5/8" x required length

f 6 Pin, crossarm, steel, 5/8" x 10 3/4"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

cm 1 Spool insulator

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

bs 1 Bolt, single upset

ek Locknuts, as required-

DESIGN LIMITS
Maximum transverse load:
500 LBS. per conductor.

Maximum line angle within load limits:
5° Angle.

14.4  /24.9 kv - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT, 2 CROSSARM TYPE

VDC-C1

4"

1'
-6

"

d 11 Washer, square, 2 1/4"

2'
-0

"

d-ek bs

cm

9"

Position of Guy
when required

(9" below bottom
bolt on arm)

g

c-d-ek

d-ek

a

f

d-ek

d-ek

f

a

c-d-ek
g

d-ek

f

c-d-ek

d-ek

c-d-ek

d-ek

c-d-ek

d 6 Washer, 3 " square, curved

d-ek

a
f

d-ek

a

f
a

c-d-ek

f

a
c-d-ek

f
a

bs-cm

mwilliams
Text Box
VDC-C1 



GRAND VALLEY POWER

Revision Date

Jan. 10, 2023

14.4 / 24.9 KV, 3 PHASE

VDC-C1B

M A T E R I A LM A T E R I A LNO.ITEM NO.ITEM

4'
-0

"
2-

9"

12
"

a

4"

3'-1" 1'-7" 3'-1"

d-ek

f

g

Position of Guy
(2'-9" above top

bolt on arm)

4'
-0

"

4"

c-d-ek
b
a

C
N

ee

4"

3'-8" 3'-8" 4"

a

f

g d-ek
c-d-ek

d-ek

a

f

c-d-ek
p

15"
Min

Neutral
ab

a
f

c-d-ek

d-ek

d-ek

f
a

c-d-ek

c-d-ek

a 6 Insulator, pin type (14.4 / 24.9 kv)

a 1 Insulator, pin type (7.2 / 12.5 kv)

b 1 Pin, Pole top

c 7 Bolt, machine, 5/8" x required length

d 4 Washer, 2 1/4" squire

d 8 Washer, 3" square curved

f 6 Pin, Crossarm, steel, 5/8" x 14"

g 1 Fiberglass Crossarm, 3 34/" x 4 3/4" x 10'-0"

g 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

p Connectors, as required

ee 4 Letters (2) C, (2) N with 1" nails

ek Locknuts

c-d-ek

d-ek

d-ek
d-ek

1'-7"
4"

a

f

c-d-ek

6"

CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT WITH OVERHEAD NEUTRAL

AT 0° TO 5° ANGLE

LINE #1 LINE #2

mwilliams
Text Box
VDC-C1B



a" 2' - 9" 

6" 
Position 

1' - 7" 
· - .. 

1' - 7" 2' - 9" 

c-d

a" 

6" 

I c-d
··I>/

I

I

I

I

... � 

a" 3' - 4" 3' - 4" a" 
I ' l

..,,,.,lc-1-+-
1 

rt 
LINE'I _/ 

<-- . . 
/ c-d-ek/ I , I \ 

Position of Guy I 

j 

I do 
I I 
I I 

��- _J 
Note, 

c-d
I 

--� 
I 

I I I 

---,�--
1 11 
I I
I • I 

I 11 
l_ -J 

This construction required for all conductors having a breaking strength 
of more than 4500 pounds. 

ITEM NO. MATERIAL 

a 6 Insulator pin t e 

c 4 Bolt machine 1/2'' x req'd. fen th 
d 15 Wosher square 2 1/4" 
d 4 Washer round I 3/8" diam. 
f 6 Pin crossarm steel clam t e 
g I Crossarm, 3 3/4"x 4 3/4"x 10' - o"

ITEM NO. MATERIAL 

g I Crossarm 3 3/4"x 4 3/4" x s'- o" 
cu 2 Brace wood 6D" s on 
do I Brocket insulated 
e k Lock nuts 

14.4 /24.9 KV 3-PHASE CROSSARM 
DOUBLE CIRCUIT 

CONSTRUCTION 

Jan. I, 1963 

( LARGE CONDUCTORS) 

<:J' TO 5° ANGLE 

VDC-CIL 

Obsolete. For Retirement Only. Use Post Insulator Unit.

mwilliams
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GRAND VALLEY POWER

Revision Date

Jan. 10, 2023

LINE #1 LINE #2

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L
a 12 Insulator, pin type n 4 Bolt, double arming, 5/8" x required length

f 12 Pin, crossarm, steel, 5/8" x 10 3/4"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/48" x 10'-0"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

da 1 Bracket, insulated

ek Locknuts, as required-

DESIGN LIMITS
Maximum transverse load:
1000 lbs. per conductor.

