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VI.

69kV Transmission Construction

a. TP-69G
b. TP-69GB
c. TS-4G
d. TS-5G
e. TSzZ-1
f. TSZ-2
g. TG-24

h. TG-25

Tangent Horizontal Line Post
Small Angle Horizontal Line Post
Vertical Angle

Vertical Double Dead End
Tangent Wishbone — Single Arm
Tangent Wishbone — Double Arms
Transmission Guy Link

Transmission Guy Attachments

i. TA-2P, 3P,2PC, 3PC Transmission Plate Anchor

ji. TM-1
k. TM-3
. TM-4
m. TM-6
n. TM-9

0. TM-105

Transmission Suspension Insulator
Transmission Post Insulator
Transmission Guy Assemblies
Transmission Guy Assemblies
Transmission Grounding Assemblies

Transmission Stub

GVP Generation Connection Policy
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Single-Phase:

Al, ATA

A1-1, A1-1A

Wl [N

A3A

A4

Ab

Ab-1, Ab-2, A5-2A

Ab-3, A5-4

ATA/8

ABA/8

A9, ASW

A9-1, AS-1W

Two-Phase:

B1, B1-A

B1-1, B1-1A

VOLUME |

INDEX OF CONSTRUCTION DRAWINGS

7.2/12.5kv LINE CONSTRUCTION

Single Primary Support, 5° Angle Max, 500 Ibs./conductor
Double Primary Support, 5° Angle Max, 600 Ibs./conductor
Single Primary Support, Double Deadend in conductor
Double Primary Support, 20° Angle Max, 1,000 Ibs./conductor
Primary 1-Phase 20° to 60° Angle, 4,000 ibs./conductor
Primary 1-Phase 20° to 60° Angle

Primary 1-Phase 60° to 90°

Deadend (Single)

Primary, Single Phase Tap

Primary, Single Phase Tap

Vertical Deadend {Double)

Crossarm Construction Deadend {Single)

Crossarm Construction Deadend (Single}

Crossarm Construction Deadend (Double)

1-Phase Crossarm construction-Dead End {Doubie)

1-Phase Crossarm Construction — Double Line Arm

1-Phase Crossarm Construction — Single Line Arm

Crossarm Construction Single Primary Support, 5° Angle Max,
500 Ibs./conductor

Crossarm Construction Double Primary Support, 5° Angle Max,
1,000 lbs./conductor



B3, B3A

B4-1, B4-1A

B5-1, B5-1A

B7, B7-1

B8

B9, BOW

BS-1, B9-1W

B9-2

B9-3

B22

Three-Phase:

C1, C1A

C1-1, C1-1A
C1R, C1AR
C1-1R, C1-1AR
C1-2, C1-2A
C1-2R, C1-2AR
C1-3

V-Phase, Crossarm Construction Double Primary Support

Crossarm Construction Double Primary Support, 20° Angle Max,
1,000 Ibs./conductor

Vertical Construction, 20° to 60°

Vertical Construction, 60° to 90°

Vertical Construction Deadend (Single)

Crossarm Construction Deadend (Single)

Crossarm Construction Deadend {Double)

Two Phase, Crossarm Construction-Double Line Arm
Two Phase, Crossarm Construction Single Line Arm

Crossarm Construction Double Line Arm, 20° Angle Max,
1,000 Ibs./conductor

Crossarm Construction Single Line Arm, 5° Angle Max,
500 lbs./conductor

Crossarm Construction Single Phase Junction, 5° Angle Max,
500 lbs./conductor

Crossarm Construction Single Primary Support, 5° Angle Max,
500 Ibs./conductor

Crossarm Construction Double Primary Support, 2° Angle Max,
1,000 Ibs./conductor

3-Phase Crossarm Construction Single Primary Support,
0° to 5° Angle

3-Phase Crossarm Construction Double Primary Support
Crossarm Construction {Large Conductors}, 2° Angle Max,
500 Ibs./conductor

Crossarm Construction {Large Conductors} 3-Phase

Crossarm Construction Double (Large Conductors) 5° Angle Max,
1,000 Ibs./conductor
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C1-3R

C1-4R

C1-5

C2

C2-1

C2-2

C2-2PL

C3

C3L

C3-1

C3-1L

C4-1

C4-1L

C5-1

Cb-1L

C7, C7-1

C7-2

C7A/8, C7A/0

C7A/10F

C7-3P

C8, C8X

3-Phase Crossarm Construction Double Primary Support
{Large Conductor)

Crossarm Construction {Large Conductor}, 5° Angle Max,
1,000 Ibs./conductor

3-Phase, Crossarm Construction {Large Conductor)
Crossarm Construction {Large Conductor) 3-Phase

Crossarm Construction Double Primary Support, 20° Angle Max,
1,000 lbs./conductor

Crossarm Construction Double Primary Support 20° Angle Max,
1,500 Ibs./conductor

Crossarm Construction Double Primary Support {Large Conductor)
20° Angle Max, 2,000 ibs./conductor

Crossarm Construction Double Primary Support {Large Conductor)
20° Angle Max, 2,000 lbs./conductor

Vertical Construction 20° to 60°
Vertical Construction (Large Conductor) 20° to 60° Angle
Vertical Construction {Large Conductor} 10° to 20° Angle

Vertical Construction {Large Conductor) Pole Band 10° to 20°
Angle

Vertical Construction, 60° to 90° Angle Max
Vertical Construction (Large Conductor) Pole Band
Vertical Construction Deadend (Single)

Vertical Construction {Large Conductor} Pole Band
Crossarm Construction Deadend (Single)
Crossarm Construction Deadend (Single)
Crossarm Construction Deadend {Single)
Crossarm Construction Deadend (Flat)

3-Phase 3 Pole Deadend

Crossarm Construction Deadend {Double)
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C8-1 Crossarm Construction Deadend {Double)

C8-2, C8-2X Crossarm Construction Deadend {Double) (Large Conductor)

C8-3 Crossarm Construction Deadend (Double} Large Conductor
With Unbalanced Loads

C8A/8 3-Phase Crossarm Construction Dead End (Double}

C8-3P 3-Phase 3 Pole Deadend (Double)

Co, Cow Crossarm Construction — Double Line Arm

Co-1, CO-1W Crossarm Construction Single Line Arm

C9-2 ) Crossarm Construction Double Line Arm, 5° Angle Max,

2,000 Ibs./conductor

Cg9-3 Crossarm Construction Single Line Arm, {Large Conductor)

5° Angle Max, 1,000 Ibs./conductor

c22 Crossarm Construction Single Phase Junction, 5° Angle Max,

500 Ibs./conductor

C24 Crossarm Construction Two Phase Junction, 5° Angle Max,

500 Ibs./conductor

Three-Phase, Double Circuit:

DC-C1 Crossarm Construction Double Circuit Single Primary Support,
2 Crossarm Type, 5° Angle Max, 500 Ibs./conductor

DC-C1A Crossarm Construction Double Circuit Single Primary Support,
3 Crossarm Type, 5° Angle Max, 500 Ibs./conductor

DC-C1-1A Crossarm Construction Double Circuit Double Primary Support,
3 Crossarm Type, 5° Angle Max, 1,000 Ibs./conductor

DC-C1BLH Crossarm Construction Double Circuit Single Primary Support,
2 Crossarm Type

DC-C1BLH1 Crossarm Construction Single Line Arm {Large Conductor)

DC-C2 Crossarm Construction Double Circuit Double Primary Support,

2 Crossarm Type, 5° Angle Max, 1,000 Ibs./conductor

DC-C2-1 Double Circuit Crossarm Construction 2 Crossarm Type, 20°

Angle Max, 1,000 lbs./conductor

PC-C3 Double Circuit, Vertical Construction, 20° to 60° Angle Max,
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DC-C4-1

DC-C8

DC-C25

4,000 Ibs./ conductor
Doubie Circuit, Vertical Construction, 60° to 90° Angle Max
Crossarm Construction Double Circuit Deadend {Double)

Crossarm Construction Double Circuit, 3-Phase Tap 5° Angle
Max, 500 ibs./conductor

Single-Phase (Post |nsulator)

A1P, A1AP

A1-1P, A1-1AP

A2P

A9P
AS-1P

A22P

Single Primary Support, 5° Angle Max, 750 Ibs./conductor

0° to 5° Angle Max, Double Primary Support, 5° Angle Max,
750 lbs./conductor

Double Primary Support, 20° Angle Max, 1,500 lbs./conductor

Crossarm Construction Double Support, 20° Angle Max,
1,000 Ibs./conductor

Crossarm Construction Single Line Arm, 5° Angle Max,
500 Ibs./conductor

Crossarm Construction Single-Phase Junction 5° Angle Max,
500 Ibs./conductor

Two-Phase (Post Insulator)

B1P, B1AP

B1-1P, B1-1AP

B2P

BOP

B9-1P

B9-2P

B9-3P

Crossarm Construction Single Primary Support, 5° Angle Max,
750 Ibs./conductor

Crossarm Construction Double Primary Support, 5° Angle Max,
1,500 Ibs./conductor

Crossarm Construction Double Primary Support, 20° Angle Max,
1,500 Ibs./conductor

Crossarm Construction Double Line Arm, 20° Angle Max,
1,000 Ibs./conductor

Crossarm Construction Single Line Arm, 5° Angle Max,
500 Ibs./conductor

Crossarm Construction Double Line Arm, 20° Angle Max,
1,000 Ibs./conductor

Crossarm Construction Single Line Arm, 5° Angle Max,
500 Ibs./conductor
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B22P

Crossarm Construction Single-Phase Junction at 0° to 5° Angle
Max, 500 Ibs./conductor

Three-Phase {Post Insulator)

C1P, C1AP

C1PR, C1APR
C1PL, C1PLX
C1-1P, C1-1AP
C1PLR, C1APLR
C1-1PR, 61-1APR
C1-3P, C1-3PX
C1-4PL

C2-2PL

C9-1P

C9-2PL

C9-3PL

Crossarm Construction Single Primary Support, 5° Angle Max,
750 lbs./conductor

Crossarm Construction Single Primary Support, 0° to 5° Angle.
Raptor Protection Framing

Crossarm Construction Single Primary Support {Large Conductor)
5° Angle Max, 750 lbs./conductor

Crossarm Construction Double Primary Support, 5° Angle Max,‘
750 ibs./conductor

3-Phase Crossarm Construction Single Primary Support 750 lbs/
Conductor 5° Angle Max

Crossarm Construction Double Primary Support, 5° Angle Max,
750 Ibs./conductor, Raptor Protection Framing

Crossarm Construction Double Primary Support {Large Conductor)
59 Angle Max, 1,500 Ibs./conductor

Crossarm Construction Double Pole Top Support (Large
Conductor} 5° Angle Max, 1,000 ibs./conductor

Crossarm Construction Double Primary Support 20° Angle Max,
2,000 lbs./conductor

Crossarm Construction Single Line Arm, 5° Angle Max,
500 Ibs./conductor

Crossarm Construction — Double Line Arm {Large Conductor)
5° Angle Max, 1,000 Ibs./conductor

Crossarm Construction Single Line Arm {Large Conductor)
5° Angle Max, 500 Ibs./conductor

Three-Phase, Double Circuit (Post Insulator)

DC-C1PL

DC-C1-3PL

Crossarm Construction Double Circuit Single Primary Support,
20° Angle Max, 1,000 lbs./conductor

Crossarm Construction Double Circuit Double Primary Support,
20° Angle Max, 2,000 Ibs./conductor
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Narrow Profile

{)yC11() Three Phase 0° to 2° Angle {Narrow)

(yC1-1 () Three Phase Small Angle

{)yC2¢() Three Phase 5° to 15° Angle (Narrow)

{)C1 () 3-Phase, Vertical Construction Single Primary Support, at

0° to 2° Angle

(1 C2 () 3-Phase, Vertical Construction Single Primary Supports,
2° to 15° Angle

{yC1-1 () 3-Phase, Vertical Construction Three-Phase Junction
. 0° to 2° Angle

{)Ch-11{) 3-Phase Vertical Construction Tap (Small Conductors)
(fcry - Three Phase 0° to 2° Angle

(1C2() Three Phase Small Angle

{)C7{) Three Phase Deadend {Single)

Guy Assemblies

E1-2, E1-3 Single Down Guy, Through Bolt Type
E1-2G, E1-3G Single Down Guy, Existing Pole Band
E1-2L, E1-3L Single Down Guy, Pole Band Type
E2-2G, E3-3G Single Overhead Guy Pole Band Type
E2-1, E2-2, E2-3 Single Overhead Guy, Through Bolt Type
E2-1P, E2-2P, E2-3P Single Overhead Guy, Through Bolt Type
E3-2, E3-3, E3-10 Single Down Guy, Wrapped Type

E3-11 Guy Protection ~ Rubbing Post

E4-2, E4-3 Single Overhead Guy, Wrapped Type
Eb-1, EB-2 Deadend Guy Crossarm Construction

EB-2, E6-3 Double Down Guy
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E7-2, E7-3

E8-2, EB-3

E11,E12

Anchor Assemblies

F1-1to F1-4

F1-4PS

F2-1 to F2-4

F4-1

F5-1, F5-2, F5-3

F6-1, F6-2, F6-3

Three Down Guys {Large Conductors)
Four Down Guys {Large Conductors)

Single Loop Guy, Wrapped Type

Line Anchor Assemblies
Line Anchor Assemblies
Log Anchor Assemblies
Service Anchor Assembly
Rock Anchor Assemblies

Swamp Anchor Assembly

Transformer Assemblies:

G9-, G65-, G105-

G10-, G66-, G106-

G39-, G67-, G136-

G210-

G310-

G311-

G312-

Secondary Assemblies:

Jo to Ji2

Single Phase Transformer at 1-Phase Tangent
Single Phase Transformer at Deadend
Single Phase Transformer on 3-Phase Circuit

Two Transformers, Cluster Mounted Open Wye- Open Delta
For 120/240 Volt Power Loads

Three Transformers, Cluster Mounted UG Wye-Center Tap
Grounded Delta for 120/240 Volt Loads

Three Transformers, Cluster Mounted UG Wye-Corner Grounded
Delta for 240 or 480 V Loads

Three Transformers, Cluster Mounted 4-Wire Grounded Wye-
Grounded Wye for 208/120 V Loads

Secondary Assemblies
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Service Assemblies:

K10, K11, K14 Service Assemblies
Service Assemblies, Cable
K10L, K11L, K14L Service Assemblies (Large Conductors)
K11C, K14C, K15C Service Assemblies, Cable
K186C, K17L, K17 Service Assemblies {(For Ranch Type Houses)

Miscellaneous Assemblies:

M2-1, M2-11 Grounding Assembly ~ Ground Rod Type

M26-250C 30-S BASE Roadway Light Standard 12" Bolt Circle

M26-250CL 30-S BASE Ornamental Street Lighting Standard 250W HPS 12" Bolt Circle

M26-400C 40-S BASE Roadway Light Standard 15” Bolt Circle

M2-2, M2-12 Pole Protection Assembly-Plate Type

M2-2A2, M2-12A2 Pole Protection Assembly Plate Type

M2-2A, M2-12A Pole Protection Assembly Wrap-Around Type

M2-3, M2-13 Grounding Assembly Trench Type

Mz2-7, M2-17 Galvanic Anode Assembly

M2-9 Pole Top Protection Assembly

M2-15 Grounding Assembly Ground Rod Type for Sectionalizing
Air Break Switch

M2-15A Ground Assembly ~ Platform Type for Sectionalizing Air
Break Switch

M3-1A, M3-4 One Sectionalizing Fuse Cutout

M3-48 Single Phase Electronic Sectionalizer

M3-2A, M3-3A Two or Three Sectionalizing Disconnect Switches

M3-3B Line Tension Switches

M3-10, M3-41 One Sectionalizer or Oil Circuit Recloser
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M3-11, M3-12

M3-11A, M3-12A

M3-1B6A

VM3-18, VM3-20

M3-23 A

M3-23B

M3-24, M3-25

M3-24A, M3-25A

|

VM3-24, VM3-25

M3-41S

M4-A

MbB-1 10 8

M5-9 to 16

M5-17 to 23,32

Mb-24 to M5-29

M5-27A

Mb-30

M5-31

M7-11

M7-13

2 or 3 Phase, Three Sectionalizing Oil Circuit Reclosers

2 or 3 Sectionalizing Oil Circuit Reclosers

Sectionalizing Airbreak Switch

Sectionalizing Load Break Switch

2 or 3 Sectionalizing Oil Circuit Reclosers

One Sectionalizing Oil Circuit Recloser with By-Pass Switch

Qil Circuit Recloser with By-Pass Cutout

Qit Circuit Recloser with By-Pass Cutout

2 or 3 Sectionalizing Oil Circuit Reclosers with By-Pass Switches
2 or 3 Sectionalizing Oil Circuit Reclosers with By-Pass Switches
Three Phase Qil Circuit Recloser with By-Pass Switches

2 or 3 Sectionalizing Oil Circuit Reclosers with By-Pass Switches
Oil Sectionalizer with By-Pass Cutout

Crossarm Construction - Single Deadend

Miscellaneous Primary Assemblies

Type SID Disconnect Switch

Miscellaneous Primary Assemblies

Miscellaneous Primary Assemblies

Miscellaneous Assemblies

Single Phase Standoff Bracket

Raptor Protection Assembly

Spiral Vibration Damper

One Voltage Regulator Pole Mounted

Three Voltage Regulators Platform Mounted
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Metering Assembly Guide Drawings:

M8 Secondary Metering Guide Single Phase 120/240 Volts

M8-6 Secondary Metering Guide Three Phase 120/240 Volts
4 Wire Delta

MB8-6R Secondary Metering Guide Overhead

M8-9 Guide to Yard Pole Meter Installation

M8-10 Meter Pole Standards, Single Meter And Riser

M8-10A Meter Pole Standards Dual Meters And Risers

M8-10B Meter Pole Standards Multiple Meters And Gutters

M8-11 . Secondary Metering Guide Three Phase, 120/208 Volts
4 Wire Grounded Wye

M8-12 Secondary Metering Guide Three Phase 240 Volts 3 Wire
Corner Grounded Delta

M8-15 Primary Metering Guide Three Phase 4-Wire Wye

VM8-15A Primary Metering Guide Three Phase 4-Wire Wye

Capacitor Assemblies:

M9-11 Single Phase Capacitor Assembly
M9-12, M9-13 Two cA)r Three Phase Capacitor Assembly
M9-13CS Three Phase Capacitor Assembly
M9-13TS Three Phase Capacitor Assembly

Guide Drawings:

M18 Crossarm Drilling Guide

M20 Pole Framing Guide

W1.1G Grand Valley Power Pole Framing Guide (GVP Current)

M21 Angle Construction Guide Crossarm to Vertical Construction
30° 1o 60° Angle

M22-1 Tree Trimming Guide
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M22-2

M24

M24-1

M24-10

M26-5

M27

M27-1

M27-1A

M27-2

M28

M29-1

M28-2

M30-1

M30-2

M32-2

VM33-1

to VM33-6

M40-11

M41-1

M41-10

M42-3

M42-11

Tree Trimming Guide

Cable Service Assembly Guide

Open Wire Secondary or Service Assembly Guide
Assembly Guide of Service Mast for Ranch Type House
Security Light Installation Guide {(Unmetered)
Transformer Connection Guide Open Wire Service
Transformer Connection Guide Triplex Cable Services

Detail of Alternative Transformer Connection {Primary Tangent,
Service Takeoff at Transformer)

Transformer Connection Guide Secondary Underbuild

Transformer Connection and Service Take-Off Guide
From Secondary

Tap Assembly Guide
Tap Assembly Guide

Guide for Installation of Ground Wire above Neutral on
Guyed Poles

Guide for Installation of Ground Wire above Neutral on Poles
With Butt Wrapped or Driven Grounds

Pole Key Assembly
Two Side Arms {Double) for Primary
Armor Rods A.C.S.R. Conductor

Angle Assembly Guide, Vertical Construction 20° to 60°
Angle, Copper Type Conductors with Formed Type Armor Rods

Angle Assembly Guide, Vertical Construction 20° to 60° Angle
A.C.S.R. Conductors with Straight or Formed Type Armor Rods

Deadend Assembly Guide — Deadend Clamp Method Copperweld
Copper & Copper Conductors

Deadend Assembly Guide — Deadend Clamp Method
A.C.S.R. Conductor
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M42-13

M42-21

M43-4

‘M43-10

M52-3, Mb2-4, M52-5

R1

Deadend Assembly Guide (Large Conductor)

Deadend Assembly Guide — Compression Method Copper
Type Conductors

Tap Assembly Guide Copperweld-Copper and Copper Conductors
Tap Assembly Guide A.C.S.R. Conductors
Neutral Identification and Pole Numbering Guide

Clearing Right-Of-Way Guide

G.V.P. Consumer Service Guide Specifications:

UM5/2.51 -
UM5/3.5U

UKe-1,2,3

UKB-G1, UKB-G2,
UK6-G3

M8-6R
M8-10
M8-10A
M8-10B
CONS-MP-1
CONS-MP-2
UMP-1
UMP-2

UMP-W

Secondary Cable Terminal Pole {(Consumer Trench & Wire)
Secondary Cable Terminal Pole {Consumer Trench & Wire)

Junction Box Standard Underground Construction

Transformer Service Termination 1 Position, 2 Position

Secondary Metering Guide Overhead

Meter Pole Standards Single Meter and Riser

Meter Pole Standards Duel Meters & Risers

Meter Pole Standards Multiple Meters & Gutter
Customer’s Meter Pedestal Standards

Customer’s Meter Pedestal Multiple Meters & Gutter
Single Meter Pedestal Standards

Dual Meter Pedestal Standards

Typical Wiring Diagram Meter Pedestal

G.V.P. Metering Standards Summary

G.V.P. Consumer Trenching Specs.

G.V.P. Road Crossing Specs.

G.V.P. Standard Trench Configuration

G.V.P. Conduit Stub Up Guidelines
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G.V.P. Miscellaneous Assemblies:

UA2U Single Phase Cable Terminal Pole
uczu Three Phase Cable Terminal Pole
UK8-1 Secondary Assembly Junction Box
(See details of conduit installation)
UKB6-1 Secondary Assembly Junction Box {20” Replacement)
UKB-1A,2A3A,4A Secondary Assembly Junction Box (307)
UKGB-1AG Secondary Assembly “Above Grade” Junction Box (New Standard)
UK7 | Support for Secondary Spade Bus Bar Extensions
UM-4C, 4V Voltage & Current Fault Indicators
UMB;’ZI, UMb/2.5l Secondary Cable Terminal Pole
UMB-3U, UMbE-3UA UG Guard Pole Riser System
UMb-4U, UMB-4UA UG Guard Pole Riser System
UMP-1 Single Meter Pedestal Standards
UMP-2 Dual Meter Standards
30-S Roadway Lighting, Steel Pole & Foundation
UX3 Single Phase Looping Pedestal
G106- Single Phase Transformer at Deadend
GP Temporary Guard Pole
TM-10 Stub Reinforcing of Transmission & Distribution Poles
TG-24 Guy Link
TA-2P Steel Cross Plate Anchor
TM-9B Pole Ground And Butt Wrap
M-9E Multiple Pole And Anchor Grounding

TP-69G Tangent Horizonal Line Post



Page 15

TZ-1

TZ-2

Tangent Wishbone-Single Arm

Tangent Wishbone-Double Arm

G.V.P. Special Drawing Index:

UM-30R

UM1-7C, UM1-7NC

UM1-11S
UM1-138

UM1-35L
40200
40420
40500
40800
40700
UM 3-14
UM3-14F

UMS33,F

PME-6

Splice Vault (40400,40150,40750})
Ground Sleeve Assembly

Three Phase Transformer (225 KVA & Larger) Pad, Base
And Vauit

Three Phase Transformer {150 KVA & Smaller} Pad, Base
And Vault

Splice Vault (Feeder)

Vault Specification Large Base

Vault Specifications Large Manhole Pad

Vault Specifications 3-Phase Transformer Pad

Vault Specifications 6°x6'x2’ Square Vault

Vault Specifications 4'x4'x4" Square Vault

Single Phase Sectionalizing Cabinet {Steel/Fiberglass Base)
Single Phase Sectionalizing Cabinet (Fiberglass)

3-Phase Sectionalizing Cabinet (Steel/Fiberglass Base)
3-Phase Sectionalizing Cabinet (Fiberglass)

3-Phase Switchgear

Switch Cabinet and Padmount Transformer Labeling Guide Lines



\ Position of Guy

when required Neutral

Specify A1A for
Offset Neutral Assembly

MATERIAL . MATERIAL

Insulator, pin type - Locknuts, as required

Pin, pole top, 20"

Bolt, machine, 5/8" x required length (ADDITIONAL MATERIAL FOR A1A)

Washer, square, 2 1/4" Bolt, machine 5/8" x required length

Bolt, single upset, insulated, (Al only) i Screw, lag, 1/2" x 4", (A1A only)

1

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

ec Bracket, offset, insulated, (A1A only)

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

Revision Date

Dec 6 ,2019 GRAND VALLEY POWER
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Pole Top Pin Assembly

Position of Guy
/when required

Neutral

|
_<Z3 j

Specify A1AP for

Offset Neutral Assembly

MATERIAL

ITEM| NO. MATERIAL

Bolt, machine, 5/8" x required length

ek - Locknuts, as required

Washer, square, 2 1/4"

Washer, square, 3", curved

(ADDITIONAL MATERIALS FOR A1AP)

Bolt, single upset, insulated. (A1P only)

c Bolt, machine 5/8" x required length

Spool insulator

d Washer, square, 2 1/4"

Insulator, post type

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

Bracket, pole top

ec Bracket, offset, insulated, (A1AP only)

DESIGN LIMITS

Maximum transverse load:
750 Ibs. per conductor

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

Maximum line angle within load limits:

Revision Date é\/A] A1 P, A1AP

5° Angle.

Dec 6, 2019 GRAND VALLEY POWER
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Pole Top Pin
Assembly

Position of Guy
when required

Q
Qo
o)
~

e ———— e —————

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
k

S A

Specify Al-1A for
Offset Neutral Assembly

MATERIAL . MATERIAL

Insulator, pin type Bolt, single upset, insulated, (A1-1 only)

Pin, pole top, 20" - Locknuts, as required
Bolt, machine, 5/8" x required length (ADDITIONAL MATERIAL FOR A1-1A)

Washer, square, 2 1/4" Bolt, machine 5/8" x required length

Washer, square, 2 1/4"
Screw, lag, 1/2" x 4", (A1-1A only)
Bracket, offset, insulated, (A1-1A only)

Washer, 3" square, curved d
j

ec

7.2112.5 KV PRIMARY, 1-PHASE
0° TO 5° ANGLE, SINGLE PRIMARY SUPPORT

1
1
1
1

Revision Date

Dec 6, 2019 GRAND VALLEY POWER



mwilliams
Text Box
A1-1 ,  A1-1A


Pole Top Pin Assembly

ﬁ/—cek

Position of Guy
when required

Neutral

Specify A1-1AP for
Offset Neutral Assembly

MATERIAL ITEM| NO. MATERIAL

Bolt, machine, 5/8" x required length ek - Locknuts, as required

Washer, square, 3", curved (ADDITIONAL MATERIAL FOR Al1-1AP)
Bolt, single upset, insulated. (A1-1P only)

Bolt, machine 5/8" x required length

Washer, square, 2 1/4"
Screw, lag, 1/2" x 4", (A1-1AP only)
Bracket, offset, insulated, (A1-1AP only)

Spool insulator

Insulator, post type j

1
1
1
Bracket, pole top ec 1

DESIGN LIMITS 7.2 1 12.5KV PRIMARY, 1-PHASE

Maximum transverse load: 0° TO 5° ANGLE, DOUBLE PRIMARY SUPPORT
750 Ibs. per conductor

Maximum line angle within load limits: Revision Date
5° Angle.

Dec 6, 2019 GRAND VALLEY POWER
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MATERIAL

MATERIAL

Insulator, suspension epoxilator

Clamp, hot line

Connectors, crimpit as required

Jumper, as required

Bail, hot line

Deadend assembly, primary

SECTIONALIZING IN
CONDUCTOR DEADEND

Revision Date

Nov 2, 2015

GRAND VALLEY POWER
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Alternate Neutral Position

Neutral

\— Position of Guy

when required

da

MATERIAL . MATERIAL
Rod, armor, selected size

Insulator, pin type

Pin, pole top, 20" Bracket, insulated

Bolt, machine, 5/8" x required length Locknuts, as required

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

Washer, 3" square, curved

DESIGN LIMITS 7.2 1 12.5KV PRIMARY, 1-PHASE

Maximum transverse load: DOUBLE PRIMARY SUPPORT
1000 Ibs. per conductor

Maximum line angle within load limits:
20° Angle
9 Nov 2, 2015 GRAND VALLEY POWER

Revision date
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Alternate Neutral Position

Neutral

\—Position of Guy

when required

MATERIAL

Rod, armor, selected size

MATERIAL

Bolt, machine, 5/8" x required length
Washer, square, 2 1/4" x 13/16" hole

Bracket, insulated

Washer, 3" square, curved Locknuts, as required

Insulator, post type

Bracket, pole top

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

Maximum transverse load:

1500 Ibs. per conductor
Revision Date:

Maximum line angle within load limits:
20° Angle.
9 FEB 2, 2016 GRAND VALLEY POWER
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Pole Top Pin
Assembly

£
\ﬁ

(
Alternate —/ \

_ -~

- \&// o
Neutral \

Position

SECTION X-X

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

MATERIALS ITEM . MATERIALS

Bolt, machine, 5/8" x required length bv Rod, Armor, select size
Washer, square, 3" curved cd Angle assembly, primary
Angle assembly, neutral

Insulator, suspension, epoxilator ce
Bolt, eye, 5/8" x required length ek - Locknut, as required

Shackle, anchor

DESIGN LIMITS 12.5 /7.2 KV PRIMARY, 1-PHASE

Maximum transverse load: R o
4000 Ibs. per conductor, 20° TO 60° ANGLE, SINGLE PRIMARY SUPPORT

Maximum line angle within load limits: Revision Date
20° to 60° Angle Jan 28, 2015

GRAND VALLEY POWER
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Pole Top Pin
Assembly

c-d-ek

I S—

bo

\ Position of Guy
X

Neutral

Neutral
Position

SECTION X-X

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

MATERIALS . MATERIALS

Bolt, machine, 5/8" x required length Rod, Armor, select size

Washer, square, 3" curved Insulator, fiberglass, strain 12"

Insulator, suspension, epoxilator Angle assembly, primary
Bolt, eye, 5/8" x required length Angle assembly, neutral

Shackle, anchor - Locknut, as required

DESIGN LIMITS 12.5/7.2 KV PRIMARY, 1-PHASE

Maximum transverse load: 20° TO 60° ANGLE, SINGLE PRIMARY SUPPORT
4000 Ibs. per conductor.

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

Jan 28, 2015 GRAND VALLEY POWER
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H ——
-

~© ]

:

1

——— Position of Guy

|
|
:
|
|
|
|
|
|
|
{
|
|
|
\I
T
|
|
|
|
|
|
|
|
|
|
|
|
J

N T T T T T T T T T T

\J
[4

SECTION X-X

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

MATERIALS . MATERIALS

Washer, square, 3" curved - Jumpers, as required

Insulator, suspension, epoxilator Deadend assembly, primary

Bolt, eye, 5/8" x required length Deadend assembly, neutral

Connectors, as required - Locknut, as required

12.5 /7.2 KV PRIMARY, 1-PHASE

60° TO 90° ANGLE, SINGLE PRIMARY SUPPORT

Revision date

Jan 29, 2015 GRAND VALLEY POWER
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(2) 3" curved washers

3" square curved washer

Guy ~\ .I_Ta;p
"

X -

3" square flat washer

Neutral

|
|
|
|
|
1
!
|
|
|
!
| 3" square flat washer 3" square curved washer
|
|
|
!
|
|
|
J

SECTION X-X

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

MATERIALS . MATERIALS
Bolt, machine, 5/8" x required length Bolt, eye, 5/8" x required length

Washer, square, 3" flat Deadend assembly, primary

Washer, square, 3" curved Deadend assembly, neutral

Insulator, suspension, epoxilator - Locknut, as required

12.5/7.2 KV PRIMARY, 1-PHASE
DEADEND (SINGLE) , SINGLE PRIMARY SUPPORT

Revision Date

April 25, 2017 GRAND VALLEY POWER
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Notes:

A5-1 assembly may be used with
drawings such as A1, Al-1, and A2.
(See guide drawings M29-1 and M29-2)

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

3" square flat washer 3" square flat washer

3" square curved 3" square curved washer
washer

Neutral

MATERIAL . MATERIAL

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

Washer, square, 3" flat Deadend assembly, primary

Insulator, suspension, epoxilator Deadend assembly, neutral

Bolt, eye, 5/8" x required length - Locknuts, as required

Connectors, as required

7.2112.5 KV PRIMARY, 1-PHASE

Modified to meet
2005 RUS Standards. SINGLE PHASE TAP

Revision Date

October 13, 2015 GRAND VALLEY POWER
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3" square
flat washer

Alternate Neutral
Location

3'-0" Minimum

S

3" square
curved washer Tap

3" square

3" square
curved washer

flat washer

Neutral

_‘_____

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.

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

MATERIAL

MATERIAL

Washer, square, 3" curved

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

Washer, square, 3" flat

av - Jumpers and leads, as required

Insulator, suspension, epoxilator

ca Deadend assembly, primary

Bolt, eye, 5/8" x required length

cc Deadend assembly, neutral

Connectors, as required

ek - Locknuts, as required

eu 1 Link, extension, insulated

Modified to meet
2005 RUS Standards.

7.2/12.5 KV PRIMARY, 1-PHASE
SINGLE PHASE TAP

Revision Date

AS-2

October 13, 2015 GRAND VALLEY POWER A5'2A
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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.

Neutral

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

MATERIAL

MATERIAL

Insulator, suspension, epoxilator

Jumpers, as required

Connectors, as required

Nut, eye, 5/8"

Deadend assembly, primary

Deadend assembly, neutral

Locknuts, as required

Modified to meet
2005 RUS Standards.

7.2112.5 KV PRIMARY, 1-PHASE
SINGLE PHASE TAP

Revision Date é\/Ag A5 _ 3

Jan 29, 2015 GRAND VALLEY POWER
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/

/

ca— ‘ /
19488980 |:| — —
T o \
Dashed Jumpers for used

on Tangent Structures

] o 1||111|'(
IV LERRRRRE

|
|
N
Position of Guy

iy

|— —
|
av

|
|
|
|
J
Notes:

A5-4 assembly may be used with A3,
A5, B3, B5-1, C3, and C5-1 structures.

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

See guide drawings M29-1 and M29-2.

NO. MATERIAL MATERIAL

Insulator, pin type

Jumpers, as required

Pin, pole top, 20"

Deadend assembly, primary

Bolt, machine, 5/8" x required length

Deadend assembly, neutral

Washed, 2 1/4" square

Locknuts, as required

Insulator, suspension, epoxilator

Connectors, as required

Nut, eye, 5/8"

Modified to meet

7.2112.5 KV PRIMARY, 1-PHASE

2005 RUS Standards SINGLE PHASE TAP

Revision date

Feb. 2, 2015 GRAND VALLEY POWER
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A

ca
Position of Gu

g

?

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).

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

For Feed Through use Unit A6-1

Position of
Neutral when
not deadened

SECTION X-X

ITEM | NO. MATERIAL

MATERIAL

b

Pin, pole top, 20"

Bolt, eye, 5/8" x required length

Bolt, machine, 5/8" x required length

Nut, eye, 5/8"

Washed, 2 1/4" Square,

Deadend assembly, primary

Washed, square, 3" curved

Deadend assembly, neutral

c
d
d
k

Insulator, suspension, epoxilator

Locknuts, as required

7.2/12.5 KV PRIMARY, 1 PHASE

VERTICAL DEADEND (DOUBLE)

Revision Date

April 30, 2020

GRAND VALLEY POWER
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\

|
|
:
|
|
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|
|
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7
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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.

__—Position of Guy

Position of
Neutral when
not deadend

Neutral

SECTION X-X

ITEM | NO. MATERIAL

NO.

MATERIAL

Insulator, pin type

Connectors, as requiredmove

Pin. pole top, 20"

Nut, eye, 5/8"

Bolt, machine, 5/8" x required length

Jumpers, as required

Washed, 2 1/4" square

Deadend assembly, primary

Washed, square, 3" curved

Deadend assembly, neutral

Insulator, suspension, epoxilator

Locknuts, as required

Bolt, eye, 5/8" x required length

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

Revision Date

April 30, 2020

GRAND VALLEY POWER




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

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.

Neutral

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

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

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

Nut, eye, 5/8"

Washer, 3" square, curved

Deadend assembly, primary

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

Deadend assembly, neutral

Insulator, suspension, expoxilator

Locknuts, as required

12.5/7.2 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Dec. 12, 2022 GRAND VALLEY POWER




8' Crossarm

\Neutral

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

A——————— e N\l

cc

I ca
g
=
k

|

|

Neutral—/(:

ca !

MATERIAL MATERIAL

Bolt, machine 5/8" x required length Deadend Assembly, Primary
Bolt, machine 3/4" x required length Deadend Assembly, Neutral

Insulator, suspension, epoxilator j 8' Crossarm Assembly, DE
Washer, Square, curved 3" - Locknuts, as required

Jumpers, as required

12.5/7.2 KV PRIMARY, 1-PHASE

8' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date é\/‘y A8A/8

Feb 21,2018 GRAND VALLEY POWER
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10" Crossarm

NOTE:
Iltem ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

|
|
|
|
|
|
|
|
|
|
|
|
1|
|
|
|
|
|
1|
|
|
k

1

c-d-ek
r—|—1
Lo Neutral
c-d-ek Ni,:/
[

4-7"

0

il

J

\—gj .

M|

c—d—ekﬁ/

PLAN

=

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Locknuts, as required

Bolt, machine 3/4" x required length

Crossarm assembly, DE 10'

Insulator, suspension, epoxilator

Deadend assembly, Primary

Washer, Square, curved 3"

Deadend assembly, Neutral

12.5/7.2 KV PRINARY , 1-PHASE

10' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Feb 21, 2018

A7 | ATA/10

GRAND VALLEY POWER




3!_6"
c-d-ek

I

/

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

@
c
j

Q
o

hie=]

Notes:
Items ca and cc are shown on

assembly drawings M42-3, _:_\ca
M42-11, M42-13 and M42-21. I PLAN

053
e

|

@
c
<

MATERIAL . MATERIAL
Bolt, machine, 5/8" x required length Nut, eye, 5/8"

Washer, 3" square, curved - Jumpers

Washer, 2 1/4" square, 13/16" hole 2 Deadend assembly, primary

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" 2 Deadend assembly, neutral

Insulator, suspension, epoxilator - Locknuts, as required

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

12.5 /7.2 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date é\/Ay

Dec. 12, 2022 GRAND VALLEY POWER



mwilliams
Text Box
A8


8' Crossarm

\Neutral

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

A——————— e N\l

cc

I ca
g
=
k

|

|

Neutral—/(:

ca !

MATERIAL MATERIAL

Bolt, machine 5/8" x required length Deadend Assembly, Primary
Bolt, machine 3/4" x required length Deadend Assembly, Neutral

Insulator, suspension, epoxilator j 8' Crossarm Assembly, DE
Washer, Square, curved 3" - Locknuts, as required

Jumpers, as required

12.5/7.2 KV PRIMARY, 1-PHASE

8' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date é\/‘y A8A/8

Feb 21,2018 GRAND VALLEY POWER




10' Crossarm

Neutral\

0

o .
gj

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

cC

1 T

=
% cdek/%‘f\

I

I

I

I

I
—
CC/?
e Neutral—//:
PLAN :

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Deadend assembly, Primary

Bolt, machine 3/4" x required length

Deadend assembly, Neutral

Insulator, suspension, epoxilator

10' Crossarm assembly, DE

Washer, Square, curved 3"

Locknuts, as required

Jumpers, as required

12.5/7.2 KV PRIMARY, 1-PHASE

10' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date é\/‘y A8A/10

Feb 21,2018 GRAND VALLEY POWER




3!_8"

c-d-ek

Neutral

?

Position of Guy/

when required
(9" below bottom
bolt on arm)

Notes:

White insulators may be used for

the neutral support as an alternate
the brown insulator and letters CN.
Change material list as necessary

and specify as A9W.

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Locknuts, as required

Washer, 3" square, curved

Letters 2C, 2N with 1" nails

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

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

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

7.2/12.5 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

Revision Date

Dec. 12, 2022

GRAND VALLEY POWER
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Position of Guy
when required
(9" below bottom
bolt of arm)

MATERIAL . MATERIAL

Insulator, pin type Bolt, double armed, 5/8" x required length

Bolt, machine, 5/8" x required length Insulator, post type

Washer, 3" square, curved - Locknuts, as required
Washer, 2 1/4" square, 13/16" hole Letters 2C, 2N with 1" nails
Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'0"

DESIGN LIMITS 7.2/12.5 KV PRIMARY, 1-PHASE

Maximum transverse load:
1000 Ibs. per conductor

Maximum line angle within Revision Date
load limits: 20° é\/AJ

Dec 12,2022 GRAND VALLEY POWER

CROSSARM CONSTRUCTION - DOUBLE LINE ARM
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c-d-ek
c-d-ek\/ I Neutral
A |
ﬁﬁa /

_ @&
\ | ]

g |

I
3|_8l| 4"

Neutral
:hl’/—c-d-ek \

i ~ 3

B

CN

c-d-ekl

Position of Guy/

when required
(9" below bottom
bolt on arm)

Notes:

White insulators may be used for

the neutral support as an alternate

to the brown insulator and letters CN.
Change material list as necessary
and specify as A9-1W.

\

U PSS —— A S E———

7
|

MATERIAL . MATERIAL
Insulator, pin type Pin, crossarm, steel, 5/8" x 10 3/4"
Bolt, machine, 5/8" x required length 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"
Washer, 2 1/4" Square Letters 2C, 2N with 1" nails

Washer, 3" Square, curved - Locknuts, as required

7.2/12.5 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

Revision Date

Dec. 6, 2022 GRAND VALLEY POWER
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Neutral

N

c-d-ek

3!_8"

c-d-ek

Neutral

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

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Insulator, post type

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

Locknuts, as required

Washer,3" square, curved

Letters 2C, 2N with 1" nails

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

DESIGN LIMITS
Maximum transverse load:
500 Ibs. per conductor
Maximum line angle within
load limits: 5°

7.2 112.5 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

Revision Date

Dec 12, 2022

NAY

GRAND VALLEY POWER
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U
U
d k/Er ?\d‘ek
-e

— — Neutral

MATERIAL . MATERIAL
Insulator, pin type Connectors, as required
Bolt, machine, 5/8" x required length Jumpers, as required
Washer, 3" square, curved Bolt , single upset
Washer, 2 1/4" square, 13/16" hole Insulator, post type

Pin, crossarm, steel, 5/8" x 10 3/4" Bracket, pole top

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

Spool, insulator

DESIGN LIMITS 7.2/12.5 KV, 1- PHASE

Maximum transverse loads: CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION
500 Ibs per conductor

Maximum line angle within load limits: | Revision Date

o
57 Angle. Dec. 12, 2022 GRAND VALLEY POWER
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Position of Guy/
when required
(9" below bottom
bolt on arm)

Specify B1A for
Offset Neutral Assembly

Neutral

bs-d-ek

MATERIAL

ITEM

NO.

MATERIAL

Insulator, pin type

(ADDITIONAL MATERIAL FOR B1A)

Bolt, machine, 5/8" x required length

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

Washer, 2 1/4" square

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

Washer, 3" square curved

Bracket, offset, insulated (B1A only)

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

Washer, 2 1/4" square

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

Bolt, single upset, insulated (B1 only)

Locknuts, as required

7.2/12.5 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - 0° TO 5° ANGLE
SINGLE PRIMARY SUPPORT

Revision Date

Dec. 12, 2022

GRAND VALLEY POWER
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N

c-d-ek

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

Neutral

Specify B1AP for
Offset Neutral Assembly

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

(ADDITIONAL MATERIAL FOR B1AP)

Washer, 2 1/4" square

Bolt, machine, 5/8" x required length

Washer, 3" square, curved

Washer, 2 1/4" square

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

Screw, lag, 1/2" x 4" (B1AP only)

Bolt, single upset, insulated (B1P only)

Bracket, offset, insulated (B1AP only)

Spool insulator

Insulator, post type

Locknuts, as required

DESIGN LIMITS

Maximum transverse load:
750 Ibs. per conductor

Maximum line angle within load limits:
5° Angle.

7.2/12.5 KV, 2-PHASE

CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

Revision Date

Dec. 12, 2022

B1P, B1AP

GRAND VALLEY POWER
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Position of Guy/
when required
(9"below bottom
bolt on arm)

Neutral
M~

L j

Specify B1-1A for
Offset Neutral Assembly

MATERIAL

ITEM

NO.

MATERIAL

Insulator, pin type

( ADDITIONAL MATERIAL FOR B1-1A)

Bolt, machine, 5/8" x required length

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

Washer, 2 1/4" square

Washer, 2 1/4" square

Washer, 3" square curved

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

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

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

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

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

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

Locknuts, as required

7.2/12.5 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - 0° TO 5° ANGLE

SINGLE PRIMARY SUPPORT

Revision Date

Dec. 7, 2022

GRAND VALLEY POWER
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Text Box

mwilliams
Text Box
B1-1 ,  B1-1A


d-ek

4"

Position of Guy J
when required d-ek
(9" below bottom

bolt on arm)

Specify B1-1AP for
Offset Neutral Assembly

MATERIAL

ITEM | NO. MATERIAL

Bolt, machine, 5/8" x required length

(ADDITIONAL MATERIAL FOR B1-1AP)

Washer, 2 1/4" square

Bolt, machine, 5/8" x required length

Washer, 3" Square, curved

Washer, 2 1/4" square

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

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

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

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

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

Brace, wood, 28", pair

Insulator, post type

Locknuts, as required

DESIGN LIMITS

Maximum transverse load:
1500 Ibs per conductor

7.2/12.5 KV, 2-PHASE

CROSSARM CONSTRUCTION
0° to 5°, DOUBLE PRIMARY SUPPORT

Maximum line angle within load limits: Revision Date

N7

5° Angle. Dec 12, 2022

GRAND VALLEY POWER
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Text Box
B1-1P


Position of Guy/

when required

Obsolete. For Retirement Only.

MATERIAL

ITEM

MATERIAL

Insulator, pin type

g

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

Bolt, machine, 5/8" x required length

n

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

Bolt, carriage, 1/2" x required length

cu

Brace, wood, 60" span

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

da

Bracket, insulated

Pin, cross arm, steel, clamp type

ek

Locknuts, as required

12.5/7.2 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

Revision Date

Feb 4, 2015

N7

GRAND VALLEY POWER
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Text Box
B1-3


/ =5 ————— — Neutral
Position of Guy

when required
(9" below bottom
bolt on arm)

MATERIAL . MATERIAL

Insulator, pin type Bolt, double armed, 5/8" x required length

Bolt, machine, 5/8" x required length Bracket, insulated

Washer, 2 1/4" square, 13/16" hole - Locknuts, as required

Washer, 3" square, curved

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'0"

DESIGN LIMITS: 7.2/ 12.5 KV PRIMARY, 2-PHASE

Maximum transverse load:
500 Ibs. per conductor CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORTS

Maximum line angle within load limits: | Revision Date
5° to 30° Angle Dec. 12, 2022

GRAND VALLEY POWER
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B2


c-d-ek

r/—NeutraI

|

c-d- ekj \ g—f

PLAN

|ea
|

d-ek

c-d-ek

Neutral
Position of Guy /

when required
(9" below bottom
bolt on arm)

I
l]

‘\

\ g
e

MATERIAL . MATERIAL

Bolt, machine, 5/8" x required length Bracket, insulated

Washer, 2 1/4" square Insulator, post type

Washer, 3" square, curved - Locknuts, as required
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'0"

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

DESIGN LIMITS 7.2/12.5KV, 2-PHASE

Maximum transverse load:
1500 Ibs per conductor CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

Maximum line angle within load limits: Revision Date

20° Angle. Dec. 12, 2022

GRAND VALLEY POWER
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_ Neutral

SECTION X-X

k/,

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.

ITEM| NO. MATERIALS ITEM . MATERIALS
Washer, 2/14" x 2 1/4" x 3/16" hole cd Angle assembly, primary

Insulator, suspension, epoxilator ce Angle assembly, neutral
Bolt, eye, 5/8" x required length ek - Locknut, as required

Shackle, anchor

Rod, Armor, select size

12.5 /7.2 KV PRIMARY, 2-PHASE

VERTICAL CONSTRUCTION - 30° TO 60° ANGLE

Revision Date

Feb 6, 2015 GRAND VALLEY POWER
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Text Box
B3 , B3A


b = - .
Position of Gu
E—— y

——

3-0"
Minimum

SECTION X-X

SECTION Y-Y
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,
and M42-21.

ITEM . MATERIALS . MATERIALS

Washer, square, 2/14" x 3/16" hole - Jumpers, as required

Insulator, suspension, epoxilator Deadend assembly, primary

Bolt, eye, 5/8" x required length 2 Deadend assembly, neutral

Connectors, as required - Locknut, as required

Insulator, fiberglass, strain

12.5 /7.2 KV PRIMARY, 2-PHASE

VERTICAL CONSTRUCTION - 60° TO 90° ANGLE

Revision Date

Feb 6, 2015 GRAND VALLEY POWER
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B4-1 , B4-1A


vi-Gga ‘ 1-69

(e

|t
UL

/Position of Guy

3-0"
minimum

P
[

Note:

|
|
|
: cc
|
|
|

-

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,
M42-13, and M42-21.

ITEM| NO.

MATERIALS

MATERIALS

Bolt, machine, 5/8" x required lenght

Insulator, fiberglass, strain

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

Deadend assembly, primary

Washer, 3", square, curved

Deadend assembly, neutral

c
d
d
k

Insulator, suspension, epoxilator

Locknut, as required

(o]

Bolt, eye, 5/8" x required length

12.5/ 7.2 KV PRIMARY, 2-PHASE

VERTICAL CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Feb 6, 2015 GRAND VALLEY POWER
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Text Box
B5-1 , B5-1A


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

o-d-ek/

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.