Maximum line angle within load limits:
5° to 30° Angle.

14.4 / 24.9 KV - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT

DOUBLE PRIMARY SUPPORT, 2 CROSSARM TYPE

VDC-C2-1

d 37 Washer, square, 2 1/4"

PLAN
1'-7"3'-1"4" 1'-7" 3'-1" 4"

6" 6"9"

Position of Guy
(9" below bottom

bolt on arm)

n-d-ek

4'
-0

"

3'-8" 3'-8"4"

6"

4"

6"

a
f

c-d-ek
d-ekd-ek

n-d-ek

a
fg

2'
-0

"

n-d-ek

a
f

c-d-ek

d-ek d-ek

g

n-d-ek

c-d-ek da

Guy
n-d-ek

c-d-ek g

ELEVATION

c 6 Bolt, machine, 5/8" x required length

d 2 Washer, 3 " square, curved

9"
d-ekd-ek

c-d-ek

mwilliams
Text Box
VDC-C2-1 



GRAND VALLEY POWER

Revision Date

Jan. 11, 2023

LINE #1 LINE #2

ITEM NO. M A T E R I A LITEM NO. M A T E R I A L

ea 12 Insulator, post type

n 4 Bolt, double arming, 5/8" x required length

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/48" x 10'-0"

g 2 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

da 1 Bracket, insulated

ek Locknuts, as required-

DESIGN LIMITS
Maximum transverse load:
1000 lbs. per conductor.

Maximum line angle within load limits:
5° to 30° Angle.

14.4 / 24.9 KV - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT

DOUBLE PRIMARY SUPPORT, 2 CROSSARM TYPE

VDC-C2-1L

d 37 Washer, square, 2 1/4"

PLAN
1'-7"3'-1"4" 1'-7" 3'-1" 4"

6" 6"9"

Position of Guy
(9" below bottom

bolt on arm)

n-d-ek

4'
-0

"

3'-8" 3'-8"4"

6"

4"

6"

ea

c-d-ek
d-ekd-ek

n-d-ek

ea
g

2'
-0

"

n-d-ek

ea c-d-ek

d-ek d-ek

g

n-d-ek

c-d-ek da

Guy
n-d-ek

c-d-ek g

ELEVATION

c 6 Bolt, machine, 5/8" x required length

d 2 Washer, 3 " square, curved

9"
d-ekd-ek

c-d-ek

mwilliams
Text Box
VDC-C2-1L




GRAND VALLEY POWER

DATE

Oct 18, 2018

M A T E R I A LITEM

Note:
Plastic guy guard, item
at, to be installed on
all guys.

c 1Bolt, machine, 5/8" x required length
c Bolt, machine, 3/4" x required length

d

1

Washer, square curved, 3"
u

1

Deadend for guy strand, preformed type
v 1Guy attachment, Heavy Duty, (21,000 lbs)

Guy strain insulator, Fiberglass
y

1

Guy wire, S.M. 7 strand by required length
at

3/8"

Guy guard, plastic, 8' length
ek

1

Locknuts 1

VE1-2 VE1-3

1

1

1

1

1

7/16"

1

1

d Washer, square curved, 4"

2 2

24.9/14.4  kv
SINGLE DOWN GUY

THROUGH BOLT TYPE
VE1-2
VE1-3

u-at

u

v

w

y

c-d-ek

PLAN

u
wc-d-ek

v

1

w

1

mwilliams
Text Box
VE1-2 , VE1-3



PLAN 

Note: 
Plastic guy guard, item 
at, to be installed on 
all guys. 

IT� MATERIAL 

u Deadend, guy strand, preformed

v Pole Band, Required Diameter 

w Insulator, guy, strain 

du u 

du 

y Guy strand, S.M. 7 strand (size x required length) 

du Connecting link 

at Guy guard, plastic 8" length 

DATE 

Sept 8, 2010 

y 

u-at

ASSEMBLY UNIT 

VE1-2L 

2 

3/8" 

24.9/14.4 kV 
SINGLE DOWN GUY 
WITH POLE BAND 

&VAJ 
GRAND VALLEY POWER 

VE1-3L 

2 

7/16" 

VE1-2L 
VE1-3L 

mwilliams
Text Box
VE1-2L , VE1-3L
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VG39 , VG67 , VG136
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VG150
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GRAND VALLEY POWER

NOTES:
1. Mount cutout so that exhaust blast of arc is directed away from linemen.
2. At borrower's option, cutout may be mounted on opposite side of pole.