Neutral—""

ca
—:f PLAN

ITEM . MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Bolt, eye, 5/8" x required length

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

Nut, eye, 5/8"

Washer, 3" square, curved

Deadend assembly, primary

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

Deadend assembly, neutral

Insulator, suspension, epoxilator

Locknuts, as required

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

12.5/7.2 KV PRIMARY, 2 - PHASE

CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Dec. 12, 2022

GRAND VALLEY POWER
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B7 , B7-1


N

\Jj’LJ}/#
gy

S NOTE:

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

i_‘

SECTION X-X

L

q

\VF.J_

—

4

k
ca

It

MATERIAL MATERIAL

Bolt, machine 5/8" x required length
Bolt, machine 3/4" x required length Deadend assembly, Primary

Washer, Square, curved 3" Deadend assembly, Neutral

Insulator, suspension, epoxilator 7.2 KV j 8' - Crossarm assembly, DE

Bolt eye, 5/8" x required length - Locknuts, as required

7.2/12.5 KV, 3-PHASE

8' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date é\/Ay

Feb 20, 2018 GRAND VALLEY POWER




3|_6l|
c-d-ek

c-d-ek

e
Y

/

Note:

7
/

h—

e
o
.Lm

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

:

-
\

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

ITEM

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Connectors, as required

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

Deadend assembly, primary

Washer, 3" square, curved

Deadend assembly, neutral

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" - Jumpers, as required

Insulator, suspension, epoxilator

Locknuts, as required

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

Bolt, eye, 5/8" x required length

Nut, eye, 5/8"

12.5 /7.2 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date

Dec. 12, 2022 GRAND VALLEY POWER
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B8


8' Crossarm

I

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

~ - —— - ———— e — e —y ——

-

SECTION X-X_‘,{%:}_

/
o-d-ek /f/cc

Neutral —1
|

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Nut, eye, 5/8"

Bolt, machine 3/4" x required length

Deadend assembly, Primary

Washer, 3" Square, curved

Deadend assembly, Neutral

Insulator, suspension, epoxilator

8' Crossarm assembly, DE

Bolt, eye, 5/8" x required length

Locknuts, as required

7.2/12.5 KV, 2-PHASE

8' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

Revision Date

Feb 21, 2018

DNABT

GRAND VALLEY POWER




Position of Guy
when required
(9" below bottom
bolt on arm)
Notes:
White insulators may be used for
the neutral support as an alternate
the brown insulator and letters CN.
Change material list as necessary
and specify as BOW.

NO. MATERIAL . MATERIAL
6 Insulator, pin type Bolt, double armed, 5/8" x required length

Bolt, machine, 5/8" x required length - Locknuts, as required
Washer, 2 1/4" square, 13/16" hole Letters (2) C, (2) N with 1" nails
Washer, 3" square, curved

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'0"

7.2/12.5 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

Revision Date

Dec. 13, 2022 GRAND VALLEY POWER
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Text Box
B9 , B9W


2!_5"

Neutral

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

MATERIAL . MATERIAL
Insulator, pin type Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'0"

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

Washer, 2 1/4" square, 13/16" hole Insulator, post type

Washer, 3" square, curved - Locknuts, as required

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

DESIGN LIMITS 7.2112.5 KV, 2-PHASE

Maximum transverse load:
1000 Ibs. per conductor CROSSARM CONSTRUCTION - DOUBLE LINE ARM

Maximum line angle within load limits: Revision Date é\/AJ
20° Angle.

Dec. 13, 2022 GRAND VALLEY POWER



mwilliams
Text Box
B9P


L/—Neutral

A\

T (=) ————
(Q\

>
Z

/Neutral
ee

/ |

?

=
FKxd-ek \ F

c-d-ek 9

Position of Guy/

when required
(9" below bottom
bolt on arm)

Notes:

White insulators may be used for
the neutral support as an alternate
the brown insulator and letters CN.
Change material list as necessary
and specify as B9-1W.

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Locknuts, as required

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

Letters 2C, 2N with 1" nails

Washer, 3" square, curved

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

7.2/12.5 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

Revision Date

Dec. 13, 2022 GRAND VALLEY POWER
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B9-1 , B9-1W


<

AL
N 1T

5

=

I

Q

ey

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

\

g RN G

7
\

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Insulator, post type

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

Locknuts, as required

Washer, 3" square, curved

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

DESIGN LIMITS

Maximum transverse load:
500 Ibs. per conductor

Maximum line angle within load limits:
5° Angle.

7.

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

Revision Date

Dec. 13, 2022

GRAND VALLEY POWER
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:/Neutral

=1

I
[
:

Neutral

a
f

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

Note

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

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 1/2" x required length

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

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

Locknuts, as required

Washer, 3" square, curved

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

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

DESIGN LIMITS:

Maximum transverse Load:
1000 Ibs. per conductor

Maximum line angle within load limits:
20° Angle

7.2/12.5 KV PRIMARY, 2-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

Revision Date

Dec. 13, 2022 GRAND VALLEY POWER
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:,/ Neutral

l

[ \}—-l. | @

b 5 |

n-d-ek C-d-eK ——qf - l
= @ =

i @

I L1 I_II I

v PLAN |

4-8" T 31"

Neutral

|
\
*

n-d-ek

Position of Guy Note
when required This construction should be
(9" below bottom d wh . t
bolt on arm) used where conversion to
three phase is likely.

MATERIAL . MATERIAL
Insulator, pin type Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

Bolt, machine, 1/2" x required length Bolt, double armed, 5/8" x required length

Washer, 2 1/4" square, 13/16" hole Insulator, post type

Washer, 3" square, curved Letters 2C, 2N with 1" nails

Pin, crossarm, steel, 5/8" x 10 3/4" - Locknuts, as required

DESIGN LIMITS: 7.2/12.5 KV, 2-PHASE

Maximum transverse Load:
1000 Ibs. per conductor CROSSARM CONSTRUCTION - DOUBLE LINE ARM

Maximum line angle within load limits: Revision Date ‘ E\/Ay

20° Angle. Dec. 13, 2022 GRAND VALLEY POWER
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Neutral

3!_1 "

Neutral

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

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

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Locknuts, as required

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

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

Washer, 3" square, curved

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

DESIGN LIMITS: 7.2 /12.5 KV PRIMARY, 2-PHASE

Maxi t Load:
300 Ibs. per conducior CROSSARM CONSTRUCTION - SINGLE LINE ARM

Maximum line angle within load limts: Revision Date

5° Angle Dec. 13, 2022

GRAND VALLEY POWER
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|/ Neutral
1

ea

|
5
|

|
g
|

\,

|
|
1
Neutral

s

d-ek

d-ek

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

This construction should be used

where conversion to three phase
is likely.

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Insulator, post type

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

Locknuts, as required

Washer, 3" square, curved

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

DESIGN LIMITS:

Maximum transverse Load:
500 Ibs. per conductor

7.2/12.5 KV, 2-PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

Maximum line angle within load limits: | Revision Date

5° Angle. Dec. 13, 2022

NAY

GRAND VALLEY POWER
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MATERIAL . MATERIAL

Insulator, pin type - Connectors, as required

Bolt, machine, 5/8" x required length - Jumpers and leads as required

Washer, 2 1/4" square, 13/16" hole Bolt, single upset

Washer, 3" square, curved 1 Spool Insulator
Pin, crossarm, steel, 5/8" x 10 1/4" Letters, 2" C, 2" N, with 1" nails

Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8-'0" - Locknuts, as required

DESIGN LIMITS 7.2 /12.5 KV PRIMARY, 2-PHASE

Maximum transverse load:

500 Ibs. per conductor CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION

Maximum line angle within load limits: Revision Date

o
5° Angle Dec. 27, 2022 GRAND VALLEY POWER
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MATERIAL . MATERIAL

Insulator, pin type - Jumpers and leads as required

Bolt, machine, 5/8" x required length Bolt, single upset

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

Washer, 3" square, curved Insulator, post type
Pin, crossarm, steel, 5/8" x 10 1/4" Letters, 2" C, 2" N, with 1" nails

Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8-'0" - Locknuts, as required

Connectors, as required

DESIGN LIMITS 7.2 /12.5 KV PRIMARY, 2-PHASE

Maximum transverse load:

500 Ibs. per conductor CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION

Maximum line angle within load limits: Revision Date

o
5° Angle Dec. 14, 2022 GRAND VALLEY POWER
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%c-d-ek

3

===

Pole Top Pin
Assembly

bs
cm

c-d-ek/“j

d-ek
Position of Guy Neutral
when required
(9" below bottom
bolt on arm)

Specify C1A for
Offset Neutral Assembly

MATERIAL

MATERIAL

Insulator, pin type

Spool insulator, (C1 only)

Pin, pole top, 20"

Spool insulator, (C1 only)

Bolt, machine, 5/8" x required length

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

Washer, 3" square, curved

(ADDITIONAL MATERIAL FOR C1A)

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

Bolt, machine, 5/8" x required length

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

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

Locknuts , as required

Bracket, offset, insulated (C1A only)

Bolt, single upset, (C1 only)

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

Spool insulator, (C1 only)

12.5 /7.2 KV PRIMARY, 3-PHASE

CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

Revision Date

Dec. 14, 2022

GRAND VALLEY POWER
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\Position of Guy

bs when required
(9" below bottom
bolt on arm)

ec
Lo _ﬂ\J

_A

_ Specify C1AR for
Pole Top Pin Assembly Offset Neutral Assembly

MATERIAL NO. MATERIAL

Insulator, pin type - Locknuts

Pin, pole top 20" Bolt, single upset

Bolt, machine, 5/8" x required length Spool insulator

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

Washer, 3" square, curved (ADDITIONAL MATERIAL FOR C1AR)

Pin, Crossarm, steel, 5/8" x 10 3/4" Bolt, machine, 5/8" x required length

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" Washer, 2 1/4" square, 13/16" hole

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

Bracket, offset, insulated (C1AR only)

RAPTOR PROTECTION
7.2112.5 KV, 3-PHASE CROSSARM CONSTRUCTION

SINGLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

Dec. 14, 2022 GRAND VALLEY POWER




"~ Position of Guy —_— _NEulral

bs  When required
(9" below bottom
bolt on arm)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|

c—d—ek/i
|
Ny

ecC

A=

Specify C1AP for
Offset Neutral Assembly

MATERIAL . MATERIAL
Bolt, machine, 5/8" x required length (ADDITIONAL MATERIAL FOR C1AP)
Washer, 2 1/4" square Bolt, machine, 5/8" x required length

z
©

Washer, 3" square, curved Washer, 2 1/4" square
Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0" j Screw, lag, 1/2" x 4" (C1AP only)
Bolt, single upset (C1P only) Bracket, offset, insulated (C1AP only)

Spool insulator

Insulator, post type

Aalw|la|lalaloolo|lo

Bracket, pole top

Locknuts

ottt LTS o 7.2/12.5 KV, 3-PHASE

CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

Maximum transverse load:
750 Ibs. per conductor

. . . . Revision Date
Maximum line angle within load limits:

5° Angle. Dec. 14, 2022 GRAND VALLEY POWER
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Position of Guy
when required
(9" below bottom
bolt on arm)

=

L__<=>

Specify C1APR for
Offset Neutral Assembly

z
©

MATERIAL

ITEM

NO.

MATERIAL

Bolt, machine, 5/8" x required length

(ADDITION MATERIAL FOR C1APR)

Washer, 2 1/4" square

Bolt, machine, 5/8" x required length

Washer, 3" square curved

Washer, 2 1/4" square

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

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

Bolt, single upset

Bracket, offset, insulated (C1APR only)

Spool insulator

Insulator, post type

Aalw|la|lala]loolo|lo

Bracket, pole top

Locknuts

RAPTOR PROTECTION

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

Revision Date

Dec. 14, 2022

NAT

GRAND VALLEY POWER
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Neutral

when required
(9" below bottom
bolt on arm)

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

MATERIAL . MATERIAL
Bolt, machine, 5/8" x required length Insulator, post type

Washer, square , 2 1/4" Bracket, pole top

Washer, square curved, 3" - Locknuts
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8' (C1PL)
Bolt, single upset (C1APLX ONLY)

Spool insulator Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10' (C1PLX)

DESIGN LIMITS 7.2/12.5 KV, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT
750 Ibs. per conductor (LARGE CONDUCTORS)

Maximum line angle within load limits: | _Revision Date é\/A?
5° Angle. De . GRAND VALLEY POWER
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:\c-d-ek d-ekj
Neutral

xPosition of Guy ——
bs When required

(9" below bottom

bolt on arm)

c-d-ek —/“q

|
|
|
|
|
L

Specify C1APLR for
Offset Neutral Assembly

z
o

MATERIAL . MATERIAL
Bolt, machine, 5/8" x required length (ADDITIONAL MATERIAL FOR C1APLR)
Washer, 2 1/4" square Bolt, machine, 5/8" x required length

Washer, 3" square curved Washer, 2 1/4" square
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" j Screw, lag, 1/2" x 4" (C1APLR)
Bolt, single upset Bracket, offset, insulated (C1APLR)

Spool insulator

Insulator, post type

Alw|la]lal~lOOln]|o,

Bracket, pole top

Locknuts

DESIGN LIMITS: RAPTOR PROTECTION
7.2112.5 KV, 3-PHASE CROSSARM CONSTRUCTION

Maximum transverse load: SINGLE PRIMARY SUPPORT, (LARGE CONDUCTORS)

750 Ibs per conductor
Maximum line angle within load limits: Revision Date é\/AJ C1PLR

50 Angle Dec. 15, 2022 GRAND VALLEY POWER C1 APLR



mwilliams
Text Box

mwilliams
Typewritten Text

mwilliams
Typewritten Text

mwilliams
Typewritten Text

mwilliams
Typewritten Text


TN

E c-d-ek f\%
fip n-d-ek\
o} - -

| o
c-d-ek
\ ’
Position of Guy

when required
(9" below bottom
bolt on arm)

bs

|
|
|
|
:
|
|
|
|
|
|
|
|
|
1

cm

—_——

A

Pole Top Pin Specify C1-1A for
Assembly Offset Neutral Assembly

MATERIAL NO. MATERIAL

Insulator, pin type 1 Bolt, single upset, (C1 only)
Pin, pole top, 20" 1 Spool insulator, (C1 only)

Bolt, machine, 5/8" x required length - Locknuts
Washer, 2 1/4" square, 13/16"hole
Washer, 3" square, curved (ADDITIONAL MATERIAL FOR C1-1A)
Pin, crossarm, steel, 5/8" x 10 3/4" c Bolt, machine, 5/8" x required length

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" d Washer, 2 1/4" square, 13/16"hole

Bolt, double arming, 5/8 x required length Bracket, offset, insulated (C1-1A only)
Screw, lag, 1/2" x 4" (C1-1A only)

12.5 /7.2 KV PRIMARY, 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT
AT 0° TO 5° ANGLE

Revision Date: é\/Ay

Dec. 15, 2022 GRAND VALLEY POWER
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L

J

- __

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

MATERIAL ITEM . MATERIAL
Bolt, machine, 5/8" x required length ea Insulator, post type 15 kv
Washer, square, 2 1/4" eb Bracket, pole top
Screw, lag, 1/2" x 4" ek - Locknuts, as required

Bolt, single upset, insulated eq Insulator bracket, single

7.2 112.5 KV PRIMARY, 3-PHASE

VERTICAL CONSTRUCTION - SINGLE PRIMARY SUPPORT
at 0° to 2° Angle

Revision Date

Nov 24, 2015 GRAND VALLEY POWER
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dyi-Lp di-t
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Position of Guy
when required
(9" below bottom
bolt on arm)

c-d-ek— | |
: |
|
|

o ec
Lo _ﬂkj

Specify C1-1AR for
Offset Neutral Assembly

MATERIAL : MATERIAL
Bolt, machine, 5/8" x required length (ADDITIONAL MATERIAL FOR C1-1AP)

Washer, 3" square, curved Bolt, machine, 5/8" x required length

Washer, 2 1/4" square, 13/16" hole Washer, 2 1/4" square, 13/16" hole
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" Bracket, offset neutral, (C1-1AP only)

Bolt, double arming, 5/8" x required length j Screw, lag. 1/2" x 4" (C1-1AP only)

Bolt, single upset

Spool insulator

Insulator, post type

Bracket, pole top

Locknuts, as required

DESIGN LIMITS 12.5/7.2, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT
750 Ibs per conductor.

Revision Date

Maximum line angle within load limits:
5° Angle. Dec. 19, 2022 GRAND VALLEY POWER
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Position of Guy
when required

(9" below bottom c-d-ek
bolt on arm)

7 \
ek/jg\\%l// b

Pole Top Pin Assembly Offset Neutral Assembly

c-d-ek

NeuEaI_ _

c
c-d-ek

Specify C1-1AR for

MATERIAL

ITEM | NO. MATERIAL

Insulator, pin type

bs 1 Bolt, single upset, (C1 only)

Pin, pole top, 20"

cm 1 Spool insulator, (C1 only)

Bolt, machine, 5/8" x required length

ek - Locknuts

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

Washer, 3" square, curved

(C1-1AR)

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

Bolt, machine, 5/8" x required length

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

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

Bolt, double arming, 5/8 x required length

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

RAPTOR PROTECTION

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

Revision Date:

Dec. 19, 2022

GRAND VALLEY POWER
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N
d-ek of_

|
/ d-ekjd!
Position of Guy

when required
(9" below bottom
bolt on arm)

I
|
L

Specify C1-1APR for
Offset Neutral Assembly

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Washer, 3" square, curved

(ADDITIONAL MATERIAL FOR C1-1APR)

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

Bolt, machine, 5/8" x required length

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

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

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

Bracket offset neutral (C1-1APR only)

Bolt, single upset

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

Spool insulator

Insulator, post type

Bracket, pole top

Maximum transverse load:

Maximum line angle within load limits:

Locknuts, as required

DESIGN LIMITS

750 Ibs per conductor.

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

Revision Date

5° Angle.

Dec. 19, 2022

GRAND VALLEY POWER

C1-1PR
C1-1APR
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Position of Guy
when required

Note:

This construction required for

all conductors having a breaking
strength of more than 4500
pounds.

Obsolete. For Retirement Only.

Specify C1-2A for
Offset Neutral Assembly

MATERIAL

ITEM

MATERIAL

Insulator, pin type

cm

Spool insulator

Pin, pole top, 20"

cu

Brace, wood, 60" span

Bolt, machine, 5/8" x required length

ek

Locknuts, as required

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

Washer, 3" Square curved, 13/16" hole

(ADDITIONAL MATERIAL FOR C1-2A)

Pin, crossarm, clamp type

Bolt, machine, 5/8" x required length

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

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

Bolt, carriage, 1/2" x required length

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

Bolt, single upset

DESIGN LIMITS

Maximum transverse load :
500 Ibs. per conductor.

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

7.2112.5 KV PRIMARY, 3-PHASE

CROSSARM CONSTRUCTION - (LARGE CONDUCTORS)

Maximum line angle within load limits:

Revision Date:

2° Angle.

Nov 25, 2015

NAT

GRAND VALLEY POWER




- I )
/1 |
r\ Neutral
|

-

Position of Guy
when required

|
|
! -
all conductors having a breaking L . ~__ j
| o~
|
|

This construction required for ec

strength of more than 4500 ,
pounds. , Specify C1-2AR for

Obsolete. For Retirement Only, OffsetNeutral Assembly

MATERIAL ITEM . MATERIAL

Insulator, pin type cu Brace, wood, 60" span

Pin, pole top, 20" ek - Locknuts, as required

Bolt, machine, 5/8" x required length cm Spool insulator
Washer, 2 1/4" square, 13/16" hole
Washer, 3" square curved, 13/16" hole (ADDITIONAL MATERIAL FOR C1-2AR)
Pin, crossarm, clamp type Bolt, machine, 5/8" x required length

Crossarm, 3 3/4" x 4 3/4" x 10'-0" Washer, 2 1/4" square, 13/16" hole

Bolt, carriage, 1/2" x required length j Screw, lag, 1/2" x 4" (C1-2AR only)
Bolt, single upset Bracket, offset, insulated (C1-2AR only)

DESIGN LIMITS RAPTOR PROTECTION

Maximum transverse load: 7.2/12.5 KV, 3-PHASE CROSSARM CONSTRUCTION
500 Ibs. per conductor (LARGE CONDUCTORS)

Maximum line Z:\gAI:gvlveit.hin load limits: Revision Date é\/AJ C(:]-]:-Z?A\RR

Nov 25, 2015 GRAND VALLEY POWER




IF

Position of Guy
when required

Note:

This construction required for all

conductors having a breaking
strength of more than 4,500

L .
pounds. Obsolete. For Retirement Only.Pole Top Pin Assembly

MATERIAL

ITEM

MATERIAL

Insulator, pin type

g

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

Pin, pole top, 20"

n

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

Bolt, machine, 5/8" x required length

cu

Brace, wood, 60" span

Bolt, carriage, 1/2" x required length

Bracket, insulated

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

Locknuts, as required

Pin, cross arm, steel, clamp type

12.5/7.2 KV, 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT
(LARGE CONDUCTORS)

Revision Date

Dec 28, 2015

A7 | C1-3

GRAND VALLEY POWER




Xde-1O  de-10

n-d-ek /
Position of Guy

when required

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

NOTE:

This construction required for all
Install neutral upset bolt (bs) conductor having a breaking strength
on tangent poles. of more than 4,500 pounds.

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

MATERIAL . MATERIAL

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

Bolt, machine, 1/2" x required length Bolt, single upset

Washer, 3" square, Brace, wood, 60" span

Washer, 3" square, curved Bracket, insulated

Washer, round, 1 3/8" diameter Insulator, post type
Crossarm, 3 3/4" x 4 3/4" x 8'-0" (C1-2P) Bracket, pole top
Crossarm, 3 3/4" x 4 3/4" x 10-0" (C1-3PX) - Locknuts, as required

DESIGN LIMITS 12.5/7.2 KV, 3 PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT
1500 Ibs per conductor. ( LARGE CONDUCTOR)

Maximum line angle within load limits: Revision Date
5° Angle.

Feb. 10, 2016 GRAND VALLEY POWER
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de-10
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\N'V/
a] o
(1"
V3

L]
n-d-ek I F\Neutral
PLAN

Position of Guy

when required
|

.

Note: c-d-ek |
This construction required for all

conductors having a breaking ‘
strength of more than 4,500 Lol

1. | .
pounds.  Obsolete. For Retitement Only. Pole Top Pin Assembly

|
|
|
|
|
|

NO. MATERIAL ITEM . MATERIAL

6 Insulator, pin type 9 Crossarm, 3 3/4" x 4 3/4" x 10'-0"

Pin, pole top, 20" n Bolt, double arming, 5/8" x required length

Bolt, machine, 5/8" x required length cu Brace, wood, 60" span

Bolt, carriage, 1/2" x required length da Bracket, insulated

Washer, 2 1/4" square x 13/16 hole ek Locknuts, as required

Pin, cross arm, steel, clamp type

RAPTOR PROTECTION
7.2/12.5 KV, 3-PHASE, CROSSARM CONSTRUCTION
DOUBLE PRIMARY SUPPORT, (LARGE CONDUCTORS)

Revision Date é\/‘y

Dec 28, 2015 GRAND VALLEY POWER
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ol

Position of Guy/

when required

Note:

This construction required for all
conductors having a breaking
strength of more than 4500

pounds.  Qpsolete. For Retirement Only. Pole Top Pin Assembly

MATERIAL

ITEM

MATERIAL

Insulator, pin type

g

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

Pin, pole top, 20"

cu

Brace, wood, 60" span

Bolt, machine, 5/8" x required length

da

Bracket, insulated

Bolt, carriage, 1/2" x required length

ek

Locknuts, as required

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

Pin, cross arm, steel, clamp type

DESIGN LIMITS

Maximum transverse load:
1000 Ibs. per conductor

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

Maximum line angle within load limits:

Revision Date

5° Angle.

Dec 28, 2015

N7

GRAND VALLEY POWER
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di-10
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©

H
Il

1P 8

Position of Guy —/

when required

-d-ek
Note: cd-e

This construction required for all
conductors having a breaking
strength of more than 4,500

pounds. Obsolete. For Retirement Only.

Pole Top Pin Assembly

MATERIAL

ITEM

MATERIAL

Insulator, pin type

g

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

Pin, pole top, 20"

cu

Brace, wood, 60" span

Bolt, machine, 5/8" x required length

da

Bracket, insulated

Bolt, carriage, 1/2" x required length

ek

Locknuts, as required

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

Pin, cross arm, steel, clamp type

RAPTOR PROTECTION

7.2112.5 KV, 3-PHASE, CROSSARM CONSTRUCTION

LARGE CONDUCTORS

Revision Date

Dec 28, 2015

N7

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

MATERIAL . MATERIAL

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

Washer, 2 1/4" square, Insulator, post type

Washer, 3" square, curved Bracket, pole top

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

DESIGN LIMITS 12.5/7.2 KV, 3 PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE POLE-TOP SUPPORT
1000 Ibs per conductor. (LARGE CONDUCTOR)

Maximum line angle within load limits: Revision Date
5° Angle.

Dec 19, 2022 GRAND VALLEY POWER
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| Neutral
|

tp

: S

(«) M

Obsolete. For Retirement Only.

A @%L -
c-d-ek

of

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

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
:
I
T
|
|
|
:
|

MATERIAL . MATERIAL

Insulator, pin type i Bolt, carriage, 1/2" x required length

Pin. pole top, 20" 2 Brace, wood, 60" span
Bolt, machine, 5/8" x required length Locknuts, as required

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

Washer, 3" square, curved

Pin, cross arm, steel, clamp type
Crossarm, 3 3/4" x 4 3/4" x 10'-0"

DESIGN LIMITS 7.2/ 125KV, 3-PHASE

Maximum transverse load:

Maximum line angle within load limits: Revision Date :;\/Ay
5° Angle.

Nov 30, 2015 GRAND VALLEY POWER
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Position of Guy
when required
(9" below bottom
bolt on arm)

|

|

|

|
N
|

-

|
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|
|
L

- =

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

as required. Pole Top Pin Assembly

ITEM | NO. MATERIAL ITEM . MATERIAL

Insulator, pin type n Bolt, double arming, 5/8 x required length

Pin, pole top, 20" bv Rod, armor, selected size

Bolt, machine, 5/8" x required length cm Spool insulator
Washer, 2 1/4" square, 13/16"hole da Bracket, insulated (Neutral)

Washer, 3" square, curved ek - Locknuts

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

DESIGN LIMITS 12.5/7.2 KV, 3-PHASE

Maximum transverse load:
1000 Ibs. per conductor CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT

Maximum line angle within load limits: Revision Date

20° Angle. Dec. 20, 2022 GRAND VALLEY POWER
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[ ;/—Neutral

/
IB k

-d-ek—/Eq'

cm-da
n-d-ek

D=
L

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

c-d-ek

NOTE:

When the transverse load is
more than 1000 pounds,
substitute C2-1 or C2-2

_ Pole Top Pin Assembly
as required.

ITEM | NO.

MATERIAL

MATERIAL

Insulator, pin type

Bolt, double arming, 5/8 x required length

a
b 2 Pin, pole top, 20"

Rod, armor, selected size

Bolt, machine, 5/8" x required length

Spool Insulator

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

Bracket, insulated (Neutral)

Washer, 3" square, curved

Locknuts

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

DESIGN LIMITS

Maximum Transverse Load:
1000 Ibs. per conductor

Maximum line angle within load limits:
20° Angle.

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

RAPTOR PROTECTION

7.2/1.5KV, 3-PHASE CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT

Revision Date

Dec. 20, 2022

GRAND VALLEY POWER
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I

(9" below bottom
bolt on arm)

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.

ITEM | NO. MATERIAL ITEM | NO. MATERIAL

a 6 Insulator, pin type 4 Rod, armor, selected size

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

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

Washer, 3" square, curved

Pin, cross arm, steel, clamp type
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
Bolt, double arming, 5/8" x required length

DESIGN LIMITS 7.2/ 125KV, 3- PHASE

Maximum transverse load:

Maximum line angle within load limits: Revision Date é\/AJ
20° Angle.

Dec. 20, 2022 GRAND VALLEY POWER
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Position of Guy

|
Obsolete. For Retirement OH|1I' :

c-d-ek\igi | da
[ @/

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.

ITEM ) MATERIAL ITEM | NO. MATERIAL
Insulator, pin type 9 Crossarm, 3 3/4" x 4 3/4" x 10'-0"

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

Washer, 2 1/4" square x 13/16 hole cu Brace, wood, 60" span

2
5
Bolt, carriage, 1/2" x required length bv 4 Rod, armor, select size
2
1

Washer, 3" square, curved da Bracket, insulated

Pin, cross arm, steel, clamp type ek Locknuts, as required

DESIGN LIMITS 7.2/112.5 KV, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT
2000 Ibs. per conductor (LARGE CONDUCTORS)

Maximum line angle within load limits: Revision Date e\/Ay
20° Angle. C2-2

Nov 30, 2015 GRAND VALLEY POWER
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|

Position of Guy
(9" below bottom
bolt of arm) c-d-ek

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.

MATERIAL . MATERIAL

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

Washer, 2 1/4" square,13/16" hole Insulator, post type
Washer, 3", square curved Locknuts, as required

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

DESIGN LIMITS 7.2/ 125KV, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE PRIMARY SUPPORT
2000 Ibs. per conductor (LARGE CONDUCTORS)

Maximum line angle within load limits: Revision Date \/Ay
20° Angle. S C2-2PL

Dec. 20, 2022 GRAND VALLEY POWER
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Note:

SECTION X-X

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

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Rod, Armor, select size

Washer, square, 3", curved

Angle assembly, primary

Insulator, suspension, epoxilator

Angle assembly, neutral

Bolt, eye, 5/8" x required length

Locknut, as required

Shackle, anchor

DESIGN LIMITS

Maximum transverse load:
4000 Ibs. per conductor

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

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

Revision Date

Dec 1, 2015 GRAND VALLEY POWER
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Neutral

.

Position of Guy

4" X %ll
Stud Bolts

Connecting

ﬁlﬁr_n)ﬂ

AN
‘ x

2" Hole

for Lag Screw

“  POLE BAND DETAIL

NOTE:

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

Guy
Section X-X

MATERIAL

MATERIAL

Screw, Lag, 1/2" x 4"

Jumpers, as required

Insulator, suspension, epoxilator

Rod, armor, select size

Connectors, as required

Link, connecting

Pole band, required diameter

Link, extension, insulated

Angle assembly, primary

Angle assembly, neutral

DESIGN LIMITS

Maximum transverse load:
4000 Ibs. per conductor

7.2112.5 KV - 3 PHASE

VERTICAL CONSTRUCTION - POLE BAND
(LARGE CONDUCTOR)

Maximum line angle within load limits:

Revision Date

20° to 60° Angle. Dec 1, 2015

GRAND VALLEY POWER




1-€0

Position
of guy

Neutral/\\

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Shackle, anchor

Washer, square, 3", curved

Rod, armor, select size

Insulator, suspension, epoxilator

Bracket, angle, 5/8"

Clamp, suspension

Blot, clevis, 5/8" x required length

Locknuts, as required

DESIGN LIMITS

Maximum transverse load:

7.2112.5 KV - 3 PHASE

4000 Ibs. per conductor VERTICAL CONSTRUCTION - LARGE CONDUCTOR

Maximum line angle within load limits: Revision Date

10° to 20° Angle.

Dec 1, 2015

GRAND VALLEY POWER
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n §l|
4" x 3

An "
z x4 Stud Bolts

Pole Band

=" Hole for

Lag Screw

£

3" x 9 3" Twisted
90 degree Link

POLE BAND DETAIL

3" x 9 3" Twisted
90 degree Link /

/\
Neutral

MATERIAL : MATERIAL
Screw, lag, 1/2" x 4" 1 Shackle, anchor

Insulator, suspension, epoxilator 4 Bracket, angle, 5/8"

Clamp, suspension 8 Link, Connecting, Twisted 90 degree

Pole Band, required diameter

DESIGN LIMITS 7.2112.5 KV - 3 PHASE

Maximum transverse load:

4000 166 per conductor VERTICAL CONSTRUCTION - LARGE CONDUCTOR

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

Dec 1, 2015 GRAND VALLEY POWER




L-¥O

_>—Position of Guy

N R

3'-0'
Minimum

X

30"
Minimum

SECTION Y-Y

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

ITEM| NO. MATERIALS ITEM| NO. MATERIALS

Washer, square, 3", curved av - Jumpers, as required

Insulator, suspension, epoxilator ca Deadend assembly, primary
Bolt, eye, 5/8" x required length cc Deadend assembly, neutral
Connectors, as required ek - Locknut, as required

Insulator, fiberglass, strain

Maximu[rjn[?ifelczrl::sjlle_l\l\l\l/ilt:-fload limits: 12.5 /7.2 KV PRIMARY, 3-PHASE

60° 10 90° Angle. VERTICAL CONSTRUCTION - 60° TO 90° ANGLE

. Revision Date
Modified to meet 2005 RUS Standards

Dec 1, 2015 GRAND VALLEY POWER
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IL-¥0

~~—Position of Guy

X

g

L_4=d

Position of Guy

Neutral

AN
e e e

Guy

for Lag Screw

=" Hole

©

4l| X %ll
Stud Bolts

Connecting

POLE BAND DETAIL

Section X-X

MATERIAL

NO.

MATERIAL

Link, extension, insulated

Jumpers, as required

Screw, Lag, 1/2" x 4"

Link, connecting

Insulator, suspension, epoxilator

Deadend assembly, primary

Connectors, as required

Deadend assembly, neutral

Pole band, required diameter

NOTE: 7.2/12.5 KV, 3-PHASE

VERTICAL CONSTRUCTION - POLE BAND
Items ca and cc are shown

LARGE CONDUCTOR
on assembly drawings M42-3, — ( )
M42-13 and M42-21. Revision Date

Dec 1, 2015 GRAND VALLEY POWER
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1-G0

—

X

30"
Minimum

eu

1!_ "

|
|
|
|
|
|

I

h

i_‘

|
|
|
|
:
|
_____:_
|
|
|
|
|
|
|
|
|
|

bl
l_*:i

——e&d—--—h@--(:——-

KPosition of Guy

k

Position of Gu
Ve Y

Neutral

3-0'

Minimum

SECTION X-X

SECTION Y-Y

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

MATERIALS

MATERIALS

Bolt, machine, 5/8" x required length

Deadend assembly, primary

Washer, square, 3", curved

Deadend assembly, neutral

Insulator, suspension, epoxilator

Locknut, as required

Bolt, eye, 5/8" x required length

Insulator, fiberglass, strain

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

Revision Date

Dec 1, 2015

GRAND VALLEY POWER
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11-60

-

Position of Guy

4ll X %Il
Stud Bolts

Connecting

2" Hole for
Lag Screw

Section X-X

MATERIAL

MATERIAL

Link, extension, insulated

Jumpers, as required

Screw, Lag, 1/2" x 4"

Link, connecting (pair)

Insulator, suspension, epoxilator

Deadend assembly, primary

Connectors, as required

Deadend assembly, neutral

Pole band, required diameter

NOTE:

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

7.2/12.5KV - 3 PHASE

VERTICAL CONSTRUCTION - POLE BAND
(LARGE CONDUCTOR)

Revision Date

Jan 21, 2021

NAT

gty
GRAND VALLEY POWER
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1-20° 10

8' Crossarm

Position of Guy
when required

1
|
|
|
|
|
|
|
|
|
|
I
:
|
|
|
|
|
|
|
|
L

Crossarm for C7-1

d-ekM

o-d-ek
Neutral

Notes: ag-ek
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.

MATERIAL

MATERIAL

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

Bolt, eye, 5/8" x required length

Washer, square, 3" curved

Nut, eye, 5/8"

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

Deadend assembly, primary

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

Deadend assembly, neutral

Screw, lag, 1/2" x 4"

Brace, wood, 28" pair

Insulator, suspension, epoxilator

Locknuts, as required

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

12.5/7.2 KV, 3-PHASE

CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Feb 21, 2018

N7

GRAND VALLEY POWER
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8' Crossarm

[ /
Position of Guy

when required
(9" below bottom
bolt on arm)

|
n-d-ek~<‘ﬂ

30"
Minimum

aa
NOTE
Use this assembly when future k
conversion to C8 is likely.
ca
Iltems ca and cc are shown on /_

assembly drawings M42-3, M42-11, ca
M42-13 and M42-21. | PLAN

MATERIAL . MATERIAL

Bolt, machine, 5/8" x required length Connectors, as required
Washer, 2 1/4" square, 13/16" hole Nut, eye, 5/8"

Washer, square, 3" curved Jumpers and leads as required

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" Deadend assembly, primary

Insulator, suspension, epoxilator Deadend assembly, neutral

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

Bolt, eye, 5/8" x required length Insulator, fiberglass, strain

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

Revision Date

Dec. 27, 2022 GRAND VALLEY POWER




\L
ey

S NOTE:

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

i_‘

A——————— e

B

Neutral

SECTION X-X

e ——

L

e
k
ca

q

\VF.J_

4
jf«%_

It

MATERIAL MATERIAL
Bolt, machine 5/8" x required length Nut, eye, 3/4"

Bolt, machine 3/4" x required length Deadend assembly, Primary

Washer, Square, curved 3" Deadend assembly, Neutral
Insulator, suspension, epoxilator 7.2 KV j 8' - Crossarm assembly, DE

Bolt eye, 5/8" x required length - Locknuts, as required

For 336 ACSR & 477 ACSR 7.2/12.5 KV, 3-PHASE

C7A/8 is preferred 8' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date

Feb 20, 2018 GRAND VALLEY POWER
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10" Arm

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

I
SECTION X-X

1
—
k%
N

PLAN :

MATERIAL MATERIAL
Bolt, machine 5/8" x required length Nut, eye, 3/4"

Bolt, machine 3/4" x required length Deadend assembly, Primary

Washer, Square, curved 3" Deadend assembly, Neutral

Insulator, suspension, epoxilator j 10' - Crossarm assembly, DE

Bolt eye, 5/8" x required length - Locknuts, as required

For 336 ACSR & 477 ASCR 7.2/12.5 KV, 3-PHASE

C7A/8 is Preferred 10' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date

Feb 20, 2018 GRAND VALLEY POWER




10' Crossarm

1-7" 1-7"

c-d-ek
_1':/7

il

Jf/z'i“ﬂ.

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

A——————— el

L_J

=
=

(©)

e

\S

x~ @/
He
A

/

|
g
Neutral

MATERIAL MATERIAL

Bolt, machine 3/4" x required length Deadend assembly, Primary

Bolt, machine 5/8" x required length Deadend assembly, Neutral

Washer, Square, curved 3" j Crossarm assembly, DE 10'
Insulator, suspension, epoxilator - Locknuts, as required

7.2/12.5 KV, 3-PHASE

10' CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date é\/AJ C?A/]_OF

Feb 16, 2018 GRAND VALLEY POWER
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Guy Position

/Guy Position

v-k-j-du-ca /E

Crossarm Position
when required

N

[ ——

(R
0_______

%

R

\ Guy Position
Neutral when required

MATERIAL

MATERIAL

Jumpers, as required

Screw, lag, 1/2" x 4"

Link, connecting

Insulator, suspension

Locknuts, as required

Connector, as required

Pole Band, required diameter

12.5/7.2 KV PRIMARY, 3 PHASE

3 POLE DEAD-END

Revision Date

Jan 25, 2016

LT

GRAND VALLEY POWER




8' Crossarm

3"6"

U

Position of Guy
when required

Note:

\—//
—:——————'
)
<

SECTION X-X

A ————

=~

=
/T
|

[0]
|

3
'y
@
o]
o]
|

:Tr

e
® o
® X

3!_0"
Minimum
-

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
-

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

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Connectors, as required

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

Nut, eye, 5/8"

Washer, square, 3" curved

Jumpers, and lead as required

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

Deadend assembly, primary

Bolt, carriage, 1/2" x 4 1/2"

Deadend assembly, neutral

Insulator, suspension, epoxilator

Brace, wood, 60" span

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

Link, extension, fiberglass

Bolt, eye, 5/8" x required length

Locknuts, as required

7.2/12.5 KV, 3-PHASE

8' CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

Revision Date é\/Ay

Feb 21,2018 GRAND VALLEY POWER
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10' Crossarm

4|_6ll

U

Position of Guy
when required

Note:

SECTION X-X

=~

=
/T
|

[0]
|

3
'y
@
o]
o]
|

:Tr

e
® o
® X

3!_0"
Minimum
-

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
-

PLAN

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

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Connectors, as required

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

Nut, eye, 5/8"

Washer, square, 3" curved

Jumpers, and lead as required

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

Deadend assembly, primary

Bolt, carriage, 1/2" x 4 1/2"

Deadend assembly, neutral

Insulator, suspension, epoxilator

Brace, wood, 60" span

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

Link, extension, fiberglass

Bolt, eye, 5/8" x required length

Locknuts, as required

7.2/12.5 KV, 3-PHASE

10' CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

Revision Date é\/Ay

Feb 21,2018 GRAND VALLEY POWER




8' Crossarm

|
.|

;

F=

2 UG Lags

d\gl/aa
SECTION X-X />

ron
N
\

/ﬁ{

c-d-ek

NOTE:

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

-

o-d-ek

1

Neutral—1
|

[CRNP R —————

o-d-ek =

23" Square
flat washer

MATERIAL MATERIAL
Bolt, machine 5/8" x required length Nut, eye, 5/8"

Bolt, machine 3/4" x required length Nut, eye, 3/4"

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

Washer, 3" Square, curved Deadend assembly, Neutral

Insulator, suspension, epoxilator j 8' Crossarm assembly, DE
Bolt, eye, 5/8" x required length - Locknuts, as required
UG Lags on bottom C8A/8

7.2/12.5 KV, 3-PHASE

For 336 ACSR & 477 ACSR 8' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

C8A/8 is Preferred Revision Date é\/A]

Jan. 16, 2023 GRAND VALLEY POWER
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10' Crossarm

2 UG lags
c-d-ek

o

ltem cé and cc are SECTION X-X
shown on assembly drawing
M42-11, M42-13, and M42-21.

o-d-ek

Neutral

23" Square
flat waher

aa

k— .

MATERIAL MATERIAL
Bolt, machine 5/8" x required length Nut, eye, 5/8"
Bolt, machine 3/4" x required length Nut, eye, 3/4"

Washer, 2 1/2' square, flat,at top mount Deadend assembly, Primary

Washer, 3" Square, curved Deadend assembly, Neutral

Insulator, suspension, epoxilator j 10' Crossarm assembly, DE

Bolt, eye, 5/8" x required length - Locknuts, as required
2 UG lags on bottom C8A10

For 336 ACSR & 477 ACSR 7.2/12.5 KV, 3-PHASE

C8A/8 is Preferred 10' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

Revision Date é\/Ay C8A/10

Jan. 16, 2023 GRAND VALLEY POWER
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10" Crossarm

1 I_7ll 1 I_7ll
c-d-ek

1 @

N flat washer
Vi T\
c-d-ek c-d-ek | cc

|
PLAN |

NOTE:

Iltem ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

MATERIAL MATERIAL

Bolt, machine 5/8" x required length Deadend assembly, Primary

Bolt, machine 3/4" x required length Deadend assembly, Neutral

Washer, Square, curved 3" Link, extension, insulated

Washer, 2 1/2" Square, flat, at top mount j 10' Crossarm assembly, DE

Insulator, suspension, epoxilator - Locknuts, as required
UG Lags on bottom C8A/10F

7.2/12.5 KV, 3-PHASE

CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

Revision Date

C8A/10F Jan. 17, 2023

GRAND VALLEY POWER
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1-80

10' Crossarm
o 119" 2.9

- 4.5"~—|——1' 4.5"= - 4.5;+1' 4.g'+
[ (g g

1

U

c-d-ek ‘*.- -t
\_ \—av d-ek

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

NeutralN

>n-d-ek
]

aa

<

j
P av
| PLAN |

MATERIAL . MATERIAL

Insulator, pin type Connectors, as required

3.0"
Minimum

5
®

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

Washer, 2 1/4" square, 13/16" hole Jumper and leads as required
Washer, 2 1/4" square, curved Link, extension, fiberglass
Pin, crossarm, steel, 5/8" x 10 3/4" Deadend assembly, primary

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" Deadend assembly, neutral
Locknuts, as required

Insulator, suspension, epoxitator
Bolt, double arming, 5/8" x required length

. 7.2/12.5 KV, 3-PHASE
Modified to meet CROSSARM CONSTRUCTION - DEAD END (DOUBLE)

2005 RUS Standards

Revision Date

Dec. 21, 2022 GRAND VALLEY POWER
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8' Crossarm

when required
(9" below bottom
* X bolt on arm)

€
=]
SE
el=
=

NOTE:
AR u Iltems ca and cc are shown on assembly
N E! drawings M42-3, M42-11, M42-13, and

ELEVATION M42-21.

MATERIAL . MATERIAL
Bolt, machine, 5/8" x required length Camp, guy, 6" heavy duty
Washer, 2 1/4" square, 13/16" hole Nut, eye, 5/8"
Washer, square 3", curved - Jumpers, and lead as required
Fiberglass Crossarm 3 3/4" x 4 3/4" x 8' Shackle, anchor

Screw, lag, 1/2" x 4" Deadend assembly, primary

Insulator, suspension, epoxilator Deadend assembly, neutral

Bolt, double arming, 5/8" x required length Link, extension, fiberglass

Bolt, eye, 5/8" x required length - Locknuts, as required

Connectors, as required

7.2/112.5 KV, 3-PHASE

ifi 8' CROSSARM CONSTRUCTION - DOUBLE DEAD END
ZOI\({)lngl\fiJeg g?[a“f\?I:tds (LARGE CONDUCTORS)

Revision Date é\/Ay C8—2

Dec. 21, 2022 GRAND VALLEY POWER
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10' Crossarm

Position of Guy J
when required

(9" below bottom
bolt on arm)

Minimum

SECTION X-X

HRE il
L HHHH

NOTE:
i | H}MH Items ca and cc are shown on assembly
e drawings M42-3, M42-11, M42-13, and
ELEVATION M42-21.

MATERIAL ITEM | NO. MATERIAL
Bolt, machine, 5/8" x required length u Camp, guy, 6" heavy duty
Washer, 2 1/4" square, 13/16" hole aa Nut, eye, 5/8"

Washer, square, 3" curved av - Jumpers, and lead as required
Fiberglass Crossarm 3 3/4" x 4 3/4" x 10' bo Shackle, anchor

Screw, lag, 1/2" x 4" ca Deadend assembly, primary

Insulator, suspension, epoxilator cc Deadend assembly, neutral

Bolt, double arming, 5/8" x required length eu Link, extension, fiberglass

Bolt, eye, 5/8" x required length ek - Locknuts, as required

Connectors, as required

7.2/112.5 KV, 3-PHASE

Modified to Meet 10' CROSSARM CONSTRUCTION - DOUBLE DEAD END
2005 RUS Standards (LARGE CONDUCTORS)

ool INAY | C8-2X

GRAND VALLEY POWER




[ —

Position of Guy/ c

when required

& |
n-d-ek{j E
Bl ]
c-d/ N

aa

Minimum

SECTION X-X

T
il
By g

. PLAN
! NOTE: ca

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

MATERIAL ITEM . MATERIAL
Bolt, machine, 5/8" x required length Camp, guy, 6" heavy duty

Bolt, machine, 1/2" x required length Nut, eye, 5/8"

Washer, 2 1/4" square, 13/16" hole Jumpers, and lead as required
Crossarm 3 3/4" x 4 3/4" x 8' Shackle, anchor

Screw. lag, 1/2" x 4" Deadend assembly, primary

Insulator, suspension, epoxilator Deadend assembly, neutral

Bolt, double arming, 5/8" x required length Brace, wood, 60" span

Bolt, eye, 5/8" x required length Link, extension, fiberglass

Connectors, as required Locknuts, as required

DESIGN PARAMETERS: 7.2/12.5 KV - 3 PHASE
PERMITTED UNBALANCED CROSSARM CONSTRUCTION, DOUBLE DEADEND

CONDUCTOR TENSION: LARGE CONDUCTORS WITH UNBALANCED LOADS

See Table A (Exhibit 2) Revision Date \/J
Maximum Line Angle = 5° Angle. é A

JAN 26, 2016 GRAND VALLEY POWER




c-d-ek c-d-ek

Position—/ \\—Position

of Guy of Guy
v-k-j-du-ca

) S .5 = A —

Neutral

N %N I ———

%

R

MATERIAL MATERIAL
Insulator, pin Lock nuts, as required
Jumpers, as required Link, connecting

Pin, pole top j Screw, lag, 1/2" x 4"

Bolt, machine 5/8" x required length Insulator, suspension

Washer, 2 1/4" square x 3/16", 13/16" Connector, as required

Pole Band, required diameter

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

Revision Date é\/Ag

JAN 25, 2016 GRAND VALLEY POWER




f

T_
Position of Guy

when required
(9" below bottom
bolt on arm)

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 COW.

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Letters 2C, 2N with 1" nails

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

Locknuts, as required

Washer, square, 3", curved

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

Fiberglass Crossarm, 3 3/4" x 4 3/4" x

10'-0"

7.2/12.5 KV, 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

Revision Date

Dec. 21, 2022

GRAND VALLEY POWER




Neutral

Neutral

NOTE:

Position of Guy
when required

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.

ITEM | NO.

MATERIAL

MATERIAL

Insulator, pin type

Letters 2C, 2N with 1" nails

Bolt, machine, 5/8" x required length

Locknuts, as required

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

Washer, square, 3" curved

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

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

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

Revision Date

Dec. 21, 2022

GRAND VALLEY POWER




dl-60

g |

‘%/ "
T&;\d- Kk ? %r :

=°f

Position of Guy/

when required
(9" below bottom
bolt on arm)

MATERIAL

MATERIAL

Insulator, pin type

Insulator, post type

Bolt, machine, 5/8" x required length

Locknuts, as required

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

Washer, 3" square, curved

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

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

DESIGN LIMITS

Maximum transverse load:
500 Ibs. per conductor

7.2/12.5 KV, 3-PHASE

CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT

Maximum line angle within load limits: Revision Date

5° Angle. Dec. 21, 2022

GRAND VALLEY POWER
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60

Position of Guy !
when required :

|
NOTE:

This construction required for all
conductors having a breaking

) .
strength more than 4500 pounds. Obsolete. For Retirement Only.

MATERIAL ITEM . MATERIAL
Insulator, pin type Crossarm, 3 3/4" x 4 3/4" x 10'-0"
Bolt, machine, 5/8" x required length Bolt, double armed, 5/8" x required length
Bolt, machine, 1/2" x required length Brace, wood, 60"span
Washer, round, 1 3/8" Letters 2C, 2N with 1" nails
Washer, 2 1/4" square, 13/16" hole - Locknuts, as required

Washer, 3" square, curved

Pin, crossarm, steel, clamp type

DESIGN LIMITS 7.2/12.5 KV - 3 PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE LINE ARM
2000 Ibs. per conductor (LARGE CONDUCTORS)

Maximum line angle within load limits: Revision Date ‘ ;\/Ag C9 2
5° Angle. =

JAN 26, 2016 GRAND VALLEY POWER
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c-d-ek  n-d-ek

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

MATERIAL . MATERIAL

Insulator, pin type 4 Bolt, double arming, 5/8" x required length

Bolt, machine, 5/8" x required length 6 Insulator, post type

Washer, 2 1/4" square, 13/16" hole - Locknuts, as required

Washer, 3" square, curved

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"

DESIGN LIMITS 7.2/12.5 KV
3-PHASE, CROSSARM CONSTRUCTION

DOUBLE PRIMARY SUPPORT ( LARGE CONDUCTOR )

Maximum transverse load:
1000 Ibs. per conductor

Maximum line angle within load limits: Revision Date

5 Degrees Dec 22, 2022

GRAND VALLEY POWER




15"
PLAN

3!_1 "

1 |_3ll

Neutral

Position of Guy
when required

NOTE:
This construction required for all
conductors having a breaking

|
|
|
|
|
|
|
|
|

|
|
strength more than 4500 pounds. ObBJﬂéte

. For Retirement Only.

MATERIAL

ITEM

MATERIAL

Insulator, pin type

9

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

Bolt, machine, 5/8" x required length

cu

Brace, wood, 60"span

Bolt, machine, 1/2" x required length

ee

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

Washer, round, 1 3/8"

ek

Locknuts, as required

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

Washer, 3" square, curved

Pin, crossarm, steel, clamp type

DESIGN LIMITS

Maximum transverse load:
1000 Ibs. per conductor

7.2112.5 KV - 3 PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

(LARGE CONDUCTORS)

Maximum line angle within load limits:

Revision Date

5° Angle.