ELEVATION
SIDE ELEVATION

ITEM NO M A T E R I A L ITEM NO M A T E R I A L
c 2 Bolt, machine, 5.8" x required length
d 2 Washer, 2 1/4 " square, 13/16" hole

p - Connectors, as required

fj 2 Bracket, extension, RSM-1

fi 2 Connector, hot line
av - Jumpers, stranded, as required

be 1 Recloser, oil circuit, NOVA

ae 2 Surge arrester

fn 2 Bracket, extension, cloverleaf

ek - Locknuts, as required

af 1 Cutout, fused, load break

Load
Source

VM3-23C

24.9 / 14.4 KV
NOVA CIRCUIT RECLOSER

WITH BYPASS CUTOUT

Jan. 24, 2023

p

af (solid blades)

p

Pole Ground
(6 Gauge Minimum)

Control Cable NOVA Control
(8' - 10' below
the Recloser)

be

ae

be

fi

an

af (fused)

av

6"
Minimum

c-d-ek
fn

an

av

Revision Date

af 3 Cutout, fused, load break, solid blades

d 2 Washer, 3" square, curved

an 1 Transformer, 1 KVA

OBSOLE
TE

(U
se

 V
M

-2
3E

)

mwilliams
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GRAND VALLEY POWER

ELEVATION
SIDE ELEVATION

ITEM NO M A T E R I A L ITEM NO M A T E R I A L
c 2 Bolt, machine, 5.8" x required length
d 2 Washer, 2 1/4 " square, 13/16" hole

p - Connectors, as required

fj 2 Bracket, extension, RSM-1

fi 2 Connector, hot line
av - Jumpers, stranded, as required

be 1 Recloser, oil circuit, Viper

ae 2 Surge arrester

fn 2 Bracket, extension, cloverleaf

ek - Locknuts, as required

af 1 Cutout, fused, load break

Load
Source

M3-23E

SINGLE PHASE CIRCUIT RECLOSER
WITH BYPASS CUTOUT

Jan. 31, 2023

p

af (solid blades)
(By pass)

p

Pole Ground
(6 Gauge Minimum)

Control Cable SEL Control

be

ae

be

fi

an

af (fused)

av

6"
Minimum

c-d-ek
fn

an

av

Revision Date

af 3 Cutout, load break, solid blades

d 2 Washer, 3" square, curved

an 1 Transformer, 1 KVA

3 Sticks 3 1/2" U Guard

VM3-23E

AutoCAD SHX Text
Neutral

AutoCAD SHX Text
p



GRAND VALLEY POWER

ITEM NO M A T E R I A L M A T E R I A LNOITEM

d 16 Washer, 2 1/4" square, 13/16' hole

g 4 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 10'-0"

k 6 Insulator, suspension

n 4 Bolt, double arming, 5/8" x required length

p - Connector, as required

aa 5 Nut, eye 5/8"

ae 6 Surge Arrester

av - Jumpers, stranded, as required

fi 6 Connector, hotline, tap assembly

be 1 Recloser, electronic with control

ca Pin, 5/8" x 10 3/4"

ELECTRONIC RECLOSER WITH CONTROL
WITH BY-PASS SWITCH

M3-30

cm 1 Spool insulator

Unj 1 Standoff Bracket (M5-27)

Ugc 20' UG Guard, PV Mold, 3" Sch 80

o Bolt, eye, 5/8" x required length

Revision Date: 

Feb. 1, 2023

a 6 Insulator, Pin 7.2 kv

bs 1 Bolt, single upset

j 1 Lag, screw 1/2" x 4"

c 11 Bolt, machine, 5/8" x required length

5

1

d 9 Washer, 3" square, curved
ek Locknuts, as required--

9

1

1

Cutouts - Solid Blade

Transformer , (supplied with recloser)

Combination Cutout / Arrester (M5-10)

LoadSource

Grade

Neutral

M
in

im
um

 4
'

ab
ov

e 
G

ra
de

4"
1'

-6
"

a

av

c-d-ek

4'
-0

"
6'

-0
'

Transformer

c-d-ek

be

ae

M5-10 for
Transformer
(Connect to
Source Side)

n-d-ek

c-d-ek

g

bs-cm

c-d-ek

g

p

k

aa a

(6)Solid Blades

ae

c-d-ek

ae

be

c-d-ek

M5-10

b k

l

av

p

Grade

SEL Control

Note:
Connect Transformer to
the source side of the 
pole.