NA7 | C9-3

JAN 26, 2016 GRAND VALLEY POWER




3!_1 "

Neutral

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

MATERIAL

MATERIAL

Insulator, pin type

Insulator, post type

Bolt, machine, 5/8" x required length

Locknuts, as required

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

Washer, 3" square, curved

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

Fiberglass Crossarm, 3 3/4" x 4 3/4" x

10-0"

DESIGN LIMITS

Maximum transverse load:
500 Ibs. per conductor

7.2112.5 KV, 3-PHASE

CROSSARM CONSTRUCTION - SINGLE PRIMARY SUPPORT
(LARGE CONDUCTOR)

Maximum line angle within load limits:

Revision Date

5° Angle.

Dec. 22, 2022

GRAND VALLEY POWER




MATERIAL . MATERIAL

Insulator, pin type - Connectors, as required

Pin. pole top, 20" - Jumpers

Bolt, machine, 5/8" x required length Bolt, single upset

Washer, square, 2 1/4", 13/16" hole - Locknuts, as required

Washer, square, 3", curved Letters, 2 "C", 2 "N", with 1" nails

Pin, crossarm, steel, 5/8" x 10 3/4" 2 Spool insulator
Fiberglass Crossarm. 3 3/4" x 4 3/4" x 8'-0"

o o ovons pad: 12.5 /7.2 KV, 3-PHASE

500 Ibs per conductor CROSSARM CONSTRUCTION - SINGLE PHASE JUNCTION
Maximum line angle within load limits:

5° Angle. Revision Date

Modified to meet: 2005 RUS Standards Dec. 27, 2022 GRAND VALLEY POWER




1£48)

7/

[P

\av a-f—\

C-d-ek EE——

Alternate

Location
p
N

_ Neutral I

c-d-ek—J] bs-cm
Neutral
=

PLAN

I
MATERIAL . MATERIAL

Insulator, pin type - Connectors, as required

Pin. pole top, 20" - Jumpers

Bolt, machine, 5/8" x required length Bolt, single upset

Washer, square, 2 1/4" , 13/16" hole - Locknuts, as required

Washer, square, 3", curved Letters, 2 "C", 2 "N", with 1" nails

Pin, crossarm, steel, 5/8" x 10 3/4" 2 Spool insulator
Fiberglass Crossarm. 3 3/4" x 4 3/4" x 8'-0"

Voo ponoverse oad: 12.5/7.2 KV, 3-PHASE

500 Ibs per conductor CROSSARM CONSTRUCTION - 2 PHASE JUNCTION
Maximum line angle within load limits:

5° Angle. Revision Date
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a

f

Kd-ek d-ek

Position of Guy
. when required

S (9" below bottom
bolt on arm)

4" Iql?

_ [
Lqr\¥d-ek g/
LINE #1

X

/________
()
[

>—

MATERIAL . MATERIAL

Insulator, pin type Spool insulator
Bolt, machine, 5/8" x required length Bolt, single upset

Washer, square, 2 1/4" - Locknuts, as required

Washer, 3 " square, curved

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

DESIGN LIMITS 12.5/7.2 kv - 3 PHASE
CROSSARM CONSTRUCTION - DOUBLE CIRCUIT

Maximum transverse load:
SINGLE PRIMARY SUPPORT, 2 CROSSARM TYPE

500 LBS. per conductor.

Maximum line angle within load limits: | Revision Date

5° Angle. JAN 4, 2023 GRAND VALLEY POWER




V10-0d

o

W\—d-ek
LINE #1

|

Neutral = — —

d-ek bs-cm

MATERIAL . MATERIAL

Insulator, pin type Bolt, single upset

Bolt, machine, 5/8" x required length Spool insulator

Washer, square 2 1/4" x 13/16" hole - Locknuts, as required

Washer, 3 " square, curved

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

DESIGN LIMITS 7.2/12.5 KV, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
500 Ibs. per conductor SINGLE PRIMARY SUPPORT 3 CROSSARM TYPE

Maximum line angle within limits: Revision Date
5° Angle. Jan. 4, 2023

GRAND VALLEY POWER
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d-ek

Position of Guy —~

when required
(9" below bottom
bolt on arm)

LINE #1

4"I 38"

—

0 TT

@\ |

d-ek ] B
c Position of Guy \j
when required - =
(9" below bottom
bolt on arm)

|

|

|I

|

- -2
|

d |

~

a |
Lo

MATERIAL . MATERIAL

Bolt, machine, 5/8" x required length Bracket, insulator

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

Washer, 3" square, curved Locknuts, as required
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

DESIGN LIMITS 7.2/12.5 KV, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION-DOUBLE CIRCUIT
1000 Ibs. per conductor SINGLE PRIMARY SUPPORT (LARGE CONDUCTORS)

Revision Date

Maximum line angle within load limits: é\/Ay DC C1 PL
20° Angle. Jan. 4,2023 GRAND VALLEY POWER




V1-10-0d

n-d-ek \L 9 n-d-ek—
d-ek d-ek

c-d-ek

LINE #1 LINE #2

4"—] i 4"
a

c'd]eﬁ(g n-d-ek\%?

= O]
w

n-d-ek
d-ek

c-d-ek
Neutral

bs-cm

MATERIAL . MATERIAL

Insulator, pin type Bolt, double arming, 3/8" x required length

Bolt, machine, 5/8" x required length Bolt, single upset

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

Washer, 3 " square, curved - Locknuts, as required

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

DESIGN LIMITS 7.2112.5 KV, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
1000 Ibs. per conductor DOUBLE PRIMARY SUPPORT 3 CROSSARM TYPE

Revision Date

Maximum Iinse0 2?1%I§.within limits: M DC_C1 _1 A

Jan. 4, 2023 GRAND VALLEY POWER
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H1910-0d

|
| &
||
II
|
|
|

||

|

|

|

|

|

L
S

Obsolete. For Retirement Only.

ITEM| NO. MATERIAL ITEM| NO. MATERIAL
a 7 | Insulator, pin type cu | 2 | Brace, wood, 60" span
b 1 { Pin, pole top, 20" ek | - | Locknuts, as required
¢ | 13 | Bolt, machine, 5/8" x required lenght
1 4 | Bolt, carriage, 1/2” x required length
d 6 | Washer, 2 t/4" x 2 1/4~ x 3/16, 13/16" hole
f 6 | Pln, crossarm, steel, 5/8"” x 10 3/4”"
g 1 | Crossarm, 3 3/4” x 4 3/48" x 10°-0"
g 1 | Crossarm, 3 3/4" x 4 3/4" x 8'-0"

12.5/7.2 kv 3 PHASE

CROSSARM CONTRUCTION-
SINGLE PRIMARY SUPPORT, 2 CROSSARM TYPE

DOUBLE CIRCUIT

DATE

Nov 2003

DC-C1BLH

GRAND VALLEY POWER
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Position of Guy /

when required
(9" below bottom
bolt on arm)

4"8'

:fbd-ek \_9

LINE #1

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

Neutral

MATERIAL . MATERIAL
Bolt, machine, 5/8" x required length Bolt, double arming, 5/8" x required length

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

Washer, 3" square, curved Insulator, post type

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" - Locknuts, as required
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

DESIGN LIMITS 7.2/12.5 KV, 3-PHASE

Maximum transverse load: CROSSARM CONSTRUCTION-DOUBLE CIRCUIT
2000 Ibs. per conductor DOUBLE PRIMARY SUPPORT (LARGE CONDUCTORS)

Maximum line angle within load limits: Revision Date M DC_C1 _3PL

20° Angle. Jan. 5,2023 GRAND VALLEY POWER




—

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

4|l_>

LINE #1

LINE #2

Neutral

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine 5/8" x required length

Bolt, single upset

Washer, square, 2 1/4"

Spool insulator

Washer, 3" square, curved

Locknuts, as required

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

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

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

DESIGN LIMITS

Maximum transverse load:
1000 Ibs. 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

Revision Date

Jan. 5, 2023

GRAND VALLEY POWER




d-ek—]

—]

Position of Guy —/

(9" below bottom 4" — 3'-8"

bolt on arm)

d-ek—1 F \—n-d-ek

—_l O |f—-—

LINE #1

/_
#

n'd'ek xd_ek

c-d-ek

LINE #2

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Bracket, insulated

Washer, square, 2 1/4"

Locknuts, as required

Washer, 3 " square, curved

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

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

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

DESIGN LIMITS

Maximum transverse load:
1000 Ibs. per conductor.

12.5/7.2KV - 3 PHASE

CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
DOUBLE PRIMARY SUPPORT, 2 CROSSARM TYPE

Maximum line angle within load limits:

Revision Date

20° Angle.

Jan. 5, 2023

GRAND VALLEY POWER
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1-4.5"

145" 1-9" 19"

1-4.5 6"

‘[av
—

av;\\‘

Position of Guy -
when required
(9" below bottom

bolt

——

K Nk

——————r

on arm)
6" 3.6"

q—

o

l

|Lk

LINE #1

MATERIAL

MATERIAL

Insulator, pin type

Connectors, as required

Bolt, machine, 5/8" x required length

Nut, eye, 5/8"

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

Jumper and leads as required

Washer, 3" square, curved

Shackle, anchor

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

Link, extension, fiberglass

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

Deadend assembly, primary

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

Deadend assembly, neutral

Insulator, suspension, epoxitator

Locknuts, as required

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

Bolt, eye, 5/8" x required length

7.2112.5 KV, 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
DEADEND (DOUBLE)

Revision Date

Jan. 9, 2023

GRAND VALLEY POWER




Plastic guy guard, item
at, to be installed on
all guys.

RN

MATERIAL

Bolt, machine, 5/8” x required length

Bolt, machine, 3/4” x required length

Washer, square curved, 3”

Washer, square curved, 4"

Deadend for guy strand, preformed type

Deadend, Strandvice, 3/8"

Deadend, Strandvice, 7/16"

Guy attachment, (Rating)

1 (13,500 Ibs)|1 (21,000 Ibs)

Screw, lag, 1/2" x 4"

1

Guy strain insulator, 7°, Fiberglass

1

Guy wire, S\M. 7 strand by required length

7/16"

Guy guard, plastic, 8 length

1

ek Locknuts

1

For use on spans with conductor of
1/0 ACSR or smaller only. For
lines with larger conductors, use

12.5 7.2 kV
SINGLE DOWN GUY
THROUGH BOLT TYPE

units E1-2L and E1-3L. DATE

Mar 1, 2021

E1-2

N7 F1-3

gty
GRAND VALLEY POWER




Plastic guy guard, item
at, to be installed on
all guys.

IR, //@/A\zkx/_\,;/)s/ 24

ASSEMBLY UNIT

MATERTIAL E1-2G E1-3G
Deadend, guy strand, preformed 2

Insulator, guy, strain 1
Guy strand, S.M. 7 strand (size x required length) 3/8”
Connecting link 1

Guy guard, plastic 8” length 1

125 / 7.2 kv
SINGLE DOWN GUY
EXISTING POLE BAND

DATE

Sept. 8 2010 GRAND VALLEY POWER

E1-2G, E1-3G
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Text Box
E1-2G , E1-3G


! xR >
e I éﬁxﬁmfff:ét:;:f::::@r:::::::::::a:
i

Note:

Plastic guy guard, item
at, to be installed on

du

|
|
1
]
]
all guys. ; i ;
| |
)
G
1
]
P
L
: 1 ; u—at
]
o
il
N N NN NN XD
LRI KRR
ASSEMBLY UNIT
ITEM MATERIAL E1-2L E1-3L
u Deadend, guy strand, preformed 2 2
v Pole band, required diameter 1 1
w Insulator, guy, strain 1 1
y | Guy strand, S.M. 7 strand (size x required length) 3/8”" 7/16”
du | Connecting link 1 1
at | Guy guard, plastic 8” length 1 1
12.5 7.2 kv
SINGLE DOWN GUY
WITH POLE BAND
DATE E1-2L
Sept 8, 2010 | GRAND VALLEY POWER E1-3L

E1-2L, E1-3L
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€-¢3 ‘c-¢3a ‘L¢3

Down Guy on
separate assmebly ~

<

1
‘l

i
it

: call out additional fish (M5—23)

if additional insulation length
is necessary.

a&a&a&@g%z@/ g@g&j&j&b%& ;

e

R

ASSEMBLY UNIT
E2-1 E2-2 E2-3

MATERIAL No. 'D. No. REQ'D. No.
Nut, thimble type eye, 5/8" 1 1
Bolt, eye type, 5/8"x required length 1 1
Nut, thimble eye type, 3/4”" - -
Bolt, eye type, 3/4"x required length - -
Washer, square, curved, as required (1 3" (mn 3" UK
Washer, round, flat, 2 1/2" 1 1 1
Deadend for guy strand, performed (2) 1/4 (2) 3/8" (2) 7/16”
Guy wire, 7 strand S.M. required length 1/4" 3/8" 7/167
Guy strain insulator, 7°, Fiberglass 1 1 1

Locknuts, as required 1 1 1

12.5 / 7.2 kV
SINGLE OVERHEAD GUY
THROUGH BLOT TYPE

DATE E2-1
E2—2
Oct 20, 2020 GRAND VALLEY POWER E2—3

OVERHEAD/E2—1.DWG
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Text Box
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ASSEMBLY UNIT

MATERIAL E2-2G E3-3G
Deadend, guy strand, preformed 2

Pole band, required diameter 1

Insulator, guy, strain 2
Guy strand, S.M. 7 strand (size x required length) 3/8"
Connecting link 4

12.5 / 7.2 kv
SINGLE OVERHEAD GUY
POLE BAND TYPE

DATE é\/éy E2-2G

Sept 8, 2010 | GRAND VALLEY POWER E3-3G

E2-2G, E3-3G
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p——

Connect

Conductor and ground

bj ek h

- NOTES: YN i
l. Other accepted and equivalent u\ \ QN :[
. = N NN
(item u) guy clomps may be sub- r;::@@o (’,2‘}; R
stituted for the 3-bolt clomps P 3> ':‘lr-
shown, p i
2. Assemblies E1-2 ond EI-3 (throughbolt ¢ %
type) are preferred units. PLAN

>
N
Serve or clip_

to neutral

4.
u wire when present. % s
!
Pl
oo
at [ |
. bl
i I ! |
|
T b
| i
i
GUY MARKER N
e
ASSEMBLY UNIT
See quide drgwings M30-} and M30-2. E3-2 'E3-3 E3-10
) Guy Marker
ITEM MATERIAL No. REQ'D {No. REQ'D
¢ |Bolt,machine,5/g"x req'd length ! I
p |Connectors,as req'd
] Clomp, guy 2-Heavy Duty|2-Heavy Duty
y | Guy Wire, S-M, 7-strand Reqd length by 3/8" " 7/18"
av Jurnper,’¥4 stranded AL. alloy or equip. as reqd as reqd
ot |Guy Marker, 8 min. length !
bj |Guy Hook,d 2 2
bk [Guy Plate, 4"x8",14 gauge 2 2
bp |Nail, 8 penny, goly. 8 8
ck |Clamp,onchor rod bonding [ I
ek {Locknuts, as required
12.5/7.2 kv

SINGLE DOWN GUY, WRAPPED TYPE

Apr., 1983 E3-2£3-3,E3-10 |

E3-2, E3-3, E3-10


mwilliams
Text Box
E3-2 , E3-3 , E3-10


2" x Required Length and

\ Washer, 2 %" Square

81 Post (5' out
of the ground )
Machine Bolt

=

o

S
x
@)
S
m
™

GUY PROTECTION
RUBBING POST

AT

GRAND VALLEY POWER

Revision Date
Feb. 18, 2016

E3-11
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o
_ R B
L n® : ‘. s ‘A 5 g
{312 | 12 , b {f 3
Lo l _e-Serve or clipa, g‘_\\bl
')é-' i u ’ i i bk
PR Staple here onl T ™ ~ay
& : i . I
! {1
/_ by Connect to NeutraL/r’ | &
5,/ L I ConductorondGround ... E,| : P
/ : | i. wire when present. . 1]
/ ¥ 1 T
/ e Note: | C e
// M@ L. Assemblies E2-2 and E2-3 0l ||
/ ’F-‘ ] (throughbolt types) are pre- , E ;
P ,_,’9/ ; E ferred units. tjl
SN . . I I
3 //’ R 2. Other accepted -and equivalent : !
/ ! : (item u) guy clamps may be { 1
t |t substituted for the 3 bolt R
i by clamps sh byt
P Pl ps shown. i
SIS TIPSR 3. Assembly will develop full USRS
strength of quy strand. -Pole A
ASSEMBLY UNIT
E4-2 | E4-3
3/8°'SM _7/16'SM
ITEM MATERIAL No. Req'd- |No. Req'd
¢ | Bolt,machine, S/ "x req'd Ienqth 1 !
p | Connectors as req'd as req d
u Deadend for guy strand 2 o2
b Guy Wire, 7 strand as reqd as req'd
av |Jumper, #4 stranded AL. alloy or equiv.| as req’d as req'd
bj | Guy Hook,J 2 2
bk | Guy Plate. 4"x 8" 14 gouge 2 2
bp | Nail, 8 penny, galv. 8 8
ek | Locknuts as reqg'd as req'd
- \ 12.5/7.2 kV

SINGLE OVERHEAD GUY, WRAPPED TYPE

| Ape, 1983

E4-2 , E4-3

E4-2.64-3
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HE r .
— Glrug STy
¥ ab L : ' -
Servs or Clip \ P 133’
, " -
N PR |
M :[ ' n_d__ek
'ly .: }
1 g ‘
IR
s b 4L-f.,'*"{253""—5__ -
7 :...,IY‘_.:?A_}-LE =
1 i, )
! v, n~d-ek
: Lo /
: Ny A
w--}f&r- g
Voo :
e L
1E5-1]1/4" S.M. strand] - | | o
E5-2| 3/8" S .M. strand - = v . :‘}1~ o
Rt e i
NS B g
R B
' 4 ao~d | %
," o -
‘wtl »
: N ©
‘ oV .1
b
Py~ ]
+il o
~ : :o :
1 . -1
- Q(ZZO- H l. This type guy lo be‘ V‘u'sed for crossarm construction --7-;@— - —-(\-’—-o
g : where -the .unbalonced " loaded tension is more than 1000 lbs.. !
Sy per conductor for 8 foot crossarms, 2000 ibs. far 5-7" 'ti-: :
s : (. -crossarms, and 3000 ibs. for 4 foot crossarms. When -\‘ .-, Connect to
/ ) ! I' a third crossarm is ‘added as shown on drawing C8 3 f" | Neutral con-
s ' o these loads may be increased by fifty per cent. ; ! : ductor and
s i 2. Other accepted ond equivalent deadend materiol (nem ; i ground wire
V4 RET .
o’ L u) may be substituted for the onss shown, : ! when present.
‘,%‘"o i ' I. 3. For conductors having @ brecking strangth of more } 1,
,;"( i 1 thon 4500 pounds reduce to 10° maximum, and odd Voo
o PANHRE  an - odditional guy and anchor to pols strut. sprssrrnder ey
. 4. Assembly is limited ~to conductors with ultimate nrength
ratings below 9600 pounds .
N ‘ ]
MEMREQE MATERIAL - HEMREQ-C MATERIAL
d | 9 MWasher, 2Vd%2Y4 x3/4a", 134" hole ab | 2 INut, thimble type eye, 5/8"
n 12 Polt, double arming,5g"x req'd. Iq. ao | | Boltthimble type eyeSgxreq'd. Ig.
P Qonnec?ors, as req'd. av Jumper, #4 Alum. alloy or equ:v
u | 6 |Deadend” for guy straond al | | |Staple, ground wire
y Wire, quy, 7 strand, as req'd. bk | 2 i{GuyPlate, 3'x87 (4 guuge
¢ | | |Bolt,mochine, 5/g'x req'd. length bj | 2 |GuyHook,J
ek Locknuts, as required 125/ 72 KV -
bp| 8 [Nail, 8 penny, galy. ’ 2 k .
DEADEND GUY
d CROSSARM CONSTRUCTION
1Apr,1983 E5-|,E5-2

E5-1, E5-2
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r1a
‘ B o z ! ‘
' L
.When two-quys are attached to one cnchor—r S N ‘
rod, use FI-3 or larger anchor. i -1
2.Spacing between anchors shall be j L Y
sufficient to provide maximum holdlng ! I cad '

power. of each cnchor

. 3.For loose soils,concrete or other pole
footings are recommended. '
4.0ther accepted and equivalent {item
u) deadend material may be ‘
substituted for automatic . 3 T

deadend shown. -

= i -.,1
-f&_é&v,;:::z ‘:-:k,:’atg" : r—
,-w T
| ek g
--Ib, —

Connect to neutroi
e Conductor and ground
wire when present.

" ASSEMBLY UNIT
E6-2 ¥g' GUY WIRE | E6-3 Tig GUY.WIRE
HTEM , MATERIAL No. Req'd No. Reg'd
¢_|Bolt, machine, 5/g * x reqd length 2 2
d |Washer, 3" x 3" x 5/6" curved - 2
d_|washer, 214" x214" x 316" 316" hole 2
j_[Screw, lag, 3" x 4" 2
p |Connectors, as req d : '
u_|Deadend for guy strand - 4 ‘ 4
v_|Guy aticchment, Moll. Iron, Heovy Duty . A 2
V_|Guy gttachment, through bolt type : 2 ’ »
Y |Guy wire, S. M, 7-strand, ) Req'd. Length Req'd. Length
av_|Jumpers,No.4 siranded Al alloy or equiv. __as required gs_required
ck |Clamp, guy bond, as req'd ‘
ek jLocknuts, a5 required

g ) 12.5/7.2 kv
DOUBLE DOWN GUY

T E6-2,E63

E6-2 , E6-3
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_ T
NOTES: o L o {--l

e
L Where three separate onchors are instolled . “»'{"‘—ll‘xf,bfiﬁé"ir'-—-’—
the minimum separation sholl be five feet. < X LN =
2.Spacing between anchors shall be sufficient Hil c-d-ek

to provide moximum holding power of each
anchor.

3.For loose soils, concrete or other pole
footings are recommended. '

4.0Other occepted and equivalent (item u)
deadend material may be substituted
for 3-bolt clamps shown.

} 5'-0"
min.
Connect toneutral
Conductor and
| ground wire when
| present.
Y Y T
ck y ey X
4[ ASSEMBLY uNTP
iz % E7-2 E7-3
ITEM MATERIAL No. req’d No. req'd
¢ |Bolt, mochine, 9" x reqd length 3 3
d | Washer, curved, 3'x3"x 5/16 3 3
i |Screw,lag, 5" x 4" 3 3
p |Connectors "as req'd as req'd
U iDeadend for quy strand : -~ 6 6
v |Guy g?tachment . 3-5200 Ibs. {3~-8500 lbs.
Y |Guy Wire, S.M.,7-strand req'd length by 3/8" . 7/16"
av |Jumpers, No.4 stranded Al alloy or equiv as req'd os req’ d |
ck [Clamp, guy bond, as req’d. 12.5/7.2 kV
ak |Locknuts, as required THREE DOWN GUYS
(LARGE CONDUCTORS)
Apr.,1983 ET-2.E7-3

E7-2,E7-3
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Serve or Clip

NOTES:

I.Spocing between anchors shall be
to provide maximum holding power
anchor.

2.For loose soils,concrete or other pole

footings are recommended.

3. Other accepted and equivalent (item u)
dead-end material may be substituted &

for the ones "shown. Formed type
grips may be used only with

suitable attachments (item v)
as recommended by grip

manufacturer,
. Wrapped guys may be
substituted for the
pole bands shown.

e ! e
sufficient :ﬂ-.-}gﬁ‘;@u':—}— —_—
of each < - Dy
|
bl
P
[ i
k)
/) u {“:h . _ '{‘ A
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Gonnect to neutral
Conductor and
ground wire when

B
L

I«':X I

P

VAR m- present.
8-0
min. EB-2 | 3/8"quy strand

E8-3 | 7/16"quy sirand

ITEM MATERIAL No. Requitred

p {Connectors, - Qs reqq

u (Deodend for guy strand 8

v_{Guy attachment, pole band type 4

Y {Guy Wire S.M. 7 strand req'd length

av_{Jumpers, No.4 stronded Al alloy or equiv. 0s required

ck {Clamp,quy bonding 2 ‘

12.5/77.2 kv

FOUR DOWN GUYS
(LARGE CONDUGTORS)

Apr., 1983

E8-2,E8-3

E8-2, E8-3
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“$~Serve or clip
Y SECTION Y-Y

Connect to neutral
Conductor and

ground wire when
Present.

E11,E12

p
‘:r" N
ElL| 174" gquy strond
E12| 3/8" guy strand
(TEM MATERIAL NS. REQ'D.
¢ [Bolt, machine, &/8'x req'd. length ' I
u__ [Deadend for quy strand |
. y _iGuy wire, 7 strand, S.M. Req'd Length
ck__{Clomp, anchor rod bonding 1
bj Guy hook, J - 2
bk _[Guy plate, 4"x 8" 14 quage = 2
bp [Nail, 8 penny, galv. 8
av_ [umper,¥4 stranded AL. alloy or equiv.
p__IConnectors, as req'd.
. | 8k |Locknuls, as required
12.5/72 kV
SINGLE LOOP GUY, WRAPPED TYPE
. 3
Apr., 198 E”,El2
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GRAND VALLEY METERING STANDARDS

SUMMARY
APPLICATION FORM CLASS VOLTS  WIRE STATOR TERMINAL SOCKET  LUGS/CONDUCTORS
19 28 | 100/200 240 3 1 4
1@ GT as | 10 240 2 ’ 5
1@ 2CT as | 10 240 3 1% 6
V@ DELTA 128 | 1007200 120 3 2 5
V@2 CT 5s | 20 120 3 2 8
| 3W DELTA 125 | 100/200 240/480 3 2 5
3W DELTA 2 CT 58 | 20 240/480 3 2 8
4W DELTA 158 | 100/200 240/480 4 2% 7
4W DELTA2 CT 5S | 20 240 3 > 8
AW DELTA 3 CT 8s | 20 120/240 4 2% 13 ‘(
120/208
4WY 200A 148 | 100/200 120/240 4 214 7
AWY 165 | 100/200 120/240 4 3 7
AWY2CT 5s | 20 120/240 3 2 8
AWY 3 CT 58 20 120/240 3 2 8
120/208
AW 3 CT over 200 65 | 20 277/480 4 oY 13
AWY3CT 98 | 20 120/240 4 3 13

P
(L.



Approx. ofter
strain g

apphad

Approx after
strain is . .
applied.

Size of hole to be
sgme os anchor

z—:n-
CONE ] SCREW
Fi-1C, FI-2C, FI-3C .. | FI-IS, FI1-2S, F1-3S, FI-4S
Rating is des;gna!ed maximum holding power in hardpan Rohnq is de:.\gnuted mnxlmum holqu power in ordmur;
and rocky soil. . ) e .

soil.

Rating is designatad maximum Approx.Of?el‘" ‘,L”

Rating is designated maximum -
holding power in ordinary soil.

strom is.. hoidinq powar in ordinary sail,

Approx. after
strain is
applied

o,
Size of hole to |
be same as un- -
expanded anchor.
EXPANDING
Fi-t, Fl1-2, FI-3,:Fl-4 ) »
NoteProjection of ‘anchor rods above eorth | PLATE
may be Increased to ¢ mox.of 12"in’ FI-1P, Fi-2P, FI-3P, FI-
cultivated fields or other locations ‘ ' :
where necessary to prevent burying| - . ASSEMBLY UNIT
of the rod eye. 7| Fl-1{ Fl-2 Fl-3 Fl-4
Rating (pounds) ‘ 6000 8000  |"10,000 12,000
ITEM - MATERIAL . INO.|. NOj '~ ‘INO. NO.
X | Rod, onchor, thimble eye 13 x7q 1 [9g%70" .
x__| Rod, anchor; twin eys 1 134%85071 1 [34'x8-0
Z JANChOr e e type i | l 1
-‘.\ ). ‘
S LINE ANCHOR ASSEMBLIES

Apr, 1985 | —___[FAToFIF4

F1-1,F1-2, F1-3,F1-4
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MATERIAL

Twin eye anchor rod

Extension rods, each 5'-0"

Double helix screw anchor, 3' length, 8" - 10" helix combo

Triple helix screw anchor, 5' length, 8" - 10" - 12" helix combo

| N LINE ANCHOR ASSEMBLY
Max H;)1I(-i|2nsg itr:gg;l; I(t(;:ass 5 Soil): POWER SCREW

F1-4S = 12,000 Ibs Revision Date é\/A? F1-2S

March 3, 2021 GRAND VALLEY POWER F 1 -48




W ey,

4-6"min

St

4'-7" min.

el
-

o
XC5

Approx. after
' strain is opplied-

ASSEMBLY: UNIT

ordinary soil

PRV

LOG ANCHOR ASSEMBLY

F2-1 | "F2-2 F2-3 F2-4
ITEM MATERIAL NO.| TYPE '[NO.{ TYPE |NO.| TYPE [NO.| TYPE
d_ | Washer, 13/16" hole, (1 /8" min. for F2-4) | 1-|4xa%i3l 1 |9k ae/2] | |axase] | axax/e” .
x__[Rod, anchor, thimble type eye | B8k Tiol 1 fazaketot 1 Baksio 1 [1%9-0" | .
z__|Anchor, (creosoted log) | _B'diexa-d] 1 l9'dioxa €] 1| Jobiaxsio] 1 [2dioxs-0]
Designaied maximum holding power in 8000%| [l0,000% [12,0004 [16,000%

Apr., 1983

F2-1,F2-2 , F2-3, F2-4

F2-1TO F2-4|


mwilliams
Text Box
F2-1 , F2-2 , F2-3 , F2-4


Apprdx. after strain
is opplied.

Approx.after strain
is applied.

Size of hole to

. be some as un-
expanded anchor.

Note: .
Projection .of anchor rod above
eorth may be increased to a
moximum of 12" in cultivoted
fields or other locations where
necessory. to prevent burying

the rod eye. ‘
F4-1E - —
-EXPANDING - ASSEMBLY UNIT
| | F4-1s - | Fa-1E
[ITEM MATERIAL : NO.| -°  [NO|
X |Rod, anchor, thimble type eye | | [3828-0]
2z |Anchor, servica | |
Designoted maximum holding power in sond 25007 | ° {2500™
]
- "SERVICE ANCHOR ASSEMBLY
| Apr,1983 - | Fa-1

F4-1
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Normally 45°

etk
=ty

R k3,
“mi i Guy Bolt 18"
18 min. for sound solid rock P _
30" min. for stratified rock O¢k Anchor 15
F5 - l FS ‘2

Normally 45°

S NO?BS‘
\\\/>’ L. Only one guy shall be attached to g

rock anchor. Where more than one
quy is required spoce anchors 2 ft.

minimum and where practical they
shall be in direct line with pole.

2.Do not anchor to any boulder

measuring less than Sft. in two

directions at right angles to each
other. -

ASSEMBLY UNIT
F5-1 F§-2. FS-3

No.REQ'D |No.REQ'D |No.REQ'D
, _ .

ITEM MATERIAL
x__{Rod, anchor, thimble eye
Anchor, rock

! 1
bm | Thimble, guy !

{ ' ROCK ANCHOR ASSEMBLIES

Apr., 1983 F5-| F5-2 F5-3

F5-1,F5-2, F5-3
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» o~
*

J \\ lr \\// \\ ),
P M e A i e N S Ik e s,
,‘f-'. ! -~ :.4 1‘"'- s":".' e {:’ R Lt 1N

e d

.

ASSEMBLY UNIT
Fe-1 F6-2 F6-3
ITEM MATERIAL NO.| TYPE |NO.[TYPE |NO.|TYPE |NO.[TYPE
z {Anchor, swamp 1 10" | 12" l i5°

Designated maximum holding powsr 60007 80007 10,000%
Nut, thimble type eye | I I
Pipe, galvonized,as req'd

SWAMP ANCHOR ASSEMBLY

Apr.,1983 F6-1F6-2 F6-3

F6-1, F6-2 , F6-3
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L >
; c-d
Bl o - .'
1k
|
1

A

A - Pole height as required for clearance

— GII"— g _‘,I su
o S — l
\\"u,,. C
\t cu
X o
g / k:.‘.r“‘--_': /
c-d o ; ‘ B
o : _?
ol o
X\.\‘
",
l\\ II
i /|
c-d =0 -——‘L
i
!
!
H
Lo
{: -
1
T
!
W TROXX] :
SRR

over existing line

ITEM | No. MATERIAL ITEM|No. MATERIAL
- i Pole, height and class as required d 8 Washer, square, 21/4"
¢ 2 |Bolt, machine, I/2"x 6 q 3 |Crossarm, 358" x 4 5/8"x 10'-0"
c 4 | Bolt, machine, 5/8"x required length cu | .| |Brace, crossarm, 60"span

TEMPORARY GUARD POLE

FEB. IS93

NAT

GRAND VALLEY POWER

GP

GP
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G0LO ‘G99 ‘69

Position of support
when required

Position of Neutral

NOTE: Position service takeoff
midway between transformer
hanger brackets.

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Clamp, hot line

Washer, square, 2 1/4"

Jumpers, stranded, as required

Connectors, compression type, as required

Rod, armor, as required

Transformer, 12.47kV, self-protected

Locknuts

SINGLE PHASE, CSP TRANSFORMER
TANGENT POLE

Revision Date

June 3, 2019

G105-, G136-

GRAND VALLEY POWER
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Note: Transformer can be substituted
with 1/2 KVA or 1 1/2 KVA.

&
+
=

L

|4

IHHHHHH
Y

-—

Neutral

-5 - -5

—u

MATERIAL

MATERIAL

Connectors, as required

Transformer (1 KVA Conventional)

Surge arrester

Clamp, hot line, tap assembly

Jumpers, stranded, as required

Rod, armor

Cutout (Non-loadbreak type)

arrester dist (MOV)

Fuse link (Fuse with 1 Amp)

Equipment support bracket

12.5/7.2 KV Single Phase

Small Conventional Transformer

Revision Date

May 14, 2019

GRAND VALLEY POWER




9019

Position of Guy

NEUTRAL

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.

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Clamp, hot line

Washer, square, 2 1/4"

Jumpers, stranded, as required

Connectors, compression type, as required Rod, armor, as required

Transformer, 12.47kV, self-protected

Locknuts

SINGLE PHASE, CSP TRANSFORMER
DEADEND POLE

Revision Date

June 3, 2019 GRAND VALLEY POWER
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Notes: |. Designate G39 for conventiongi
transformer with tank mounted
{ cutout and arrester,G67 for
| transformer with double gap
{ ond internal fuse and GI36
' for self protected fransformer

'___‘s,____;;,u%% 2. See guide drawings for

! detcils of transformer

1 secondary and service

| connections.

: 3. Reverse for connection
to other outside phaose.

| hee

NOTE .

4. Do not
disconnect frans-
-former neutral

without first
disconnecting primary.

——— . —- — ——

|
%
R Nota:

—

ltem ox may be substituted
for items qe ond af.

- 1A

ATEM [NO MATERIAL ITEM INO. MATERIAL
c | 2 |Bolt, machine, 5/8" x regd. length gy Jumpers stranded. os requirad
d_| 2 [wosher, 2 14'x 2 14"x 316, I13/16" hole of |1 |Cutout, fuse, open fink (G 39 only)
p Connectors, as required o8 [! | Surge orrester (G 39 only)

an |1 |Tronsformer bv |t |Rods, armor

0P {1 [Clomp, hot line, top ossembly ek Locknuts as required

G39, G67, G136

(2.5/7.2 kV

SINGLE PHASE TRANSFORMER
ON THREE PHASE CIRCUIT

Apr., 1983

[G39-667~6136—
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0leo

110"l 110"
A0t

Y
A

»
~hane®

2=
5
R

o2
425
2

—
[V)

NOTE: Do not disconnect transformer

neutral without first disconnecting primary.

MATERIAL

ITEM

NO. MATERIAL

Bolt, machine, 5/8" x required length

av

Jumper, secondary, weather-proof

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

av

Jumper, primary, bore, stranded, as required

Washer, 3" square, curved

ax

Cutout and arrester, combination

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

Bracket, transformer

Connector, conventional

fo

Transformer, secondary bracket

Connector, as required

ek

Locknuts , as required

Transformer, conventional, 50 kva maximum

12.5/7.2 KV PRIMARY

TWO TRANSFORMERS, CLUSTER MOUNTED
OPEN WYE-OPEN DELTA FOR 120/240 VOLT POWER LOAD

Revision Date

Jan. 11, 2023

GRAND VALLEY POWER
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12.5/7.2 KV

Neutral

O

ry o

- -

1

1

-
~
(S|
1

1

1

1

Neutral

C Phase

B Phase

A Phase

12.5/7.2 KV PRIMARY

TWO TRANSFORMERS, CLUSTER MOUNTED
OPEN WYE-OPEN DELTA FOR 120/240 VOLT POWER LOAD

Revision Date é\/AJ GZ'] O-

Jan. 11, 2023 GRAND VALLEY POWER Wiring Diagram
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3'-8"
c-d-ek

¥
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. All tanks to be grounded.

. Secondary neutral of all
transformers except one shall be
disconnected from tanks and
not grounded.

. 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.

. For transformers 50 KVA and
smaller, use one cluster bracket
with adapter plates and dimension
as shown on G311.

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Cutouts and arrester, combination

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

Connector, transformer grounding

Washer, square, 3" curved

Deadend, assembly, neutral

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

Bracket, transformer, cluster

Connector, compression type

Link, grounding

Connectors, as required

Transformer secondary bracket

Transformer, 100 KVA maximum conventional Locknuts, as required

Jumpers and leads 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

Revision Date

Jan. 12, 2023 GRAND VALLEY POWER
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B Phase

A Phase

Neutral

1]

\—Ungrounded

Neutral

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

Revision Date é\/AJ G3 1 O-

Jan. 13, 2023 GRAND VALLEY POWER Wiring Diagram
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. All tanks to be grounded.

. Secondary neutral shall be
disconnected from tanks
and not grounded.

. Grounded secondary phase wire
must be identified throughout
circuit run.

. For transformers 75 KVA and
larger use two cluster brackets
and dimension as shown on G310.

P —— )

—_——

- -

v

MATERIAL MATERIAL

Bolt, machine, 5/8" x required length Cutouts and arrester, combination

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

Washer, square, 3" curved

Connector, transformer grounding

Deadend, assembly, neutral

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" Bracket, transformer, cluster

Connector, compression type Link, grounding

Connectors, as required

Transformer secondary bracket

Transformer, 100 KVA maximum conventional Locknuts, as required

Jumpers and leads as required

12.5/7.2 KV 3-PHASE
THREE TRANSFORMERS CLUSTER MOUNTED
UNGROUNDED WYE-CORNER GROUNDED DELTA

FOR 240 /480 VOLT POWER LOADS

Revision Date

Jan. 13, 2023 GRAND VALLEY POWER
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12.5/7.2 KV

Neutral

Fused Cutout

/ %_1 _—SA ()_i

-Ungrounded
Neutral

-

(VSN Y
11
v

(8]
11
11

1
1
1
|
3
1
1
1
1
1

Phase grounded
on secondary

Neutral

C Phase

B Phase

A Phase

Note:
For metering assemblly
refer to drawing M8-12

12.5/7.2 kv - 3 PHASE
THREE TRANSFORMERS CLUSTER MOUNTED
UNGROUNDED WYE - CORNER GROUNDED DELTA
FOR 240/480 VOLT LOADS

Revision Date é\/AJ G31 1-

Jan. 13, 2023 GRAND VALLEY POWER Wiring Diagram
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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.

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Cutouts and arrester, combination

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

Connector, transformer grounding

Washer, square, 3" curved

Deadend, assembly, neutral

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

Bracket, transformer, cluster

Connector, compression type

Link, grounding

Connectors, as required

Transformer secondary bracket

Transformer, 100 KVA maximum conventional

Locknuts, as required

Jumpers and leads 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

Revision Date

Jan. 13, 2023

GRAND VALLEY POWER




12.5/7.2 KV

Neutral

-

(Ol W
11
Y

(8]
11
11

1
1
1
|
3
1
1
1
1
1

Neutral

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

Revision Date é\/AJ G3 12-

Jan. 13, 2023 GRAND VALLEY POWER Wiring Diagram
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VG-350, VG-500 “,“ EXHIBIT C
NO|DATE REVISION |BY TTLE:
- 4 I
1 |9/1/88] ORIGINAL ISSUE | ESC GRAND VALLEY 7.2/12.5KV—14.4/24.9KV

T OWN TRANSFORMER BAN-
RURAI POWER LINES | STEPDOW F
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=

Aluminum Platform

Walkway Planks

Required length

=i
o
=
=

2
e

MATERIAL s MATERIAL

Bolt machine 1/2” x Required length Arrestors, 9 KV

Bolt machine 5/8” x Required length Arrestors, 18 KV

Bolt machine 3/4” x Required length Cutouts, load break 7.2 KV

Washer round, 1 3/8” dia., 9/16” hole Cutout, load break 14.4 KV

Washer, 2 1/4” x 21/4” Transformers, 2:1

Washer, 4” x 4” curved Jumpers as required

10’ Crossarms, 3 5/8” x 4 5/8” x 10’ Braces, wood 60” span

Screw, lag 1/2” Locknuts, as required

WININ|O|O||O|A |

Insulator, suspension 14.4 KV Aluminum Platform as required length

T | XN |—Q@ ||| |O0|O

Connectors as required Walkway Planks as required length

VG330
2:1 TRANSFORMERS

DATE

Sept 2009 GRAND VALLEY POWER
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Alumunum Platform

Walkway Planks

R LG,
S RILIILIIL LI
RRERERRARRA

Required Length

RRIRIRIISIAE,
NI
SN

5
X R
S

R

MATERIAL

MATERIAL

Bolt machine 5/8” x Required length

Arrestors, 9 KV

Bolt machine 3/4” x Required length

Arrestors, 18 KV

Washer round, 1 3/8” dia., 9/16” hole

Cutouts, load break 7.2 KV

Washer, 2 1/4” x 21/4”

Cutout, load break 14.4 KV

Washer, 4” x 4” curved

Transformers, 2:1

Screw, lag 1/2”

Jumpers as required

Connectors as required

Locknuts, as required

Aluminum Platform as required length

Walkway Planks as required length

VG350S8

VG350
2:1 TRANSFORMERS

DATE

Sept 2009

VG350S

GRAND VALLEY POWER
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TRANSFORMER ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)
1728F-804  Bulletin 50-3

(New) (Old)
G1.1G (M27-1A) TRANSFORMER INSTALLATION GUIDE
SINGLE -PHASE, POLE-TYPE TRANSFORMER
G1.2G POLE TYPE TRANSFORMER LOCATION GUIDE
Gl.2 (G105-) SINGLE-PHASE, CSP TRANSFORMER (TANGENT POLE)
(G136-)
G13 (G106-) SINGLE-PHASE, CSP TRANSFORMER (DEADEND POLE)
Gl.4 SINGLE-PHASE, CONVENTIONAL TRANSFORMER
Gl.5 (TANGENT POLE)
Gl.6 SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(DEADEND POLE)
Gl1.7 (G9-) SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(G39-) (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

INDEX G



INDEX G
(Page 2)

TRANSFORMER ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)
1728F-804  Bulletin 50-3

(New) (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 kV A, the schematic diagrams will need to be modified
accordingly.



NOTES:
1.

4. Use compression type connectors (item

. Transformer secondary bushings are not to be

NEUTRAL

Install transformer on tangent poles on a quadrant
on the opposite side of pole from primary neutral. SeNeEUNTOF\jtéLZ]-

. When it is necessary to install transformer in

the same quadrant as a service drop, attach the
service drops 4 inches below the transformer.

Install transformer so that primary neutral is
at same height as bottom of transformer lid on

tangent poles, or 3 inches above transformer lid
on deadend poles.

p").

Standard aluminum alloy or standard soft— -I@@@@é

drawn copper is recommended for the grounding I:
loop conductor.

used for bi—metal connections.

Cover secondary terminals with moisture seal

and/or dress conductor ends downward to prevent
entry of moisture. (Mininum bending radius is

six times the overall cable diameter). Altemqt_e position
of service drop.
See Note 2

O

TRANSFORMER

INSTALLATION GUIDE

SINGLE—PHASE, POLE—-TYPE TRANSFORMER

APRIL 2005
RUS

G1.1G
(M27—1A)




TANGENT POLES

(Service(s) same as neutral)

_ _(Neutral) _ _
M /ag N M
7~ XN /\ ~ 720
( /\ (Pole) (@ /\
\ @ \
== (Transformer) ==

\ /
~ —
Required range of
(Req g

service take—offs)

DEADEND POLES
(See Note 2)

— — \\\\ _
~
72\
( \
\@
~ —%

: T %——(,,
(1) (/ ®)
\ //
NOTES:
1. L,OWﬁr Sirvlice(st) t°f4 POLE TYPE TRANSFORMER
geg(ﬁgﬁizgw for adequate L OCATION GUIDE

2. Lower trgnsfor_mer so that APRIL 2005
neutral is 3 inches above
transformer lid. RUS G1.2G




Position of support

when required %:J
1-7" %‘7
min.
™ .
‘ 2] T
- g\f———[@l————,{; ————— 3 I
L SN B N AR VI
_%\\\ | | //jf/
NN o7
NN "
/ | \*%/54/ Position of Neutral
av | /
d :
T”N -
! \
] | NOTE: Position service takeoff
| midway between transformer
an | | hanger brackets.
|
U
I
- —
T
r _ a ap—bv |_= |
bd : T
. to Il
©l — I
]
| )
| ]
~
o
ITEM [QTY MATERIAL ITEM |QTY MATERIAL
¢ | 2 |Bolt, machine, 5/8"x req’'d length ap | 1 |Clamp, hot line
d | 2 [Washer, square, 2 1/4" av Jumpers, stranded, as req'd
P Connectors,compression type,as reqd bv | 1 |Rod, armor (as req'd)
an | 1 |Transformer, 12.47 kV, self—protected ek | 2 |Locknuts
DESIGN PARAMETERS:
SINGLE—PHASE, CSP TRANSFORMER
(TANGENT POLE)
See Guide Drawing 'G1.1G"
APRIL 2005 G1.2
RUS 12.47/7.2 kv (6105-),(G136-)




—— o —— —dpdpot-—p— -+
ap—bv / \
I

Position of Guy

NEUTRAL

NOTE: Install transformer so that primary neutral is 3 inches above
bottom of transformer lid on both single—phase and three—phase
primary assemblies. See drawing'C5.21" for three—phase deadend.

ITEM [QTY MATERIAL ITEM |QTY MATERIAL

c | 2 |Bolt, machine, 5/8"x req’'d length ap | 1 |Clamp, hot line

d | 2 [Washer, square, 2 1/4" av Jumpers, stranded, as req'd
P Connectors,compression type as req'd bv | 1 |Rod, armor (as req'd)

an | 1 |Transformer, 12.47 kV, self protected ek | 2 |Locknuts

DESIGN PARAMETERS: SINGLE—PHASE, CSP TRANSFORMER

(DEADEND POLE)
See Guide Drawing "G1.1G"

APRIL 2005 G1.3
RUS 12.47/7.2 kV (G106-)




Position for
center phase ————

Position of Neutral

ap—bv

NOTE: Rotate cutout so the blade faces climbing face of pole.

ASSEMBLY: G1 4 1.5 ASSEMBLY: G1 |.4].5
ITEM MATERIAL QTY|QTY| [ITEM MATERIAL QTY|QTY
c | Bolt, machine, 5/8" x req'd length 2|4 ap [Clamp, hot line 111
d |Washer, square, 2 1/4" 2 14 av_|Jumpers, stranded, as req’d

P |Connectors, as req'd bv |Rod, armor, as req'd
ae |Arrester, surge (9 kV) 111 ek |Locknuts, 2] 4
af |Cutout, dist.,, open (15 kV) 111 fn | Bracket, extension 1

an | Transformer, 12.47 kV, conventional

1

DESIGN PARAMETERS:

See Guide Drawing "G1.1G"

SINGLE—PHASE, CONVENTIONAL TRANSFORMER

(TANGENT POLE)

APRIL 2005

RUS

12.47/7.2 kV G1.5




S E——
DO == 4

\

a
1
/ /
Position of Guy

NEUTRAL

NOTE: Rotate cutout so that the blade faces climbing face of pole.

ITEM |QTY MATERIAL ITEM|QTY MATERIAL

c | 4 |Bolt, machine, 5/8"x req’d length ap | 1 [Clamp, hot line

d 4 |Washer, square, 2 1/4" av Jumpers, stranded, as req’d
P Connectors, as req’'d bv | 1 [Rod, armor as req’d

ae | 1 |Arrester, surge (9 kV) ek | 4 [Locknuts

af | 1 |Cutout, dist. open (15 kV) fn | 1 |Bracket, extension

an 1 |Transformer, 12.47 kV, conventional

DESIGN PARAMETERS: SINGLE—PHASE, CONVENTIONAL TRANSFORMER

(DEADEND POLE)
See Guide Drawing "G1.1G"

APRIL 2005

RUS 12.47/7.2 kV G1.6




Position of support

when required Z?F’
1-7' rgﬁ
mn-_ 4|
L P
@ e
L ::::&*::I@:I:;ﬁfi::i] J
SNl 7
| N3 s
/ | \\'1:%/51'// Position of Neutral
|
av B
B
(] o
r\l\| pa
| v |
| \
] | NOTE: Position service takeoff
I midway between transformer
an | | hanger brackets.
]
3y
I - — - —
= 1
i_ _ ~ ap—bv -uji|=_= :
| EO |
gt - d-
|
|
af , o)
| 4
o
oe/ T -

an

ITEM|QTY MATERIAL ITEM|QTY MATERIAL

c | 2 |Bolt, machine, 5/8" x req’'d length af | 1 | Cutout, fuse, open link

d 2 |Washer, square, 2 1/4" ap 1 |Clamp, hot line

P Connectors,compression type,as req’d av Jumpers, stranded, as req'd
an [ 1 |Transformer, 12.47 kV, conventional bv | 1 |Rod, armor (as req'd)

ae | 1 |Arrester, surge (9 kV) ek | 2 [Locknuts

DESIGN PARAMETERS:

See Guide Drawing "G1.1G"

SINGLE—PHASE,
CONVENTIONAL TRANSFORMER
(TANGENT POLE)

APRIL 2005

G1.7

RUS

12.47/7.2 KV (69-),(639-)




Position of Guy

NEUTRAL

NOTE: Install transformer so that primary neutral is 3 inches above
bottom of transformer lid on both single—phase and three—phase

primary assemblies.

See drawing'C5.21" for three—phase deadend.