SEL Control c-d-ek

Ugc

bs-cm

n-d-ek

av

Transformer

Ugc

b

n-d-ek

SOURCE SIDE OF POLE

l 6 Clamps, Deadend

Unj
j

Unj

c-d-ek

a

(3)Solid Blades

(3)Solid Blades

eu
o

b 1 Pin, pole top

ca

VM3-30

(3)Solid Blades

(On Crossarm)

n-d-ek
c-d-ek

c-d-ek
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GRAND VALLEY POWER

ITEM NO. M A T E R I A L ITEM NO. M A T E R I A L

d 23 Washer, 2 1/4" square, 13/16" hole

g 3 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
j 1 Screw, lag, 1/2" x 4"

k Insulator, suspension, epoxy

aa Nut, eye, 5/8"

p Connectors, as required

ae 6 Lighting arrester

af 3 Cutout, load break, solid blade

ek Locknuts, as required

gh Meter box, meter and test block

sd 3 Transformer, current

se 3
1 Rack, primary metering

M8-15A

THREE PHASE METERING GUIDE

Jan. 23, 2023

Revision Date

n 5 Bolt, double arming, 5/8" x required length

Note: All jumpers are 600A
     Insulated Conductor.

c 5 Bolt, machine, 5/8" x required length

6

6

fl

Transformer, potential

THREE PHASE  4-WIRE WYE

Grade

10' Crossarm
1"-9"2'-9" 4'-6"6" 6"

6" 6" 1'9" 6"

c-d-ek

n-d-ek
a-e

k

c-d-ek

afc-d-ek

4'
-0

"
3-

0"
18

' M
in

im
um

fl
se

sd

gh

p
k

af
M5-27

j

c-d-ek

c-d-ek

s-d

se

fl

gh

ae

c-d-ek

d 2 Washer, 2 1/4" square, curved

VM8-15A
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GRAND VALLEY POWER

ITEM NO. M A T E R I A L ITEM NO. M A T E R I A L
c 1 Bolt, machine, 5/8" x required length

d 4 Washer, 2 1/4" square, 3/16" hole

g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0"
p 3 Connector, compression type

Connector, as required

av Jumpers, stranded, as required

dp 2 Clamp, ground wire

ea 1 Insulator, post type, with 7" stud

fc Capacitor, _____________ kvar each

fd 1 Hanger, cluster type

ek Locknuts, as required

2 3 Oil switch

3 1 Transformer

4 1 Meter socket

1 Control

kvar Connected to each Cutout
Fuse Size  (Amp.)

100
15

Note :  Care must be taken to coordinate fuse with sectionalizing plan.

4

SUGGESTED FUSING TABLE

X X' NOTES:
1  Specify number and kvar

2  Strip 4" of insulation off
    Jumpers below cutouts for

4  Specify insulating caps for
    primary terminal bushings.

3

SECTION  X-X'

M9-13CS

12.5 / 7.2 KV and 14.4 / 24.9 KVV
THREE PHASE CAPACITOR ASSEMBLY

Jasn. 25, 2023

Revision Date:

2'
-0

"
2'

-0
"

3'-8"4" 2'-2" 1'-6" 4"

1'
-8

" 1

1 1 Line post current sensor

2

ax 3 Cutout / Arrestor Combination

4'
-0

"

av

g

c-d-ek

Conduit

    grounding below cutouts for
    grounding

    required

ax

p

ea

p

Common Neutral

p

fc

VM9-13CS

d 4 Washer,3' square, curved
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GRAND VALLEY POWER

ITEM NO. M A T E R I A L ITEM NO. M A T E R I A L
c 1 Bolt, machine, 5/8" x required length

d 4 Washer, 2 1/4" square, 3/16" hole

g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0"
p 3 Connector, compression type

Connector, as required

av Jumpers, stranded, as required

dp 2 Clamp, ground wire

ea 1 Insulator, post type, with 7" stud

fc Capacitor, _____________ kvar each

fd 1 Hanger, cluster type

ek Locknuts, as required

2 3 Oil switch

3 1 Transformer

4 1 Meter socket

1 Control

kvar Connected to each Cutout
Fuse Size  (Amp.)

100
15

Note :  Care must be taken to coordinate fuse with sectionalizing plan.

4

SUGGESTED FUSING TABLE

X X' NOTES:
1  Specify number and kvar

2  Strip 4" of insulation off
    Jumpers below cutouts for

4  Specify insulating caps for
    primary terminal bushings.

3

SECTION  X-X'

M9-13TS

12.5 / 7.2 KV and 14.4 / 24.9 KVV
THREE PHASE CAPACITOR ASSEMBLY

Jan. 25, 2023

Revision Date:

2'
-0

"
2'

-0
"

3'-8"4" 2'-2" 1'-6" 4"

1'
-8

"

2

ax 3 Cutout / Arrestor Combination

4'
-0

"

av

g

c-d-ek

    grounding below cutouts for
    grounding

    required

ax

p

ea

p

Common Neutral

p

fc

VM9-13TS

d 4 Washer,3' square, curved
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