ITEM|QTY MATERIAL ITEM|QTY MATERIAL

c | 2 |Bolt, machine, 5/8" x req’'d length af | 1 |Cutout, fuse, open link

d 2 |Washer, square, 2 1/4" ap 1 | Clamp, hot line

P Connectors,compression type as req'd av Jumpers, stranded, as req'd
an [ 1 |Transformer, 12.47 kV, conventional bv | 1 |Rod, armor (as req'd)

ae | 1 |Arrester, surge (9 kV) ek | 2 |Locknuts

See Guide Drawing "G1.1G"

DESIGN PARAMETERS:

SINGLE—PHASE,

CONVENTIONAL TRANSFORMER

(DEADEND POLE)

APRIL 2005

RUS

12.47/7.2 kV

G1.8
(G10-)
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b
T
|
|
|
|
|

1

QTY MATERIAL ITEM |QTY MATERIAL
3 |Bolt, machine, 5/8" x req’d length af | 2 [Cutout, dist. open (15 kV)
d | 4 [Washer, square, 2 1/4" an | 2 |Transformer, 12.47 kV, conv.
g | 1 |Crossarm, 3 5/8"x 4 5/8"x 8-0" av Jumpers, bare, stranded, as req'd
i | 2 [Bolt, carriage, 3/8"x 4 1/2" av Jumpers, service, as req’'d
j 1 |Screw, lag, 1/2"x 4" cu | 2 |Brace, 28"
p Connectors, as req’d dm | 1 |Bracket, transformer
p Connectors, compression, as req’d ek | 5 |Locknuts
ae | 2 |Arrester, surge, (9 kV) fo 2 | Bracket, transformer, insul.

See Guide Drawing "G2.1G"

DESIGN PARAMETERS:

TWO—-PHASE TRANSFORMER BANK

OPEN—WYE PRIMARY

OPEN—-DELTA, 4 WIRE SECONDARY

APRIL 2005

RUS

G2.1

12.47/7.2 kV ((321 o_)




Grounded Wye Primary (4 Wire)

Primary Neutral

: NOTE: The High—Voltage .~
b °—:' neutral of the transformer
bank must be connected to
the primary neutral.

Surge Arrester

Fused Cutout

NOTE: "Wild Leg "
208 V. To
Ground.

Primary and Secondary
(C)I neutrals must be
—————— 4 interconnected. \

1
Loy e
: | | |[Secondary Neutral
| | n . n
| l | Meter Base NOTE: "Wild Leg
Loy r———— = 9 208 V. To Pole
I o l l——___'@ I / Ground. Ground
| 'O ® 1=
l | | | | s p—
Loyl e
Loy I | Use seven
: | Iyl terminal
4 Wire Open Delta I | :: | meter.
Secondary 120/240 V. | | | A
I |
| | [
A i
. I |
Loyl I |
B
| L T _I : VOLTAGE POTENTIALS—SECONDARY
I ===~ I
b 4 PHASES VOLTAGE
a—b 240 VOLTS
b—c 240 VOLTS
APPLICATION: Used to suppP/ large single—phase, 120/240 volt a—c 240 VOLTS
loads with small amount of three phase loads. Also used a—N 120 VOLTS
when only two phases of Erimory are available or during b—N 120 VOLTS
emergencies when one unit of a four—wire, wye—delta bank c—N 208 VOLTS
is disabled.
See drawing "G2.1" or "VG2.1" for construction details. 210° ANGULAR DISPLACEMENT
One—bushing or two—bushing transformers may be used. B
Usually transformers of different KVA sizes are used. S
N ~
BANK RATING: This bank has only 86.6% of the rating of the Ny —>a
two units making uE the three—phase bank and only 57.7% of N N
the three—phase ra in? of a closed delta—delta bank of three A o= o b L
transformers. Thus, it is 'relotively inefficient where
three—phase loads predominate. (Additive Polarity—See TRANSFORMER SPECIFICATIONS)

TRANSFORMER/METER CONNECTION GUIDE
THREE—PHASE, OPEN—-WYE — OPEN DELTA
FOR 120/240 VOLT POWER LOADS

APRIL 2005

RUS G2.1G




NOTES:
1. See Drawing" Q3.1 "for additional connection and metering details.

2. Al transformer tanks must be grounded. SECTION X—=X
ITEM [QTY MATERIAL ITEM|QTY MATERIAL
d | 2 [Washer, square, 2 1/4" af | 3 [Cutout, dist. open (15 kV)
g 1 [Crossarm, 3 5/8" X 4 5/8"x 8—0" an | 3 |[Transformer, 12.47 kV, conventional
i 2 |Bolt, carriage, 3/8'x 4 1/2" av Jumpers, bare, stranded
j Screw, lag, 1/2"x 4" as req'd av Jumpers, service, as req'd
n 1 |Bolt, dble arm, 5/8 x req’d length cu | 2 |Brace, 28"
p Connectors, as req'd dm | 1 |Bracket, transformer, cluster with
p Connectors, compression, as req’d adapter plates as req’d
ae | 3 |Arrester, surge, (9 kV) ek | 5 |Locknuts
fo 3 | Bracket, transformer, insulated
DESIGN PARAMETERS: THREE—PHASE TRANSFORMER BANK
UNGROUNDED—-WYE PRIMARY
See Guide Drawing '63.1G" CENTER—TAP GROUNDED DELTA, 4 WIRE SECONDARY
APRIL 2005 [ 3 — PHASE PRIMARY G3.1
RUS 12.47/7.2 kV (G310-)




A Grounded Wye Primary (4 Wire) NOTE: Connect
Arresters to

Pole Ground Wire

B
C

Primary Neutral

~—Surge Arrester

Ungrounded

/ Neutral

2 Primary &
Secondary
neutrals
must be
inter—
connected.

- -
T
Secondary | I | Meter Base NOTE: "Wild Leg "
Neutral L I Fr———— b 208 V. To Pole
I L ll—————'@ (lD GROUND. Ground
I I | |I /@ p—
Ly ! Ly
- Iyl
|| I Use seven
Iy ! )l terminal
- Lyl meter
- Iyl
Iy ! Iyl
o L
I
] T
Iy ! Iyl
I | T | | |
L i
: L _____ JI : VOLTAGE POTENTIALS—SECONDARY
T I
L 4 PHASES VOLTAGE
—b 240 VOLTS
APPLICATION: Used to supply three—phase, 240 volt loads g
- ) < —c 240 VOLTS
with small amounts of 120/240 volt single—phase loads. a—c 540 VOLTS
See drawing "G3.1" or "VG3.1" for construction details. a-N 120 VOLTS
b—N 120 VOLTS
CAUTION: Only ground one secondary neutral bushing c—N 208 VOLTS
of the three transformers.
Connecting the high—voltage neutral to the system
neutral may cause the transformer bank to burn out. 210° ANGULAR DISPLACEMENT
Largest transformer capacity should not be more than B b
2 times the smallest transformer kVA.
N
BANK RATING: The center tapped transformer carries 2/3 a
of the 120/240 volt single—phase load; each of the c N
three units carry 1/3 of the 240 volt three—phase load. A C =

(Additive Polarity—See TRANSFORMER SPECIFICATIONS)

TRANSFORMER/METER CONNECTION GUIDE
UNGROUNDED WYE — CENTER TAP GROUNDED DELTA
FOR 120/240 VOLT POWER LOADS

APRIL 2005 3 — PHASE PRIMARY

RUS G3.1G




NEUTRAL

rgp—— =

NOTES:
1. See Drawing Q3.2"for additional connection and metering details. SECTION X-X
2. This transformer connection not recommended for new services.
ITEM|QTY MATERIAL ITEM |QTY MATERIAL
d | 2 [Washer, square, 2 1/4" af | 3 |Cutout, dist. open (15 kV)
g 1 |Crossarm, 3 5/8"x 4 5/8"x 8-0" an | 3 |Transformer, 12.47 kV, conventional
i 2 |Bolt, carriage, 3/8'x 4 1/2" av Jumpers, bare, stranded
j Screw, lag, 1/2"x 4, as req'd av Jumpers, service, as req’d
n | 1 [Bolt, dble arm, 5/8" x req'd length cu | 2 |Brace, 28"
p Connectors, as req’d dm | 1 |Bracket, transformer, cluster with
p Connectors, compression, as req’d adapter plates as req’d
ae | 3 |Arrester, surge, (9 kV) ek | 5 |Locknuts
fo 3 | Bracket, transformer, insulated
DESIGN PARAMETERS: THREE—PHASE TRANSFORMER BANK
UNGROUNDED—WYE PRIMARY
See Guide Drawing '63.2G" CORNER GROUNDED DELTA, 3 WIRE SECONDARY
APRIL 2005 3 — PHASE PRIMARY G3.2
RUS 12.47/7.2 kV (G3'| 1 _)




Grounded Wye Primary (4 Wire) NOTE: Connect

Arrester to

/Pole Ground Wire

Primary Neutral _
. U
ngrounded
by ™~ Neutral
Surge
%Arrester

All tanks to be grounded.
Disconnect all secondary neutrals from tank and do not ground. a
Do not ground bank on primary side. (If grounded, the
bank would be a grounding bank for the entire circuit.)
The grounding secondary wire is a current carryin
erating at ground potential and must be identified
out the circuit run.

APPLICATION: Used to supply three—phase (only),
240 or 480 volt power loads.

See drawing "G3.2" or "VG3.2" for construction details.

Grounded phase
must NOT be fused PHASES VOLTAGE

a—b 480 VOLTS

b—c 480 VOLTS

a—c 480 VOLTS

a—GRD 0 VOLTS

. . . b—GRD 480 VOLTS

BANK RATING: The maximum safe kVA rating of the bank is c—GRD 480 VOLTS

three times the kVA rating of the smallest transformer.

One—half of the above voltages apply when a 240 volt bank B

It is not a neutral.

Pole
Ground

Use eight
terminal
meter

phase

/ VOLTAGE POTENTIALS—SECONDARY

210° ANGULAR DISPLACEMENT
C

A C b
(Additive Polarity—
See TRANSFORMER SPECIFICATIONS)

TRANSFORMER/METER CONNECTION GUIDE
UNGROUNDED WYE — CORNER GROUNDED DELTA
FOR 240 or 480 VOLT POWER LOADS

APRIL 2005

RUS

3 — PHASE PRIMARY

G3.2G




o |

av
(insulated) L

o o

|
|
|
|
L
3
]
|
]
|
]
|

Iy

NOTES:

1. See Drawing" Q3.3"for additional connection and metering details. SECTION X—X
ITEM|QTY MATERIAL ITEM|QTY MATERIAL

d | 2 |Washer, square, 2 1/4" af | 3 |Cutout, dist. open (15 kV)

g 1 |Crossarm, 3 5/8"x 4 5/8"x 8-0" an | 3 |Transformer, 12.47 kV, conventional
i | 2 |Bolt, carriage, 3/8" x 4 1/2" av Jumpers, bare, stranded

j Screw, lag, 1/2"x 4% as reqd av Jumpers, service, as req'd

n | 1 |Bolt, dble arm, 5/8" x req'd length cu | 2 |Brace, 28"

P Connectors, as req’d dm | 1 |Bracket, transformer, cluster with
p Connectors, compression, as req’d adapter plates as req'd

ae | 3 |Arrester, surge, (9 kV) ek | 5 |Locknuts

fo 3 | Bracket, transformer, insulated

DESIGN PARAMETERS:

See Guide Drawing "G3.3G"

THREE—PHASE TRANSFORMER BANK
GROUNDED—-WYE PRIMARY
GROUNDED WYE, 4 WIRE SECONDARY

APRIL 2005 5 — PHASE PRIMARY G3.3

RUS

12.47/7.2 kV (0312_)




Grounded Wye Primary (4 Wire) NOTE: The high—voltage
A
neutral of the transformer
B bank must be connected to
C the primary neutral.
Primary Neutral _ .
:
—o
Surge
N Arrester
My
Meter Base Secondary
————— . Neutral Pole
- o) Ground

/

Use seven
terminal
meter

VOLTAGE POTENTIALS—SECONDARY

PHASES
4 Wire—Wye Secondary a—b
120/208 Volt (277/480) b—c
a—N
APPLICATION: Used to supply 120/208 volt single—phase b—N
and 208 volt, three—phase power loads. c—N
See drawing "G3.3" or "VG3.3" for construction detdils.

VOLTAGE

208 VOLTS
208 VOLTS
208 VOLTS

120 VOLTS
120 VOLTS
120 VOLTS

%480§
480
480
277
(277)
(277)

Reconnect secondary windirlfs of transformers as shown.
Matched (impedance and kVA) transformers are usually used.

BANK RATING: Each unit will supply 1/3 of the three—phase
load and all of the single—phase load connected to it.

CAUTION: The primary and secondary neutrals must be firmly

tied together and grounded or else excessive secondary
voltages may develop.

0° ANGULAR DISPLACEMENT

B b
A = C = cC

= a
(Additive Polarity—

See TRANSFORMER SPECIFICATIONS)

FOR 120/208 VOLT POWE

R LOADS

TRANSFORMER/METER CONNECTION GUIDE
GROUNDED WYE — GROUNDED WYE

APRIL 2005
RUS

3 — PHASE PRIMARY

G3.3G




5°to 60°

For use on S

Service

30° to 60°

elf Supporting
Cable

ETEM [NO. MATERIAL MATERIAL

¢ Boll, machine, 5/8" x required length bs Bolt, single upset

d Washer, 2 1/4"x 2 1/4" x3/16, 13/16" hole || bn Clomp, loop, deadend

03 Boll, eye, 5/8" x required length ¢q Sleeve, offset. splicing

p Connectors, o0z _required da Brocket, insuloted

q Bolt, double upset, fo Tronsformer secondary brocket

S Clevis, secondory, swinaing, insuloted ek Locknuts as required

cm Insulotor, spool '

SECONDARY ASSEMBLIES
Apr., 1983 JStoJl2

J5J6 J7 J8 J9 J10 J11 J12
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ELEVATION ELEVATION
Note:

Service connectors to be insulated compression
type. ’

ELEVATION
ITEMNO. . MATERIAL ITEM NO. MATERIAL
¢ Bolt, machine, §g" x req'd length as Clevis, service, swinging, irsulated
d Washer, 214" x 2¥a “x 36", 916" hole bh Clevis, service, deadend,insulated
o Bolt,eye, 5" x req'd length ek Locknuts as required
qar Wire holder

‘SERVICE ASSEMBLIES

Apr., 1983

. KIO,KI[,KI4]

K10 K11 K12


mwilliams
Text Box
K10 K11 K12


-
4] Armor tape
min. |
Note:
™ Groove dicmeter“of
insulator | 3/4° min,

P

o T

o

™
%—ZJ

LOOP TYPE WEDGE TYPE
bt 4" . Drill 374"
" —
de—————tape
"W Eaanss SIS =5
35
min.| 1}

BRICK OR MASONRY

Notes:

Wedge and formed type service dead-
ends in sizes shown on page dt of the
List of Materials may be subst. for those

shown on KIIC, K14 C, KI5C, and KI&C.
This type construction should beused for

3or4 conductor service cables with bare
. ACSR neutral. Service connectors to be
FORMED TYPE ! insulated compression type.
ITEM MATERIAL lirem MATERIAL
bt Wireholder, clevis type, insuloted . dt Service deadend, wedge type.
#24 woodscrew, . dt Service deodend, preformed type.
p Connectors, as required. dq Eye screw, slliptical, [/12"x 6
bn Clamp, loop deadend. 3/4"x 3 172" expansion shield
as Clevis, service cinsuloted
SERVICE ASSEMBLIES, CABLE
K10G Apr., 1983 KIOC
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ELEVATION ELEVATION
NOTE I

This fype construction should be used
No. 2 covered aluminum conductor

and larger.

NOTE 2:

Service connectors to be insulated

compression type.

O
ELEVATION
frem|no) MATERIAL firemino, MATERIAL
¢ Bolt, machine, 5/8"x reqd. length ar Wireholder
d Washer, 2 14'x 2 14"x 3/16" BA6" hole as Clevis, service, swinging, insulated
0 Boll, eye, 5/8"x req'd. lengih bh Clevis, service, deadend, insulated
p Connectors, as req'd. ek Locknuts, as required

SERVICE ASSEMBLIES

(LARGE CONDUCTORS)

Apr., 1983 !

K10L , K11L , K14L

KIOL,KHL,KM-L_
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NOTES

This type construction should be
used for 3 or 4 conductor service

cables with bare A.C.S.R. neutral.

Service connectors to be insulated
compression type.

Groove diameter of insulators
| % minimum for {oop deadends.

rem| MATERIAL (TEM MATERIAL
c Bolt, machine, 3"x req d. length bn Clomp, loop deadend

d Washer, 25 x21"x&: R hole | da Bracket, insulated

o Bolt, eye, %'x req d. length as Clevis, service swinging
s Clévis secondary, swinging, insul. P_] {Connectors, as required
ag Nut, eye dt Service deadend

ek Locknuts, as required

SERVICE ASSEMBLIES, CABLE

Apr., 1983 K“C,K|4G, KI5C

K11C, K14C , K15C


mwilliams
Text Box
K11C , K14C , K15C


Groove diameter
of insulator 134"

NOTE: This type constr. should be used
for three conductor service
cables with bare ACSR neutral.

P
_’ .I
= a——
-KI7L-
H; ——
v

NOTE: This type constr. should be used
for No.2 covered aluminum
conductor.

NOTES:
L. Service connectors to be insulated

v ds {5, compression type.
- - 2.For arrangement of service gs-
. . =Ki7- sembly units see drawing M24-10.
SN -
@,ﬁc%ﬂ =
B => K p\
 —
ITEM] NO. MATERIAL ITEM| NO. MATERIAL
p Connectors, as req'd dr Clevis, conduit insulated
bn Clamp, loop deadend ds Wireholder, conduit
SERVIGE ASSEMBLIES
(FOR RANCH TYPE HOUSES)
K16C . K17C . K17 Apr., 1983 KIS C,Kl?LyKl?
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s 1

al

av
stranded

R
[Su 9 Loy g

UNIT M2-li

_:{/;253 similar to Unit M2-!
Ground Level 721 except as shown.
Tl === = A % tp i T= = =
= |- al Zi|, 1@ Notes:
o E Copperweld —ary :uf’ l. Ground wire to be located on same side as Neutral Conductor
) - n *”f/ and in quadrant opposite climbing space or pole top pin.
_JA\ Pl . Zo=~ JZ 2.Staples on ground wire snall be 2' aport, except for a
Z aj AN SR s A Y
',',j ki oo W,-%=-,z  distonce of 8 above ground and. 8 from top of pole
(| A— {2 where they shall be 6" apart. "
- “’, i min. - N
© '2'/« ) 1 3. Ground wire to cleor all hardware by 2 min. and shall
“© Ui be stapled to maintain this position.
ZNZ . ..
= 4. For use with V and 3-phase assembiiés refsr to
| -
¥ 5:“ UNIT M2-I quide drawings M30-! and M30-2.
ASSEMBLY UNIT
ITEM MATERIAL M2-i M2-It
P |Connector, compression as reqd. as reqd.
ai _{Rod, ground, 5/8" minimum diameter I I
aj  [Clamp, ground rod wire I I
al |Staples, ground wire {copper or steel to match ground wire ) as reqd. os req d.
al  |Ground wire clip !
cj {Ground wire, minimum No.& copper or equiv. conductivity as reqd. as reqd
av {Jumper sironded,min. No & copper or equiv. conductivity as reqd os reqd
12.5/7.2 kV
GROUNDING ASSEMBLY - GROUND ROD TYPE
Apr.,1983 MZ"I,MZ"'“
M2-1 , M2-11

PR
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L
S
(&)
2
S B
O .= + 1
=3
U .
s 2 Clxd]
25 ],
o< T
2% p | PLAN OF PLATE
S | TYPE GROUND
— NOTES: 1. Ground wire to be located on same side os
6" "min l neutral conductor and in quadrant opposite climbing
ﬁ{ , 57\1 space or pole top pin.
ST S . :
S E\j 7 l//é\\//@%@ 2.Staples on ground wire shall be 2 apart except for

Copper a distance of 8 above ground and 8' from top of
[ >[ pole whers they shall be 6" apart.

Coppoérweld E: -\] 3.Ground wire to clear all hardware by 2" min.
-d

dh and shall be stapled 1o maintain this position.

Copper 4. For use with V and three phase assemblies refer

Me-2 to quide drawings M30-| and M30-2.

ITEM MATERIAL M2-2 M2-12
€j {Ground wire,min. No. 6 Copper or equiv. conductivity as req'd. gs reg'd.
dh |Grounding plate, butt type, copper | I
al {Staples,ground wire{copper or steel to maich ground wire) as req'd. as reg'd.
p {Connector, compression as req'd.

. al {Ground wire clip {
bp |Nails,galvanized 1" 4 4

(25772 kV '

POLE PROTECTION ASSEMBLY- PLATE TYPE

M2-2 , M2-12 Apr, 1983 M2-2 ,M2-12"
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cj
solid

Neutral

Compression

M2-2A2 , M2-12A2

connector
Wé@ﬁ:“;“— _ . NOTES:
e RN = I. Ground wire to be located on same side as
! | neutral conductor and in quadrant opposite
f | climbing space or pole top pin.
;-- I[ 2.Staples on ground wire shall be 2' apart
cj | | except for o distance of 8 above
Soft annealed iron | ground and 8' from top of pole
‘c" galvanized e I where they shall be 6" apart.
i:l?ns.ui:;;ond L.__%/*O‘ 3.Ground wire to clear all hardware by 2"
copper ] | min. and shall be stapled to maintain
{ | this position.
I : 4. For use with V and 3-phase assemblies
L | refer to guide drawings M30-1and M30-2.
dh g
Galv. steel
ITEM MATERIAL M2-242 |M2-I12A2
. dh |Grounding plate, butt type, galv. steel ] !
bp |Nails, galvanized, 1" 4 4
p {Connectors ,compression as reqd.
cj |Ground wire,min. No.6 Copper or equivalent conductivity as req'd. as req'd.
ol {Clip, ground wire |
al_{Staples, ground wirs{copper or steel to match ground wire) as req'd. as req’d.
¢’j_iGround wire, soft annealed iron. "G" qalvanized 5/16" -3 strand as req'd. as req'd.
. 12.5/7.2 kv
POLE PROTECTION ASSEMBLY
PLATE TYPE

Apr.,1983 M2-2A2 M2-12A2
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¢j
solid
Netral_
str | .
- P
r;, Compression connector
— jfk-r""when required

cj
Soff annealed |ron,l
ol galvqnlzed

NOTES:

al

l\___

LN P

M2-

I. Ground wire to be located on same side as
neutral conductor and in quadrant opposite
climbing space or pole top pin.

[2A

2.Staples on ground wire shali be 2' apart
except for a distance of 8' above ground
and 8' from top of pole where they shall

I
E
5/16" 3$trond\r ] be 6" apart.
or copper | .
;__ | 3.Ground wire to cleor all hardware by 2 min.
] =4 and shall be stapled to maintain this
,,"‘““ﬁ'F».,/*r/Staple position |
Gu ——3-dT | 4. Fi i i
6 Vil . For use with V and 3-phase assemblies
6,."—ﬁr'l<..f refer to guide drawings M30-l and M30-2.
> —+S7
ITEM MATERIAL M2-2A | M2-12A
P |Connector ,compression as reqd.
al |Clip, ground wire |
al |Staples,ground wire{copper or steel to match ground wire) as req'd. as reqd.
¢j |Ground wire,min. No.6 Copper or equivalent conductivity as req'd. as reqg'd.
¢j |Ground wire,soft annealed iron, C' galvanized 5/16°-3 strand asreq’d. | as req'd.
12.5/72 kV
POLE PROTECTION ASSEMBLY
WRAP-ARQUND TYPE
M2-2A , M2-12A Apr,, 1983 M2-2A,M2-12A
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MRV

<3, Cj,
i {Aluminum
4—— Or Copper)

ALTERNATE A

ig" required
whenever possible

ALTERNATE B

P
ompression connector
when required) 5 NOTES:
E 1.

3

4.

l or Copper)

l

[l

[

]
M2-13

Similar to M2-3

Except as shown

Ground wire to be located on same side as
neutral conductor and in quadrant opposite
climbing space or pole top pin.

. Staples on ground wire shall be 2 feet

opart except for a distonce of 8 feet
above ground and 8 feet from top of
pole where they shall be 6 inches aport.

. Ground wire to clear ail hardware by 2"

minimum and sholl be stapied to maintain
this position. -

For use with V and 3-phase assemblies
refer fo guide drawings M 30-1 and
M 30-2.

Me-3 ASSEMBLY UNIT
ITEM MATERIAL M2-3 M2-13
p iConnector, compression gs req'd. as req'd.
al __|Staples, ground wire{copper or steel to match ground wire ) as req'd as req°d.
al _|Ground wire clip |
e Ground wire, min. No. & Copper or equivalent conductivity as req'd. as req'd.
12.5/72 kv

GROUNDING ASSEMBLY
TRENCH TYPE

Apr., 1983

M2-3 M2-I3

M2-3, M2-13
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ot
t
T

Ground wire
extension-¢]

- e oy

FAZS

’ —f -
N o i -
n

A
R

lnliandundesbatenhih < 7 oo

|

1
1
N {compression connector) '
P !
A~y J
al HE )
| *
if | I
il (c i °! ~ :
c) i1 ¢ ¢+ P {(Compression connector
Tl |} when required.) {
rt |’ v -
A UNIT M2-17
—4 X Notes:
ay Tl & Ground wire to be locoted on some side as Neutrol Conductor
ol +-y and in quodrant opposite climbing space or pole top pin.
I E 211 LA 2.Steples on ground wire shall be 2-0"apart, except for o
___://ﬁ, L2\ distance of 8-0' above ground and g8-0" from top of pole
L 3 }@ where they shall be 6"apart.
4 W R A=l S =tl = = Z '/L
) 27+ 5 3-Ground wire fo clear ali hardware by 2"min.and shall be
fN‘é L rlfr stapled to maintain this position.
n s g ,lﬁ 4.Foruse with V ond 3-phose assemblies refer to guide
= . -s_J7 drawings M30-1ond M30-2.

E .._____iL “¥2% 5.Keep moximum separation between anode and

o Z 37 anchor if present.

.c; i ;\ 6. Underground connectors to be compression type
e U si or welded type and sealed with tape or compound.
wl ’

3 iy
= Inl

See REA Bull. 161-23 part T Assembly  Unit
ITEM MATERIAL M2-7 M2-17
P |Connector,compression as reqd.
al |Staples,ground wire,(copper or steel to match qnd wire) 1as req'd as reg'd
al {Ground wire clip |
ov_|Conductor,M.H.D.or S.D,copper,. TW insulated #12 AWG min. | as reg'd as req’ d
¢j (Ground wire, . ¥s s.0. copper or equivaient gs req'd as req'd
€j |Ground wire,extension'6 SD.copperorequiv. i
U si [Anode, os spacified, (See REA Bulietin 161-23 port IX page 7)
GALVANIC ANODE ASSEMBLY
M2-7 , M2-17 Apr.,1983 M2-7,M2-17
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S

o

Ground wire-

!
solid clip ——— /r ’
A
45° _{’7‘ Xr.! jx
|
|

~

=- SECTION Y-Y T r/SOIId

A

e

r:‘

25

%o

U P - e
+ }

)

| ah p/ Hil
FAS. |
| ‘A 45° |
| - Ground wire ] ) Il
| ! SECTION X- X I{ |
L | §=
DEADEND-ARRANGEMENT TANGENT ARRANGEMENT

NOTES:

l. Ground wire to be located on same side as Neutral Gonductor and in quadrant
opposite climbing space.

2.Staples on ground wire to be 6" apart.

3. Ground wire to clear all hardware by 2"  minimum and shall be stapled
to maintain this position.

4. For use with Vand 3-phase assemblies refer to guide drawings M30-| and
M30-2.

NO

ITEM Reo MATERIAL ITEM|Reg MATERIAL

p | |Connector al |V IGround wire ciip

gl Stoples ground wire,0s required cj Ground wire , minimum No.6 copper
or equivalent conductivity,as reg’d.

12.5/7.2 kv

POLE TOP PROTECTION ASSEMBLY

M2-9 Apr., l983 M2- 9
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4

il :
T ’r‘"‘p

{1

(i ‘A‘

i

i1

I

[ {Aluminum

¥ r
T I or copper)
1 M

Il

l} I p

| .

H {Compression
i J cannector -

4l - 0"

Y

when req'd.)

p (Compressio
connecior
~ when req'd.)

EE DETAIL

DETAIL OF PLATFORM

aj

DETAIL OF
PLATFORM GROUND

(4

|

SRR

o] / L Clamp and broid i
(Galvanized 9 Ty to be furnished _
steel } al—"1L-J with controls N b g2 el
DETAIL
ITEMNO. MATERIAL [TEM NO. MATERIAL
p Connectors, os required ¢ Ground wire, No, 2 CODDer or equiv,
oi | | {Red, ground, 5/8" dio. x 8 - 0"(gah) conductivity, us required
oj It iClamp, ground rod {galvanized sieel) dp { 2 Grounding conneclor ond jockwosher
al Stopies, ground wire, as required{galv.) | _|lron grounding platform plats {galv.)
]
GROUNDING ASSEMBLY -~ PLATFORM TYPE
FOR SECTIONALIZING AIR BREAK SWITCH
M2-15A Apr., 1983 M2 -15A
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| Q L
s Sy Q
i c-d-ek e
A} / Of / lg\
g i A
9 Mount cutout sothat e
*—'__;;-.x__,.exhaust blast is v oy
“23>  directed away from lineman. Com>
Gf /'.-1.) 5“‘.
+ W Caal
a | &) + Q
5 S
O od
0 !
PLAN PLAN
fn
-| - 4[.
1\ 1 ]
AP et
J—b- -r__".q at
1
]
R
1 1 l -O
)
L] o
E
.
[ 1]
| 1 r
M
kil
M3-4 M3-4 M3-TA
ITEM MATERIAL NO. REQUIRED NO. REQUIRED
¢ |Bolt,machine, 5/8" x required length ] ]
d |Washer,2 1/4"sq. x 3/16, 13/16 hale | 2
9 |Crossarm,3 58"x 4 5/8"x 5'- 0" l
i |Boltcarriage, 3/8"x 4 1/27 2
i |Screw,lag, 1/12°x 47 ] ]
p {Conneclor, compression type 2 2
af |Cutout, fuse, singie shot I 1
gv |Leads or jumpers as required
cu |Brace,wood, 28" 2
fn |Bracket,extension, L type |
ek {Locknuts, os required
12.5/7.2 kv, |-PHASE
ONE SECTIONALIZING FUSE CUTOUT
M3-1A , M3-4 Apr.,1983 MB”IA, M3"4
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)
g,
'Q\'\(\\\\\\\({(Q

ELEVATION

NOTE:
Mount cutout so that exhaust
blast is directed away from lineman.

b 15"

MINIMUM

50

SIDE ELEVATION

MATERIAL

MATERIAL

Bolt, machine, 5.8" x required

length Loadbreak Cutout, Electronic Sectionalizer

Washer, 2 1/4" x 2 1/4" X 3/16°X 13/16 HOLE Leads or jumpers as required

Screw, lag, 1/2" x 4"

Bracket, cloverleaf

Connector, hot line

Locknuts, as required

Note: Hang fuse holder
on pole for emergency

12.5 / 7.2 KV or 24.9 / 14.4 KV
SINGLE PHASE
ELECTRONIC SECTIONALIZER

situations.

M3-4S

GRAND VALLEY POWER
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VE-EN “ VZ-EN

\
1

()

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.

MATERIAL . MATERIAL

Bolt, machine, 5/8" x required length Connectors, as required

Washer, 2 1/4" square, 13/16" hole Nut, eye, 5/8"

Washer, square, 3" curved Jumpers and leads as required

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" 6 Shckle, anchor

Clamp, deadend 2 Deadend assembly, neutral

Insulator, suspension, epoxilator Locknuts, as required

Bolt, double arming, 5/8" x required length Insulator, fiberglass, strain

Bolt, eye, 5/8" x required length

12.5/7.2 KV, 3-PHASE
TWO OR THREE SECTIONALIZING

DISCONNECT SWITCHES

Revision Date

Jan. 16, 2023 GRAND VALLEY POWER

M3-2A
M3-3A
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CcC
Neutral — — -

3. ltems ca and cc
assembly drawj
M42-13 and

|6ll

3!_6"

Obsolete. For Retirement Only.

NO.

MATERIAL

ITEM

MATERIAL

2

Bolt, machine, 5/8" x required length

p

Connectors, as required

12

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

aa

Nut, eye, 5/8"

Washer, square, 3" curved

av

Jumpers and leads as required

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

CC

Deadend assembly, neutral

Clamp, deadend

ek

Locknuts, as required

Insulator, suspension, epoxilator

eu

Insulator, fiberglass, strain

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

eu

Link, extension, fiberglass

Bolt, eye, 5/8" x required length

RETIREMENT ONLY
12.5/7.2 KV

LINE TENSION SWITCHES

Revision Date

Jan. 17, 2023

GRAND VALLEY POWER
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Neutral ’W\"\&\a{ Ii

NS
E
!
:
L
‘l
Lk
~Tr
ELEVATION

\be or el

NOTE: e R
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 and
the neutra! deadended.

SIDE. ELEVATION

Obsolete. For Retirement Only.

ITEMNC, MATERIAL [rrem{NQ MATERIAL

c |1 |Bolt, machine, 78" x req'd length ae | | |Surge arrester

d |1 |Washer, 214" x 2V4"xNg" 19g hole bv | 2 |Rods, armor

o Connectors, as required el | |Sectionalizer (M3 -4l only)

ek Lacknuts, as required

fi_| 2 IConnector, hot line, tap assembly

av Jumpers, stranded, as required

be | I |Recloser, oil circuit (M3-10 only)

12.5/7.2 kV

ONE SECTIONALIZER OR OIL CIRCUIT RECLOSER

Apr, 1983

M3-10,M3-4
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ZL-EN “ LL-EN

n-d-ex /"é

SECTION X=X

___,_
Q
g
L]
o

o"

1

P R——. s G /N iR
R
\( I 4’,-/’/
r/\\'?! !(-///
[
! | ag-ek-d-n
l l ¢ g c-d:;ek i
=S = eyl
SN\, {l{ 1 hE
Ly | h

'
' 1 30" L:

H N

..T- —

Zl-EW LLI-EN

b '

PLAN

SOURGE

. gt
.}:'Jm_;ur:-—:@( ix }J-i-

o wv

Obsolete. For Retirement Only.

Al Al

TEMNG MATERIAL
a |2 finsulotor, pin type

Boll machine, 2" x req'd. Ig'th
Washer, Rd. 13/¢" dia. ¥%¢° hole
walh.f, 2?"!2;‘" ] 5!..': G_A"-hoiﬂ
Pin,crossorm, stee! %" 2 10 ¥4”
Grossarm, 3 %, "% 4% " % 8'-0%
Brace, 172" x V2" s Yias 60 spon]

; !
Boit, double arming, 5/8" x req'd. fength

TiQ|-|alao
NNNE&.&

n_14
p Gonnecfors, as reqd.
ao | | [Nut, eye, 8"

66 {3 |Surge arrestsr }
av Jumpers, sirondad, as raa'd

be | 3 [Recloser, oil circuit
bv | 6 |Rods, armor o
ek Locknuts, as required

fi |6 [Connector, ho! line, top ossembly

NOTES: =
1. The recloser terminol bushing connecled

directly 1o lhe coii should he coanected
to the saurce, :
2.For V-phase installation omit center
phase;odjusl material lis! and designole
M3-11. §
3. Each recloser fonk shall hove two
separate connections $o qroun’d.

12.5/7.2 kv !

2 OR 3~ PHASE, THREE SECT|ONAL?ZIING
OIL CIRCUIT RECLOSERS i

Apr,, 1983 M 3-”,“3']2
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N v
e’

4'-0

VZL-EN “VIL-EN

. 6': 3" 6.‘ :'—3':. 2l-3” ‘6"
| I |
, ' -QD r\&i»‘i'El a-f. )
'
l =il
oy o Y e L.
L z bt e S
il
s-\ .
> / }}
3 .
et
t ]t
[ |
! 1
[]

2

2_/

as reqgd.

I

vZi-EN VH-tW

N e

LOAD
——

SOURCE
— gy -agwp{'-—194;“"-\'::1}&1}4-7—— --

?-g;()‘»-w}‘,uil
\bv-fl

H

g eymiiel

TEMINO. MATERIA
f {2 |Pin,crossorm,steel,5/8%I0 V4" |
|
{
[} Conneciors, as required I
B 1
ge {3 | Surge arresier _ !
1
av Jumpars , stranded, os veq'd.
bhe | 3 | Recloser, oil cirguit
by | 6 {Rods, grmor
dmi{i { Bracket, cluster type
ek Locknuls, as required }
fi | 6 | Conneclor, hol _line, top ossembly
a | 2 i insulator, pin type
1
i
NOTES:

i. The recloser terminal bushing
connected directly to the coll
should be connected to the source.

2. For V Phase Instaliations omit
recloser and related ifems on center
phase. Designote as assembly M3-lIA
3. Each recloser fank shall have fwo
separate connections to ground.

12.5/7.2 kv
2 OR 3SECTIONALIZING OIL CIRCUIT RECLOSERS

Apr., 1983

M3-11A,M3-12A

' t

I !
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4l_'oll

ca
Y
T
o
Y
&) g
cg
D 7 235
dils G
™ IR R B B o
(33 i fr
¥ v g
NOTE -
Grounding unil M2-15A
required with this installation.
ITEM | NO. MATERIAL ITEM {NO. MATERIAL
¢ | 4 |Bol, machine, V2"x req'd. length e 6 |Lightning arrester dist.class 9 KV
d |15 |Washer, 2/4"x 2 V4" x 3/16" hole ¢ 8 | Bolt, machine, 5/8" x reqd. length
d 4 |Washer, round, 13/8" diam , 9/16" hole cg |1 | Switch,airbreak, 3 pole unit 25 KV
g 2 |Crossarm, 3V2"x 41/2"x 8'-0" with operating mechanism,
k 6 |Insulator, epoxy, suspension extension 7.2 KV S&C Omni~ Rupter Switch and
n 3 | Bolt, double arming, 5/8"x req'd length associated hardwore
o 12 |Bolt, eye, 5/8" x req'd length )
aa |6 |Nut, eye, 5/8"
bo 2 §Shackle, anchor
cu 2 |Brace, wood, 60" span
1257 7.2 KV
SECTIONALIZING AIRBREAK SWITCH
M3-15A Feb., 1990 M3 - I5A
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-

T e e e e

- ———— - — i e e s e

NOTE:
Grounding unit M2—-15A
required with the installation.

MATERTIAL . MATERTIAL

Lighting arrester dist. class 9KV Switch, air break, 3 pole unit 15 KV

(not shown) with operating mechanism

S & C Omni — Rupter Switch and

associated hardware

12.5 / 7.2 KV
LOADBREAK SWITCH

Oct 1999
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et e i
st A oy S w e - . . . . g

TEM LEOQA MATERL !
s o | 2 |tnsulotar, pin type '
Cg" ¢ {3 |{Balt machine,5/8"xreq'd engih
2 ¢ | 8 |Boltmochine 172" x (¢4q'd. length
e d |23 |Wosher, square 2 174"
S 3 [ 8 |Wosher, 13/8° diam., 9716" hols
c% i |2 |Pin, crossarm, sieel, 5/8" 5 14"
N 0 |2 |Crossorm, 3 5/4 x4 3/47x10- 0
° 9 | 2 [Croxsorm, 3 172"z 4 1/2"x 8- 0"
» {@ |Boif, doubls arming, 5/8 x1eq'd Igth
P Connectors, as required
ag || _|Nut, eye, 570" :
f1 {& {Connector, hot line, tap assambly
Qg Jumpers or leads g1 raquired
ae {3 |Lightning orrenier ‘
he |3 {Recloser, oll circult ]
:
cu |4 [Aroce,wood, 60" spon - !
% {dn |3 |Honger, T-Crossarm ok required

% SpecHy thls liem 10 be turalshad by the
monufacturer. .

Notes: .
| The recloser terminal bushing connected directly to
the coll should be connecled to the source.

. The two |O-Inch suspension Insulotors shown moy bi
replaced by three 6-inch Insulotors.

. For V-Phase Installotlions omll recloser ond selated
Items on center phoss, Designote ot ossembly
VM 3-19.

. Eoch reclaser tank shall have Iwo connectlons o
ground,

2.0
%

0 e® o0

5. Where sultable honger Is nod furnished with 1he
recloser o stondord transformer hongear may be
used o3 indicoted.

)
'
3

14.4724.9KV. TWO OR THREE SECTIONALIZING
OIL CIRCUIT RECLOSERS:

i
!

02-SWA 61-ENA

Jan.1,1963 VM 3-19,VM 3-20


mwilliams
Text Box
VM3-19 , VM3-20


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.

Source

Cutout Solid Blade
non load break

ELEVATION

6"
Minimum

=
& ~
1

SIDE ELEVATION

MATERIAL

MATERIAL

Bolt, machine, 5.8" x required length

Surge arrester

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

Cutout, fused, load break

Connectors, as required

Cutout, solid blade non load break

Bracket, extension, RSM-1

Recloser, oil circuit

Connector, hot line

Bracket, extension, cloverleaf

Jumpers, stranded, as required

Locknuts, as required

SINGLE PHASE
OIL CIRCUIT RECLOSER
WITH BYPASS CUTOUT

Revision Date e? M3-23B
March 22, 2023 GRA%,MOW:‘ VM3-23B
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6"
Load Minimum
—»

af (solid blades)

(By pass)

Neutral

———

a_
P4

/‘\"
4
~

_b

—

_—Z —

_%___E_‘_{;n

e e e e I e e e e e e e e e e e

Pole Ground
(6 Gauge Minimum)\

/SEL Control\

C—T71

Control Cable\

ELEVATION

o

1
SIDE ELEVATION L

MATERIAL MATERIAL
Bolt, machine, 5.8" x required length Surge arrester
Washer, 2 1/4 " square, 13/16" hole Transformer, 1 KVA

Washer, 3" square, curved Recloser, ail circuit, Viper
Bracket, extension, RSM-1 Bracket, extension, cloverleaf

z
®)

Connector, hot line Connectors, as required

Cutout, fused, load break Jumpers, stranded, as required

Cutout, load break, solid blades Locknuts, as required
Sticks 3 1/2" U Guard

w w2

SINGLE PHASE CIRCUIT RECLOSER
WITH BYPASS CUTOUT

Revision Date M 3_23 E
Jan. 31, 2023 % VM3-23E



AutoCAD SHX Text
Neutral

AutoCAD SHX Text
p


VSZ-EN “ VPZ-EN

(3)Solid Blade
200A Cutout LB
(Bypass)

(3)Solid Blade
200A Cutout Non-LB
(Visual Open)

18" —={

|
Load Break Il
Solid Blades I
|
|
|

- T=-lp

— — Neutral

P

Notes;

1 The recloser terminal bushing
connected directly to the coil
should be connected to the source.

[
N
B~J

af Solid Blade

2 For V-phase installations omit
recloser and related items on
center phase. Designate as
assembly VM3-24A.

be 3 Each recloser tank shall have
| two separate connections to ground.

ELEVATION
Source View

4 See drawing M42-3, M42-11,
M42-13, M42-21 for item cc.

MATERIAL MATERIAL

Insulators, Pin type Bolt, eye, 5/8" x required length

Pin, crossarm Nut, eye 5/8"

Bolt, machine 5/8” x required length

Surge arrester

Washer, 2 1/4" square x 3/16 hole

Recloser, oil circuit

Washer, 3" square, curved

Bolt, single upset

Fiberglass Crossarm, 3 5/8" x 4 5/8" x 10"-0"

Spool Insulator

Insulator, suspension

Bracket, cluster type

Clamp, deadend

Jumpers, stranded, as required

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

Locknuts, as required

Connector, hotline, tap assembly

Bail, hot line

Cutouts, 27 kV, Load Break, solid blades

Clamp, Hot line

Cutouts, 15 kV, Non-load Break, solid blades

Standoff Bracket

12.5/7.2kV

HYDRAULIC OIL CIRCUIT RECLOSER BANK
WITH BY-PASS CUTOUTS

Revision Date

July 6, 2023

;%!7

GRAND VALLEY POWER
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SEL ContrO\‘-W‘le
I
2,

|

| —Uge

(3)Solid Blades
6)Solid Blades

(3)Solid Blades

(On Crossarm)
M5-10 for
Transformer
(Connect to
Source Side)

Transformer

SEL Control—— |

Note:
Connect Transformer to
the source side of the

Minimum 4'
above Grade

|

Y,

pole.

SOURCE SIDE OF POLE

Grade

IRIRIRIR R

N\

MATERIAL

MATERIAL

Insulator, Pin 7.2 kv

Jumpers, stranded, as required

Pin, pole top

Recloser, electronic with control

Bolt, machine, 5/8" x required length

Bolt, single upset

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

Spool insulator

Washer, 3" square, curved

Pin, 5/8" x 10 3/4"

Fiberglass Crossarm, 3 5/8" x 4 5/8" x 10'-0"

Locknuts, as required

Lag, screw 1/2" x 4"

Connector, hotline, tap assembly

Insulator, suspension

UG Guard, PV Mold, 3" Sch 80

Clamps, Deadend

Standoff Bracket (M5-27)

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

Bolt, eye, 5/8" x required length

Cutouts - Solid Blade

Connector, as required

Transformer , (supplied with recloser)

Nut, eye 5/8"

Combination Cutout / Arrester (M5-10)

Surge Arrester

ELECTRONIC RECLOSER WITH CONTROL
WITH BY-PASS SWITCH

Revision Date:

Feb. 1, 2023

NAY

GRAND VALLEY POWER
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(4) #7 Rebar 42"
2 Top & 2 Bottom

(10) #7 Rebar 54"—_[1 | =
Equally Spaced 7]
5 Top & 5 Bottom

TN L ~
—(4)§" Zinc Plated | © ‘| ||
Wedge Anchors | " |

<[ Hilti Kwikbolt or ~a*f " ¥
+: |, Equal ol

a

2" Zinc Plated
3" Wedge Anchor
Hilti Kwikbolt or 3" CLR
Equal I ‘ ‘
PN S A R

- _‘- - pd

Py

1" x 45° Chamfer\

resm
.
. & < &4 .

STACCRR AL e N tomRearse ]
A v e e T —Equally Spaced ", < .4~ B
[ e e A

-5Top & 5 Bottom |- . ¢

- 2 Top & 2 Bottom
S, Over Excavate and fill with

N
CDOT Class 6 Roadbase 6@6&%{,

compacted to 95% Density
~ISTOSOTOTOTOTOT <

OO DNANAMASASASACAANG

MATERIALS:

RECLOSER TYPE Concrete: Minimum 1.15 Cubic Yard
Class 6 Roadbase: Minimum 8 Cubic Yard
VWE, VWVE, NOVA #7 Rebar - 54" (Qty 10)

#7 Rebar - 42" (Qty 4)

VSA16

Notfas: _ _ GRAND VALLEY POWER
Verify frame dimensions SUBSTATION RECLOSER FOUNDATION

before drilling
Use 4000 PSI Concrete Revision Date é\/A? FICQ)IlEJCI;\lLD(,)A\STIIEgN

May 25, 2016 GRAND VALLEY POWER




GZ-ENA ‘ ¥Z-ENA

(3)Solid Blade
200A Cutout LB
(Bypass)

P

ELEVATION +

Source View 'L

|
T
I
be I
I
|

Load Break
Solid Blades

— =5

af Solid Blade

(3)Solid Blade
200A Cutout Non-LB
(Visual Open)

— — Neutral

Notes;
1 The recloser terminal bushing
connected directly to the coil

should be connected to the source.

2 For V-phase installations omit
recloser and related items on
center phase. Designate as
assembly VM3-24A.

3 Each recloser tank shall have

two separate connections to ground.

4 See drawing M42-3, M42-11,
M42-13, M42-21 for item cc.

MATERIAL

MATERIAL

Insulators, Pin type

Bolt, eye, 5/8" x required length

Pin, crossarm

Nut, eye 5/8"

Bolt, machine 5/8” x required length

Surge arrester

Washer, 2 1/4" square x 3/16 hole

Recloser, oil circuit

Washer, 3" square, curved

Bolt, single upset

Fiberglass Crossarm, 3 5/8" x 4 5/8" x 10"-0"

Spool Insulator

Insulator, suspension

Bracket, cluster type

Clamp, deadend

Jumpers, stranded, as required

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

Locknuts, as required

Connector, hotline, tap assembly

Bail, hot line

Cutouts, 27 kV, Load Break, solid blades

Clamp, Hot line

Cutouts, Non-load Break, solid blades

Standoff Bracket

249/14.4 kV

HYDRAULIC OIL CIRCUIT RECLOSER BANK
WITH BY-PASS CUTOUTS

Revision Date

July 6, 2023

N VM3-24A
< VM3-25A

GRAND VALLEY POWE
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SIv-EN

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.

15"
Minimum

be

ELEVAITION SIDE ELEVATION

MATERIAL MATERIAL

Bolt, machine, 5.8" x required length Surge arrester

Washer, 2 1/4" square, 13/16" hole Cutout, fused, load break

Connectors, as required Cutout, Solid Blade non load break

Bracket, extension, RSM-1 Sectionalizer, oil

Connector, hot line Bracket, extension, cloverleaf

Jumpers, stranded, as required Locknuts, as required

12.5/7.2 KV
OIL SECTIONALIZER
WITH BYPASS CUTOUT

Revision Date

Jan. 23, 2023 GRAND VALLEY POWER
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S

""‘nvhﬁ
Feed™ Y

o} =G
AW

~

Now e

M5-8

ek-d/f
. ITEM MATERIAL

L""s
o |insulator, pin type

MS-6 [M5-7

MS-1 M5-8

o
Pin, pole top, 20"

Bolt, machine, 5/8"x req’d. length

Washer, square, 2 1/4"

>l |o

Pin, crossorm, steet, 5/8"x 10 3/4" I

Insulator, suspension

Bolt, eye, 5/8"x req’d. length

o {O

Gonnector

aa | Nut, eye, 5/8"

qe |Llghtning arrester

op |Clamp, hot line

av |Jumper

bo [Shockle, anchor

eo jlnsulator, post type, 7" stud

ek jLocknuts, as required

12.5/7.2 kv
MISCELLANEQUS PRIMARY ASSEMBLIES

Apr., 1983

M5-1, M5-2 , M5-3 , M5-4 , M5-5 |, M5-6 , M5-7 , M5-8

M5-1TO 8
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SOURCE

SOURCE

Elf Cutout

PLAN VIEW

MATERIAL

MATERIAL

Cutout, Type C, 25KV

Cloverleaf extension

EIf Fuse, (select size)

Cutout wildlife cover

CURRENT LIMITING fuse
ELF FUSE AND CUTOUT - OH TAP APPLICATION

Revision Date é\ﬁy

Feb. 1, 2023

GRAND VALLEY POWER

M5-9F




-
<

e -

N\

\VAVAVAVAVAVAV.VAVAVAV. VA
3000880S0036¢)

B0

(T we s s - -
|
l

Elf Cutout

m
i
|
I
|
|
1
|
|
|
|
|
|
I
|
|
|
|
|
|
I
|
|

PLAN VIEW

MATERIAL

MATERIAL

Cutout, Type C, 25KV

Arester, riser pole (MOV)

EIf Fuse, (select size)

Cable termination

Cutout wildlife cover

Cloverleaf extension

CURRENT LIMITING FUSE
ELF FUSE AND CUTOUT - RISER APPLICATION

Revision Date M] M5-9F

Feb. 2, 2023 GRAND VALLEY POWER
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D Sa }‘—f\Source
N . ._p —
Load
oai Qv Specify this
T\ + w unit to be
p furnished with
M5-S fuse tube or / ~Load
switch blcde.' P

—

L]

5: . on :{_\ y; 51 - Ou
1 Cal o
M5-16 '
ITEM MATERIAL NUMBER REQUIRED
MS5-8 IM5-10 IM5-11 [M5-12 IM5-13 [M5-14 MS5-16
¢ _ |Bolt, mochine,5/8 "x reqd length ] | )
¢ __{Bolt machine, 12" x req'd length 2 2
d_|Washer,2 1/4"x2 I/14™x 316", 13/16" hole I ] 2 2
d__{Washer,round . | 3/8" dia., 916 hole 2 2
g {Crossarm, 358" x 45/8 'x 8 -0 - i
g jCrosserm,3 5/8 x4 5/8B x10 -0 !
h_iBrace.flat. 1 1/4"x /4 x 28" ]
h__{Brace, ongle, | 172" x 1 1/2"x3/16".60" span I
i _{Bolt corriage, 3/8 " x 4 1/2" |
i _{Serew, log, 1727x 4" . |
p_|Connector - 2 2
af__|Cutout, single -shot i
av_|Jumper 2 2
ox _|Cutout and grresier combination ]
cu_|Brace, wood. 60 span I
ex |Locknutfs, as réequired

MISCELLANEOQUS PRIMARY ASSEMBLIES

Apr,1983

M5-9 , M5-10 , M5-11 , M5-12 , M5-13 , M5-14 , M5-15 , M5-16

M5-9 TO IE
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M5-9 , M5-10 , M5-11 , M5-12 , M5-13 , M5-14 , M5-15 , M5-16


(Come as a pair)

T\

/7 eu
12"

M5-23

MATERIAL

Bolt, machine, 5/8"x required length

Washer, Square 3"

Washer, Square curved 3"

Bolt, carriage 3"

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

Insulator, suspension

Bolt, eye, 5/8" x required length

Connector, compression

Eye nut

Jumper

Shackle, anchor

Brace, wood, 28"

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

MISCELLANEOUS PRIMARY

ASSEMBLIES

Revision Date

December 5, 2019

GRAND VALLEY POWER

M5-17 - 23
M5-32




MATERTIAL

MATERTIAL

Insulator, suspension

Eye nut

SUSPENSION INSULATOR
MISCELLANEOUS PRIMARY ASSEMBLY

DATE

Oct 22, 1999

7

GRAND VALLEY POWER




——2)

(NEUTRAL OR SECONDARY)

M5-27 (STANDOFF BRACKET)

——v

Screw, lag, V2"'x 4"

M5-25 (NEUTRAL ONLY)
ITEM MATERIAL M5-24 | M5-25 | M5-26 | M5-29 (M5-27
a Insulator, pin type ' !
d Washer, 21/4" square [ I ) !
k Insulator, suspension ]
0 Boit, eye , 5/8" x req'd length [ i
ek [Locknuts as req'd.
¢ Bolt, machine, 5/8"x req'd. length i !
fn Bracket, extension, cloverieaf I _]

Bracket, single standoff

L

12.57 7.2 KV

MISCELLANEOUS ASSEMBLIES

REVISED

MARCH 1993

é\@ MS-24 to M5-29

GRAND VALLEY POWER

M5-24 , M5-25 , M5-26 , M5-27 , M5-28 , M5-28 , M5-29


mwilliams
Text Box
M5-24 , M5-25 , M5-26 , M5-27 , M5-28 , M5-28 , M5-29


MATERIALS MATERIALS

Insulator, pin type, 7200 volt

Washer, 2 1/4” square

Bolt, machine, 5/8" x required length

Bracket, standoff

Locknuts

SINGLE PHASE STANDOFF BRACKET

GRAND VALLEY POWER




20” 20» 20»

8’ CROSSARM
10’ CROSSARM

713

¥
-\l 9- - ____

+
b=

r
|

-
.'_
-

s

——————————
e
///

——— e e ey

—

_ -

i
/A R . __%L_

2

__é|

MATERIAL

Machine, 1/2” x 6”
fiberglass

Bolt

Bird Guard,

hole

Washer, round, 1 3/8” diameter, 9/16”

2

ITEM | NO.

RAPTOR PROTECTION ASSEMBLY

) 4

NA

GRAND VALLEY POWER

DWG. BY: DSG
Feb 2007




-

SINGLE SUPPORT

Line Protector - 3 Pieces

- —

DOUBLE SUPPORT

Line Protector - 3 Pieces

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"

MATERIAL ITEM | NO. MATERIAL

Line Protector - 3 piece

RAPTOR PROTECTION ASSEMBLY
LINE PROTECTOR

Revision Date

Jan 5, 2016 GRAND VALLEY POWER
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<A/

NOTE :

Damper to be installed approximately one hand width from point
of support or end of armor rod.

ITEM [ NO. MATERIT AL ITEM} NO. MATERITAL
] I Spiral Vibration Damper
125772 KV & 24.9/14.4 KV
CONSTRUCTION
SPIRAL VIBRATION DAMPER
— =73 DT M5-3|

M5-31
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Control Box

16'-0"
Minimum

LK

o

Non-load

Bail

SC

Note: When strength
of existing pole is
inadequate for the
regulator weight, use
two poles structure
as shown on drawing
VM7-1.

Control Box—/

with regulators

i
|
Do not construct |
|
i
100A or larger. |

|

RRRRLLLLLRRY

NN

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Cutout, Load Break, solid blades

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

Cutout, Non-load Break, solid blades

Washer, 3" square, curved

Clamp, hot line

Screw, lag, 1/2" x 4"

Jumpers, stranded, as required

Connectors as required

Locknuts

Connector, grounding

Regulator, step type

By-pass arrester

A1X

M5-29

Bail, hot line

12.5/7.2 KV

ONE 50 or 75 KVA VOLTAGE REGULATOR

POLE MOUNTED

Revision Date:

Jan. 20, 2023

N7

GRAND VALLEY POWER
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Non-load Break
Cutout with
Solid Blades

(Normally open)

o—l —e

Load Break Cutout ] N.O. ] Load Break Cutout

with Solid Blade with Solid Blade

50 or 75 KVA Regular

Surge Arrestor

12.5/7.2 KV

50 or 75 KVA VOLTAGE REGULATOR
WIRING DIAGRAM

Revision Date M M7-11

Jan. 20, 2023 GRAND VALLEY POWER Wire Diagram




f

Epp—— -

——— Control Cable

/— 3" U-Guard\

.'____.é\___

VOLTAGE VOLTAGE VOLTAGE
REGULATOR REGULATOR REGULATOR
CONTROL CONTROL CONTROL
BOX BOX BOX

Mount U-Guard flush
with the Control Box.
No control cable shall
be exposed less than
9 feet above the grade.

VOLTAGE REGULATOR CONTROL
GUIDE DRAWING

Control for:
M7-11 DATE

M7-13 JAN 2015 GRAND VALLEY POWER
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Control for:
M7-11
M7-13
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€L-ZIN

(|

P

o —— e e e
7 g Source
9 a s ———i
—_ -yl i A:'gl-
[ e iy gl il v i e
“ ce
- \:\
Neutral |
:w _uo M T
_I e
};______
3 c-d-ek
n
o4
3 J
- ek-c-d |: v.
2 el
- \
! !
)
I
|
. . I
E 1
=? j 3
| |
Source 5 _-‘
bl «— Regulator By- Pass Switch HIW
e <
E
Jel S h
S'A'\ © !E
i{.a
|
|
Neul_lj'_ulj ‘ \ q.)r.’T
WIRING DIAGRAM

k-g T
C&—— 16' Typical 4

Center to Center

_________

4"x 6.25 */ft, channel steel or
8" x 2.91 */t. channel aluminum
may be substituted for structural
timbers shown.

TE Mo MATERIAL

¢ & |Bolt, machine, %" x reg'd. length
c 4 |Bol,machine, ¥4 x req'd. length
¢ |20 [Washer, 2% x 2l x ¥, ¥ hale
g | 2 [Crossarm, 3% x 4% x 10'- 07
J Screw lag, % x 5, o5 reg'd.
] |8 |screw tag, %% x8&"
L3 & |[insulator, suspension
| € [Clemp, deadend
0 2 |Bolt, eye, 55 x req’d. length
p Connectors, as reguired
ge |3 |Surge arrester
oe |3 |By- poss orraster =
av Jumpers, stranded , ¢s required
br |3 [Ghain. link, 55 x 3k
bu | 3 |connector, solderless =
¢¢ | 2 |Deadend asseambly neutral
s¢ | 3 |Requlator, step iype
sk | 3 |Regulator by-pass switch
2 [structural timber, 4°x12"x10'- 0"

Plarks, 2" thick, length os reg’d.

ak Locknuts , ds required

Remate control kit with

mounting hardware x

¢ |12 |Bott, machine, 1/2"x _req'd. length

* Specify this item to be furnished by
the regulator manufacturer.

Note: All structural timber and planks
to be treated as per REA
Specification DT-5B.

See drawings M42-3, Ma2-il,
M42-13, M42-21 for item cc.

12.5/72 &V
THREE VOLTAGE REGULATORS
PLATFORM MOUNTED

Apr., (983

(GVP Modified 9/2015)

M7-13 |

(Verify Platform Length)
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3/4” EXTERIOR GRADE PLYWOOD
(painted or treated)

/— MAIN DISCONNECT

=—— (6) 6”x1/4” PLATED CARRIAGE BOLTS

200 AMP METER HOUSING RN

METER (BY GVP) —

4"x4"x8’, REDWOOD GROUND WIRE

NIPPLE

CROSS SUPPORT (for conduit)

Sch. 80 PVC Sch. 80 PVC
(Sized to Wire)

GRADE

CONCRETE —=——— GROUND ROD

below grade
( g

24” MIN. COVER |~=—

N
IN D = OUT

(BY CUSTOMER) (BY CUSTOMER)
To GVP Point of delivery

. Meter pedestal may also be constructed with pressure treated timbers; or may be
constructed totally from “unistrut” galvanized steel channel.

. Operable fault interruption disconnecting means mounted below meter socket; main circuit breaker,
or fused disconnecting switch is required.

. Grand Valley Power will furnish meter; customer is responsible for mounting meter socket, disconnecting
means, conduits, grounds, and all other materials, and for Mesa County Electrical Inspection.

. The center of the meter cover shall be 4’ 6” to 5’ 6” above the finished grade.
. Bury underground wire with a minimum cover of 24”.
. Mesa County Electrical Inspection sticker must be present before service can be energized.

. Grand Valley Power reserves the rights to request necessary modifications or reject the
installation as suitable for service as necessary.

CUSTOMER’S METER PEDESTAL
STANDARDS

é\//.é:ﬁ“i CONS-MP-1

DATE: 2/5/10 GRAND VALLEY POWER




TYPICAL WIRING DIAGRAM ENCLOSED PANELBOARD

—— mopeL no.  R281C1P6H
USE o
CU/AL

200 AMP 200 AMPS 120/240 VOLTS A-C
1 -7 MAIN BREAKER
WIRE ! SUITABLE ONLY FOR USE AS

==
/ TYPE 3R ENCLOSURE
) O SERVICE EQUIPMENT.
A A er .LOLD. H -LOlAD- USE ONLY 75 DEG.C (167 DEG.F) CONDUCTORS ON
TO EXCEED 150 AMPS. \‘ TTT

ALL FIELD INSTALLED LINE. LOAD A D NEUTRAL
Fol ‘ E TERMINATIONS, USE 60 DEG.C (140

DEG.
LESSDUC.TORS ON BRANCH CIRCUITS RATE 110A OR
R T T \_somosn

NELITRAL

@:EI © EQUIP. GRD. WHEN CABINET HAS PROVISIONS FOR A CONDUIT

B B c HUB. SELECT FROM THE CHART BELOW.

SPACE FOR (4) SINGLE POLE, (2) DOUBLE POLE, OR (1) CONDUIT [CLOSURE{ 5, 1 1 1 2 2
DOUBLE POLE AND (2) SINGLE POLE G.E. TYPE THHQL/THQL, SIZE Cap /4 | 1/2 /2
ITE/SIEMENS TYPE Q, SQUARE D HOMELINE, OR CUTLER HAMMER | Icar wo.| Bor | 807 | B10 | 812 | B1S | B20 | B2S
BRYANT/WESTINGHOUSE TYPE BR BREAKERS. TOTAL LOAD AMPS ’
NOT TO EXCEED 150 AMPS.
THE MAXIMUM SHORT CIRCUNT RATING OF THIS DEVICE IS 22,000 DA N G E R
RMS SYMMETRICAL AMPERES AT A MAYXGMUM OF 120/240 VAC.
THE MAXIMUM SHORT CIRCUIT RATING OF THIS DEVICE IS 10.000 HAZARD OF ELECTRICAL
/MS SYMMETRICAL AMPERES AT MAXIMUM OF 120/240 VAC WHEN SHOCK OR BURN. TURN OFF
UTILIZING ITE/SIEMENS TYPE Q. SQUARE D HOMELINE, OR CUTLER POWER BEFORE WORKING
HAMMER/BRYANT/WESTINGHOUSE TYPE BR BRANCH BREAKERS IN SERIES UIPMENT
WITH THE G.E. MAIN BREAKER., REPLACEMENT CIRCUIT BREAKERS INSIDE THIS EQ
SHALL BE OF THE SAME MANUFACTURER AND TYPE DESIGNATION AND
SHALL HAVE AN EQUAL OR GREATER SHORT CIRCUIT RATING

WATT-HOUR METER IS NOT INCLUDED IN SHORT CIRCULT RATING. LUG TIGHTENING TORQUE (LB-IN)

WARNING: TO AVOID ACCIDENTAL CONTACT WITH LIVE PARTS, CLOSE SCREW TYPE WIRE SIZE TORQUE
ALL OPENINGS WITH BREAKERS OR FILLER PLATES, CAT. NO. 14-10 32.35
255A5002P1 FOR ONE-POLE FILLER PLATE OR 265A5003P2 FOR 8 36-40
TWO-POLE FILLER PLATE. SLOTTED s 4145

OVER CURRENT PROTECTION 3-2/0 45-50

IF BREAKER TRIPS, HANDLE WILL BE IN INTERMEDIATE POSITION.

TO RESTORE SERVICE: INTERNAL 3/16 ACROSS FLATS 108-120
1. MOVE HANDLE TO "OFF" POSITION. - si'lfsfcﬁassss%?s ;ﬁgjg‘;
2. THEN TO "ON* POSITION.

ALUMINUM TERMINATIONS: TO HELP GUARD AGAINST OVERHEATING WHEN

CONNECTING ALUMINUM WIRE IN CU/AL LUG. REMOVE OXIDE FILM
FROM WIRE AND PROTECT IT WITH OXIDE INHIBITING COMPOUND

T MIDWEST ELECTRIC PRODUCTS, INC.
COPPER ALUMINUM P.O. BOX 910
CONNECTOR soup | sro | soup [ smo | MANKATO, MN. 56002-0910

LINE - (METER SOCKET) - 6-4/0 - 6-4/0
LOAD - (BASE LUGS) -- 1-4/0 - 1-4/0 P6 1 20 1
NEUTRAL "A" - 1-4/0 - 1-4/0

NEUTRAL / GROUND "B" -- 6-2/0 - 6-2/0 M N O
NEUTRAL / GROUND “C" 14-8 14-4 12-8 12-4

NOTE:

MAXIMUM WIRE SIZE, 200 AMP MAIN BREAKER,
4/0 COPPER OR ALUMINUM WIRE.
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WEATHER HEAD

\ 3" WIRE TAILS

200 AMP METER SOCKETS

-1

I4

B

|
|
4.
|
|

7 2’ min. cover
‘ BY CUSTOMER

Meters will not be installed on high—voltage (Primary Lines) transformer poles.
All permanent meter poles will be set, owned and operated by Grand Valley Power.
Grand Valley Power will furnish and install the meter. Customer is responsible for furnishing and
installing meter socket, disconnecting means, conduits, grounds, standoffs and all other materials.
The center of the meter cover shall be 4 6” to 5 6" above finished grade.
Operable fault interruption disconnecting means mounted below meter sockets; main circuit
breaker, or fused disconnecting switch is required.
The weather head should be within 1 foot of Grand Valley Power attachment at the top of the
meter pole.
Wire tails must extend out of the weather head 3 feet on the meter pole.
If secondary only is attached to pole, member may take his service from main switch back up
using a same set of standoff brackets.
Mesa County Electrical Inspection sticker, or approval of responsible agency, is required before the
meter can be set.

. Grand Valley Power reserves the rights to request necessary modification or reject the
installation as suitable for service as necessary.

© oN o OR G-

-
o

METER POLE STANDARDS
SINGLE METER AND RISER

DWG BY: TA

DATE: 7/21/08 GRAND VALLEY POWER
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WEATHER HEAD

\ 3" WIRE TAILS

200 AMP METER SOCKETS
All other (larger) by GVP

METER BY GVP

MAIN DISCONNECT

S~ scH. 80 PC————— |

GRADE GRADE

2" min. cover ’
| K BY CUSTOMER

Meters will not be installed on high—voltage (Primary Lines) transformer poles.

All permanent meter poles will be set, owned and operated by Grand Valley Power.

Grand Valley will furnish and install the meter. Customer is responsible for furnishing and
installing meter socket, disconnecting means, conduits, grounds, standoffs and all other materials.

Meter must be at 5 feet above grade.

5'—0" MAX.

(1 set of brackets for both conduits)
Operable fault interruption disconnecting means mounted below meter sockets; main circuit
breaker, or fused disconnecting switch is required.
The weather head should be within 1 foot of Grand Valley Power attachment at the top of the

meter pole.
Wire tails must extend out of the weather head 3 feet on the meter pole.
If secondary only is attached to pole, member may take his service from main switch back up

pole on same set of standoff brackets.

10. Mesa County Electrical Inspection sticker, or approval of responsible agency, is required before the

meter can be set.

11. Grand Valley Power reserves the rights to request necessary modification or reject the

installation as suitable for service as necessary.

METER POLE STANDARDS
DUAL METERS AND RISERS

DWG BY: DSG

DATE: 8/07/97 GRAND VALLEY POWER
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WEATHER HEAD

\ 3" WIRE TAILS

ALL CONNECTION IN
LOCKABLE WIRING GUTTER GUTTER MADE BY
CUSTOMER.

200 AMP METER SOCKEI'SﬂI ,
All other (larger) by GvP L

v

METER BY GVP

MAIN DISCONNECT /

S~ scH. 80 Pvc——— |

GRADE GRADE

2’ min. cover
| j k BY CUSTOMER

Meters will not be installed on high—voltage (Primary Lines) transformer poles.

All permanent meter poles will be set, owned and operated by Grand Valley Power.

Grand Valley will furnish and install the meter. Customer is responsible for furnishing and
installing meter socket, disconnecting means, conduits, grounds, standoffs and all other materials.
Meter must be at 5 feet above grade.

Min. Ht. 8'-0"

5'—0" MAX.

Operable fault interruption disconnecting means mounted below meter sockets; main circuit

breaker, or fused disconnecting switch is required.

The weather head should be within 1 foot of Grand Valley Power attachment at the top of the

meter pole.

Wire tails must extend out of the weather head 3 feet on the meter pole.

If secondary only is attached to pole, member may take his service from main switch back up

pole on same set of standoff brackets.

10. Mesa County Electrical Inspection sticker, or approval of responsible agency, is required before the
meter can be set.

11. Grand Valley Power reserves the rights to request necessary modification or reject the

installation as suitable for service as necessary.

WO N o O0OR W=

METER POLE STANDARDS
MULTIPLE METERS AND GUTTER

DWG BY: DSG

DATE: 8/07/97 GRAND VALLEY POWER
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WEATHERHEAD

CONDUIT SIZE

(4 Min.) AS PER N.E.C.

STAND—OFF BRACKETS

|
|
|
II
|
|

|

|
|

EMT OR GRC CONDUIT
|

GROUND WIRE
BONDED AT BASE
OF METAL CONDUIT

.
'.
1
|
|
|
|
|
|
|
|
|
|
|
|
II

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
'.
|
|
|
|
|

ACORN CLAMP

$

12" Min. ‘

|
|
|
|
|
|
|
|
|
|
|
|
II
|

|

|

|

|

| ™

|

}
|
|
|

GRADE

2’ min. cover j 7
‘ BY CUSTOMER f

~— 8 GROUND ROD

RADE

All permanent poles will be set, owned and operated by Grand Valley Power.
Grand Valley will furnish and install the pole. Customer is responsible for furnishing and
installing conduits, grounds, stand—offs and all other materials.

Stand—off brackets provide 6” space from conduit (riser) to pole. Grand Valley Power requires
four (4) stand—off brackets evenly spaced on the pole.

The weatherhead should be within 1 foot of Grand Valley Power attachment at the top of the
meter pole.

Wire tails must extend out of the weatherhead 3 feet on the meter pole.

Mesa County Electrical Inspection sticker, or approval of responsible agency, is required before the
meter can be set.

Grand Valley Power reserves the rights to request necessary modification or reject the
installation as suitable for service as necessary.

CONSUMER’S METAL RISER
ON SECONDARY POLE

DWG BY: DSG

DATE: 8/8/96 GRAND VALLEY POWER




WEATHERHEAD
OR MALE FITTING
& PLASTIC BUSHING

\ 3" WIRE TAILS

EE——

1
1

GVP ATTACHME

EVERY 5 & 3’ FROM
EACH END

SCH. 80 PVC CONDUIT
ELECTRICAL GRADE

\STAND—OFF BRACKETS

sl § RN

E—

———

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
II
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.'
|
|
|
|
|
|

I N

- ;

‘ BY CUSTOMER

All permanent poles will be set, owned and operated by Grand Valley Power.

Grand Valley will furnish and install the pole. Customer is responsible for furnishing and
installing conduits, grounds, stand—offs and all other materials.

Stand—off brackets provide 6” space from conduit (riser) to pole. Grand Valley Power requires
four (4) stand—off brackets evenly spaced on the pole.

The weatherhead should be within 1 foot of Grand Valley Power attachment at the top of the
meter pole.

Wire tails must extend out of the weatherhead 3 feet on the meter pole.

Mesa County Electrical Inspection sticker, or approval of responsible agency, is required before the
meter can be set.

Grand Valley Power reserves the rights to request necessary modification or reject the
installation as suitable for service as necessary.

CONSUMER’S PVC RISER
ON SECONDARY POLE

DWG BY: DSG

DATE: 8/8/96 GRAND VALLEY POWER




10' Crossarm
1.9

46"

| e

1'9"—]

S
S
2
™
|
|
|
|
L |
IS |
£ o
= e
= | gh
2 |
® gh |
|
|
|
: |
| |
| |
Grad | |
rade Note: All jumpers are 600A .,
N | A
ORI I Insulated Conductor. L
ITEM| NO. MATERIAL ITEM| NO. MATERIAL
c 5 Bolt, machine, 5/8" x required length af 3 Cutout, load break, solid blade
d 23 Washer, 2 1/4" square, 13/16" hole ek Locknuts, as required
d 2 Washer, 2 1/4" square, curved gh Meter box, meter and test block
g 3 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" sd 3 Transformer, current
j 1 Screw, lag, 1/2" x 4" se 3 Transformer, potential
k 6 Insulator, suspension, epoxy fl 1 Rack, primary metering
n 5 Bolt, double arming, 5/8" x required length
p Connectors, as required
aa 6 Nut, eye, 5/8"
ae 6 Lighting arrester

THREE PHASE METERING GUIDE
THREE PHASE 4-WIRE WYE

Revision Date

Jan. 23, 2023

ONAT

GRAND VALLEY POWER

M8-15A
VM8-15A




Non Metallic

MATERIAL

Liquid Tight Non-Metallic Conduit

Weather Head
Box, Junction with Fuse

Non Metallic Conduit
Fitting, Various
Bracket Fiberglass
Bolt, Machine 5/8"
Lag, Screw
AMI|I GATEWAY

Pole Ground
Antenna Kit

N7

GRAND VALLEY POWER

50'
2'
3

=
[J]
£
=
Re)
[2]
c
©
o
-

120V in

Non Metallic
Box with
10A Fuse

Metallic

Conduit
Revision Date
August 17, 2018

/ -

GATEWAY

To Antenna

Pole Ground
Coax in

e punols) anoqy ,Z|

Non Metallic




120V to
Transformer

MATERIAL

MATERIAL

Bolt, Machine 5/8"

Relay

lag, Screw

Cord Fitting

2 Conductor Cord

Bracket, Fiberglass

AMI RELAY

Revision Date

July 20, 2018

DNAT

GRAND VALLEY POWER




_ _NOTES:

l. Specify number ond kVAr
required.

2. Load Break cutouts for
instaliotions over 75 kVAr.

_J 3 Specily insulating caps for

primory terminal bushings.

&P

§TEM [NO. MATERIAL BTEM|NQ MATERIAL
¢ |1 |Bolt, mochine, 5/8" x req'd. length P | | {Connecior, compression type
d |2 |washer 2U8"x 214"x 36 137" hole P Connectors, os required
8 1 {crossom, 312"x 412" x 8'-0" ce |1 | Surge arrester
cy |2 |Broce, wood, 28" Jof ! {Cutout, fuse
i |2 |Bolt, corrioge, 38" x 4 /2" v Jumpers or Leods os required
] |1 |Screw, log, 1/2"x 4" dp |1 Clomp, ground wire
fc Copacitor, __ __ ___ KVA ecch fd | | |Copocitor Mongar, pole mounted
ek Locknuts
i 12.5/7.2 kv
SINGLE PHASE CAPACITOR ASSEMBLY
Apr, 1983 MO-i|

M9-11
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4 —] | 3.8 i o om 16| e 4"
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e iR l’ i‘xav | ! ea
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1
1 — l/ ‘\ il == 1S
/ IR \ \
V5 LA \ ! =
\ 3 1] \ Vs |
N cdek— [ | 1 ! :,
TN '
\ | { 417
I ” - —— :L — IF__i_II_:__H_| I
v odek N ) I o
N | | e —— 1 [
5 \s‘ | |/, l :I —b
M N e 7
| LIl [ bl !
Tl
[ ': : 2 Load Break cutouts for installations
” |_| |_| ” I k over 75 kvar / phase.
1
| | I: | 3 Specify insulating caps for primary
! :I | terminal bushings.
L fo f o
| : | :| | 4 Strip 4" of insulation off of Jumpers
: ': : ,: : below cutouts for grounding.
[f T
L I*‘ U
1 1
SUGGESTED FUSING TABLE
kvar Connected to each Cutout 100 Common Neutral
Fuse Size (Amp.) 15 SECTION X_Xu
Note : Care must be taken to coordinate fuse with sectionalizing plan.
ITEM | NO. MATERIAL ITEM | NO. MATERIAL
c 2 Bolt, machine, 5/8" x required length ax 3 Cutout / Arrestor Combination
d 2 Washer, 2 1/4" square, 3/16" hole dp Clamp, ground wire
d 2 Washer, 3" square, curved ea 1 Insulator, post type, with 7" stud
9 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0" fc Capacitor, kvar each
p 3 Connector, compression type fd 1 Hanger, cluster type
p Connector, as required ek Locknuts, as required
av Jumpers, stranded, as required

12.5/7.2 KV

THREE PHASE FIXED CAPACITOR ASSEMBLY

Revision Date:

Jan. 24, 2023

ONAT

GRAND VALLEY POWER

M9-13




SO€L-6N

40"

38" I o1 16"

F

/—Conduit

SUGGESTED FUSING TABLE

kvar Connected to each Cutout 100

Fuse Size (Amp.) 15

Note : Care must be taken to coordinate fuse with sectionalizing plan.

S——

NOTES:
1 Specify number and kvar
required

-

i — i G

2 Strip 4" of insulation off
Jumpers below cutouts for
grounding below cutouts for
grounding

4 Specify insulating caps for
primary terminal bushings.

-
b __

Common Neutral

SECTION X-X'

ITEM| NO. MATERIAL ITEM | NO. MATERIAL
c 1 Bolt, machine, 5/8" x required length ea 1 Insulator, post type, with 7" stud
d 4 Washer, 2 1/4" square, 3/16" hole fc Capacitor, kvar each
d 4 Washer,3' square, curved fd 1 Hanger, cluster type
g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0" ek Locknuts, as required
p 3 Connector, compression type
p Connector, as required 1 1 Line post current sensor
av Jumpers, stranded, as required 2 3 Oil switch
ax 3 Cutout / Arrestor Combination 3 1 Transformer
dp 2 Clamp, ground wire 4 1 Meter socket

1 Control

12.5/7.2KV and 14.4 / 24.9 KVV

THREE PHASE CAPACITOR ASSEMBLY

Revi

sion Date:

Jasn. 25, 2023

GRAND VALLEY POWER

M9-13CS
VM9-13CS
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S1EL-6N

38" I o1

40"

SUGGESTED FUSING TABLE
kvar Connected to each Cutout 100
Fuse Size (Amp.) 15

Note : Care must be taken to coordinate fuse with sectionalizing plan.

16"~ [~—4q~

~

N ——

NOTES:
1 Specify number and kvar
required

-

i — i G

2 Strip 4" of insulation off
Jumpers below cutouts for
grounding below cutouts for
grounding

4 Specify insulating caps for
primary terminal bushings.

-
b __

Common Neutral

SECTION X-X'

ITEM| NO. MATERIAL ITEM | NO. MATERIAL
c 1 Bolt, machine, 5/8" x required length ea 1 Insulator, post type, with 7" stud
d 4 Washer, 2 1/4" square, 3/16" hole fc Capacitor, kvar each
d 4 Washer,3' square, curved fd 1 Hanger, cluster type
g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0" ek Locknuts, as required
p 3 Connector, compression type
p Connector, as required
av Jumpers, stranded, as required 2 3 Oil switch
ax 3 Cutout / Arrestor Combination 1 Transformer
dp 2 Clamp, ground wire 1 Meter socket

1 Control

12.5/7.2KV and 14.4 / 24.9 KVV
THREE PHASE CAPACITOR ASSEMBLY

Revision Date:

Jan. 25, 2023

MO-13TS
VM9O-13TS

GRAND VALLEY POWER
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TOLERANCES

PR a g - SIZES .OF HOLES
%—’iﬁéi’ o3 d \ "'"""""'L“?"_}' Nominall Go | No Go
N R o B i e e it & INEZEES roll
e (d LML (a
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A 8 ve ’
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50 B + 3
P o I bode /L2t [T ] f &£ 4.
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' =74 'Type 02
A)@) 0 @ TYPICAL
i .Q, @ = __(?__ = @ @-2?= ENLARGED
%DL‘ R e = | . SECTION
A B L e e Rt St I A B A P
7 L— 257 /3 [ 215
,E + ”
™ ﬁ‘oy
' Type 03 fe-=t2"
gt/
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CROSSARM DRILLING GUIDE
M19 Apr.,1983 | MIS:
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it 4_"

9" 3
[] ’
=:
‘6“
i 1
6"

/’

xBottom of brand or center of metal disk shall be 10't {"
from pole butt; 14't 1" mark for poles 55' and longer.

Sse note *
_ﬂ (
U

If insured warranted pole, Brand “I1W"

_ | _ ” 72"
Through-boit holes must ba parallsi and in
the same plana.

HOLES: Drill 11/16" diamater.

GAINS: Gains are to bs flat with plane at
right angles to bolt hole.

Neutral bolt hole must bs at 90° angle

with through-bolt holes. \

All polas shorter than 50 feet must be bored,
roofed and gained before treatment, except
that Class 7 and smaller poles need not be
gained uniess requested by purchaser. Roofs
may be fiat or at o {5° angle at the producer’s
option.

. -< Manufacturer's Mark and Date of Treatment,
/ (Month and Year).

Brand with propsr iength and ciass.

obo kand with species, pressrvative code and retention.

Tolerance:

Holes

On the gaint 1/8" from the centerlines of the
holes.

On the side opposite the gain * 1/4” from the
centeriines of the holes.

Location - measured from root
Gain side *1/4"
Opposite side ¥ 1/2

Diameter * /16"
Gains out of parallet t (72"

)
{

%% Optional, anti-split bolt hole to be drilled only when so specified

Brand butt with proper
length aond class

M20

by the purchaser.

POLE FRAMING GUIDE

Apr.,i983

M20
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T

Through—bolt holes must be
parallel and in the same plane
(4 Required)

HOLES: Drill 11/16” diameter

GAINS: Gains are to be flat with
plane at right angles to
the bolt holes.

_n____ﬁi___n__

Neutral bolt holes must be at
90° angle with through-bolt
holes

|
-
|

7
|

%uppliers code of Trademark
Insured warranty of Quality Assurance Mark
Plant location, month and year of treatment

Species, preservation code and retention

\Size or designation

TOLERANCS

Holes:
On the gain: £1/8” from the centerlin
of the hole.

On the side opposite the gain: +1/4”
from the centerlines of the holes.

Location (measured from the roof):
Gain side *1/4”
Opposire side +1/2”

~— See Note 3 ———

Diameter: +1/16”

e

Gain: out of parallel £1/2”

Brand but with proper

NOTES: lenght and class

1 All poles must be bored, roofed
and gained before treatment.
Roofs are flat.

Anti—split bolt hole is to be drilled.

GRAND VALLEY POWER
Bottom of brand or center of metal POI—E FRAMlNG GUlDE
disk shall be 10’ £2” from the pole

butt for poles less the 55’ in length; DATE v
14> £2” for pole 55’ and longer. 4

Aug 2002 GRAND VALLEY POWER

FRAMING.DWG



Notes:
For angles in the opposite direc- r.,,c
tion interchange the position of con- T l
ductors 2 and 3 on the ongle pole.
If used for transposition odd. on
extension link to neutrel support to
locate the neutral ot the same dis-

tance from the pole os the phase
conductors.

For 60° to 90° ongles use similar con-

ductor arrangemement with pole top
ossembly unit C4-1 gt angle pole.

ANGLE CONSTRUCTION GUIDE
CROSSARM TO VERTICAL GONST.- 30° TO 60° ANGLE]

Apr., 1983 M 2|

M21
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Berore Trimming Fight Way Wrong Way

Note: ) . .
No parts of tree should be closer than 6'-0" from open wiring.

Trimming should leove tree with symmetrical oppearonce.
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Cut®

_cut 4

{Flush with trunk)

(Ut *3
(Flush with trunk)

Right Wey

/‘br.sma// branches
omit Cuts ¥ and *2

Bark will strip down
the frunk here

FEMOVAL OF HEAVY SIDE LIME

ut*2
(Slope for good arainage)

Bark will strip down
thefrunk here

PEMOVAL OF VERTICAL LIMB

NOTE: Coat final cut with tree pain.

Wrong Way

'MwwMW

TREE TRIMMING GUIDE

M22-2

M22-2

Apr.,1983
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oSS 7

Plastic wire
guard and ¢
tape or spacer

AN

50 Mox. span : I50' Max. span

Notes: TR
I Services as short as possible are preferred.
2. Refer to secondary and service assembiies for construction details.

3.Service connectors to be insulated compression type.

N 1] 1 . .
Clearance "A" minimum

To bottom of -drip loop I 10'

To service assembly and

service drop conductor_i .
span [12 CABLE SERVICE ASSEMBLY GUIDE

M24 Apr, 1983 M24
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T Neutral
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| okiag !l A5 KISC
*_J ;.J.-: Service Assembly ( KIO
J
| __P\ l

1

\
Spocmgl-safposs:b'[e ﬂ
J

N
i
I- [ s . ]
v minimum spacing 8
1 ‘
{
P 1; Connector =
]
b
| ;\Line Pole
: 1
i E
} :
C
N
] 1
]
B
| ]
I\J::j -L-.—/tA_...._.
EEE
. 150" Max. Span N
NOTES . _
Service connectors to be insulated insulatiorr on covered conductor that is
compression type. under strain should not be cut.

Clearance from final grode to bottom in brick orconcrete walls use 3/8"

of drip loop, to service assembly,and expgnsion bolts or shieldsin 9 holes ot least

to service drop conductor in span 2¥2 deep, or wedge expanded eyebolts.
shall be 12" minimum.

OPEN WIRE
SECONDARY OR SERVICE ASSEMBLY GUIDE

Apr.,1983 ! ‘ M24-|

M24-1
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Ground to Light Bracket

Duplex Cable

Neutral Conductor

TR //V//V7/;
IR
M NN

M26-100P

M26-50 LED YL

Note:

Light Bracket should be grounded by
connecting to the neutral or to the
ground wire if present.

Final Grade

-

YARD LIGHT STANDARD
50 LED - WOOD POLE

R:;:zo?jte M] M26-50 LED YL

GRAND VALLEY POWER Wood Pole
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\00’0?““ o

Ground to Light Bracket

TTTTTTT A

Duplex Cable

M26-100C OR M26-250C
100W OR 250W Cobra Light
Type Ill Flat Lens

Neutral Conductor

Note:

Light Bracket should be grounded by
connecting to the neutral or to the ground
wire if present.

Final Grade
/\/\/\/\ N

BN
LR
NG

:Z/}\//\\//\

ROADWAY LIGHT STANDARD
100 W & 250 W COBRA LIGHT
ON A WOOD POLE

N Revision Date é\/A] I\I\//||2266_-12%%%,

August 2017 GRAND VALLEY POWER

M26-100C.DWG FOR RETIREMENT ONLY
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M26-100C
100W HPS
Salem

/ Handhole

Final Grade

RERLRRLRRRYRY, R

R R

UKL NANNNNASD
//>\///\\///\\//>\///\\///\\///\<//\ NI
NNV IR L Cable Access

:
|

Depth —=

l——— 48

ROADWAY LIGHT STANDARD
100W HPS — SALEM

DWG BY: DSG M26—100S,
M26-100S é\/A] Fiberglass Pole

DATE: 1/31/2013 GRAND VALLEY POWER
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10'-0" M26-250C

30-S
Galvanized\

Steel Pole

250W HPS Cobra Light
Type lll Flat Lens

6"
" Diameter
6 T

S

o

L)\/I\%"x 10 UNC

Pole Plate Arm Plate

12" Bolt Circle

13" x 175" Slots

Pole Shaft
Dia. + 1/16"

Break Away Base
(Valmont #TB2-17) Pole Base
1" Diameter
Galvanized

Set Base Top 12" Bolt Circle

6" above Final Grade

2"

I

R -

ORI

o
©

2N ON
XS

K
\<//\

0

Final Grade

2" Electric Grade
~ PVC Conduit

i ?\Pre-cast Foundation

Foundation
Note: Fits 30'-0"

R
N
X

z

N
K
R

N\

Poles for M26-250c

%
&
&

7

P2

K

PA

Note:

Connect the Break Away
Base and the Steel Pole
to the Ground Rod and
System Neutral.

M26-250C , 30-S

and 250CL only.

ROADWAY LIGHT STANDARD
250W COBRA LIGHT

Revision Date

é\/‘y MZgngOC*,

Dec 9, 2016 GRAND VALLEY POWER

*For Retirement Only
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30-S
Galvanized\

Steel Pole

M26-50C LED
Cobra Light

&' Diameter

w%"x 10 UNC

Pole Plate

Arm Plate

12" Bolt Circle

13" x 17" Slots

Break Away Base
(Valmont #TB2-17)

Set Base Top
6" above Final Grade

4

T
AR R R R R
RETTRE].

o
©

Final Grade

o)
IETaoyS
NN /\ NN

ROX NN 4

NN

| ™>—2" Electric Grade

PVC Conduit

B '9\Pre-cast Foundation

Note:

Connect the Break Away
Base and the Steel Pole
to the Ground Rod and
System Neutral.

M26-50C_LED_STEEL.DWG

12" Bolt Circle

Pole Shaft
Dia. + 1/16"

Pole Base

1" Diameter
Galvanized

2ll

Foundation

Note: Fits 30'-0"
Poles for M26-250c
and 250CL only.

ROADWAY LIGHT STANDARD
M26-50C LED COBRA LIGHT

Revision Date

April 29, 2020

ONAT

GRAND VALLEY POWER

M26-50C LED
30-S




100" M26-115C LED
Cobra Light

6"
£" Diameter
6 T

S

o

LD\/I\%"X 10 UNC

Pole Plate Arm Plate
30-S
Galvanized\ 12" Bolt Circle

Steel Pole

13" x 175" Slots

Pole Shaft
Dia. + 1/16"

Break Away Base

(Valmont #TB2-17) Pole Base

1" Diameter
Galvanized

Set Base Top 12" Bolt Circle
6" above Final Grade
2"

-‘ . : Final Grade
N SIS s

IRRD

o S P
@© " . | ™>—2" Electric Grade
' ~ PVC Conduit

N Foundation
ar Pre-cast Foundation Note: Fits 30'-0"
Poles for M26-250c
and 250CL only.

L
N
R

N
&

R
N
2

<
XK

\’
N\

)

7

\/

PA

Note: ROADWAY LIGHT STANDARD
Connect Iha Braak Away M26-115C LED COBRA LIGHT

Base and the Steel Pole

to the Ground Rod and Revision Date Q\/Ay M26-115C LED
30-S

SyStem Neutral. April 18, 2018 GRAND VALLEY POWER




Ground to Light Bracket
M26-115C LED
COBRA LIGHT

Duplex Cable

Neutral Conductor

Note:
Light Bracket should be grounded by
connecting to the neutral or to the ground

wire if present.

Final Grade

QYN
RRRRARAR
RN

VNSNS

KRR

ROADWAY LIGHT STANDARD
115W LED COBRA LIGHT
ON A WOOD POLE

Revision Date é\/A] MZE-E1D1 5C

April 18.2018 GRAND VALLEY POWER




CONCRETE STREET LIGHT FOUNDATION, 24" DIAMETER x 60” HEIGHT
12” DIAMETER BOLT CIRCLE, (4) 1” x 36” ANCHOR BOLTS

(3) 2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS, 1850 LBS.

CONCRETE SPECIFICATION:

Type Il cement plus pozzolith; minimum 5 1/2

bags of cement per cubic yard; maximum of 6
gallons of potable water per 94 pound bag of cement;
1 1/2 inch maximum aggregate size; minimum
compressive strength shall be 4500 psi in 28 days

Anchor bolts and conduit to be supplied by
manufacturer,

:| REINFORCEMENT:

The foundation shall have six No. 4 vertical reinforcing
rods 52 inches long distributed equally on a 21 inch
diameter and secured by five No. 4 lateral reinforcing
rings with 12 inch overlap. The lateral reinforcement
shall have 12 inches vertical spacing beginning 6 inches
above bottom.

12” Bolt Circle

|

AN

\<;

ETINEEE P

=AF=hA====+d_ (3) 2” pvc sch. 40
Electric Grade Conduits,
Extend conduits 2” for
coupling with 2” space
between conduits.

I B I I e R I N I

::,'::,t:f&:

|
|

~— (4) 1” x 36"
Galvanized Anchor
Bolts with 3” bend.

(5) #3 Lateral
Reinforcing rings

\ (6) #4 Vertical

Reinforcing rods

FRONT VIEW SIDE VIEW

SHEET 1 OF 2
FOUNDATION FOR
30—-S STEEL POLE

DWG: DSG é\/AJ Zé 2 gg

DATE: 2/6/2012]  GRAND VALLEY POWER
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CONCRETE STREET LIGHT FOUNDATION, 24” DIAMETER x 60” HEIGHT
12” DIAMETER BOLT CIRCLE, (4) 1” x 36” GALVANIZED ANCHOR BOLTS,
(3) 2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS, 1850 LBS.

(3) 2” Electric Grade Conduits

(4) 17 x 36”
Galvanized
Anchor Bolts

[———— Exposed Lifting Re—bar
in two places

[T 2” PVC Sch. 40
Electric Grade Conduits,
Extend conduits 2” for
coupling with 2” space
between conduits.

USE: To mount street light standards for City and State thoroughfares.

DIMENSIONS: DIAMETER

HEIGHT

ANCHOR BOLTS
SIZE
BOLT CIRCLE

CABLE ENTRANCE
DIAMETER OF TUBE
DIAMETER OF HOLE

WEIGHT EACH, APPROX.

30-S Base

24 INCHES
60 INCHES

4
1 INCHES X 36 INCHES
12 INCH

3
2 INCHES
2 1/2 INCHES

1850 POUNDS

Foundation, street light, concrete, cylindrical,
24 inches diameter x 60 inches high, with

1 inch x 36 inch anchor bolts and three

2 inch diameter cable entrances; if conduit
is not used, the cable entrances shall be

2 1/2 inches.

NOTE:

If conduit is used, it shall extend from the
outside edge of the foundation a minimum

of 2 inches, with a 2” space between conduits.

SHEET 2 OF 2
FOUNDATION FOR
30—-S STEEL POLE

DWG: DSG

DATE: 2/6/2012

30-S
BASE

N7

GRAND VALLEY POWER
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CONCRETE STREET LIGHT FOUNDATION, 24” DIAMETER x 60” HEIGHT
12” DIAMETER BOLT CIRCLE, (4) 1” x 36” GALVANIZED ANCHOR BOLTS
(3) 2” DIAMETER SCH. 40 PVC ELECTRIC GRADE CONDUITS, 1850 LBS.

- 24” -

CONCRETE SPECIFICATION:

Type Il cement plus pozzolith; minimum 5 1/2

bags of cement per cubic yard; maximum of 6
gallons of potable water per 94 pound bag of cement;
1 1/2 inch maximum aggregate size; minimum
compressive strength shall be 4500 psi in 28 days

Anchor bolts and conduit to be supplied by
manufacturer,

:| REINFORCEMENT:

The foundation shall have six No. 4 vertical reinforcing
rods 52 inches long distributed equally on a 21 inch
diameter and secured by five No. 4 lateral reinforcing
rings with 12 inch overlap. The lateral reinforcement

shall have 12 inches vertical spacing beginning 6 inches
above bottom.

12” Bolt Circle

1
\<v

— (3) PVC Sch. 40
Electric Grade Conduits,
Extend conduits 2” for
coupling with 2” space
between conduits.

::,'::;t::[&:

|
|

¥(4) 1:: X 36”
Galvanized Anchor
Bolts, with 3” bend.

(5) #3 Lateral X .
KReinforcing rings (6) #4 Vertical

Reinforcing rods.

FRONT VIEW SIDE VIEW

SHEET 1 OF 2
FOUNDATION FOR

30-SCL STEEL POLE

DWG: DSG Q\/Ay
30-SCL Base

DATE: 2/6/2012 GRAND VALLEY POWER
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M26-115CB LED

See Manufacturer's Detail
for Mtg. to Pole

12" Bolt Circle

(4) 13 x 15" Slots

Pole Base

30-SCL
Black Steel
(4) 1" Diameter

Galvanized Bolts

12" Bolt Circle

(3) 2" Such. 40 Electric
Grade PVC Conduits

Hand Hole
\ Break Away Base
(Valmount #TB2-17)

Set Base top
6" above Final Grade

$

R R
IR
RN

+[™>—2"PVC Conduit

— '\Pre—cast Foundation

Ground

ggtr]er;ect the Break Away ORNAI\éENTAL STREET LI%HTING
TANDARD 115W P

Base and the Steel Pole

to the Ground Rod and Revision Date Q\/AJ M26-115CB
30-SCL

System Neutral. Sept 10,2019 GRAND VALLEY POWER

M26-115CB.DWG



M26-250CL
j‘;/ 250W HPS Type Il
Curvilinear

See Manufacturer's Detail
for Mtg. to Pole

12" Bolt Circle

(4) 13 x 15" Slots

Pole Base

30-SCL
Black Steel
(4) 1" Diameter

Galvanized Bolts

12" Bolt Circle

(3) 2" Such. 40 Electric
Grade PVC Conduits

Hand Hole
\ Break Away Base
(Valmount #TB2-17)

Set Base top
6" above Final Grade

$

R R
IR
RN

+[™>—2"PVC Conduit

— '\Pre—cast Foundation

Ground

ggtr]er;ect the Break Away ORNAI\éENTAL STREET LI%HTING
TANDARD 250W P

Base and the Steel Pole

to the Ground Rod and Revision Date Q\/AJ M26-250CL,
(For Retirement Only)

SystendNeuteal. Sept 10, 2019 GRAND VALLEY POWER

M26-250CL.DWG
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TPX OR QPX CABLE

e e e e ey

DRIP LOOP

CATV

* 20" TO GROUNDED LIGHT BRACKET
40" TO UNGROUNDED LIGHT BRACKET




CONCRETE STREET LIGHT FOUNDATION, 24” DIAMETER x 60” HEIGHT
12” DIAMETER BOLT CIRCLE, (4) 1” x 36” GALVANIZED ANCHOR BOLTS,
(3) 2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS, 1850 LBS.

(3) 2” Electric Grade Conduits N N
(4) 1” X 36
Anchor Bolts

[———— Exposed Lifting Re—bar
in two places.

~——— (3) 2” PVC Sch. 40
Electric Grade Conduits

Extend 2” for coupling, with
2” Space between conduits.

USE: To mount street light standards for City and State thoroughfares.

DIMENSIONS: DIAMETER 24 INCHES Foundation, street light, concrete, cylindrical,
HEIGHT 60 INCHES 24 inches diameter x 60 inches high, with
ANCHOR BOLTS 4 1 Ench X 36 inch anchor bolts an:l three .
2 inch diameter cable entrances; if conduit
SIZE 1 INCHES X 36 INCHES :
BOLT CIRCLE 12 INCH is not used, the cable entrances shall be

2 1/2 inches.
CABLE ENTRANCE 3
DIAMETER OF TUBE 2 INCHES NOTE:

DIAMETER OF HOLE 2 1/2 INCHES If conduit is used, it shall extend from the

WEIGHT EACH, APPROX. 1850 POUNDS outside edge of the foundation a minimum
of 2 inches, with a 2” space between conduits.

SHEET 2 OF 2

FOUNDATION FOR
30—-SCL STEEL POLE

DWG: DSG Q\/Ay
30-SCL Base

DATE: 2/6/2012|  GRAND VALLEY POWER
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. M26-400C
10'-0 400W HPS Cobra Light
Type Il Flat Lens

Pole Plate Arm Plate

15" Bolt Circle

T~ _ 11" x 13" Slots
40-S Galvanized

Steel Pole

Hand Hole Break Away Base
\ (Valmont #TB3-17)
Pole Base

Set Base Top
6" above final grade

Pole Shaft
Dia. + 1/16"

1" Dia.
17" Bolt Circle Galvanized
Bolts

A B R Final Grade

YRR RN etk i R

SRR L T
7/

///\

2!!

L
NN

N

40 Electric Foundation
Grade Conduit -

o

N
SN

QAL

Pre-cast Foundation

D
OANAN
///\\//\

\
X
X

S

\/

PA

Cormect the Break Away ROADWAY LIGHT STANDARD
400W COBRA LIGHT

Base and the Steel Pole

to the Ground Rod and Revision Date Q\/‘y M26-400C,
40-S

Systemdeutral. Dec 9, 2016 GRAND VALLEY POWER
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CONCRETE STREET LIGHT FOUNDATION, 24” DIAMETER x 60” HEIGHT
17” DIAMETER BOLT CIRCLE, (4) 1” x 36” ANCHOR BOLTS,
(3) 2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS, 1850 LBS.

CONCRETE SPECIFICATION:

Type Il cement plus pozzolith; minimum 5 1/2

bags of cement per cubic yard; maximum of 6
gallons of potable water per 94 pound bag of cement;
1 1/2 inch maximum aggregate size; minimum
compressive strength shall be 4500 psi in 28 days

Anchor bolts and conduit to be supplied by
manufacturer,

L _:| REINFORCEMENT:

_—I The foundation shall have six No. 4 vertical reinforcing
B rods 52 inches long distributed equally on a 21 inch
diameter and secured by five No. 4 lateral reinforcing
rings with 12 inch overlap. The lateral reinforcement
shall have 12 inches vertical spacing beginning 6 inches
above bottom.

17" Bolt Circle

TOP VIEW

X

SIOSICCCCICCCOoCCC

AN

_H__
N ——

\<;

— (3) 2" PVC Sch. 40
Electric Grade Conduits,
Extend conduits 2” for
coupling with 2” space
between conduits.

=
I
il
il
il
il
il
il
il
| =

N —

]

——— 24" MIN, ———

N

R ¥

~— (4) 1” x 36”
Galvanized Achor
Bolts with 3” bend.

(5) #3 Lateral
Reinforcing Rings

[~ (6) #4 Vertical

Reinforcing Rods.

FRONT VIEW SIDE VIEW

SHEET 1 OF 2
FOUNDATION FOR
40-S STEEL POLE

105 Base — > DAL7 | 40-s BAsE

DATE: 1/24/2013  GRAND VALLEY POWER
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CONCRETE STREET LIGHT FOUNDATION, 24” DIAMETER x 60” HEIGHT
17” DIAMETER BOLT CIRCLE, (4) 1” x 36” GALVANIZED ANCHOR BOLTS,
(3) 2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS, 1850 LBS.

(3) Electric Grade Conduits (4) 17 X 36”
Galvanized Anchor Bolts

[——— Exposed Lifting Re—bar
in two places

[™—— (3) 2” PVC Sch. 40
Electric Grade Conduits,
extend 2" for coupling with
2” space between conduits.

24” |

USE: To mount street light standards for City and State thoroughfares.

DIMENSIONS: DIAMETER 24 INCHES Foundation, street light, concrete, cylindrical,
HEIGHT 60 INCHES 24 inches diameter x 60 inches high, with
ANCHOR BOLTS 4 1 Ench X 36 inch anchor bolts an:l three .
2 inch diameter cable entrances; if conduit
SIZE 1 INCHES X 36 INCHES :
BOLT CIRCLE 17 INCH is not t:lsed, the cable entrances shall be
2 1/2 inches.
CABLE ENTRANCE 3
DIAMETER OF TUBE 2 INCHES

DIAMETER OF HOLE 2 1/2 INCHES NOTE:

If conduit is used, it shall extend from the
outside edge of the foundation a minimum
of 2 inches with a 2” space between conduits.

SHEET 2 OF 2
FOUNDATION FOR
40-S STEEL POLE

DWG: DSG é\/AJ 40—-S BASE

40-S Base .
DATE: 1/24/2013]  GRAND VALLEY POWER
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LED Street Light
CDOT SPEC

6“

" Diameter

T
@)

@)

3" x 10 UNCu

Pole Plate Arm Plate

\40-8 Galvanized

Steel Pole 15" Bolt Circle

Pole Shaft
Dia. + 35"

Break Away Base
(Valmont #TB3-17)

13" x 175" Slots Pole Base

Set Base Top 17" Bolt Circle 1" Dia.

4" above final grade Galvanized
2 Bolts

= Final Grade 2"

UL

K\//\,\//\./,\\\
1" Sch. 40 Electric

:\Grade Conduit Foundation
2" Sch. 40 Electric

W
X
&

NN
N
R

K

KK
R

R

CDOT Foundation has
Grade Conduit (2)2"and (1) 1/2"

Conduits, See Dwg.

40-S CDOT-1 Base

7

L
N
X
2N
K

7
R

CDOT SPEC

N
X

\/

PA

N ROADWAY LIGHT STANDARD
onnect the Break Away SINGLE LED COBRA LIGHT

Base and the Steel Pole

to the Ground Rod and Revision Date Q M26-CDOT
SystemoNeuts@boT-1 é\/] 40-S CDOT-1

Dec 9, 2016 GRAND VALLEY POWER
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LED Street Light
CDOT Spec

&' Diameter

Arm Plate

17" Bolt Circle 1" Dia.
Galvanized

Bolts

Pole Plate

T 40-S Galvanized

Steel Pole

Foundation Hand Hole

CDOT Foundation has

(2) 2"and (1) 1/2" Break Awav B
Conduits, See Dwg. ea ay base

40-S CDOT-2 Base (Valmont #TB3-17)

%" x1 %" Slots Set Base Top
4" above final grade

15" Bolt Circle Final Grade

KKK
S

X
‘\ "
—%52

/
NN
R

1" Sch. 40 Electric
Grade Conduit

KL
2

Pole Shaft
Dia. + 1/16"

Pole Base

N
N

2" Sch. 40 Electric
Grade Conduit

\CDOT SPEC

K

2

2
A

Q
%

X
X

Ground Rod

N

X

ot ROADWAY LIGHT STANDARD
onnect the Break Away DOUBLE LED COBRA LIGHT

Base and the Steel Pole
to the Ground Rod and Revision Date M26-CDOT,

SystepPNettrahoT-2 Dec 9, 2016 40-S CDOT-2

GRAND VALLEY POWER
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CONCRETE STREET LIGHT FOUNDATION, 24” DIAMETER x 84” HEIGHT
17” DIAMETER BOLT CIRCLE, (4) 1” x 36” ANCHOR BOLTS,
(2) 2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS
(1) 1/2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS

CONCRETE SPECIFICATION:

Type Il cement plus pozzolith; minimum 5 1/2

bags of cement per cubic yard; maximum of 6
gallons of potable water per 94 pound bag of cement;
1 1/2 inch maximum aggregate size; minimum
compressive strength shall be 4500 psi in 28 days

Anchor bolts and conduit to be supplied by
manufacturer,

REINFORCEMENT:

The foundation shall have (6) #8 vertical reinforcing

rods 72 inches long distributed equally on a 18 inch

diameter with a 6” spacing between top and bottom

" and secured by (6) #4 lateral reinforcing rings with
%" Chamfer 18 inch overlap. The lateral reinforcing rods shall

on all exposed " . have 12 inches vertical spacing.
edges 17" Bolt Circle

TOP VIEW

[T

GRADE
e

~— }” PVC Conduit

for grounding
conductor

|

F==1

:::}
|

zZ=

- (2) 2” PVC Sch 40
electric grade
conduits

e m e —————1

P
[/
ft=-=—==—=dk=—====4t

\— (4) 1”7 x 36"
Galvanized anchor
bolts with 4” bend

|~ (6) #8 Vertical

reinforcing rods

::__\::

C

\— (6) #4 Lateral
reinforcing rings
at 12” centers

? FRONT VIEW SIDE VIEW  cveriep 18

FOUNDATION FOR
40-S STEEL POLE - CDOT—-1 BASE

7 DWG: DSG 40-S
40-5 CDO DATE: 1/31/2013 GM% CDOT—1 BASE
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CONCRETE STREET LIGHT FOUNDATION, 24” DIAMETER x 84” HEIGHT
17” DIAMETER BOLT CIRCLE, (4) 1” x 36” ANCHOR BOLTS,
(2) 2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS
(1) 1/2” DIAMETER SCH. 40 ELECTRIC GRADE CONDUITS

CONCRETE SPECIFICATION:

Type Il cement plus pozzolith; minimum 5 1/2

bags of cement per cubic yard; maximum of 6
gallons of potable water per 94 pound bag of cement;
1 1/2 inch maximum aggregate size; minimum
compressive strength shall be 4500 psi in 28 days

Anchor bolts and conduit to be supplied by
manufacturer,

REINFORCEMENT:

The foundation shall have (6) #8 vertical reinforcing

rods 72 inches long distributed equally on a 18 inch

diameter with a 6” spacing between top and bottom

" and secured by (6) #4 lateral reinforcing rings with
%" Chamfer 18 inch overlap. The lateral reinforcing rods shall

on all exposed " . have 12 inches vertical spacing.
edges 17" Bolt Circle

TOP VIEW

[T

GRADE
e

~— }” PVC Conduit

for grounding
conductor

|

F==1

:::}
|

zZ=

- (2) 2” PVC Sch 40
electric grade
conduits

e m e —————1

P
[/
ft=-=—==—=dk=—====4t

\— (4) 1”7 x 36"
Galvanized anchor
bolts with 4” bend

|~ (6) #8 Vertical

reinforcing rods

::__\::

C

\— (6) #4 Lateral
reinforcing rings
at 12” centers

? FRONT VIEW SIDE VIEW  cveriep 18

FOUNDATION FOR
40-S STEEL POLE - CDOT-2 BASE

. ] DWG: DSG Q cy 40-S
40-S CDO
DATE: 1/31/2013 GRANM BOWER CDOT—2 BASE
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For mulliphass prim

in the revised lower posilion,change this dimension to [2 inches.

ary }ine construction with the crossorm

Service Neuira!

PRIMARY TANGENT
SERVICE TAKE-OFF AT
TRANSFORMER LEVEL

Nols:

services in directions not shown.

Transformers may be mounted in alternate positions 2
ond quadrants as praciical in order to facllitale

st

"
___o

N

PRIMARY TANGENT
SERVIGE TAKE-OFF BELOW

TRANSFORMER

] -
~ LD

PRIMARY DEADEND
SERVICE TAKE~-OFF AT

TRANSFORMER LEVEL

3!
PRIMARY DEADEND
SERVIGE TAKE-OFF BELOW TRANSFORMER

TRANSFORMER CONNECTION GUIDE
OPEN WIRE SERVICES

"Apc, 1983 .] Mb o7

LSN
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L-L2N

For multiphase primary line construction with the crossarm
in the revised lower position,increase this dimension lo 12

Neutral

m',(ﬂ

|

N .

PRIMARY DEADEND

oRIMARY TANGENT PRIMARY TANGENT PRIMARY DEADEND SERVICE TAKE—OFF BELOW
o TAKE OFF AT ! SERVICE. . TAKE—-OFF s}imgséoﬂrcgg-ow AT TRANSFORMER.
NOTES TRANSFORMER. . BELOW TRANSFORMER. : X
: | TRANSFORMER CONNECTION GUIDE

1. Secondary bushing not to be used for bi - matal connection. TRIPLEX CABLE SERVICES

2. Tronsformers may be mountad In alternative positions and gquodrants as practical in order {o facilitale

' z services in directions not shown,
N) 3.For more dtail see Guide Drawing M27-1A. Apr.,1983 M27-]
~

—

' 2
[
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.

Cover secondary terminals
with moisture seal or

dress conductor ends downward
to prevent entry of moisture.
Minimum bending radius is six times
the overall cabie diameter.

=

i

NOTES:

I Use compression type connectors.

2. Stranded aiuminum alloy or stranded
soft-drawn copper is recommended
for the grounding ioop conductor.

3. Secondary bushing not to be used
for bi-metal connection.

b
A TN o P

CONNECTION
TRANSFORMER)

DETAIL OF ALTERNATIVE TRANSFORMER

(PRIMARY TANGENT, SERVICE TAKE-OFF AT

Apr.,1983

M27 - 1A

M27-1A



mwilliams
Text Box
M27-1A


¢-L3W

caeltudy

30iN9 NOILJINNOO HIWHOASNVYYL

QHNBHAANN AYVANOO3S

AN30v3a AHVWNIYD

3av30 AYVANODAS

AN3QAV3a AYVYANOD3S
JINIONVL AYUVINIHC

v
1
>

w

LNIONVL AHVANOIIS
INIONVL AHVWIYd

*$3YDU| 2) O} UOISUDWIP S|y} 93D I0U] ‘Us{|js0d JaMmO]

OSSALD 94} Yi|m Uoj3nIjsu0d duj| Aiouyid esoydijnw JoJ

posjAQ) 3Y) Uy

NVd

M27-2

M27-2


mwilliams
Text Box
M27-2


NOTES: e

] PLAN

i: Use compression type
connectors.

2.Stranded aluminum Eﬂ:]]
~alloy or stranded soft-
drawn copper is
recommended for the

grounding foop ﬁ:[l

conductor.

3. Secondary bushing not

to be used for bi-metal
connection. Spades or
copper studs may be used.

7

=177 TRIPLEX CABLE

TRANSFORMER CONNECTION AND SERVICE
TAKE-OFF GUIDE FROM SECONDARY

Apr., 1983 M28
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AT SINGLE PHASE ANGLES
AND DEADENDS

AT THREE PHASE ANGLES

2
3
4.
AND DEADENDS
5.

M30-1

\ 4=
AT SINGLE
PHASE ANGLES

AT V-PHASE ANGLES
AND DEADENDS

_— AT V OR THREE PHASE
NOTES: TAP ASSEMBLY

A solid conductor should be used for the pole top
extension wire.

. The jumper wire on system grounding assemblies

should be stranded.

. Position of stapie is important. Maintain 4" ‘min.

distance from staple or clip to log screw or eye bolt.
Maintain 2" min. spacing between ground wire
and hardware associated with energized conductors.
An M2-12,12A,I12A2 or M2-1l ground cssembly
may be added it desired.

12.5/7.2 kV

GFUIIDE FOR INSTALLATION OF GROUND WIRE
ABOVE NEUTRAL ON GUYED POLES

| Apr.,, 1983 ’ M30-|
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See noteé'
|
.
AT SINGLE ARM ASSEMBLIES WITH AT SINGLE ARM ASSEMBLIES WITH-
POLE TOP PIN - QUT POLE TOP PIN

NOTES:
{. A solid conductor should be used for the pole top
extension wire,

2. The jumper wire on system grounding assemblies should
be stranded.

3. Position of staple is important. Maintain 4" minimum
distance from staple or clip to lag screw or eye bolt.

i —tt !
) ; 3 4. Maintain 2"  minimum spacing between ground wire and
l -5 , hardware associated with energized conductors.
¢ =
~ Section X-X — AR
- -“,-c---——--—u~—-——o—-{-l
— By -
Tt B . See note 3"

A o l PS> ‘ |
xl \ .1x | . | ‘ -T_

AT DOUBLE ARM ASSEMBLIES
WITHOUT POLE TOP PINS

AT DOUBLE ARM ASSEMBLIES
WITH POLE TOP PINS

12.5/72 kV
GUIDE FOR INSTALLATION OF GROUND WIRE ABOVE

NEUTRAL ON POLES WITH BUTT WRAPPED OR
DRIVEN GROUNDS

M30-2 Apr., 1983 M30—-2
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—ﬁ
|
§
TEN_S!ON-———-—»
GROUND LEVEL : :
WISSYUS R TSNS /7 ) ///\\y/,cgy/q \ NN N
\C-d 1 3&:-::—:::::::' 7c-d
]
i
|
I
1 i
T T
TRorzzzPrm o= c-d
Ei>_c_d 4 i ____________ 4
A @ 3 A SERAE L R 0.
b 5~
6'-0" =
FRONT SIDE
g o 4
[ i ]
/ \ >
! ”
"
1
i
0
[ ! ]
=
A— A' _ _
ITEM| NO. MATERIAL ITEM| NO M/}TERIAL
2 | Pole Key, 6'x 12" x 3" v
¢ Machine Bolt, 5/8"x Req'd length
__d Square Washer 2 1/2"
POLE KEY ASSEMBLY
M32-2 Aug. 9,1993 GRANOMWER M32 2
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Notes:

l. Where these assemblies are re
be shortened, as at crossings.

2. Position of conductors on single phase and V phase
to be as directed.

quired, span sh_ol[

UNIT ASSEMBLY NUMBER OF EACH ITEM REQUIRED

DESCRIPTION ek a c d f g i j In ac |bb | ee
VM33-1|Single arm single phase 5 2 3 ) 2 2 2 { 0 | [ 2
VM33-2Double arm single phase 18 14 |2 (14 14 [4 {4 (2 1la}2 |2 |2
VM33-3|Single arm two phase 5 13 1|3 5 13 |2 2 ] 0 | i | 2
VM334|Double arm two phase i8] 6 2 (1416 4 4 |12 4 2 12 2
VM33-5|Single _arm three phase 5 |4 |3 1514 |2 2l 1ot | e
VM33-6{Double arm three phase i8 | 8 2 11418 (4 |4 2 4 12 212

PRIMARY

TWO SIDE ARMS{DOUBLE)FOR PRIMARY

Jan. | 1963

M33-1, M33-2 , M33-3 , M33-4 , M33-5 , M33-6

| M331TO M336
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Neutral

|
|
|
|
|
|
|
|
L/

(8' Crossarm)

ac\ °

Q
N S

\

———————————
\

\
\

MATERIAL

MATERIAL

Insulator, pin type

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

Pin, pole top, 20"

Screw, lag, 1/2" x 4"

Bolt, machine, 5/8" x required length

Crossarm brace, steel, 7' - 0"

Washer, square 2 1/4"

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

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

Lock nuts, as required

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

12.5/72. KV, 3-PHASE

SINGLE ARM FOR PRIMARY - (SHORT SPAN)

Revision Date

JAN 26, 2016

)
GRAND VALLEY POWER




SN T

~ wrenches so they open between the same two rods center on conductor

Attach clips and tighten before removing so end of rods will flare

SN ey

Note:
With tape still on one end of rods and other end threaded through

over point of support and close around conductor as shown obove.

Twist rods enough to give permonent set. Remove tape and slide wrenches
half way to ends and repeat. Move wrenches to end of rods and twist

ofter removal. Rods should bg twisted snugly with a smooth -lay

in some direction as loy of conductor. For further information and
method of installing rods on angle see maonufacturers instructions for
Constructio '

Conductor Support
Size Singleé | Double

" Twists
"4 ACSR(BAVISIB(TAI/SE) | 5-6 7-8
“FKC.S.R(SA/IStI&(7AI/ISY)] 6 -7 8-3
*170 A.C.S.R. (BAl/ISt.) 4 -5 6-7
*2/0 A.C.S.R. (BAI/ISt) 5-6 | 7-8
¥ 3/0 A.C.S.R. (6Al/ISt.) 5-6 | 7-8
* 4/0 A.C.S.R. (BAI/ISt.) 5-6 | 7-8

ARMOR RODS

A C.S5.R. CONDUCTOR

Apr. 1983 M40-11
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) \ FOR TELEPHONE CROSSING
P ANGLE ASSEMBLY “cd”
i ' with 2-bolt suspension clomp

Use suspension clamp item m
for conductors with armor rods
exceeding 3/4" overcll diameter.

7 PRIMARY
‘c-g-ek| ANGLE ASSEMBLY “cd” ! /ek
LL.og screws ’ Except ot telephone crossings
required only e ':E ‘\\ Re ;i"\\
_when  necessary "l""_,:'#._“}“ Lo
‘0 develop the i ¢

full strength of
the bracket,

NEUTRAL AND SECONDARY

ASSEMBLY ce
Except at crossings of railroad tracks

and limited access highways. ANGLE ASSEMBLY "ce"

Y%
N

Except at crossings of roiiroad tracks
and limited access highways.

[TEM [NO. MATERIAL KTEM-|NO. MATERIAL

< Bolt, machine. 5/8" x reqd. length bo Shackle. onchor :

m Clomp, suspension . da Bracket, insulated 3

ci Clevis, thimbie, side opening

S Clevis, secondary, swinging, insulated

ek Locknuts, as required

¢ | |Washer; square, 2 /4" |ANGLE ASSEMBLY GUIDE, VERTICAL GONSTRUCTION
i Screw, log, V2'x & - 130° 70 60°. ANGLE, COPPER TYPE CONDUCTORS
° Bolt, eye,5/8"x req'd. length WITH FORMED TYPE ARMOR RODS

Apr., 1983 : M4l-1

M41-1
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b \
[,_ni,-__f\ . s ?
g
. v‘ l’/". .‘\\ % N
o '\_‘1'__1_ FOR TELEPHONE CROSSING

¢l S ANGLE ASSEMBLY “cd”
v \/m ~u with 2- bolt suspension clamp
Armor rods ._° '
and clips T~ :
PRIMARY c-d- ek
ANGLE ASSEMBLY "cd" | /‘e
except at telephone crossings ,%
d-ek
i
7N
! It \
O
oo/ e
~ !l .7 o_d & . -
% v
5 N ASSEMBLY ‘“ce"

except at crossings of

° : yarailroad fracks and limited
: ﬁUTRAL AND SECONDARYNCGSS highways.
- .ANGLE ASSEMBLY '"ce"-

except at crossings of roilroad tracks
and limited access highways.

ITEM |NO - MATERIAL ITEM |NO. MATERIAL
c Bolt, machine, 5/8"x_req'd. length bo [Shackie, anchor _
m Clomp, suspension do Brackst, insulated
Clevis, secondary, swinging, insuloted 0 Bolf,-eye, 5/8" x required length
ek Locknuts, as required
c Washer, square, 2 W/ ANGLE ASSEMBLY GUIDE, VERTICAL CONSTRUGTION
j Screw, log, 1/2"x 4" |

30°TO60°ANGLE,ACSR CONDUCTORS WITH
STRAIGHT OR FORMED TYPE ARMOR RODS

Apr., 1983 M4&I-10

M41-10



mwilliams
Text Box
M41-10


~

!
2,
L

P TP - Z o I

&
-

=X

T
i
|
|
i
! %*-See Note 2
| £
'; Pigtail Down Pigtail Up
‘l PRIMARY
| DEADEND ASSEMBLY “ca”
} Note:
: For solid conductors
oy use third connector at'x"
} L Timin. 2" | A | in tieu of serving.
!
i
_{t

<

See Note 3

NEUTRAL & SECONDARY

1t

p————— e ———

DEADEND ASSEMBLY

cC
| SIZE OF CONDUCTOR A
hl R No. 8D Copperweld - Copper 20"
No. 8A Copperweld - Copper 18"
No. 6A Copperweld - Copper 20"
No. 4A Copperweld - Copper 22"
Notes: No.2 Copper, 3- Strand 22"

l.- For alternate method of deadending primary conductors, see
Drawing M 42-21. '

2.~ Bend pigtail away from line conductor to avoid chafing.

3- Wrap free end of conductor along line conductor using same loy. Extend
one strand of free end (for copperweld- copper this is the copperweld
strand} cgainst line conductor. Serve the other two strands six

turns each and cut them off. (Always serve copper strand (s) first.)
Bend extended strand away from line conductor and cut off.

ITEM | NO. MATERIAL ITEM| NO. MATERIAL
i Clamp, deadend [ Clevis, secondary, swinging, insul.
p Connectors, as req'd

DEADEND ASSEMBLY GUIDE - DEADEND CLAMP METH
COPPERWELD COPPER & COPPER CONDUCTORS

Apr., 1983

M42-3

M42-3
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PRIMARY
DEADEND ASSEMBLY

w "
ca

Notes:
1.= Armor tape wrapping to
of deadend clamp or spool insulator.
‘2. For 1/0 and*larger use spool of 3"min,
secondary deadends.

I ya “ ]
r_ﬂ i/;:)/("l l,—’l"-‘lj : /
—EEETESRETRITK 657
\J'\‘-.... - -
I 1 L\J J\\\.}
' |
R
| |
I i
| o
| |
l l n . 13
| l 7"min. | 6
s ! Armor Tape
‘J)t_ j‘ 'f'_"“\k 2 / ? ] e
- | | |
l | NEUTRAL
| ' DEADEND
P -

AND SECONDARY
ASSEMBLY “cc"

extend not more than two wraps beyond the mouth

groove diameter on neutral and

ITEM MATERIAL ~flrem MATERIAL
I Clomp, deadend
s Clevis, secondary, swinging, insulated
bn Clamp, loop decdend

DEADEND ASSEMBLY GUIDE

DEADEND CLAMP METHOD

A.C.S.R. CONDUCTORS

Apr, 1983

M42-| |

M42-11
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T L L W

T . L T T T T T T S T Ty T T

PRIMARY
Deadend Assembly "ca"

NEUTRAL

Deadend Assembly

e g i e e g g

e e T

¢b

) N eay e — T

—l— P e e » I

SECONDARY

Deadend Assembly“cc"

WO T

rem oo MATERIAL L ren bed MATERIAL
1 Clnmp, decdend
) DEADEND ASSEMBLY GUIDE
(LARGE CONDUCTORS)
M42-13 Apr.,1983 M42-13
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Note!

item "by" may be substituted
for item "cp' shown.

i

i

f

i

|

i

| PRIMARY
]1 CEADEND ASSEMBLY "ca"
z

|

|

i

1

NEUTRAL aNp SECONDARY
DEADEND ASSEMBLY “ec"

TEME0 MATERIAL | Iremidls MATERIAL
s Clevis; secondary. swinging, ’msu!atéid. lecq Sleeve, ‘offset, splicing
‘cp Sleeve,. deadend, compression

: |

SEADTND ASSEMBLY GUIDE-COMPRESSION METHOD |
" COPPER TYPE GONDUCTORS ' :

fpr, 1983 M42-21

M42-21
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x
e v oy Y g e

”
4
[

+

v e an om0 e iy

x5

s

-
oo i

L

e =pgpie

=1 1

ST T T

»
-~ - Qo LNyl WhV g A ‘L Tas
A I R LN AR 4

P AT
--l-\'.--'—‘--.ﬂ--‘d-q.&-‘;;;l o _‘:‘_‘\.."S»‘, ‘

'~

—

-

Formed type tap armor rod

TAP FROM PRIMARY LINE

Note: _
To be used on existing consiruction where
full length armor rods were not installed.

TAP FROM NEUTRAL OR SECONDARY LINE
WITH CONNECTOR

if preferred.

P .
P ; ; fi
! ! ‘vllﬂl _ 'l“’ 3 4 5 . / bV
R SR T -I_- | g
-._{_.,L]._-- RSO T @0 —T—kf\ - \;:-::'. fpufidephghghlirind
l R N e N\~
\ ~ :__)
i | 7 7 Formed
i type tap
| ’,\,_._J TAP FROM PRIMARY DEADEND armor rod
g WITH HOT LINE CLAMP
" Notes: f"]: | Add third connectors at "X" for solid
) | i copper conductors.
l. Arrangement | | e » >
shown on -t{ﬂ::::--'::“.,‘l‘"‘-;:\\\"..':‘,‘.‘:"::::‘lv: :::':":“:'z::'f .?—§:€s~\s:-:.-ss S SR RS B et
M42-l may Y [N Y
be used for : b ~—Tap "
neutral and  .._k7TJ TAP FROM NEUTRAL OR SECONDARY
secondary deadend DEADEND

2. When installing armor rods on existing lines, both conductor and armor rods should
be wire brushed o provide cleaon contact surfaces. A corrosion inhibitor should be
applied before or immediately after brushing.

3..Taps to be slack.

Size of solid conductor X
No. 6 Copper (8"
_ ‘No. 4 Copber 20"
* |veminol MATERIAL lirem |no. MATERIAL
P Connectors, os required bv Top_armor rods, bronze
fi Connactor, hot line, tap assembly

TAP ASSEMBLY GUIDE
COPPERWELD-COPPER AND COPPER CONDUCTORS

Apr., 1983

M43-4
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- —— — - —— ———

3 Use extra -length armor
: rods as specified for
double supports.
"F‘%‘T‘P" TAP FROM PRIMARY LINE
i | b WITH HOT LINE CLAMP
r"‘f.:.\
- R 7
R SN R RS RN RSS2 e s S I S e n e
%'{7)‘/"[
L\ i i Tap -l
- TAP FROM NEUTRAL OR SECONDARY LINE
FoeIy WITH CONNECTOR

)3"| 5" ‘ fi /bv

N TAP FROM PRIMARY DEADEND

="l WITH HOT LINE CLAMP
For tap without hot line clamp omit

I armor rods and extend pigtail.
-~ ”_\\-:‘-_‘... - oA
{ @:":'\‘. "‘ ‘:.-: 15’&.??5132}-::::—.2:::

~

ot “JAP FROM NEUTRAL OR SECONDARY DEADEND
oies: . .

l. On new construction, top may be made directly over armor rods provided conductor
is thoroughly cleaned and inhibitor used before instailing rods.

2. When installing armor rods on existing lines, conductor should be wire brushed
thoroughly and inhibitor used before installing rods.

ITEM| NO. MATERIAL ITEM | NO. MATERIAL
p Connector by Tap armor rods, formed type
fi Connector, hot line, tap .assembly
TAP ASSEMBLY GUIDE
A.C.S.R. CONDUCTORS
Apr., 1983 : M43-|0

M43-10
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|
|
o
o ;
S
|
|

)
i !
|

NOTES:

1. NUMBERS AND LETTERS SHALL :

a} BE REFLECTIVE LETTERS ON
ALUMINUM TAG, OPTIC YELLOW

3" HIGH

FOR MS52-3 AND M52-4.

b) BE 1" HIGH LETTERS ON
PLASTIC TAG FOR M52-5

2. POLE NUMBERS SHALL FACE
ROADS OR ACCESS.

3. ON POLES

SPACE DUE TO SPECIAL EQUIPMENT

HAVING LIMITED CLIMBING

H

POLE NUMBERS SHOULD BE SO
LOCATED AS TO LEAVE CLIMBING
SPACE QUADRANT UNOBSTRUCTED.

4. M52-3 TO BE INSTALLED ON ALL
POLES WITH SPECIAL EQUIPMENT,
TAPS , AND EVERY TENTH POLE
OF MAIN LINE OR TAP, M&2-5 TO

BE INSTALLED ON ALL POLES NOT

INCLUDED ABOVE.

5. M52-3 AND M52-5 SHALL BE_
CONNECTED TO POLE WITH 2
GALVANIZED NAILS.

g = +CN —<
Ty
| 5 | M52-4
Lo
4 -~
5t -7 )
b |
| JCIRCUIT : :
i} 1TALW | B |
| }—I_P—OLE ’ [ |
|g]poe
O | |
| . ‘ $ ,[DATE NAIL
! (@] su
I O I BRAND
l
l

| I |

MB52-3 mbs2-5
ITEM | NO.. MATERIAL ITEM|NO. MATERIAL
az Pole number ond letters as required Nails as required
ee Letters "CN"with 1" nails
NEUTRAL IDENTIFICATION

AND

POLE NUMBERING GUIDE

REVISED

"Jan,1993

DA

GRAND VALLEY POWER

M52-3,M52-4,M52-5

M52-3 , M52-4 , M52-5
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ELEVATION

] o~ ;
e e S
TEANY47
| [§ Underbrush I&'{f

o Ty WX

‘CLEARING RIGHT-OF-WAY GUIDE

Apr.,1983 i

Rl

R1
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969-d1

969-dl LIST OF MATERIALS
3 | meplaTY. DESCRIPTION ITEM| DET | CODE No.
i 1 . -
O : P:,,,jt_—e——- o | | 3 |Rod, Fiberglass, 3/4" x 1'-8"
A . ®\ _%@L 2 | 2 |Wireholder, w/#22 wood screw ar
e : (l’i . = — 71 =} 3 | 6 |3/4" Bolt, Machine, by req‘d length c
1 - [ s 4 | & |Washer, Curved. 4" sq.x 1/4% 13/16" hole| d
I H = ' YA } 5 | 3 |Washer, Soring, 13/16" hole aW
Iy ™ AR ) 6 | 6 |3/4" Locknut, MF Type ek
[ %l i ¥ ] o 7 3 | INSULATOR, HORIZONTAL POST, WITH. CLAMP|I - | TH-3 A
“ s 4 b = 8 | 1 |OHGW SUPPORT ASSEMBLY - | msB
*ﬂt' = '_-'-I' - 9 | 1 | OHGW ASSEMELY, TANGENT ~ Ty B
ki ® °© ot
11 : * " I t b !
A
I I
I I 1
51'21{[ » —-—1® ®
ﬁ’ 3 - — Pl — .
Lﬁ» P19l Hoes:
! I . o1 1. Metal shims should be used to adjust post Insulator when brackets are
11 | o I L located on uneven pole surfaces,
Iy * 1ot 2. Strensth limitations of horizontal post:
I o | . a. Maximum cantilever load 0 1bs.
i —+b b K3 ——— b. Maximum tensile and compression S 000 1bs.
‘ai’ i | I l (Loads a and b are simultaneous)
9 | #I . | 1 : 3. ggg %ﬁrgngth limitations of overhead ground wire support assembly,
r-3"| 34y \ - i
eeﬁ : ; l‘—" o k) \\ ; | TD-9E 4. Drawing TE-1 gives guidance to subassembly alternatives.
= 6" 46kv ¢
e - 5. The following materials are to be specified on the pl d f1l
A « N\ drawings and staking: sheeks: - POLE. FOLE GROINDING ASGEMBLY. AND ANy
I f 1 2'-0" _egkv b % | ADDITIONAL GROUNDING OR FOUNDATIGN UNITS.
| I | il 6.  Splice insulted wire to non-insulated wire at point at least 12 inches
} | : "I | . below where ground wire re-attaches to pole below bottom phase.
| I'l i } Also, strip insulation from wire at point where ground wire attaches to
i { | ; | pole at the static to the top of the ground wire.
1 ] . /
11 bt
1 i
1h i
g '
1 il
] 1 !
| L
£ =1
I | ! | .

TR I : i ST i Il 3 DIMENSIONS A, B, AND C GRAND VALLEY RURAL POWER LINES, INC.
: N\_ ! VOLTAGE| A B c TRANSMISSION LINE STRUCTURE:
;l)rjlr,_. Note 5 |L>| 345KV |5-0"]1 4-0"]5-5

= = 46 kv |5 -6"14'-6" 151 TANGENT HORIZONTAL LINE POST
@“ 1 69 kv [6'-0" 5-0" 6 -6" (69 kV MAXIMUM)
(Raptor friendly) : i
NG REVISION “oate | Aug.. 1986 TP-34G,46G,69G

969-d1L

TP-69G (Updated 1/2017)
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9969-dL ' 9991-dL ‘ g9ve-dl

A
U d gy

b e O v i O

t
ol

34

y

46 kv
69 kv

N
1
2

[ —— i s e e e e e s

| P,

"

T ies T OF MATERIALS
1P - 888 LIST O
g’éf_f‘ Bi]B2 DESCRIPTION ITEM| DET. | CODE No.
i 1| 1 | OHGW Support Assembly, double bolt - TM-6B
2 3 3 | Rod, Fiberglass, 3/4” x 1°-8" )
3 2 2 ]| Wireholder, w/#22 viood screw ar
4 6 6 | 374" Bolt, Machine, by reg’d length c
] S 6 6 | Washer. Curved, 4~ sq.x 1747 13/16” hole | d
3] [ 6 ) 374 Locknut, MF Type ek
= LI 7 1 2 | GUY ATTACHMENT, DUTY - 16- 25 C
. | 8 | 3 | 3 | INSULATOR, HORIZONTAL POST WITH CtAmp | - |TM-3A
= =3 : = 9 | 1| 1 |OHGW ASSEMBLY, TANGENT - _jma G
' // i | TD-9E
e A
L. I ]
¥ T o
Fogq! =
Lt ot ‘N —_——
] Lo NOTES:
o i ! | 1. Metal shims should be used to adjust post Insulator when brackets are
= P g located on uneven pole surfaces.
|| 'H | 2. This structure is to be used for-line angles up to 15 degrees.
] — — ] 3. Strength limitations of horizantal post:
| (el a. Maximum cantilever load 2.800 lbs.
i I b. Maximum tensile 5,000 lbs.
1 1 | (Loads a plus b are simultaneous)
= 4, Strength limitations of overhead ground wire support assembly, see TM-6B.
T3 b
= | 1, | 5. See drawing TE-1 for guidance to subassembly alternatives. .
bl II'I e - The following materials are to be specified on the Dlan and profile
| e/ drawings and staking sheets: POLE, POLE GROUNDING ASSEMBLY, GUYING
| ASSEMBLIES, ANCHORS, AND ANY ADDITIONAL GROUNDING OR FOUNDATION UNITS.
i ‘!\='_'_"|“ 7. Splice insulted wire to non-insulated wire at point at least 12 inches

below where ground wire re-attaches to pole below bottom phase.

Also, strip insulation from wire at point where ground wire attaches to
pole at the static to the top of the ground wire.

TYPE 8! TYPE_B2

DIMENSIONS A, B, € C

GRAND VALLEY RURAL POWER LINES, INC.

VOLTAGE| A B c TRANSMISSION LINE STRUCTURE
345kv |6'-0"]5'-0"]|6-5"
46 kv |6 -6"| 5'-6"{6"-11" SMALL ANGLE HORIZONTAL LINE POST
69 kv |7'-0"6-0"7-6" (69 KV MAXIMUM)
To. REVISION pare ] Aug.. 1986 (Reptor fendl) TP-346B,466GB,69GB

TP-34GB , TP-46GB , TP-69GB (Updated 1/2017)
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}ttm o
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PLAN_ VIEW

~.i> Note 4
==
ks
TS - 36
TS - 3GA

\ \
>§DEE> Oy—-—
/ /

PLAN VIEW

IS - 46
eissued 03/98

E2OWON

Maximum line angle for TS-46 is 50 degrees.
Drawing' TE-1 gives guidance to subassembly alternatives.

For guying arrangements and offset table, see drawing TMG-26.

The following materials are to be specified separately on the plan

and profile drawings and staking sheets: ES, NDING
ASSEMBLY, GUYING A SEMBLIES, ANCHORS. AND ANY ADDITIONAL GROUNDING

OR POLE FOUNDATION UNITS

TIs-36

TS - LIST OF MATERIALS
ggg‘ 3G |36A] 46 DESCRIPTION ITEM| DET CODE No.

I 1 1 1 1 OHGW Support Assembly, double bolt - |TM-6B

2 12 - ~ | BRACKET ASSEMBLY, DUTY - 116~

311 3 - | BRACKET & GUY ATTACH. DUTY - 16~

411 1 1 | GUY ATTACHMENT DUTY - |16-25¢C

5| - - 3 1 GUY ATTACHMENT DUTY - |16- 25E

613 3 3 | INSULATOR ASSEMBLY, ANGLE - im-_1¢C

711 1 1 | OHGW ASSEMBLY., ANGLE - -4 A

NOTES:

POLE GROUND

DIMENSIONS A,B, € C

VOLTAGE| A B C

TRANSMISSION LINE STRUCTURE

34kV, 46kV

6-0"|6'-0"{6'-0
6o kv |[7-0"|7'-0"|7'-0"

(69 kV_MAXIMUM)

MEDIUM AND LARGE VERTICAL ANGLES

No. REVISION " DATE

Aug.., 1986

TS-36G,3GA,4G

TS-4G
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T T TS-5 LIST OF MATERIALS
1
' L ';22' éal g DESCRIPTION ITEM| DET. | CODE No.
l | 6 - | 3/4" Bolt, Machine, by reg’d length c
Y » [ G S —
\ v I: D ‘: [:I: N 2 6 - | Masher, curved, 4” sa, x 1/4", 13/16" hole| d
AN AN 3 3 - | Washer, Spring, 13/16” hole aw
= N = 4 | 6 | - 13/4" Locknut, MF Type ek
PN PEN 5 | 8] 8 |GUY ATTACHMENT, DUTY - | T6-25E
ﬁ Lt 6 3 - | INSULATOR, HORIZONTAL POST, WITH CLAMP | - TM-3A
PLAN VIEW J PLAN VIEW Tl 7 6 6 | INSULATOR ASSEMBLY, DEADEND - TM-1E
8 2 2 ]| OHGW ASSEMBLY, DEADEND - | TM-4E
Cs)\ —%®
__I
%
ARE LT
Ay
\‘ ol NQTES:
- 1. Metal shims should be used to adjust post insulators when brackets
are located on uneven pole surfaces.
- 2. The minimum line angle for TS-5GA is 50 degrees. The maximum line
=o] ;‘ D angle for TS-56 is 30 degrees.
= 3. Drawing TE-1 gives guidance to subassembly alternatives.
‘\\\» = 4, For guying arrangements, see drawing TMG-2G.
<

The following materials are to be specified seDaratelﬁ on plan and
profile draw1n?s and staking sheets: POLES, POLE GROUNDING ASSEMBLY,
EgmﬁggT?SﬁEﬂﬁ%Tgs, ANCHORS, "AND ANY ADDITIONAL GROUNDING OR POLE

|
LS
3 Note 4 and 5
I
| DIMENSIONS A € B
h VOLTAGE A B TRANSMISSION LINE STRUCTURE
Note 5§ ! 34kv € 46kv | 6'-0"|6'-0"
| 69 kv 7'-0*|7'-0" VERTICAL DOUBLE DEAD END
. [‘j (69 KV MAXIMUM)
N TS - 56
—— Reissued 03/98 [ wo. REVISION Date | Aug.. 1986 TS-5G,5GA

TS-5G (Updated 1/2017)
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l-ZS1l

8¢

F - oII

2 . ]0"

31 - 5|x

3! - 7“

Approximate

dimensions

6 - 6I/2“

4 - 10"

Vo e it ] et e . —

e ——— e ——— —
o ——— e ————

%
VPR

L L

Note 3

nAY

I
¢
L

LIST OF MATERIALE

BRG.
REFE

QTY.

DESCRIPTION item| DET. | CODE Na.

X-Arm Assembly.3-5/8"x5-5/8" ,comlete |

[

with brace and attaching hardware,

fittings and bolts

374" Bolt, Machine. by req’d length

T/78 Polt, Machine, by req’d length [\4

5/8” Rolt. Shoulder Eye

P AV 1~ AV

172" Boit, Washer Head w/Washer Nut

y—

0

Washer, Flat 2-1/4"sq.x3/16", 13/16h

Washer. Saddle, 13/16” hole

3/4" Lacknut, MF Type

QO |00 (=N [ e | [ [N

E=3 [~ 13 %]

5/8" Locknut, MF Type

-

1/2° Locknut, MF Type

OHGW SUPPORT ASSEMBLY - ™-6__

THSULATOR ASSEMBLY, TANGENT -

Ll B2 End

OHGW ASSEMBLY. TANGENT - ™4

NOTES:

1. For other requirements, see REA specification T-5.

2. Drawing TE-1 gives guidance to subassembly alternatives.
3.

The foliowing materials are to be specified on the plan and

profile drawings and staking sheets: POLES. POLE GROUNDING
ASSEMBLY.

TRANSMISSION LINE STRUCTURE

TANGENT WISHBONE - SINGLE ARM
{69 kY MAKIMUM)

NO

REVISION

DATE

TSZ -1

Aug., 1986
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LIST OF MATERIALS

i| - o»

!

BRG.

l v

I C, DRG.1aTY. DESCRIPTION ITEM| DET | CODE No.

2' - 10"

Double X-Arm Asseinbly,3-5/87x5~5/8", |-

complete with brace and attaching

[

frardware, Fittings and bolts

Spacer Assembly TH-111

3/4" Bolt, Machiine, by req’d lenath

5/8" Bolt., Machine. by rea’d lenoth > 97

1/2* Bolt. Washer Head w/Washer Nut

62

2 3
3 3
4 7
5 2
o 6 12 fWasher. Flat, 2-1/4"s5q.x3/16%. 13/16“h
' 7 3 {3/4” Locknut, MF Type
™) 8 7 15/8” Locknul, MF Type
9 2 11/2" Locknut, MF Type J
10 1 JOHGW SUPPORT ASSEMBLY - -6 ..
il 3 ] INSULATOR ASSEMBLY. VANGENT - ™-_ A
12 ] 1 JOHGW ASSEMBLY, TANGENY - M-8
)
. NOTES:
£y For other requirements, see REA specification T-5.
Brawing TE-1 gives guidance to subassembly alternatives.
2N\ 3. The following matertals are to be specified on plan and
N T profile drawings and staking sheets: POLES, POLE GROUNDING
N w] i ASSEMBLY.
. P i
5|2 ; I
Ele M j i1
s|c F BR!
BIE [ 6 - 6ho" L1 4 - 10" '
<|o I 1 d
jal
[l
P
Lid
£27y
P ‘
TRSTST LR TRSTSV
[ .
!
1y
i

TRANSMISSION LINE STRUCTURE

TANGENT WISHBONE - DOUBLE ARMS

{69 kV MAXIMUM)

NO.

REVISION

DATE

Aug., 1986

TSZ-2
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I gg‘g AlD DESCRIPTION iITEM| DET Jl
i {1 |2 |6Guy Link Type | du |TG-92 |
212 |2 [Guy Grip Preformed u l
3 [fr.]| ft |Guy Wire y |

! PLAN VIEW I
/}"—)
RIS 77 “TIRSTRS
TG~-24A
SINGLE GUY TO ONE ROD
€27y 5
too! @ i
i
T |
] } :
'I r , I
) ! | I
| : \ :
. TG-24D Lcd
OVERHEAD GUY |
GUYING ASSEMBLIES
(MEDIUM DUTY)
| ISV TG-24
L NOV 1993 GRAND VALLEY POWER I

TG-24
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TG - 24
(55,u80 12 max ) LIST OF MATERIALS
ggg- AlB|c|Dl|E DESCRIPTION ITEM| DET CODE No.

| L] 5 5 4 2 Connector,3 Bolt Guy Clamp,w5/8” bolt u

2 |2 2 2 2 2 Guy Clip dz

3|1 1 1 2 2 Guy Link, Type 1 76-92

4q |- -1 - | - 11 ! Anchor Shackle, 50,000 lbs. bo

5 | ft.| ft] ft.] ft.] ft.] GUY WIRE : y

6

TG-24A TG-248B

SINGLE GUY TO ONE ROD DOUBLE GUY TO ONE

(e

| |

b

! D) »— D — G —s

| | H
]

I ! ]
ey TG-24D e
OVERHEAD GUY

NOTES:

1. Guying assemblies are to be coordinated with the guy attach-
ments. For example, if medium duty guz attachments are
specified on the structure drawings, then medium duty guying
assemblies are to be used.

2. Anchor shackles may be required for orientating the gug
assembly to the guy attachments for Assembly “C” and “E”.

3. The maximum size guy strand to be used with these assemblies
is 7/16" E.H.S. galvanized steel or 20 M aluminum clad
steel strand, The three bolt guy clam is 6" long, hea

duty. and will accommodate a minimum size guy strand ofv¥/16".

4. The capacity of a guy assembly is limited by either the
strength of the guy strand or hardware. When aluminum clad
guy strand is used, the capacity of the gul.ass
should be limited to_80% of the rated breakin
of the Euy strand. The strength limitation o
T6-24D8E 1s 25,000 Ibs.

y
strength
the

76-24C
ROD DOUBLE GUY TO TWO RODS
I-0" 3 10" e
N T l l -

e EC o) == —sa )
N ! \__,/
] f:)’] f :)‘]
[ |
[ |
[ VoL 'I |
I ' {9\ :
L b
I -9 (4)Note 2 (G

TG-24E
OVERHEAD GUY

5. An anchor shackle may be required to attach the Link
Assembly to the Deadend and Guying Pole Eye Plate, TG-27E.

6  Assembly *C* is for normal guying. Do not use for

spread guying.

GUYING ASSEMBLIES

GUY LINK
(MEDIUM DUTY)

Reissued 03/98

TG-24

76 TG-24 (Updated 1/2017)
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25,000 Ib. “

LIST OF MATERIALS

TG - 25

PRGla |8 [c D |E DESCRIPTION ITEM| DET. | CODE No.
| 1 2 - | Tee, Deadend, medium duty fv

2 - - 2 | Tee, Deadend & Guying, medium duty fv

3 2 2 4 | 6rid 6ain, 4" x 4“, 15/16" hole bi

4 2 2 2 | 7/8" Bolt, Machine, by req’d length [

5 2 - - [ washer, Curved, 4” sa. x1/4", 15/16" hole| d

6 1 1 1 |7/8" Clamp, Groundwire + 1 nut dp

7 2 2 2 | 7/8" Locknut, MF Type ek

8 1 1 - | Connector, Compression 5]

16-25D

35,400 Ib,

slopes more than 1V to 1H the maximum vertical

The lover work points (@) are for locations where two

When there {s no pole groundwire or the groundwire 1S
stooc off from the pole, items 6 & 8 are not required.

NOTES:
1. The indicated loads are design maximum.
2. For gu¥

capacity should not exceed 25,000 lbs.
3.

guy attachments are required.
y,
S.

Dimensions of the guying attachments shall accommodate
medium duty guying assemblies.

Reissued 03/98

T6 -25C

[
25,000 Ib.

EN— ‘o
25,000 Ib.

TG - 25E

6. Item 8, compression connector, may not be necessary
depending on the location of the pole ground shown

on the structure drawings.

35,4001b.

GUY ATTACHMENTS

MEDIUM DUTY GUYING TEES

Aug.. 1986

NO.

REVISION

DATE

T6-25

17 TG-25 (Updated 1/2017)
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Ode-VL “ OdZ-VL ‘de-VLl ‘de-vl

LIST OF MATERIALS

REF.

DWG. oy DESCRIPTION

ITEM| DET. CODE No.

1 1 | Rod, Anchor, Twin eye + nut

X

2 1 | Anchor, Plote

Z

Note 1
| 2'-0" Min. l
NN TN YA X2,
)

NOTE 4

6'-0" Min

Note 3

TA—2P (OR) TA—3P

TA—2PC (OR) TA-3PC

NOTES:
*1. Moximum projection after loading is 8 inches. Projection LOG ANCHOR UNITS AND CAPACITIES
of anchor rods above earth may be increased to @ maximum
of 12 inches in cultivated fields or other locations where UNIT SOIC ULTIMATE ANCHOR ROD SIZE
necessary to prevent burying of the rod eye. CLASS CAPACITY
No. (MIN) (LB) (DRG. REF.I)
2. If soil closs at depth of anchor is worse than that shown, TA-2P,2PC 5 16,000 3/4" dia. x 8'-0" LONG
use another anchor type.
TA-3P,3PC 4° 24,000 1" dio. x 8'-0" LONG
3. For guy slope of 2H:3V, minimum depth shall be 7'-0".
4. TA-2P, 3P units shall have galvanized rods and nuts. TA-2PC,
3PC units shall have copperploted rods ond bronze nuts.
5. The anchor plates for the TA-2P,3P shall be galivanized or
completely coated with an asphaltum base coating. The anchor
plates for TA-2PC, 3PC shall be copperplated for protection ANCHORS
against corrosion. STEEL CROSS PLATE
6. For other requirements, refer to RUS Specification T-3.
1= SOIL_CIASS.NOTE 1103 /98
NO. REVISION DATE TA-2P,3P,2PC,3PC
64

(Updated 1/2017)
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IM—-1A

£l
oY —
&
TANGENT ASSEMBLY
TM-1A (OR) TM—1B
Notes:

ormor rods and/or liners), etc.

tronsmission lines.

insulators.

shown on the plan and profile:

LIST OF MATERIALS

pegelg DESCRIPTION ITem| DET. CODE No.
1 — | Insulator,Suspen’n,5-3/4x10-3/4 max. | k
2 | — | Hook, Ball 30,000 Ib. eh
3 | — | Anchor Shackle 30,000 Ib. BNC bo
4 = | Anchor Shackle 50,000 Ib. BNC bo
S | — | Oval Eye, Ball 30,000 Ib.
6 | — | Oval Eye, Ball 50,000 Ib.
7 = | Clamp,Suspension & Socket Eye;to 30°| el
8 = | Clamp,Suspension & Socket Eye;to 60° | el
9 — | Link, Extension, Oval Eye Ball,30k
10 | — |Link, Extension, Oval Eye Ball,50k
11 | - | Clomp, Bolted D.E. & Socket Eye ej
12 | — | Clamp Compression D.E. cp
13 | — | Jumper Connector, Compression p
14 | = | Jumper Terminal, Compression
15 | — | Socket Adapter (Socket Eye or Clevis) | fh
* 116 | - | 30k Boll Y—Clevis ft
17 -
Sl o
A s
32
&
= o
3 &
Design Length
See Table
5 3/4"

3. Corona—free suspension clamps shall be used for 230 kV

5. Appropriate clamps shall be installed for line ongles

1. The table at the right shall be completed for each project.

2. Suitable suspension clamps must be selected for the con-—
ductor being used. The following are to be considered:
type of conductor, diometer of conductor (considering

4. The copocity of the hardwore must be equal to or greater
than the M&E strength of the insulator units shown in the
table at the right. Use items 4, 6 or 10 for 36,000 Ib.

A. For angles from O degrees to 30 degrees use dwg. ref. 7.
B. For angles from 30 degrees to 60 degrees use dwg. ref. 8.

6. When specified by the engineer, the ball hook may be used for

ASSEMBLY

TANGENT

ANGLE

DEADEND

Quantity of Units

ANSI C29.2, Closs

M & E Strength (Ib.)

Assembly Weight (Ib.)

Design Length (in.)

Color of Units

INSULATOR ASSEMBLIES

INSULATOR STRING WITH SUSPENSION CLAMP

™-1C.

1,®

Add item 16,TM—-1B

D3/98

NO.

REVISION

DATE

™-1

45

TM-1 (Updated 1/2017)
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LIST OF MATERIALS

BRS. DE SCRIPTION ITEM| DET. CODE No.

Insulator, Horizontal Post, with base ea

Insulator, Vertical Post, w/mtg. hdwr.

Clamp, Cushioned Support

Clamp, Post Suspension (to 15°)

O | p (W —

Clamp, Angle

@ ®

(Select One)

HORIZONTAL POST INSULATOR

TM - 3A (DETAIL A)
TM - 3B (DETAIL B)
TM - 3C (DETAIL C)

CUSHIONED SUPPORT CLAMP POST CLAMP
DETAIL A DETAIL B

e

LEFT TURN RIGHT TURN
ANGLE CLAMP
DETAIL C
VERTICAL POST INSULATOR
TM - 3E(DETAIL A)
TM - 3F(DETAIL B)
NOTES:
1. The appropriate conductor clamp shall be used for the
line angles shown on the plan-profile drawings. For
line angles from: INSULATOR ASSEMBLIES
a. 8 gegrees Eo %g gegrees ....... PH'I—%S 3
. egrees to egrees . . . . . . . -3B, 3E.
C. 15 degrees to 30 degrees. . . . . . . TM-3C LINE POST
Reissued 03/98 [ No. REVISION DATE | AU9-~ 1986 TM-3

L7 TM-3 (Updated 1/2017)
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LIST OF MATERIALS

gz‘; DESCRIPTION ITEM| DET. CODE No.

| Clamp, Suspension (to 60°) m

2 | Clamp, Cushioned Suspension el

3 | Clamp, Cushioned Susp. & Clevis Eye ei

4 | Anchor Shackle, 30,000 lbs., BNC bo

S | Yolk Plate

6 | Clamp. Bolted Deadend 1

7 | Clamp, Compression Deadend 1

8 | Link, Extension, Clevis 6

9 | Jumper Connector, Compression P

10 | Jumper Terminal, Compression

11 3 Bolt Clamp, 6"

TANGENT € ANGLE CLAMP TANGENT ASSEMBLY
TM-4A T™M-48B

ANGLE ASSEMBLY
TM- 4C (Note )

DEADEND ASSEMBLY

Notes:

1. The appropriate cushioned suspension angle assembly shall

be installed for the line angles shown on the plan-profile

drawings: 0.H.GW. ASSEMBLIES

A. For angles from O degrees to 30 degrees, use type 1.

B. For angles from 30 degrees to 60 degrees, use type 2. CUSHIONED SUSPENSION AND SUSPENSION CL AMP

Reissued 03/98 [ wo. REVISION DATE T™M-4

48 TM-4 (Updated 1/2017)
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LIST OF MATERIALS

T™M-6
Dhe1a |8 DESCRIPTION ITEM| DET. | CODE No.
| - | Support, Single Bolt OHGW, 3/4” d. ed
2 - 1 | Support, Double Bolt OHGW, 5/8” d. ed
31 - 15/8" Bolt, Washer Head, w/Masher Nut C
4 |1 - IWasher, Curved,4”sq,x 1/4" 13/16" hole d
S 11 |- §3/4" Clamp, Groundwire + 1 nut dp
6 | - 1 |5/8" Clamp, Groundwire + 1 nut dp
711 - 13/4" Locknut, MF Type ek
8 2 §5/8" Locknut, MF Type ek
]
e}
L
+—
e—t-
B3 —T
. ' \\
taple Vv P
Downlead
Note |
SINGLE BOLT O.H.G.W. SUPPORT DOUBLE BOLT O.H.G.W. SUPORT
T™- 6A TM-€8
NOTES:
1. For placement of downlead and staples see respective
structure drawings and drawing TM-9.
2. TM-6B is to be used for all single pole angle structures
and H-frame structures.
3. Designated strength limitations of the overhead ground-
wire support assemblies are:
Allowable
vertical Load 0.H.G.W. SUPPORT ASSEMBLY
TM-6A 1,200 lbs.
TH-6B 1.600 Ibs. SINGLE AND DOUBLE BOLT
Reissued 03/98 NO. REVISION sare—] Aug.. 1986 TM-6

49 TM-6 (Updated 1/2017)
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T™-9 LIST OF MATERIALS
DRG] DES
REF| A | B c CRIPTION ITEM| DET. CODE No.
| | ft. | - |ft.]5/16” Wire, soft annealed iron cj
2 |1b. | - - | 2" x 1/2” Staples, galvanized steel al
3 - |ft. | - | #4 Wire AWG.copper or copperclad| cj
4 - |1b. | - J1-1/2" x 3/8” Staples, copperclad al
5 - - Clamp, U-Bolt u
=<|3 I Note 4 Note 4 l
y | A
- - s r -
- R S
e;,i],""' W AT — zl| y 1y D ! i Y
| -I . }»JVL------ Kl‘_-lh l ™ ¢ ! ' e -----{rg\i
I S ’ T™-9A } l : ‘ :
| . _ =
| -c."g I ®€® IL' S et'calﬁ I
(<= w2 'F::‘— Lilezd ymmetri <=3
= =
% | }w—ga OHGW IN DEAD END OrR OHGW IN SUSPENSION
: ] ®¢@ TM-9C
| 4
| |
Foh .
e
0 P
o [ NOTES:
g|©Q
w| o L_«—-‘Jﬂ—‘“ 1. Orientate the downlead as shown on the transmission line
ol= => 2 structure drawings. On structures with X-Arms, the downlead
5 Cl> | 2 shall be located and stapled so that it does not come in contact
Sl I with the X-Arm or the through bolts.
- | o 2, Staple the downlead to the pole leaving one foot of w
R proJectlng above the poles. Staples on the downlead shall be
| ] eet apart, except for a distance of 8 feet above the ground
| ggdrg feet from the top of the pole where they shall be & inches
| .
] 3. Carry the downlead under the bottom of the pole, and then wrap
. % the downlead four turns back up the pole. Staple the groundwire
s | o to the pole at each wire crossing and on the opposite Sides of
C <= he pole.
=(|J ‘3 F"" 4. Terminate the tie wire for TM-9C at the groundwire clamp.
2le |
[eo] §_ l
o
"
| ©
ST 1 7
|
! %
I w
|
|
|
C
. e Staple
©
@
O]
o
w
<
TM-9A GROUNDING ASSEMBLIES
TM-9B
POLE GROUND AND BUTT WRAP
| OF 2
Reissued 03/98 [ REVISION o] Aug.. 1986 TM-9
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T™-9 LIST OF MATERIALS
DRG| D, F, H,|E,G, |
rer| 2, KM, DESCRIPTION ITEM| DET CODE No.
1 | as req’'d - Pole Ground & Butt Wrap - TM-9A
2 ft. - 5/16" Wire, soft annealed iron cj
3 | as req’d - 2" x 1/2" Staples, galvanized steel al
4 |as req'd - Connector, compression, for item 2 p
5 | as req’d - Connector, galvanized steel
6 - as req’d| Pole Ground & Butt Wrap - TM-9B
7 - ft. #4 Wire AWG,copper or copperclad] ci
8 - as req’d] 1-1/2” x 3/8" Staples. copperclad al
T 9 - as req’d | Connector, compression, for item 7 p
. 10 - as req’d| Connector, copper (or) bronze
1-0Y
S\ : | f? W_? N
= [ I B (S A
] Anchors T N AN
—_To Pole To Other
I (@ or (9) Or Anchors %\/IA"C'WS
& 4\
| (2) or ©, i\
L= (1) or (6) or or \%7
= @ /
L=
L=
;m-gED( ) DETAIL A
T~—Note 4
~ b T~ T—-
g>- >~
[ r L
1 |
TRS7 77 Nz | 5 1 TS
I _ = ' To Anchors
I i Detail A
B B
[~
@ I
=1 O IESERC
| L=
) L
TM-9H( )
T™-SI( )
- -~ o ~ -
K £>7 £ £ B
R | ' |-*-9"—| : |
7% i = 1 TS &W—" [ o | 1 7
To Anchors ! = | To Anchors | = . [ To Anchors
Detall A I : Detail A | | : Detail A
(2) [ 2 [ (2) | D T
B 3) N (8 ~N_B) [BNRO, L
RS L= ¥t L= @) =10 L7
0 L=1E =10 L=1® L=
‘;J L= L L= =7
=l L= L= L= L=
TM-9J( % TM-SL( )
TM-SK( TM-9M( )
Notes:

1. For other installation details, refer to sheet 1 of 2, TM-9,
2. Grounding materials must be consistent with good corrosion

prevention practices. When galvanized hardware and 5/16
i 11 be galvanized steel.

When copper, copperclad or bronze hardware are used, anchor

iron wire are used, anchor rods sha
rods shall be copperclad.

3, Bid items on this drawing include material to top of pole in

accordance with sheet 1 of 2, TM-9.

* 4, () indicates number of anchors,

GROUNDING ASSEMBLIES

MULTIPLE POLE AND ANCHOR GROUNDING

Reissued 03/98 NO.

REVISION

DATE

Aug.. 1986

2 OF 2

T™M-9
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R IR ARG
NN \ \ \ SR
AR AR

QUANTITY

* DISTANCE FROM POLE AS
INDICATED ON STAKING SHEET

NDTE GROUND METER SOCKET
AND/0OR COMMUNICATION

UNIT AS REQUIRED-

ARG R
SRR

DESCRIPTION

69KV FAULT INDICATOR, A PHASE

69KV FAULT INDICATOR, B PHASE

69KV FAULT INDICATOR, C PHASE

1
1
1
1

METER SOCKET, RING TYPE

1

COMMUNICATION UNIT, 120V

AS REQUIRED

TM-10

CONDUIT, 1" PVC ELECTRICAL GRADE

69KV FAULT INDICATORS
W/COMMUNICATIONS

GRAND VALLEY POWER
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DETAIL A

2" gxtra heavy
pipe X 9'/2" long.

7
bLn
12 Gage X 2
Ground wire gexzp
steel reinforcing
band. Length
DETA“" B as required.
Y -
o
-3 l
LS
[ 1
L8
_',-_\4 Relocate existing —
3 ground wire to
* avoid contact with
pole bands. /
]
See Detalls AandB
=‘-D A ) -"01
—— ,L"“_' 7z N7
| s N\
o NOTES:
'5 I, Minimum setting depth of stub shall be setting of pole
P being stubbed.
_%_.. 2.Center bond shall be spaced svenly between top and bottom bonds.
3.After stub is in place remove 5' of existing pole above
(:J ground line.
'5 4.Position stub at side of pole at right angle to direction of line
_jL_J L ' - un.d .oufside of angle. . -
_ A |§u ) 5.Etiminate center band for distribution stub-and designate as
LY | an M-15.
in . .
> 6.Material listed for TM—IO.
7
SN %
\O Do Not Bank
ITEM] NO. MATERIAL ITEM | NO. MATERIAL
c 6 |Bolt,machine, 3" X required length di 6 Bund,reinforcing,lzso.xa’/z")(req'd length
j 12 |Screw,lag,’s' x4" dk 6 |Pipe spacer,2"extra hecvaQ!é" long
ek L.ocknut as required

STUB REINFORCING OF
TRANSMISSION & DISTRIBUTION POLES

TM-105

SCAL.E: NTS

Nov. 1989 TM-105 |
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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
P Ugk  below grade.

18'-0" MINIMUM

AN

RO 5 .
LEKLLLLLL Y ©

NZNZNZNZNIN N AN -

//\{{<\\{//\\//K\///\\//\//x i 15 U-Guard *

R

‘%/ Ventilator Fitting Ventilator Fitting
]
o Grade - g

X

K R / A
N U RISSOS A 3

/\\/// %

(

[%I Conduit System, optional
| | Poly or PVC, up to 4" conduit)

I
I

MATERIAL . MATERIAL

U-Guard, PV-Mold, 3" Sch. 80

Screw, Lag 1/4" x 3" with washer

Ventilator Fitting 3" riser w/UM5/3.5UA

PV - MOLD
U-GUARD POLE RISER SYSTEM

Revision Date é\/A? UM5/3.5U,

July 20, 2016 GRAND VALLEY POWER UMS/3.5UA

UNDERGROUND/UM5_3-5.DWG



JUNCTION BOX INSTALLATION, FRONT LOT LINE DELIVERY

Consumer Owned Wire

POSITION NO.

L—Secondary

——Service Lateral
(by consumer)

END OF

[
GRADE =
R,

@ Middle Phase

@ Bottom Phase

T T T TN CcONDbuIT
|

MATERIAL

MATERIAL

Junction Box - UK6

Cable Marker Tag, consumer owned UG

Terminal Lug-select size UJ1-6/UJ1-6N

Service Wire and ID on Meter Socket

Cable / Conduit Marker UM6-12S

Flex Conduit UR5-3.0F

SECONDARY ASSEMBLY
UNDERGROUND CABLE

Revision Date

July 25, 2016

GRAND VALLEY POWER




Compact Area on
which J-Box is set

@ @@ @&

®

OPEN TRENCH
w / exposed wire

Yellow Conduit Marker

ELECTRIC
JUNCTION
BOX

OPEN TRENCH
w / exposed wire

9

Note:
Customer's/Builder's
. underground wire
&‘_,_‘T_‘__‘__ 3 to meter socket /
WZASAANA disconnect on house

3.0" Conduit System Optional,
Electrical Grade (Poly of PVC)

PROFILE

"Front lot line" delivery is the GVP subdivision / lot standard with the meter located
on the side / front of the house nearest to the junction box.

Service is provided at the front line by GVP to a grade level "Electrical Junction Box".
The Consumer / Builder wire shall be terminated by GVP inside the junction box.

Underground service wire to the house is furnished and installed by the customer /
builder from GVP Junction Box to the house.

Electric Junction Box is 17" x 30" x 17"D, furnished and installed by GVP.

Customer shall trench within 2'-0" to GVP electric junction box, which is marked by a

yellow conduit marker. (DO NOT REMOVE THE YELLOW MARKER AND LEAVE THE TRENCH OPEN
2 FEET FROM THE YELLOW MARKER) Leave an additional 8'-0" of wire past the junction

box , for GVP installation. (Same with temporary construction power setup).

Electric Junction Box shall not be installed until final grade is established.

Contractor / Developer conduit.

Mesa Count Electrical Inspection sticker, or approval of responsible agency, is required
before the meter can be set for permanent or temporary service.

GRAND VALLEY POWER RESERVES THE RIGHT TO REQUEST NECESSARY MODIFICATION OR REJECT
THE INSTALLATION AS SUITABLE FOR SERVICE AS NECESSARY.

JUNCTION BOX STANDARD
UNDERGROUND CONSTRUCTION

Revision Date

July 25, 2016 GRAND VALLEY POWER




10 1/2"

@3

T

15

—15 1/2"——~|

PEDESTAL COVER

|

GROUND LINE

ON TWO SIDES
SEE DETAIL A

13" @ WINDOW ™2
O,

91/2"

3l| X 3%" X%"
GATE

WING
NUT

DETAIL A

—t—]

PEDESTAL

OPTIONAL
CUT LINE

OPTIONAL
CUT LINE

[ |
‘——9 1/2"——‘
13 1/2"

SECONDARY ASSEMBLY
"ABOVE GRADE" JUNCTION BOX

Revision Date

July 25, 2016

y 4
GRAND VALLEY POWER

UK6-1AG
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N
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OPEN TRENCH
w/ exposed wire

N
\\/
R
/\\\///

K

N
/\\
N
(\ A

o

RN

N
N
\V
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S

AN

PAD—MOUNT
TRANSFORMER

\\ //
AN 7 7

AR 707
:\\b 6’/
I OPENING

\\
S
S

\
2
2

AN

7
NS
R

7/
\

\///\\
Y
R

TRANSFORMER
PAD

AN
K&K

N
s

7

N
NS
S

¢
///
A A A%
7 s\\

)
eaa R
PLAN

PAD—MOUNT
TRANSFORMER OPEN TRENCH

w/ exposed wire

N
)
S
R
S
K
N
S
K
N
D

>
X

&

N
N

X

[T

] /

11

I z}wr’s/builder’s
Il rground wire

|1 g

l

| meter socket /

K KKK
RN BRI
/y/<\>//\\<\ QKKK

3.0” Conduit System Optional,
Electrical Grade (Poly or PVC)

N
KA ’\/><§\7,\ ,\’Z\S’K\\T\\\,\\,\\&i,\\ R

PROFILE

Front lot line” delivery is the GVP subdivision / lot standard with the meter located on the
/ front of the house nearest to the Transformer.

@ Service is provided at the front lot line by GVP to a grade level "Pad—Mount Transformer”.

Underground service wire to the house is furnished and installed by the customer/builder
from GVP Transformer to the house.

@ The customer/builder wire shall be terminated by GVP inside the transformer. (Trans. 317”x35”x24”H)

@ Customer shall trench to the GVP yellow marker, (DO NOT REMOVE THE YELLOW MARKER. LEAVE
THE TRENCH OPEN 2 FEET FROM THE YELLOW MARKER), and leave an addition 12°-0" of wire past
the transformer, for GVP installation. (Same with temporary construction power setup)

@ GVP shall not install Transformer until final grade is established. (Trans Pad 42”x42”)
@ GVP furnishes and installs necessary underground conduit from transformer to the yellow markers.

e Mesa County Electrical Inspection sticker, or approval of responsible agency, is required before
the meter can be set for permanent or temporary service.

Grand Valley Power reserves the right to request necessary modifications or reject
the installation as suitable for service as necessary.

TRANSFORMER SERVICE TERMINATION
1 POSITION, 2 POSITION

DWG. BY: DSG

DATE: 7/21/08

GRAND VALLEY POWER




STREET SIDE HOUSE SIDE

14' EASEMENT
|

NOTE:

" . GROUND LINE
4" of select back fill must be 7 /\////\/ NI
added to the trench as a pad NN \\/\\ PN
when rocky soil exists. X X
Over excavate to maintain
48" depth to electric primary.

WARNING N
TAPE (

36"
AS PER GAS CO.

Gas Pipe%—j
/

=

Selected Backfill

al |
=

Electric Primary Wire

11
LJ

Phone and Cable TV Electric Secondary Wire

PROPERTY LINE . .
(in flex conduit)

JOINT TRENCH
EASEMENT

- — - LR -

:

ELECTRIC
EQUIPMENT PROPERTY LINE

e s g e s

|

_ JOINT TRENCH

STREET R.O.W.

FIGURE 1
TRENCH SPECIFICATIONS / CONFIGURATION

Revision Date é\/A] TRENCH 1

March 28, 2019 GRAND VALLEY POWER




TRANSFORMER

BUILDING

Tl

10’

20

30’
3

WINDOW, DOOR OR
VENTILATING DUCT
SHALL BE FIREPROOF

r—|—F<H

IN TABLE
|

TR ANSEGRMER KVA

'BUILDING WALL & EAVES

334 AND LARGER

ABOVE

0-75 NOT FIRE RESISTANT
78—333 NOT FIRE RESISTANT
NOT FIRE RESISTANT

ALL SIZES FIRE RESISTANT(8" BRICK, ETC)

ELEVATION VIEW

WINDOW OR
VENTILATING DUCT
SHALL BE FIREPROOF

TRANSFORMER

2ND & 3RD FLOOR—

ELEVATION VIEW

PAD—MOUNT TRANSFORMER
CLEARANCE SPECIFICATIONS

Revision Date: v!y

04/18/19 GRAND VALLEY POWER




14' EASEMENT RIGHT-OF-WAY 14' EASEMENT

€ €
GvpP GVP
TRENCH TRENCH

¢
STREET

S

%
WA

RN
AN

\\
NN

L.

PRIMARY & SECONDARY POWER CONDUITS, 3" Sch. 40 Electrical Grade Conduit (48" DEEP FROM THE FINAL GRADE)

K

A\
LR

-

W

TR
2 TYPICAL STREET SECTION
(TYP) Final Grade at the Trench
It . \//\\/) '
t is the general practice of GVP to allow the developer to U GVP Trench
supply and install road crossings for electrical facilities WATER OR SEWER PIPE IS NOT y

provided the following GVP requirements are met: ACCEPTABLE - PLEASE CALL

A. 3" Schedule 40 Electrical Grade PVC conduit used, FOR INSPECTION OR QUESTIONS:

(Gray in Color) unless otherwise specified by GVP. (970) 242-0040 -
B. Conduit buried at specified depth, (see sketch above). Primary Power Conduit
C. Both ends of conduit capped. Secondary Power Conduit
D. Conduit locations specified by GVP map. END VIEW OF CROSSING
E
F

7’/{ <//:\ & PHONE & TV CONDUITS, number and size as specified by eash company (48" DEEP FROM THE FINAL GRADE) ///\\/Z\g'ﬁ@{f{\:\,i/\

Phone and TV Conduits

. Number of conduits as specified by GVP map.
. Conduit ends stubed out 5 feet into easement on

both sides. - THIS DRAWING TO DEVELOPER WITH MAP
G. Conduit location marked with: OE CROSSING AT TIME OE CONTRACT.

1. Electronic marker, (tracer wire ) [Optional]

2. As-built of station location (2x4, Steel Post, etc..)

3. Some type of permanent marking system. [Optional] DATE /| [
(on curb concrete, etc.)

If roads are surfaced in development before conduits are
installed, open trenching or boring is required by the Developer. GRAND VALLEY POWER
ROAD CROSSING SPECIFICATIONS

DATE: 1/16/2014 \/Ay EXHIBIT "A"

DRAWN: D.S.G GRAND VALLEY POWER 1 OF 2

GVP reserves the right to inspect the location, size and
depth of crossing sleeves and reject the installation if
not per above specifications.

ROAD1-X.DWG (11x17)



~~——14' EASEMENT

&
GVP
TRENCH

¢
BORROW

RIGHT-OF-WAY

€
STREET

14' EASEMENT ——

¢
GVP
TRENCH

¢
BORROW

R AR
|

A
R

A

A

A
X
X

N

A
X
>

)
\¢

\\;
N\

N
XSS X NS //\

N\
IR IR

¢

>
X

N/
&
N
R
N

X

Y/
/\//
KN

S

NN
PN
S
N

2

S

A
%
AN
A

N
Q

<
R

NN
A
R

PRIMARY & SECONDARY POWER CONDUITS, 3" Sch. 40 Electrical Grade Conduit (48" DEEP FROM THE FINAL GRADE)

SRR
VR

PHONE & TV CONDUITS, number and size specified by|each company (24" DEEP FROM THE FINAL GRADE)

TYPICAL STREET SECTION

Final Grade at the Trench
KA
It is the general practice of GVP to allow the developer to VX2 GvP Trench R///\///\/
. : . g , AON
supply and install road crossings for electrical facilities WATER OR SEWER PIPE IS NOT R RRR
provided the following GVP requirements are met:

' YL
ACCEPTABLE - PLEASE CALL 12X 2 (Typ) %//\\/
FOR INSPECTION OR QUESTIONS:

(970) 242-0040

A. 3" Schedule 40 Electrical Grade PVC conduit used,
(Gray in Color) unless otherwise specified by GVP.
. Conduit buried at specified depth, (see sketch above).
. Both ends of conduit capped.
. Conduit locations specified by GVP map.
. Number of conduits as specified by GVP map.
. Conduit ends stubed out 5 feet into easement on
both sides.
G. Conduit location marked with:
1. Electronic marker, (tracer wire ) [Optional]
2. As-built of station location (2x4, Steel Post, etc..)
3. Some type of permanent marking system. [Optional]
(on curb concrete, etc.)
If roads are surfaced in development before conduits are
installed, open trenching or boring is required by the Developer.

Primary Power Conduit

Secondary Power Conduit Phone and TV Conduit

END VIEW OF CROSSING

THIS DRAWING TO DEVELOPER WITH MAP
OF CROSSING AT TIME OF CONTRACT.

DATE /| [

GRAND VALLEY POWER
_ _ _ _ ROAD CROSSING SPECIFICATIONS
GVP reserves the right to inspect the location, size and
depth of crossing sleeves and reject the installation if

e . Revision Date:
not per above specifications.

April 4, 2017

EXHIBIT "A"

GRAND VALLEY POWER 2 OF 2

ROAD2.V.DWG (11x17)



GRAND VALLEY POWER GUIDELINES FOR
CLEARANCES OF CABLE TV AND TELEPHONE CONDUCTORS
ABOVE GROUND, ROADWAYS, RAIL OR WATER SURFACES

Nature of surface underneath E Cable TV or Telephone
cable tv or telphone conductors . H conductors

Where cable tv or telephone conductors or cables cross over or overhang

1. Track rails of raitroads 23.5

2. Roads, streets and other areas subject to
truck traffic i5.5

2.2 Non-residential driveways, parking lots
and alleys 15.0

3. Residential driveways ' 15.0
Where height of attatchment wilf not E

allow 15.0 ft. clearance, may be reduced to; i 11.5
4.  Other land tranversed by vehicles,

such as cultivated, grazing, forest, |

orchard, etc. ; 15.5

5. Spages and ways subject to
pedestrians or restricted
traffic only 9.5

Where height of attatchment will not
allow these clearances:

Where cable tv or telephene conductors or cables run along and within the limits of highways

or other road rights-of-way but do not overhang the roadway

9. Roads, streets or alleys 18.5
Where this construction crosses over
or runs along atleys, driveways, or

parking lots, may be reduced to: , 15.0

10. Roads in rural districts where
it is unlikely that vehicles will be
crossing under the line 13.0

Where the line along a road is located
relative to fences, ditches, embankments,
etc., so that only pedestrian traffic

would be expected 9.5

All clearances are the minimum required at maximum sag per NESC
1897, Rule 232, Table 232-1

GRAND VALLEY POWER GUIDELINES FOR
CLEARANCES OF CABLE TV OR TELPHONE CONDUCTORS
TO POWER CONDUCTORS CARRIED ON THE SAME POLE

i Midspan | Clearance
clearance to at pole to
CATV or phone 1 CATV or phone

Power Conductor . {in) ; {in)
1. Tripiex and quadruplex cables 30 40
2. Grounded neutrals for 0-22 kv (L-N} circuits 30 40
3.  Conductors 0-8.7 kv (L-N} - GVP 12.47 kv 30 : 40
4. Conductors 14.4 kv (L-N} - GVP 24.9 kv 33° ' 43
5. Conductors 40 kv {L-N) - GVP 69 kv 40° 53

" Must be above line of sight

All clearances are the minimum required with the upper conductor at maximum sag anc

fower conductor at final sag, per NESC 1997, Rule 235, Table 235-5

ISSUED:

11/22/96



]

Neutral, TPX or QPX cable B
{may drop below A—A’)

4 140"
30ll

— - A

2 0L SR .

GROUNDED NEUT FOR CIRCUITS UP TO 22 KV (L—N)
TRIPLEX AND QUADRUPLEX CABLES

Open wire 0—750 v
(may drop below A—A)

40"

301!

- — — |A

R

OPEN WIRE CONDUGCTORS 0-750 VOLTS



751—8700V (L—N)
i & (must be above A-A")

3 a0
30"

: Al leae

14,400 V (L—N)
& (must be above A—-A’) .

33![




69 kv
] & (must be above A—A")

53"
40"

A —- A’

DR

CONDUCTORS 69,000 V (40,000 V L—N)




TPX OR QPX CABLE

—_—

DRIP LOOP

CATV




(T
I [
i |
[
[ I
l !
: i
| i
|
Ll
!1:
L]
L]
| s
: R
| e
@ ' | |le—"6VP RISER
|
|
|| {
]
CABLE'H/ATTACHMENTi [
. |
! !
o]
: |
i |
b
l i
| I
| Ll
R
| :
|
NN/ 4 { r'u VNNV SN
kT

CABLE TV TO GVP RISER
CLEARANCE
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"Bulletin 50-6 (D-806)
Attachment A

INDEX OF DRAWINGS

Primary Terminal Pole Assemblies:

UAL
va2
UA3
UBL
UB2
UB3
B4
uclL
‘ucz
uc3
Uch

Uucs

Transformer Assemblies:

UG6, UG6B,
UG6~1, UG6-13

UG7, UG7B

UGYA, UG9A-1
UG9A-2, UGSA-3

UGl7, UGL7B
UGl7-~-2, UGl7-2B

UG17-3, UG17-3B

UG23

Single Phase Cable Terminal Pole
Single Phase Cable Terminal Pole
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UNITED STATES DEPARTMENT OF AGRICULTURE
Rural Electrification Administration

Revision of Bulletin 50-6 (D-806)

Attached is revised REA Bulletin 50-6 (D-806), Specifications and Drawings for

Underground Electric Distribution. The major changes from the Jamuary 1975
edition of this bulletin are as follows:

1. Inclusion of standard drawings for the imstallation of jacketed cable;

2. Inclusion of several guide drawings which provide "helpful hints" to

accomplish various procedures;

3. Elimination of such obsolete items as submersible and direct-buried
transformers and sectionalizers; and

4. Several changes to conform to the latest edition of the National
Electrical Safety Code.

The changes are accomplished by adding several new construction drawings,
revising some drawings included in the 1975 edition ef the bulletin, and
deleting some 1975 drawings. The resulting bulletin is a complete

specification with which RFA electrie borrowers can construct their rural

underground electric distribution systems using state-of-the-art materials,
equipment, and construction methods.



UNITED STATES DEPARTMENT OF AGRICULTURE
Rural Electrification Administration

February 27, 1990
Supersedes January 1975

BULLETIN S50-6& (D-806)

SUBJECT: Specifications and Drawings for Underground Electric Distribution

1. General

These specifications provide for the construction of underground
distribution power facilities by the direct burial of cables, using
either plowing methods or trenching, as specified by the Owner.

All construction work shall be done in a thorough and workmanlike manner
in accordance with the staking sheets, plans and specifications, and the
censtruction drawings.

If construction work is performed by the Owner's force account crews
instead of a contractor, any reference to "Contractor' in the narrative

portions or drawings of this bulletin shall apply to the force account
cTews.

The edition of the National Electrical Safety Code (ANSI C2) which is in
effect in accordance with the "Effective Date" rule of ANSI C2 shall be
followed, except where local regulations or other REA regulations are
more stringent, in which case those regulations shall govern.

2, Storage of Material and Equipment

All material and equipment to be used in construction shall be stored so
as to be protected from deteriorating effects of the elements. - If
outdoor storage cannot be avoided, the material and equipmént shall he
stacked on supports well above the ground line and protected from the
elements as appropriate, and with due regard to public safety.

3. Handling of Cable

Cable shall be handled carefully at all times to avoid damage, and shall
not be dragged across the ground, fences or sharp projections. Care
shall be exercised to avoid excessive bending of the cable. The ends of
the cable shall be sealed at all times against moisture with suitable end
caps. Where it is necessary to cut the cable, the ends shall be
temminated or sealed immediately after the cutting operation.

4, Plowing

When cables are to be installed by plowing, the plowing equipment shall
be subject to the approval of the Owner and the public authorities having
jurisdiction over highway and road rights-of-way The plow must be
provided with a means to assure positive holddown of the plow blade to
provide proper depth at 2ll times,

The design of the plowshare shall be such that the cable passing through
the plow will not be bent in a radius less than 12 times the outside
diameter of the cable,
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The equipment shall be capable of extending the plow a2 minimum of

6 inches below the specified depth under all terrain conditions of plow
utilization.

The equipmeat and construction methods used during construction shall be
such as to cause minimum displacement of the soil. The slot made in the
soll by the cable plows shall be closed immediately by driving a vehicle
track or wheel over the slot or by other suitable means.

Starting and terminating points of the plowing operation shall be

excavated prior to cable installation to reduce possible cable damage and
to assure sufficient burial depth.

During the plowing operation, care is to be exercised to feed the cable
or wire into the ground through the plow loosely and at minimum tension.
Besides using proper equipment and construction methods, supervision
shall be furnished at all times at the site of plowing operations to
assure compliance with these specifications.

1f, during the plowing operation, the plow should strike a buried object
or rock that would stop the equipment and necessitate removal of the plow

"from the ground, the plow shall be removed from the ground carefully and,

if practical, without backing the plow. If it should be necessary to
back the plow to remove it from the ground, the cable shall be uncovered
a sufficient distance back for inspection by the Owner to determine
whether the cable or wire has been damaged.

The cable shall be inspected carefully as it is payed out from the reel
to be certain that it is free from visible defects. Every instance of
damaged cable observed at any time, whether prior to iamstallation, during
installation, or when discovered by test or observation subsequent to
installation in plant, shall be immediately called to the attention of
the Owner. Repair or correction of such damage shall be done promptly
and in accordance with the written imstruction of the Owner. The
location of any such repair shall be indicated on the staking sheet.

Special Requirements for Coordination between Owner and Contractor Where
Cable is to be Installed by Plowing

The staking sheets shall be reviewed jointly in the field by the
Contractor and the Owner prlor to the start of comstruction. At that
time, the Contractor shall propose any desirable changes or
clarifications. These changes, if approved by the Owner, will be made
and recorded on the,staking. sheets., No changes on the staking sheets
shall be made by the Contractor without the prilor wriltten approval of the
Owner. A representative of the Owner shall remain in the immediate
vicinity of the plowing operations at all times and will consider and
possibly approve any acceptable changes proposed by the Contractor. A
representative of the Owner will also inspect any damage to cable and
approve acceptable methods of repair or correction of such damage in
accordance with the provisions of these specifications.

('"' “
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In the event that rock is encountered during the plowing operatilon so
that the buried cable cannot be installed to the required minimum depthg
in soil, the Contractor shall determine for the Owner the nature and
extent of the rock encountered. Based on this information, the Owner
will determine whether the cable is to be rerouted, trenched inm rock or a
change made to aerial comstruction. This decision will be made promptly,
and appropriate changes in units will be made on the staking sheets.

Such changes shall be in writing, dated, and initialed by the Owner,

Due to the necessity of making on-the-spot corrections and changes on
staking sheets, it may not be possible for the Owner to issue revised
staking sheets to the Contractor in all cases. When changes are made,
dated, and initialed by the Owner on a set of the Contractor's staking
sheets, it shall be the Contractor's responsibility to transfer these

changes to all other sets of staking sheets being used by the Contractor
for comstruction purposes.

The Contractor shall provide a competent representative to work with the
Owner on the inventory and inspection of buried cable units. The
inventory of buried cable shall be made as soon after the plowing
operation as practical to avoid later disagreements on the quantity of
cable installed when changes are required in the project.

Trenching

All trenching depths specified are minimum as measured from the final
grade to the top surface of the cable. The routing shall be as shown on
the staking sheets and plans and specifications unless conditions
encountered are such that changes are necessary to accomplish the work.
In such event, the Owner shall be notified promptly. If rock or other
difficult digging is involved, the Contractor shall determine the nature
and extent of the difficulty, and the Owner will determire whether
rerouting, rock trenching, plowing or other changes are necessary. Loose
801l or crumbly rock will not be considered as “"difficult digging."” The
trench widths specified are minimum and should be increased as necessary
to obtain the required depths in loose soils.

Where trenches are intended for more than one cable, particular care must
be taken to provide for extra depth and width to allow for soil falling
into the trench during the laying of the first cables.

Care shall be exerclised to minimize the likelihood of waterflow since
this may cause trench damage and reduction in trench depth. If this

-—0ecurs,--the trench msst be—gleared to the.specified depth before

installing the cable.

All trenches shall follow straight lines between staked points to the
greatest extent possible. Secondary and service trenches ghall extend im
a straight line from takeoff points vherever possible. The trenches
shall be dug so that the bottom has a smooth grade. Large rocks, stones
and gravel in excess of 1 inch shall be removed from the bottom of the
trench, Where this cannot be done, a 2 inch bed of sand or clean soil
shall be placed in the bottom of the trench.
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Construction shall be arranged so that trenches will be left open for the
snortest practical time to avoid creating a hazard to the public and to
minimize the likelihood of collapse of the trench due to other

coustruction activity, rain, accumulation of water in the trench, ete.

Installing Cable in Trench

The cable shall be placed in the trench as soon after the trenching
operation as feasible. Wherever possible, cable shall be payed out from
the reel mounted on a moving vehicle or trailer. The reel shall be
supported so that it can turn easily without undue strain on the cable,
The cable shall be carefully placed in the trench by hand. All cable

placement shall be done under constant supervision to be certain that no
damage to the cable occurs.

The cable shall be inspected carefully as it is removed from the reel in
laying operations to be certain that it 1s free from visible defects.
The Owner shall decide upon corrective action when defects are discovered.

Where more than one cable is to be placed in a treanch, the spacings
required by the specifications shall be observed. Care must be taken
that any soil falling into the trench during the laying of the first
cable does not reduce the clearances of the last cable below that
specified. Should tkhis occur, the excess soll must be removed carefully
by hand or with equipment that will not damage the installed cables.

Sufficient slack, and in no case less than 24 inches, shall be left at
all risers, transformer pads, pedestals and terminal poiants so that
movements of catle after backfilling will not cause damaging strain on
the cable or terminals. The cable trench shall be mechanically compacted
3'-0" minimum from all riser poles, pads, pedestals and terminal points.

When a hole contains equipment with a metal tank, cable shall be dressed
carefully as shown in the drawings. It shall not be coiled at the bottom
of the hole., The coiling of a cable around a metal equipment tank
provides an undesirable electrical shield which prevents proper cathodic
protection of the tank. Further, the cable shall be so positiomed that
it neither lies on nor rubs against the equipment tank.

The ends of all secondary cable terminated below ground shall be long

enough to reach at least 12 inches above the top of the underground
enclosure.

Minimum Bending Radius of Cable

The minimum bending radius of primary cable is 12 times the overall
diameter of the cable. The minimum bending radius of secondary and
service cable is six times the overall diameter of the cable. In all
cases the minimum radius specified is measured to the surface of the
cable on the inside of the bend. No cable bends shall be made within
6 inches of a cable terminal base.
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Conduit

All exposed ends cf condult shall be plugged during construction to
prevent the entrance of foreign matter and moisture into the conduit,
Burrs or sharp projections which might injure the cable shall be
removed. Riser shield or conduit shall extend at least 18 inches below
grade at all riser poles. If full round conduit is used as a riser

shield, an end bell shall be installed on the lower end to prevent damage
to the cable.

Method of Calculating Minimum Conduit Size

Tables 1 through 4 list the minimum size of conduit necessary to
accommodate certain numbetrs and sizes of underground power and secondary
cables. The tables are based on the maximum fill requirements of the
National Electrical Code which are 53% maximum £ill for 1 cable in a
conduit,.31% maximum fill for 2 cables in a conduit, and 40% maximum fi11
for 3 or more cables in a conduit. The trade sizes, inside dlameters,
and maximum areas of fill for various sizes of conduit are as follows:

de Size Inside Dia. Area Area x 53% Area x 31% Area x 407

2

3

4

5

€

(Inches) (Square Inches)

2.067 3.36 1.78 1.04

}—=

.34
-1/2 2.4869 4.79 2.54 1.48 1.%2
3.068 7.39 3.92 2.29 2.96
~1/2 3.548 9.89 5.24 3.06 .3.95
4.026 12.73 6.75 3.95 5.09
5.047 20.01 10.60 6.20 8.00

6.065 28.89 15,31 8.96 0 11.56

The cables shown in Tables 1 through 4 all have ICEA Class B councentric
stranded conductors, unless an "S" indicating solid conductor appears beside

the ¢
condu
nunbe
Speci
if ot
area

onductor AWG size. The listed cables have standard thicknesses of

ctor shield, insulation, insulation shield, and jacket, and standard

rs and size of concentric neutral wires in accordance with ICEA and AEIC
fications. If other than standard specificatiouns are used for cable, or
her -than stranded or solid conductor is used, the overall cross-sectional
of the cable should be calculated as follows:

For .15 XV or 25 kV Power Cable:
Diameter = C + 2CS + A + 2I + 0.030 + 2IS 4 2N + 2J
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Where, C = Diameter of the conductor.

CS = Thickness of the conductor shield,

Conductor Size Conductor Shield
(AWG or MCM) (Inches)
#2 - #4/0 : 0.015
250 - 500 0.020
600 - 1000 0.025
A = Addition factor
0.010 inches for 25 kV cable with conductor larger than # 4/0
0 for all other cable constructions
I = Insulation wall thickness

IS = Insulation Shield Thickness

Diameter Qver Iasulation Shield

Insulation * (Inches)
0 ~-1.0 0.040

1.001 - 1.5 0.060

1.501 - 0.080

* Diameter Over Insulation = C + 2CS + A+ 2T

N = Diameter of Concentric Neutral Wires

Conductor {(AWG or MCM) Neutral Wire Size Diameter
Full Neutral 1/3 Neutral (AWG) (Inches)
Through #1/0  Through 350 #14 . 0.0641

#2/0, #3/0 500 #12 0.0808
#470, 250 750 #10 0.1019
350 1000 #9 0.1144

J = Thickness of Quter Jacket
0.080 inches for conductors through 350 MCM
0.110 inches for conductors larger than 350 MCM

For 600 Volt Secondary Cable:
Diameter = C + 21

Where, C = Diameter of the conductor.

I = Insulation wall thickness

Insulation Thickness

Conductor Size "= = (Inches)
(AWG or MCM) Regular Ruggedized
#6 =2 0.060 0.060
#1 - #4/0 0.080 0.080
225 ~ 500 0.095 0.080

Regular insulation consists of one layer of low density
polyethylene. Ruggedized design consists of two layers of equal
thickness bonded together, an inner layer of low density

polyethylene and an outer layer of high density polyethylene.
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Installation in Conduit or Duct

Where cable must be pulled through conduit or duct, the operation shall
be performed in such a way that the cable will not be damaged from strain
or dragging. The cable shall be lubricated with a suitable cable
lubricant prior to pulling into conduit or duct.

In placing primary cables, the stress applied while pulling into ducts or

during other pulling operations shall not exceed the least of the
following:

a. Where a pulling eye is attached to the conductor, the maximum pulling
strain in pounds shall not exceed .006 times the circular mil area
for aluminum or .008 times the circular mil area for copper.

b.. Where a basket grip is placed over the cable, the pulling strain
shall not exceed the lesser of (1) that calculated in a above or (2)
1000 pounds. The cable under the cable grip and 1 foot following it
shall be severed and discarded after the pulling operation.

c. In no case shall the maximum pulling tension exceed that recommended
by the specific cable manufacturer.

d. At bends, the maximum sidewall pressure recommended by the cable
nanufacturer shall not be exceeded.

Tagging of Cables at Termination Points

As the cables are laid, they shall be identified and tagged. The
identification shall be of a permanent type, such as that done om plastic
or corrosion resistant metal tags. The tag shall be securely attached to
the cable. Paper or cloth tags are not acceptable.

Splices

Cable splices shall be of the pre-molded rubber, heat-shrink, or
cold-shrink type, of the correct voltage rating and shall be installed in
accordance with the splice manufacturer's Instructions. Splices that
depend solely on tape for a molsture barrier shall not be used.

Not more than one splice shall be permitted for each 2000 feet of cable
installed unless authorized by the Owner. No bends shall be permitted
within 12 inches of the ends of a splice. The cable or circult numbers
and the exact location of all splices shall be noted on the staking
sheets (as built).
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Wi,
:

Primary Cable Termination and Stress Comes

refabricated stress cones or terrinations shall be installed in
accordance with the manufacturer's instructions at all primary cable
terminals. They shall be suitable for the size and type of cable that
they are used with and for the enviropment in which they will operate,.
Any indication of misfit, such as a loose or exceptionally tight fit,
shall be called to the Owner's attention. The outer conductive surface
of the termination shall be bonded to the system neutral. A heat-shrink
or cold-shrink sleeve shall be installed to seal between the body of the
termination and the cable jacket.

Special Precautions for Cable Splices and Terminations

A portable covering or shelter shall be available for use when splices or
terminations are being prepared and when prefabricated terminations are
being switched. The shelter shall be used as necessary to keep rain,
snow and windblown dust off the insulating surfaces of these devices.
Since cleanliness is essential in the preparation and installation of
primary cable fittings, care shall be exercised to prevent the transfer
of conducting particles from the hands to insulating surfaces. Mating

. surfaces shall be wiped with a solvent such as dematured alcohol to

remove any possible accumulation of dirt, moisture or other conducting
materials. A silicone grease or similar lubricant shall be applied B
afterwards in accordance with the manufacturer's recommendations. :
Whenever prefabricated cable devices are opened, the unenergized wating s

surfaces shall be lubricated with silicone grease before the fittings are
reconnected.

Secondary and Service Connections

A suitable inhibiting compound shall be used with all secondarf and
service connections.

All secondary cable conmnections located below grade or in secondary
pedestals shall be made with pre-insulated secondary connector blocks.
Diving bells with open terminals, insulating boots or moisture barriers
that depend solely on tape are mot acceptable.

All transformer secondary pbase terminal connections shall be completely
insulated. If the secondary phase terminals are threaded studs, the
connection shall be made with a pre-insulated secondary transformer
connection block., If the transformer secondary phase terminals ave
insulated cable leads, conmnmection shall be made with a pre-insulated

secondary connector block or with a secondary prefabricated splice when
the transformer leads continue directly to the service,

If a transformer is so large that it must have secondary spades, the
spades shall be taped or otherwise insulated. Boots used for insulation
shall be taped so that they cannot be readily slipped off.
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Secondary connectlons to terminals of pole-mounted transformers shall be
made so that moisture cannot get inside the cable insulation. This may
be accomplished by covering the terminals and bare conductor ends with an
appropriate moisture sealant (item es in REA Bulletin 43-5, List of
Materials Acceptable for Use.on Systems of RFA Electrification Borrowers).

The sacondary connections and insulation shall have accommodations for
all future and existing services as shown on the plans and specifications.

Pedestals

Where required, pedestal stakes shall be driven vertically into the
bottom of the trench before cables are placed, and shall be located as
shown on the staking sheets. Pedestal posts and supporting stakes shall
be in place before the cable is installed. All pedestals should be

" approximately at the same height above finished grade.

Inspection and Inventory of Buried Units

Before any backfilling operations are begun, the Contractor and Owner

"shall jointly inspect all trenches, cable placement, risers, pedestal

stakes, and other construction that will not be accessible after
backfilling, and an inventory of units shall be taken. If corrections

are required, a second inspection shall be made after completion of the
changes.

Backfilling

The first 6 inches of trench backfill shall be free from rock, gravel or
other material which might damage the cable jacket. In lieu of cleaning
the trench, the Contractor may, at the Contractor's option, place a 2
inch bed of clean sand or soil under the cable and 4 inches of clean soil
above the cable. Cleaned soil backfill when used shall contain no solid
material larger than 1 inch. This soil layer shall be carefully
compacted so that the cable will not be damaged.

Backfilling shall be completed in such a manner that voids will be
minimized. Excess soll shall be piled on top and shall be well tamped.
All rock and debris shall be removed from the site, and any damage to the
premises repaired immediately.

Pieces of scrap cable or other material remaining after installation
shall not be buried in the trench as a means of disposal.

Equipment Pads

The site for the pad shall be on undisturbed earth adjacent to but not
over the trench. The site shall be cleared of all debris and excavated
to the specified depth. Gravel or sand shall be added to the site and

thoroughly compacted. The pad shall be installed level at the specified
elevation.
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Transformers

Transformers shall be handled carefully to avoid damage to the finish and
shall be positioned in accordance with the staking sheets and the plans

and specifications. Only qualified and experienced personnel shall be
allowed to make connections and cable terminations.

Equipment Enclosures

Excavations for sleeve-type transformer pads and other below-grade
enclosures shall be made so as to disturb the surrounding earth as little
as practical. Enclosures shall be installed with side walls plumb. When
enclosures are of fiber, plastic, or other semiflexible material,
backfilling should be done with covers in place and with careful tamping
S0 as to avoid distortion of the enclosure. When installation is
complete, the cover of the enclosure shall not be lower than and not more
than 2 inches higher than the grade specified by the Owner. Soil in the
lmmediate vicinity shall be tamped and sloped away from the enclosure.

At the Owner's option, the excess soil shall be removed from the site or
spread evenly over the surface of the ground to the satisfaction of the

QOwner.

Warning Signs

Each equipment enclosure shall display a "Caution" sign placed so that it

is visible to anyone attempting entTy to the enclosure. Also, the
equipment inside the enclosure shall display a '"Danger’ sign so that it

is visible when the enclosure is open. (See Drawings UM12-1 and UM12-2.)

Sacrificial Anodes

Sacrificial anodes specified shall be installed with backfill package
intact and connecting leads positioned for proper connection after the
equipment is in place. Anodes shall neither be moved, positioned,
lifted, nor lowered into place by pulling on the connecting leads.

Further information on the selection and installation of sacrificial
anodes can be found in REA Bulletin 161-23, Underground Corrosion Control
in Rural Electric Systems.

Groundigg

All neutral conductors, ground electrodes, sacrificial anodes and
groundable parts of. equipment shall be interconnected. All
interconnections shall be made as shown on the construction drawings. A
copper-clad ground rod with minimum length of 8 feet shall be installed

at all equipment locations as shown in the construction drawings and at
all cable splices and taps.

All pad-mounted equipment enclosures, including transformers, shall be
grounded in such a manner that two separate connections exist between the
enclosure and the ground rod(s).
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Cable Location Markers

Location of permanent cable markers shall be as shown on the staking
sheets.

Cable Acceptance Tests

a.

Continuity: After installation of the cable and prior to the high
potential test specified below, the Contractor and the Owaner shall
jointly perform a simple continuity test on the system. This can

easily be accomplished by grounding the conductor at the source and

checking for continuity from the end of each tap with an ohmmeter or
with a battery and ammeter.

High Potential: After successful continuity tests, the Contractor
and the Owner jointly shall perform high potential tests on each

length of cable, with terminations in place but discomnected from the
system.

The installation shall withstand for a minimum of 15 minutes a de¢
test potential as follows:

Primary URD Cable
(XLP, XLP-TR, and EPR)

Insulation Field de
Thickness Acceptance
Rated Voltage Inches Test Voltage
15 kv .220 64.0 kV
25 kV .260 80.0 kV
25 kv .345 100.0 kv

The voltage may either be increased continuously or in steps to the
maximum test value,

(1) 1If increased continuously, the rate of increase of test voltage
should be approximately uniform and lncreasing to maximum
voltage in not less than 10 seconds and in not more than
approximately 60 seconds.

(2) If applied in steps, the rate of increase of test voltage from
one step to the next should be approximately uniform. The
duration at each step shall be long enough for the absorption
current to attain reasonable stabilization (1 minute minimum).
Current and voltage readings should be taken at the end of each
step duration. The number of steps should be from five to eight.
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Yarning:

A hazardous voltage may still exist on the cable after the above testing
has been completed. Therefore, before handling the cable, the conductor
shall be grounded to permit amy charge to drain to earth.

) Yo Dk
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PLAN VIEW

"B" MINIMUM
7.2/12/5 KV

14.4/24.9KV

NOTES:

. Total arrester lead length must be
NOTE: under 3 feet.

Ventilator Fitting is to be
used with conduit and to No bends permitted within 6 inches
be mounted at grade. If of cable terminal base.

not required, the U-Guard
is to be extended 18 inches Allow minimum cable slack of 24 inches
below grade. at bottom of riser.

18!_0"
Minimum

Ventilator Fitting All live parts must have an 18 foot
(UA2UA) clearance above grade and must be

installed a minimum of 6 inches above
the neutral conductor.

Grade

AR DESIGNATE AS:
72 //\/\\//\4 %2 2 Single Distribution Arrester

R

EENYZNYINYEN

U-Guard

2A Parallel Distribution Arrester

Conduit System, optional 2B Intermediate Arrester
(Poly or PVC, up to 6" conduit)
==

MATERIAL . MATERIAL

Bolt, machine, 5/8" x required length Anchor, shackle.

Washer, square 2 1/4" - Locknuts, as required

Connectors, as required arrester, riser pole (MOV)

Screw, lag 1/2" x 4", as required U-Guard, PV-Mold, 3" Sch. 40

Screw, lag 1/4" x 2 1/2" - Ventilator Fitting, 3" riser (UA2UA)

Eye bolt Cable termination

Fuse link Cable support

Cutout (load break type) j Equipment support bracket

Jumpers, as required (cover)

7.2112.5 KV - SINGLE PHASE
CABLE TERMINAL POLE

Revision Date DALT UA2U

Feb. 18, 2016 GRAND VALLEY POWER
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PLAN VIEW

"B" MINIMUM
7.2/12/5 KV

14.4/24.9KV

NOTES:

. Total arrester lead length must be
NOTE: under 3 feet.

Ventilator Fitting is to be
used with conduit and to No bends permitted within 6 inches
be mounted at grade. If of cable terminal base.

not required, the U-Guard
is to be extended 18 inches Allow minimum cable slack of 24 inches
below grade. at bottom of riser.

18!_0"
Minimum

Ventilator Fitting All live parts must have an 18 foot

(VUA2UA) clearance above grade and must
be installed a minimum of 6 inches

above the neutral conductor.

Grade
N
X

NN _ DESIGNATE AS:

NS
DRI,
| K

NI : 2 Single Distribution Arrester
U-Guard

2A Parallel Distribution Arrester

Conduit System, optional 2B Intermediate Arrester
(Poly or PVC, up to 6" conduit)
==

MATERIAL . MATERIAL

Bolt, machine, 5/8" x required length Anchor, shackle.

Washer, square 2 1/4" - Locknuts, as required

Connectors, as required arrester, riser pole (MOV)

Screw, lag 1/2" x 4" U-Guard, PV-Mold, 3" Sch. 40

Screw, lag 1/4" x 2 1/2" - Ventilator Fitting, 3" riser (VUA2UA)

Eye Bolt Cable termination

Fuse link Cable support

Cutout (14.4 kv load break type) j Equipment support bracket

Jumpers, as required (cover)

14.4 1 24.9 KV - SINGLE PHASE
CABLE TERMINAL POLE

Revision Date é\/‘y VUA2 U

Feb. 18, 2016 GRAND VALLEY POWER
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SURGE
ARRESTER

OVERHEAD LINE

TERMINATOR

2

LEAD WIRE FROM LINE TO ARRESTER TO
TERMINATOR SHOULD BE OF A SIZE
EQUIVALENT TO RISER CONDUCTOR.
CONNECTORS ON ARRESTER AND
TERMINATOR SHOULD BE SPECIFIED

TO ACCOMODATE LEAD WIRE.

GUIDELINE ONLY

CONNECTION OF
TERMINATOR / ARRESTER
TO OVERHEAD LINE

2000 UX11



mwilliams
Typewritten Text
UX11


PLAN VIEW

15° Fiberglass Standoff Bracket
Cutout (af) —

Uae

NOTES:

1 Total arrester lead length
must be under 3 feet.
No bends permitted within 6
inches of cable terminal base.
Allow minimum cable slack of
24 inches at bottom of riser.
All live parts must have
an 18 foot clearance above
grade and must be installed a
minimum of 6 inches above
the neutral conductor.

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 | '|
|
|

Ugc

Ventilator Fitting

below grade. {l

' Grade

DESIGNATE AS:

2 Single Distribution Arrester

2A Parallel Distribution Arrester

2B Intermediate Arrester

*6 Arresters to be installed on
parallel arrester applications.

18'-0"
Minimum

#

\//\//\/\/\/\/\\| IS

e

N2

.____.r

U-Guard

18"
Minimum

[JuuN
[
|

Conduit System, Optlonal

f

(Poly or PVC, up to 6" condwt)

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Locknuts, as required

Washer, square 2 1/4"

Mounting bracket

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

Arrester, riser pole (MOV)

Eye Bolt

U-Guard, PV-Mold, 4" Sch. 40

Connectors, as required

Ventilator Fitting, 4" riser.

Cutout (load break type)

Cable termination

Jumpers, as required (covered)

Cable support

Anchor, shackle.

7.2112.5 KV - TWO PHASE
CABLE TERMINAL POLE

Revision Date

Feb. 23, 2016

DNABT

GRAND VALLEY POWER




NOTES:

Total arrester lead length must be
under 3 feet.

No bends permitted within 6 inches
of cable terminal base.

Allow minimum cable slack of 24
inches at bottom of riser.

All live parts must have a 18 foot
clearance above grade and must
be installed a minimum of 6 inches
above the neutral conductor.

DESIGNATE AS:

2 Single Distribution Arrester

2A Parallel Distribution Arrester

2B Intermediate Arrester

\

*6 Arresters to be installed on parallel
arrester applications

~

o —

NOTE:

Ventilator Fitting is to be
used with conduit and to
betmouqteg atthgradce;- Ifd Ventilator Fitting
not required, the U-Guar

is to be extended 18 inches (VUC2UA)
below grade.

—VUge

18'-0"

e e
Minimum

Grade

SN

VY

(Poly or PVC, up to 6" conduit)

MATERIAL ITEM : MATERIAL

Bolt, machine, 5/8" x required length bo Anchor, shackle.

Washer, square 2 1/4" ek Locknuts, as required

Washer, 3" square, curved fm Mounting bracket
FiberglassCrossarm, 3 5/8" x 4 5/8" x 8'-0" Arrester, riser pole (MOV)

Screw, lag 1/4" x 2 1/2" U-Guard, PV-Mold, 4" Sch. 40

Eye Bolt Ventilator Fitting, 4" riser (VUC2UA)

Connectors, as required 3 Cable termination
Cutout (load break type) 3 Cable support
Jumpers, as required (cover)

THREE PHASE
CABLE TERMINAL POLE

Revision Date éVAJ

Jan. 31,2023 GRAND VALLEY POWER
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NOTES:

1 Used on 600-Amp circuits in leiu
of UC2U with fused cutout.
Total arrester lead length must
be under 3 feet.

No bends permitted within 6
inches of cable terminal base.
Allow minimum cable slack of
24 inches at bottom of riser.

All live parts must have

an 18 foot clearance above
grade and must be installed a
minimum of 6 inches above the
neutral conductor.

Connections to overhead conducter
shall be bolted-tee in lieu of hotline
clamps.

DESIGNATE AS:

2 Single Distribution Arrester

2A Parallel Distribution Arrester

2B Intermediate Arrester

*6 Arresters to be installed on
parallel arrester applications.

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. Ventilator Fitting
(UV2UA)

Grade
I A
PRGN IR

Minimum

IANAN AFAVAN

SR
|
[

(Poly or PVC, up to 6" conduit)

MATERIAL ITEM . MATERIAL

Bolt, machine, 5/8" x required length bo Anchor, shackle.

Washer, square 2 1/4" cu Brace, wood, 28"

Crossarm, 8' Fiberglass, PUPI #TB2000 ek Locknuts, as required

Screw, lag 1/2" x 4" fm 1 Mounting bracket

Screw, lag 1/4" x 2 1/2" Arrester, riser pole (MOV)

Eye Bolt U-Guard, PV-Mold, 4" Sch. 40
Connectors, as required Ventilator Fitting, 4" riser (UC2UA)

Cutout - 600-Amp solid blade Cable termination

Jumpers, as required (cover) 3 Cable support

7.2/12.5 KV - THREE PHASE
CABLE TERMINAL POLE - 600-AMP

Rev. Date é\/A?

Feb 1, 2021 GRAND VALLEY POWER

UNDERGROUND /UC2UL.DWG
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ITEM |QTY. MATERIAL
Uhw P Connectors, os required
~ e
ay Jumpers, copper as required
bu 1 | Conneclor, equipment ground

th\\[

SLOT SIDE OF
TRENCH FOR

TAPE CABLE ENTRANCE
2= ’M/’k—:—\l “\/m Y
S AR 2
uGs S/ S Vap =il
s h it =) AW
e & ! A
— - | Uy % "/T
S 4 =N\
UNDISTURBED EARTH
= =
j AYZARAN P aRRN v E W Q7
MRING DIAGRAM. MRING OIACRAM.
uGs uGce—1

DESIGNATE AS:

TRANSFORMER WITHOUT
SECONDARY BREAKERS

TRANSFORMER WITH
SECONDARY BREAKERS

vGe uGeB

SINGLE TERMINATION TYPE WITH INTERNAL FUSE

uGe-) uGe~-18

SINGLE TERMINATION TYPE WITH FUSED LOAD BREAK ELBOW

Uan 1 | Tronsiormer. pad mounied, single primary load breok
bushing ond Internal fuse (UGE & UGER)
Uon 1 Trons! . pod t singte primary lodd break
bushing (UG6-1 & UGE-1B)
Uhw 2 | Signs, "DANGER™ and "CAUTION
Tops, 0% required
HOTFS:

ONLY THE WYE-~WYE CONNECTION SHOULD BE USED TO MINIMIZE
FERRO-RESONANCE.

PROVIDE SUFFICIENT PRIMARY NEUTRAL PIGTAIL AND CABLE SLACK

TO PERMIT READY DISCONNECYION OF ELBOW AND MOUNTING ON
PARKING STAND. TRAIN CABLES AS SHOWN.

INSTALL WITH UNIT UM48-1 OR OTHER GROUNCING UNIT.
SPECIFY PAD OR SLEEVE SEPARATELY.

INSTALL “DANCER” SICN ON JRANSFORMER iNSIDE ENCLOSURE.
INSFALL "CAUTION® SIGH Of¢ QRJTSIDE SUKRFAGE OF ENCLOSURE.

SINGLE PHASE
PAD—MOUNTED TRANSFORMER
( RADIAL FEED )

UG6, UG6B

uG6~1, UG6—18
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ITEM (QTY. MATERIAL
p Conneclora, as required
[+1% Jurnpers, copper as requlrad
Ub A-—I bu 1 Connector, equipment ground
w
f_J\_‘(_’_I\' Uen 1 Transformer, pad mounted, threa phase with one load
~p
Uan E @ ® ut breok bushing per phase and Ilntlernal fuses (UG7 &
W
M@ M ] \{ 6 uG178)
!
) - - - -
P ,’ /® SLOT SIDE OF i Uhw 2 | Slgna, "DANGER™ end “CAUTION
av [/ TRENCH FOR o
TAPE — ;! CABLE ENTRANCE 0l
i/ 1 Ground wire {See Mote §3)
M) i}
bu— b 7
vy ‘ \ ‘.’ K Tape, a8 fﬂil:f:d
= ! i)
[{e=\ere=) L h\.\ . S\
AN AT I IR e
l\_’\ﬁ\%j\;ﬂ\,’— e \1\_?%:\ ﬁ;\\ 2\//\\:: 5
ENTHTN=EN Bl /\ﬁ1$hﬁ4-ﬂ m
'
I
i
i A
I
tJ
Ia]
Y
HQIES
INTERNAL FUSE 1. ONLY THE WYE-WYE CONNECTION SHOULD BE USED TO MINMAIZE
/ FERRO-RESONANCE.
2.  PROVIDE SUFFICIENT PRIMARY NEUTRAL PIGTAIL AND CABLE SLACK
;) N TO PERMIT READY DISCONNECTION OF ELBOW AND MOUNTING ON
L7 PARKING STAND. TRAIN CABLES AS SHOWN.
) 3. INSTALL WITH UNIT UM48~1 OR OTHER GROUNDING UNIT.
4. SPECIFY PAD OR SLEEVE UNIT SEPARATELY.
5. INSTALL "DANGER™ SIGN ON TRANSFORMER AND "CAUTION™ SIGN

DESIGNATE AS:

TRANSFORMER WITHQUT
SECONDARY BREAKERS

uG7

TRANSFORMER WiTH
SECONDARY BREAKERS

uG7

uG178

UNIT WITH INTERNAL FUSE

ON ENCLOSURE.

SINGLE PHASE
PAD MOUNTED TRANSFORMER
( LOOP FEED ) .

UGz
UG7B

(AR
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UG7 , UG7B



DANGER
| — LABEL

DANGER /

LABEL

INSIDE LID

o N N e
™~
NUMBER
™| reasroraze WARNING //_
NUMBER LABEL
NORMAL

OPEN ~ T~o N O

XD SWITCH CABINET AND

\\/%/:§§;/§\\\Z/@ﬁ%fi\g/@jﬁ%@%@&%@%W»W@%ﬁgg%fg%@»/ PADMOUNT TRANSFORMER
%\\/%&W\é%& ’\/\\{\\/,/Q\\//a\\//g\\/fx\x\\/ LABELING GUIDELINES
AN FRONT VIEW DATE: 05/17/99
DRAWN: DSG GRAND VALLEY POWER

UNDERGROND/PAD—LABEL.DWG




a.19n‘ 21on

'
ITEM }QTY. MATERIAL
P Connectors, as required
av Jumpers, copper as required
. b 1
U f;(_—_\ . . u Connector, equipment ground
T Uan 1 | Tronaformer, pud mounted, Ihree phose wlth one taad
-
Uan b | = —1 e braak bushing por. phose ond ln_larnul fuaes (UG17 &
M \{ uG178)
p SLOT SIDE OF It Uhw 2 { Slgns, "DANGER" and "CAUTION®
av TRENCH FOR R p
TAPE —] CABLE ENTRANCE n!
H Oround wire {Ses Note #3)

Tope, oa fequired

bu !,41

A

1V \
(== Ty ﬂ,féé\ _ —
Py bk e
%\\ﬁ‘} S e Wi
¥
t
]

pates
e

— - s e

INTERNAL FUSE

> > Y
L/ . ONLY THE WYE~WYE CONNECTION SHOULD BE USED TO
; : 5 MINIMIZE FERRO—RESONANCE.
2. PROVIDE SUFFICIENT PRIMARY NEUTRAL PIGTAIL AND CABLE
SLACK TO PERMIT READY DISCONNECTION OF ELBOW AND
MOUNTING ON PARKING STAND. TRAIN CABLES AS SHOWN.

ﬁ\\
-

3. INSTALL WMITH UNIT UM4B—1 OR OTHER GROUNDING UNIT.
4. SPECIFY PAD OR SLEEVE UNIT SEPARATELY.

5.  INSTALL “DANGER" SICN ON TRANSFORMER INSIOE ENCLOSURE.

210N

—_> av > INSTALL "CAUTION" SIGN ON QUTSIDE SURFACE OF ENCLOSURE.
WIRING QIAGRAM,
UG 17
DESIGNATE AS: '
TRANSFORMER WITHOUT TRANSFORMER WITH
SECONDARY BREAKERS SECONDARY BREAKERS
THREE PHASE PAD MOUNTED
TRANSFORMER
uG17 uGi78 UNIT WITH INTERNAL FUSE ( RADIAL FEED )
uGt7 -
UG178B
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gc-219Nn ‘ z-219N

ITEM | QTY. MATERAL
A p Connactors, 03 roqulred
e -
Uhw A
B — \ _ av Jumpers, copper, as required
= -
@ \{ ' bu 1 | Connector, equlpment ground
Uan—=1 Mo oMM
M M GP ®| SLOT SIDE OF
TAPE~~_| M 1 @ I TRENCH FOR Uan 1 | Transtormer, pad mounted, ihree phoss with Iwo
ay—"] M : 1 l' CABLE ENTRANCE Jood breck bushlnq: pn( phose nnd Interncl fuse.
' SR TS Maiinii
"] ,’ i ,’ Uhw 2 | Signs, "DANGER" and CAUIGN"
by ko e M ! Rty - —
/ ’ 1 - S SRR
T\C /\\\/\ ‘ ,\ i’\ :;’;::"Q_- “ ‘;\\ ;‘ Tope, as required
\ 1'—\ ’ ﬁ' 2\ "’\\\ b (B3 -‘\\\ \ e Ground mire (Sea Note #3)
o \ \ \ »
N W2 \\
H
11 SECTION A—A
A
/—INTERNAL FUSE
=T /{/ N
— > ¥
_— 31 NOIES
— > 3 - 1. ONLY THE EWYE—WYE CONNECTION SHOULD BE USED YO AVOID FERRO-
RESONANCE.
E ‘L_ 2. PROVIDE SUFFICIENT PRIMARY NEUTRAL PIGTAK. AND CABLE SLACK TQ
PERMIT READY DISCONNECTION QF ELBOW AND MOUNTING ON PARKING
= STAND. TRAIN CABLES AS SHOWN,
- r\J A
— > L/ 3. INSTALL WMiTH GROUNDING ASSEMBLY Wi448-1 OR OTHER.
4. SPECIFY kVA SIZE OF TRANSFORMER.
5. SPECIFY PAD OR SLEEVE UNIT SEPARATELY.
MRING DIAGRAM.
UC‘I 7__ 2 6. INSTALL "DANGCER"™ SIGN ON TRANSFORMER INSIDE ENCLOSURE.
INSTALL "CAUTION” SIGN ON QUTSIOE SURFACE OF ENCLOSURE.
DESIGNATE AS:
TRANSFORMER WITHOUY TRANSFORMER WITH
92 SECONDARY HREAKERS SECONOARY BREAKERS PAD uoﬂﬂ% ﬁgﬁzgmﬂum
~J ( LOOP FEED )
[ ucI7-2 uG17-28 UNIT WiTH INTERNAL FUSE
UG17-2
N UGi17-28

Pt
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g€-219N “€-219N

{TEM | QTY. HATERIAL
A P Connecturs, o3 required
e
Uh A
hd av Jumpers, copper, as roquired
Uh
E:’ \@ P~ bu 1 | Cannector, equipment ground
el AT ® ®
o7 slI
TAPE~_] Y] M i | SLOT SIDE OF Uan 1 Transformer, pad mounted, threa phase, with two
M ROR! TRENCH FOR
ay—"] M @ ‘i ] } CABLE ENTRANCE load braak bushings per phase and Internal fuse.
p—"""1 f‘ " f Uhb Insuloted covers
o] +
bu: l ; Uhw Signs, "DANGER” and "CAUTION"
=A==\ A '\5"‘\ \\ ’xr ‘{(\ =
o~ ' -- ’\\ Tape, as roquirad
Q»T‘ e N 33 L\m 3\; \\
\ Ground wire (Ses Hole #3)
SECTION A-—A :

/—INTERNAL FUSE

DESIGNATE AS:

TRANSFORMER WITHOUT
SECONDARY BREAKERS

|_rererr

..1'4_._.

g
L/

TRANSFORMER WITH

. SECONDARY BREAKERS

UG17-2R

UG17-28R

UNIT WITH INTERNAL FUSE"

ONLY THE WYE-WYE CONNECHOM SHOULD BE USED 1O AVOID FERRC—

RESONANCE,

PROVIDE SUFFICIENT PRIMARY NEUTRAL PIGTAIL AND CABLE SLACK 70
PERMIT READY DISCONNECTION OF ELHOW ANO MOUNTING ON PARKING
STAND. TRAIN CAOLES AS SHOWN,

INSTALL WATH CROUNDING ASSEMBLY UM48-~1 OR OTHER.

SPECIFY PAD OR SLEEVE UNIT SEPARATELY.

INSTALL “DANGER® SIGN ON TRANSFORMER INSIDE ENCLOSURE.
INSTALL "CAUTION" SIGN ON OUTSIDE SURFACE OF ENCLOSURE,

THREE PHASE :
PAD MOUNTED LOOP FEED
TRANSFORMER WITH RADIAL FEED

UGl17--3
UG17-3
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VENTILATOR FITTING
FOR UC2U & UM5/4UA

Revision Date G\/

July 26, 2016 GRAND VALLEY POWER

UNDERGROUND/UGM-4.DWG



Mmimimmis

Udl—3

Udl—-4 JJ1—-8

Ugp

Ud1-8

CONNECTOR BLOCKS

Ud2-1 wy2-2

UJd2-4 Udz-6

UJ2-8

TRANSFORMER CONNECTOR BLOCKS

ITEM QTY. MATERIAL
Ut ronsformer connector blocks, o3 requir
— — o SECONDARY CONNECTOR BLOCKS
qp Connector blocks, ox required
Udt——_—
Ud2—_ _

uUJ1-2, UJ1-3, UJd1-4 , UJ1-6 , UJ1-8 , UJ2-1 , UJ2-2 , UJ2-4 , UJ2-6 , UJ2-8



mwilliams
Text Box
UJ1-2 , UJ1-3 , UJ1-4 , UJ1-6 , UJ1-8 , UJ2-1 , UJ2-2 , UJ2-4 , UJ2-6 , UJ2-8
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SRR
= I Az i
ol ibigE
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= N e
X‘\/;‘i 1 T .‘/“\
R N -
E\E I N (§ =
=" /h\ A=)
W LaZ 2 A 2w 0 N AT
N W =]
ALl
1 AR AN
1ol
AL
-__,:J,,T__
/
i
Vv
NOTES:

.

=

3

J

‘.\
5
€

]
J

L0

L'ﬁnrrm—'
RibkilS
I

munn
Witnn

i n
ITRTSIRY

T
i
Hghh
Al

INSULATED CONNECTOR BLOCK!
REQUIRED FOR ALl ENERGIZEDS
TERMINALS. DIVING BELL
B800TS ARE NOT ACCEPTABLE,

INSTALL “DANGER™ SIGN ON OUTSIDE OF PEDESTAL.

ITEM Ugv OPTIONAL - SEE PEDESTAL MANUFACTURER'S SPECIFICATIONS
AND RECOMMENDATIONS,

ITEM | QTY. MATERIAL

Ugu 1 Powor pedesial SECON DARY ASSEM BLY

Ugv 1 Stoke UNDERGROUND CABLE

Uhw 1 Sign, "DANGER*® UK5
—

UK5
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JUNCTION BOX INSTALLATION, FRONT LOT LINE DELIVERY

Consumer Owned Wire

POSITION NO.

L—Secondary

——Service Lateral
(by consumer)

END OF

[
GRADE =
R,

@ Middle Phase

@ Bottom Phase

T T T TN CcONDbuIT
|

MATERIAL

MATERIAL

Junction Box - UK6

Cable Marker Tag, consumer owned UG

Terminal Lug-select size UJ1-6/UJ1-6N

Service Wire and ID on Meter Socket

Cable / Conduit Marker UM6-12S

Flex Conduit UR5-3.0F

SECONDARY ASSEMBLY
UNDERGROUND CABLE

Revision Date

July 25, 2016

GRAND VALLEY POWER




Compact Area on
which J-Box is set

@ @@ @&

®

OPEN TRENCH
w / exposed wire

Yellow Conduit Marker

ELECTRIC
JUNCTION
BOX

OPEN TRENCH
w / exposed wire

9

Note:
Customer's/Builder's
. underground wire
&‘_,_‘T_‘__‘__ 3 to meter socket /
WZASAANA disconnect on house

3.0" Conduit System Optional,
Electrical Grade (Poly of PVC)

PROFILE

"Front lot line" delivery is the GVP subdivision / lot standard with the meter located
on the side / front of the house nearest to the junction box.

Service is provided at the front line by GVP to a grade level "Electrical Junction Box".
The Consumer / Builder wire shall be terminated by GVP inside the junction box.

Underground service wire to the house is furnished and installed by the customer /
builder from GVP Junction Box to the house.

Electric Junction Box is 17" x 30" x 17"D, furnished and installed by GVP.

Customer shall trench within 2'-0" to GVP electric junction box, which is marked by a

yellow conduit marker. (DO NOT REMOVE THE YELLOW MARKER AND LEAVE THE TRENCH OPEN
2 FEET FROM THE YELLOW MARKER) Leave an additional 8'-0" of wire past the junction

box , for GVP installation. (Same with temporary construction power setup).

Electric Junction Box shall not be installed until final grade is established.

Contractor / Developer conduit.

Mesa Count Electrical Inspection sticker, or approval of responsible agency, is required
before the meter can be set for permanent or temporary service.

GRAND VALLEY POWER RESERVES THE RIGHT TO REQUEST NECESSARY MODIFICATION OR REJECT
THE INSTALLATION AS SUITABLE FOR SERVICE AS NECESSARY.

JUNCTION BOX STANDARD
UNDERGROUND CONSTRUCTION

Revision Date

July 25, 2016 GRAND VALLEY POWER




10 1/2"

@3

T

15

—15 1/2"——~|

PEDESTAL COVER

|

GROUND LINE

ON TWO SIDES
SEE DETAIL A

13" @ WINDOW ™2
O,

91/2"

3l| X 3%" X%"
GATE

WING
NUT

DETAIL A

—t—]

PEDESTAL

OPTIONAL
CUT LINE

OPTIONAL
CUT LINE

[ |
‘——9 1/2"——‘
13 1/2"

SECONDARY ASSEMBLY
"ABOVE GRADE" JUNCTION BOX

Revision Date

July 25, 2016

y 4
GRAND VALLEY POWER

UK6-1AG




,,\.

N
2

OPEN TRENCH
w/ exposed wire

N
\\/
R
/\\\///

K

N
/\\
N
(\ A

o

RN

N
N
\V
>

>
S

AN

PAD—MOUNT
TRANSFORMER

\\ //
AN 7 7

AR 707
:\\b 6’/
I OPENING

\\
S
S

\
2
2

AN

7
NS
R

7/
\

\///\\
Y
R

TRANSFORMER
PAD

AN
K&K

N
s

7

N
NS
S

¢
///
A A A%
7 s\\

)
eaa R
PLAN

PAD—MOUNT
TRANSFORMER OPEN TRENCH

w/ exposed wire

N
)
S
R
S
K
N
S
K
N
D

>
X

&

N
N

X

[T

] /

11

I z}wr’s/builder’s
Il rground wire

|1 g

l

| meter socket /

K KKK
RN BRI
/y/<\>//\\<\ QKKK

3.0” Conduit System Optional,
Electrical Grade (Poly or PVC)

N
KA ’\/><§\7,\ ,\’Z\S’K\\T\\\,\\,\\&i,\\ R

PROFILE

Front lot line” delivery is the GVP subdivision / lot standard with the meter located on the
/ front of the house nearest to the Transformer.

@ Service is provided at the front lot line by GVP to a grade level "Pad—Mount Transformer”.

Underground service wire to the house is furnished and installed by the customer/builder
from GVP Transformer to the house.

@ The customer/builder wire shall be terminated by GVP inside the transformer. (Trans. 317”x35”x24”H)

@ Customer shall trench to the GVP yellow marker, (DO NOT REMOVE THE YELLOW MARKER. LEAVE
THE TRENCH OPEN 2 FEET FROM THE YELLOW MARKER), and leave an addition 12°-0" of wire past
the transformer, for GVP installation. (Same with temporary construction power setup)

@ GVP shall not install Transformer until final grade is established. (Trans Pad 42”x42”)
@ GVP furnishes and installs necessary underground conduit from transformer to the yellow markers.

e Mesa County Electrical Inspection sticker, or approval of responsible agency, is required before
the meter can be set for permanent or temporary service.

Grand Valley Power reserves the right to request necessary modifications or reject
the installation as suitable for service as necessary.

TRANSFORMER SERVICE TERMINATION
1 POSITION, 2 POSITION

DWG. BY: DSG

DATE: 7/21/08

GRAND VALLEY POWER




Padmount Transformer
/ Secondary Compartment 225-2500 KVA

Stainless steel carriage bolt, 4" Min.
lock washer and bronze nut drawn at 4"

X Fiberglass support X
1 rod 1" x 30" 3

NN

3" Minimum
drawn at 4"

B -V/N|-}

.

Galvanized steel
I support brackets

Connector
(10) 1/0 - 750 MCM AL/Cu.
Phase & Neutral

MATERIAL

Fiberglass Rods - 1" x 30"

End Brackets and Hardware

Homac ZBT 7969 RC, Right Hand

Homac ZBT 7969 LC, Left Hand

PVC Boots, SD 2163-2 V2 - 480V AC

SUPPORT FOR SECONDARY
SPADE BUS BAR EXTENSIONS

Revision Date

July 22, 2016




CABLE OPENING

BOLT DOWN PROWS]ON——/

NOTES,
1. PAD ASSEMBLIES INCLUDE SITE PREPARATION, BEDDING AND DRAINAGE.,

2. EQUIPMENT SHALL BE SECURED TO PAD IN ACCORDANCE WITH MANUFACTURERS
INSTRUCTICNS.

3. CABLE OPENING AND PAD DIMENSIONS SHALL BE AS REQUIRED.

UNIT DESIGNATION:

UM1—5C  concrere
UM1T—5NC non-CONCRETE

PAD ASSEMBLIES

UM1=5C
UM1~—=5NC

by

UM1-5C , UM1-5NC
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UM1-5C , UM1-5NC


UM1-6C

MKZ ———

AN

\

N

AT

MK5

TOOL OR CHAMFER E£5GE

PAD 3—-PHASE TRANSF. DIMENSIONS IR INCHES REINFORCING BARS
KVA
A 8 < 3] E MK1 MK2 MK3 MKX4 MKS
# 75. 112 1/2, 150, 225, 76 [s2i10la2] & Ths |4 sl 644 |6 4a|s s
300. 500 70" 10" 57" 28" 28"
#2 750, 1000 104|100/ 10 [ 54§ 8 1286 44 | 6 44 | 7 441 o 4
98" 19" 94" 66" 297
NOITES:

.. 1. CONCRETE TESTING, 4QgD POUNDS PER SQUARE INCH: 4% TO 6% ENTRAINED AR, 3/4° MAXIMUM SIZE AGGREGATE.
2. RENFORCING STEEL, ATSM-AG615 GRADE 80, PLACE APPROX. 6° 0.C, EACH WAY AND SECURELY TIED TOGETMER.

J. MINiMUM CONCRETE COVER OVER REINFORCING STEEL 2 INCHES UNLESS NOTEQ.

4. WOCD FLOAT FINISH, LEAVING NO DEPRESSIONS.

THREE PHASE TRANSFORMER

CONCRETE PADS

UM1-6C
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Padmount Transformer \
I
I

Ground Rod
CENTER

SLEEVE/BASE

4

e

&
a

Salal Ralsa
||||||||

II I I
( WM\ Compact Area on

which Sleeve is set

~
[ > S

_CENTEROF )

— Secondary Side

_— 3" Nutand
Transformer Clip

" WINDOW — —
o

™~

— (22" w x 24" d)

Primary Side J

NOTE:

THIS UNIT MAY CONSIST OF A ONE PIECE UNIT OR

4 SEPARATE WALL SECTIONS.

\— Ground Rod
FRONT
UNIT DESIGNATIONS:

UN1-7C CONCRETE
UNI-7NC NON-CONCRETE

ITEM MATERIALS

MATERIALS

Uja Fiberglass Box Pad 37"x43"x24"D

NOTE:

A yellow conduit marker will be
used when consumer wire will be
terminated directly into the

GROUND SLEEVE ASSEMBLY

transformer. See note 5, on
Junction Box Standard, sheet

Revision Date

UM1-7C

UKG6-1.

UNDERGROUND/UM1-7C.DWG

GRAND VALLEY POWER

UM1-7NC

July 19, 2016




—

|
|
|
|
|
—
|
|
|

Typical transformer outline.

Back edge of transformer opening.

Lifting handles, total of two.

Final grade, 12 inches below "TOP" Elevation of Pad.
Backfill to be well compacted.

Soil under Base to be well "Compacted" with

an addition of 12 inches of washed rock under Base.
"Level Base carefully".

Secondary conduits per nec. maximum of 15-4"
conduits. Location to be specified by GVP.

VAULT PLACED
ON BASE AS SHOWN

/7Final Grade
Top Elevation—\

Base

f
®

X/,

2,

N

0w,
N

K
\\//\

v

\\
R

\\/\\/
RRRA

W
%

W

ou

R

AN

Y/
NN

XN, NSNS NNNN /\//\

)
% /<//\//\//\\//\\//\<//\<//\\// %%
Conduit opening in vault shall be grouted.

Secondary conduit ends shall be sealed to keep
water out of conduit.

Four knockouts, 8" x 14".
@ Knockouts when required for added space.

For consumers installing secondaries. Cable tails
shall be 20 feet long.

@ Pad shall be set on Vault without "sealer" tape.

QTY. APPROX. WT. HC MAT# THREE PHASE TRANSFORMER

1 Pad
1 Base
2 Vault

UM1-11S

3300 Ibs.
4700 Ibs.
5200 Ibs.

40500
40200
40800

(300 kVA & LARGER)
PAD, BASE, AND VAULT

Revision Date

April 5, 2023

GRAND VALLEY POWER

UM1-11S
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48" x 14.5

64" (Flat Surface)

120

2
»\/I/X\\§/

D

R
RO
R
NN
Y

NOTES:

1. Final grade, 12" below "TOP" Elevation of Pad.

2. Backfill to be well compacted.

3. Soil under Base to be well "Compacted" with
an addition of 12" of washed rock under Base.
"Level Base carefully".

4. Secondary conduits per nec. maximum of 15-4"
conduits. Location to be specified by GVP.

5. Conduit opening in vault shall be grouted.

6. Secondary conduit ends shall be sealed to
keep water out of conduit.

7. Pad shall be set on Vault without "sealer" tape.

THREE PHASE TRANSFORMER FIBERGLASS PAD
(225 KVA & SMALLER)
Nordic Fiberglas Pad (GS-65-44-36RT-MG-48x15)

Revision Date M——? UM1-13S

April 20, 2023 GRAND VALLEY POWER

UM1-13S
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Nov 19, 2019

Revision Date
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~

NORDIC PART NUMBER




NOTES:
3/4" Hole, total of four.
Final grade, 12" below "TOP ELEVATION" of Pad.

Backfill to be well compacted.

® O

-

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.

58"

Conduit ends to be sealed (with or without cable.)

©e Q@ @@

Lifting holes.

Final Grade

%

PAD CENTERED ON VAULT

oL

: 0-0-0-0-0 000X
VAULTCENTEREDONBASE g oo oaiosl
/\\\"

P

iy
SECTION

APPROXIMATE WEIGHT H.C. MAT. #

PAD = 1300 LBS. 40400 SPLICE VAU LT

BASE = 1100 LBS. 40150

Revision Date
VAULT = 3500 LBS. 40750

July 13, 2016 GRAND VALLEY POWER




1GE-LNN

PAD CENTERED ON VAULT

VAULT PLACED
ON BASE AS SHOWN

/
K
SN

N

4

NOTES:

Backfill shall be well compacted as required.

Soil under Base to be well "Compacted" with
an addition of 12" of washed rock under Base.
"Level Base carefully".

Wet sand shall be compacted around grade riser.
All pieces shall be joined with a tar type sealant.
Eight knockouts 8" x 12" in each vault sections.

Lifting holes.

K
\\//\\

/‘\\\//\/.

® Q@ 0 ®Q

N2V
A)";

X

X '
R

Lifting handles, (2) per vault section.

Cable racks as required. Refer to cable

rack detail.

Grade riser.

Conduit(s) installed through knockouts

shall be grouted.

Bond #2 copper into ground system

with rod and neutral.

Conduit ends shall be sealed in vault

(with or without cables).

QTY. APPROX. WT. HC MAT#
1 Pad 4200 Ibs. 40420

SPLICE VAULT

(FEEDER)

1 Base 3600 Ibs. 40200
Revision Date

2 Vault 3000 Ibs. 40800

July 21, 2016

GRAND VALLEY POWER

UM1-35L
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HSN14 15€-LAN

OIOICIOMNOIO

PAD CENTERED ON VAULT

VAULT PLACED
ON BASE AS SHOWN

LK

NOTES:

Backfill shall be well compacted as required.

Soil under Base to be well "Compacted" with
an addition of 12" of washed rock under Base.
"Level Base carefully".

All pieces shall be joined with a tar type sealant.
Eight knockouts 8" x 12" in each vault sections.

Lifting holes.

K
SOOI
NN

/o\\//\{

N2V
A)";

@ Lifting handles, (2) per vault section.

Cable racks as required. Refer to cable
rack detail.

®

Conduit(s) installed through knockouts
shall be grouted.

@ Bond #2 copper into ground system
with rod and neutral.

@ Conduit ends shall be sealed in vault
(with or without cables).

1 Base
2 Vault

QTY. APPROX. WT. HC MAT#
1 Pad 4200 Ibs. 40430
3600 Ibs. 40200

SPLICE VAULT
(FEEDER)

Revision Date

UM1-35L

3000 Ibs. 40800

July 20, 2016

FLUSH

GRAND VALLEY POWER
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7L-ENN

28"

—1

Handle with —
Penta Bolt

Padlock
Hasp

30"

\ 10" x 55"

Window

NOTES:
1 The following Units/Assemblies are not
be a part of the Unit.

SPECIFY SEPARATELY:
A Multipoint Termination and other Accessories
B Fused or Non-fused Loadbreak Elbows.
C Grounding Assemblies.
D Pad or Sleeve Assemblies (if required)

2 All Neutrals and Metallic Non-current carrying
parts shall be interconnected and grounded.

3 Install "CAUTION" Sign on outside surface of

Enclosure and "DANGER" Sign inside Enclosure.

| _— Junction
/ Module

Plate

Fiberglass
Ground
Sleeve

MALTON EQUIPMENT COMPANY
#MEH30218

SINGLE PHASE
SECTIONALIZING CABINET

Revision Date

July 20, 2016
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NOTES:

1. Specify Separately:

A. Stainless Mounting Plate

B. #2 Bare Strand Ground

C. Pad or Sleeve Assembilies (if required)

D. Specify Module Assembly for # of Positions:
2 Positions: UM6-20
3 Positions: UM6-21, VUM6-21
4 Positions: UM6-22, VUMG6-22
5 Positions: UM6-22/5

2. DT, indicates Desert Tan.
MG, indicates Munsell Green.

3. Install "CAUTION" Sign on outside surface of
Enclosure and "DANGER" Sign inside Enclosure.

4. Enclosere can be used with 15 kV or 25 kV with applicable module.

5. Unit can also be called out to use as a secondary junction box when extra room is required.

SINGLE PHASE
SECTIONALIZING CABINET

NORDIC Part #: Revision Date / UM3-14F

ND-362454-XX-110-4XX2-W1A £
June 2, 2021 GRAND VALLEY POWER VUM3-14F




FIG. 1A FIG. 1B
{

ol |2

SINGLE PHASE

SINGLE PHASE

FIG. 1c
S
g &

KA

SINGLE PHASE

RADIAL FEED LOOP FEED LOOP FEED
1 - FUSE t — FUSE 2 - FUSE
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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

_—Ugk  below grade.

18'-0" MINIMUM

Ventilator Fitting Ventilator Fitting

]
u Grade
IR 1. RKLLLKLLK
NN AN N
! ;(\\;/<\\///\\///\\///\\/// &; R

I ﬁ/\ U-Guard

n

: \\\\ Conduit System, optional
N (Poly or PVC, up to 4" conduit)
~

¢

T et ettt e

c====="P~ :
K

MATERIAL . MATERIAL

U-Guard, PV-Mold, 3" Sch. 80

Screw, Lag 1/4" x 3" with washer

Ventilator Fitting 3" riser w/UM5/3.5UA

PV - MOLD
U-GUARD POLE RISER SYSTEM

Drawn By: DSG UM5/35U,
M UM5/3.5UA

UM5/3.5U , UM5/3.5UA Aug 14, 2013 GRAND VALLEY POWER
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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.

18' - 0" MINIMUM

Ventilator Fitting Ventilator Fitting

Grade
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N

Conduit System. optional
(Poly or PVC, up to 4" conduit)

S ——

N
NS
~

v

MATERIAL . MATERIAL

U-Guard, PV-Mold, 4" Sch. 80

Screw, Lag 1/4" x 3" with washer

Ventilator Fitting 4" riser w/UM5/4UA

PV - MOLD
U-GUARD POLE RISER SYSTEM

UM5/4U , UM5/4UA — é\/AJ SMS/TSA

Aug 14, 2013 GRAND VALLEY POWER
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ai, ak, cj

Page
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U hb
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5 of 7:

6 of 7:
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Number

UM6~-1
UM6-2
UM6-3
UM6-4
UM6-5
Me—-6

UM6-7
UM6-8
UM6-9
uM6-10
UM6-11
uM6~12

UM6--13
UM6-14
UM6-15
UM6-16
UM6-17
nM6-1.8

UM6-19
UM6—-20
UM6-21
UM6-22
UM6-23
UM6-24

M6-25
UM6-26
UM6—-27
UM6~-28
UM6-29

UM6~30
UM6~31
UMe-32
UMe-33

UM6-34
UM6-35
UM6-36

INDEX OF UNDERGROUND ACCESSORIES

Description

Load break elbow (200 A.)

Fused elbow terminatiom (200 A.)
Dead break termination (600 A.)
Fault indicator

Feed through load break insert
Ground rod assembly

Bushing well plug

Riser shield (U-Guard)

Conduit cable riser

Insulated protective cap (200 A.)
Insulated protective cap (600 A.)
Cable marker assembly

Load break imsert (200 A.)

Deadbreak insert (600 A.)

Stand-off insulator (200 A.)

Stand-off insulator (600 A.)
Insulating plug 600 A. connector
Backing plate for U-Guard riser shield

Feed-through (200 A.)

Two point junction (200 A.)

Three point junction (200 A.)

Four point junction (200 A.)

Tee connector (three point junction) (600 A.)
Porcelain outdoor termination '

Modular or unitized non-ceramic termination
Indoor stress relief cone

Cable lead termination

In line primary splice

Wye primary splice

Single entrance load break cable tap (200 A.)
Double entrance load break cable tap (200 A.)
Boot or sleeve (insulated) (600 A.)

Surge arrester

Deadbreak elbow surge arrester
Cutout-arrester combination
Load break cutout



A A

UMB—1 unp UMB~—2 unp
LOAO BREAK ELBOW FUSED ELBOW TERMINATION
(200 A) (200 A)

N N

UMB—4 ugo UMB~—5 uhs
FAULT INDICATOR FEED THROUGH LOAD BREAK INSERT

UMB—3 unb

CEAD BREAK TERMINATION

(600 A}

—.J)

U

UMB-—6 ai, aj, cj
GROUND ROD ASSEMBLY

MISCELLANEOUS ACCESSORIES

Page 1 of 7

UM6——

UM6-1, UM6-2 , UM6-3 , UM6-4 , UM6-5 , UM6-5
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AP-9IAIN * O¥-9NN

PADMOUNT

SECTIONALIZER TRANSFORMER

To J
Ground

15, 24.9 KV
Cable

Elbow Elbow

Clampo
/7 Gr.ound /elow erZN
Wire

T Mount Sensorso———— |

I

one lamination is
between Cable &

Concentric )
Mount Indicator

/ on Side Wall
Ground Wire

To Ground

Connect to 120 or 277 Volts /

in Secondary Compartment

UM-4C

UM-4V

(CURRENT)

(VOLTAGE)

MISCELLANEOUS ACCESSORIES
VOLTAGE & CURRENT FAULT INDICATORS

Revision Date

Y
July 19, 2106 GRAND VALLEY POWER
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UM6—7 uhb-
BUSHIMG WELL PLUG
(200 A)

L

O

UMB—=10 unb
INSULATED PROTECTIVE CAP
(200 A) -~

UMB6—8 Uge
RISER SHIELD (U GUARD)

UM6—11 unb
INSULATED PROTECTIVE CAP
(600 A)

prom——

UM6~9 Uge
CONDUIT CABLE RISER

0 O o]

UMB—12  unx
CABLE MARKER ASSEMBLY

MISCELLANEQUS ACCESSORIES

Page 2 of 7 |UM6——

UM6-7 , UM6-8 , UM6-9 , UM6-10 , UM6-11

, UM6-12

—
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P B A

UM6~13 um
LOAD BREAK INSERT
(200 A)

UMB—=15 ung
STAND-OFF INSULATOR

(200 A)

UMB—17 umb

INSULATING PLUG
600 AMP CONNECTOR

UM8—=14 um
DEADBREAK INSERT
(600 A)

-

UMB—16 unq
STAND-OFF INSULATOR
(600 A)

o % o

UM6—18
BACKING PLATE FOR
U~GUARD RISER SHIELD

MISCELLANEOUS ACCESSORIES

Page 3 of 7

UMG——

UM6-15 , UM6-16 , UM6-17 , UM6-18

oy
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UMB—19 ung
FEED THROUGH
(200 A)

2>

L&)

UMG~20 ung
TWO POINT JUNCTION
(200 A)

888

£OO),

UMB—-21 ung
THREE POINT JUNCTION
(200 A)

= =1
], 008, |J

UMB—23 unb
TEE CONNECTOR
(THREE POINT JUNCTION)
(600 A)

UM6—-22 ung
EOUR POINT JUNCTION
{206 A}

UMB—24 ugk
PORCELAIN OUTDOOR TERMINATION

MISCELLANEOUS ACCESSORIES

Page 4 of 7

UME—

UM6-19,

UM6-20 , UM6-21 , UM6-22 , UM6-23

, UM6-24
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UM6-22/5 Uhq
Five Point Junction
(200A)

MATERIAL . MATERIAL

MISCELLANEOUS ACCESSORIES

Revision Date

UMG6-22/5

July 19, 2016 GRAND VALLEY POWER
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. »

UME-25 Ugk
MODULAR OR UNITIZED
NON--CERAMIC TERMINATION

UMB—26  ugk UMB—27  um
INDGGR STRESS RELIEF CONE CABLE LEAD TERMINATION

CONCENTRIC NEUTRAL
OR
EQUIVALENT EXTENSION

UMB—28  uny
IN UNE PRIMARY SPLICE
( FOR JACKETED CABLE )

CONCENTRIC NEUTRAL
OR
EQUIVALENT EXTENSION

UME—22  uny
WYE PRIMARY SPLICE

MISCELLANEOUS ACCESSORIES

Page § of 7 |UM6~__

UM6-25 , UM6-26 , UM6-27 , UM6-28 , UM6-29
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UMB—-30 Uhb
SINGLE ENTRANCE LOAD BREAK
CABLE TAP
(200 A)

UMB— 31 Uhd
DOUBLE ENTRANCE LOAD BREAK

CABLE TAP
(200 A)

. B

UMe—32 Ugq UMB~33 Uae
BOOT OR SLEEVE ~ INSULATED SURGE ARRESTER
(600 VOLT)

MISCELLANEOUS ACCESSORIES

Page 6 of 7

UME——

UM6-30 , UM6-31 , UM6-32 , UM6-33
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UMB—33  vox
CUTQUT—-ARRESTER COMBINATION

UM6—'34 Uage [ﬁ Uﬂb’% 17
OEAD BREAK ELBOW | o
SURGE ARRESTER (pseinh ST

UMB~—36 uaof
LOAD BREAK CUTOUT

MISCELLANEOUS ACCESSORIES] -

Page 7 of 7 |UMB—_

UM6-34 , UM6-35 , UM6-36
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Parking Stand Arrester is designed to provide
Plug-in Surge Protection for URD Systems;
typical applications loop system open points(s).

Eyebolt

Protective Cover

/ Elbow

|/
\ Hotstick

O/ Information Tag 8.
% Braided Ground Lead

UM6-34p, 8.4Kv MCOV
12.47 L-L

PARKING STAND ARRESTER

Revision Date é\/éiq UM6-34P

July 19, 2016 GRAND VALLEY POWER
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UMB—37 Uae
PARKING STAND ARRESTER

= T ATAYAVAVAVAVLY,N
o a AYAVAVAVAVAYAVAVAVAVAYAV,!
AVAVAVAVAVAVAYAVAVAYAVAVAVAY,
v VAVAVAVAY. Vi w.w.’

\VAVAVAY)
<IN AYAY
VAY NN

AYAYAYAYAY

UMB-39 Uht
JACKETED CABLE GROUNDING KITS

UM6—-38 Uae
BUSHING ARRESTERS

MISCELLANEQOUS ACCESSORIES

2000

Page 8 of 8

UM6—

UM6-37 , UM6-38 , UM6-39
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UNDERGROUND
POWER CABLES

"B" APPROXIMATE

BEFORE DIGGING
OR
DRIVING STAKES
PLEASE CALL
YOUR ELECTRIC
COOPERATIVE *

"A" APPROXIMATE

* COOPERATIVE NAME AND TELEPHONE NUMBER MAY BE INSERTED AS AN ALTERNATE.

NOTES:
BACKING MATERIAL SHALL BE 16 GAUGE GALVANIZED STEEL, OR EQUAL.
SIGN SHALL HAVE A YELLOW BACKGROUND WITH BLACK LETTERS.
SIGN S}’-i__AhLL BE SUPPORTED AND DISPLAYED AS SPECIFIED BY OWNER.

WOTH ("A") | HEGHT ("B")

v 5 WARNING SIGN
r 'z CABLE ROUTE

o 1z UM12

umM12
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HIGH VOLTAGE

| —*DO NOT REMOVE THIS BARRIER

— BLACK

* WARNING SHOULD S£ APPROPZATE FOR HAZARD AND MAY INCLUDE SYSTEM IDENTIFICATION.

NOTES:
DANGER SIGNS SHOULD BE USED ONLY WHERE AN IMMEDIATE HAZARD EXISTS, FOR EXAMPLE, ON INTERIOR
BARRIERS GUARDING EXPOSZD HIGH VOLTAGE PARTS. (ITEM Uhw)
STANDARD PROPORTIONS ALL DIMENSIONS IN INCHES
SIGN SizE BLACK RECTANGULAR PANEL RED OVAL WCRD DANGER
Min. Heignt widgta Height width Haight Widlh Helght
31/2x5§ 1 5/8 x 4 11/16 1 7/16 x 4 1/4 23/32
7 x 10 31/4x93/8 27/8 x81/2 17/16
10 x 14 4 5/8 x 13 3/8 41/8 x 11 7/8 2 1/16
14 x 20 6 1/2 x 19 3/8 533/4 x17 27/8
20 x 28 91/4 x 27 3/8 8 1/4 x 23 7/8 4 1/8
UM12-~1

(1' ™y

UM12-1
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BLACK —

——HIGH VOLTAGE

/* DO NOT ENTER THIS ENCLOSURE

N YEL SW

NOTE:

5K WORDING SHOULD &

£ APPROPRIATE FOR HAZARD AND MAY INCLUDE SYSTEM IDENTIFICATION

CAUTION SIGNS SHALL 8E USED ONLY TO WARN AGAINST POTENTIAL HAZARDS, FOR
EXAMPLE, ON EXTERIOR OF PAD MOUNTED EQUIPMENT. (ITEM Uhw)

STANDARD PROPORTIONS ALL DIMENSIONS IN INCHES

SIGN SIZE BLACK RECTANGULAR PANEL WORD CAUTION
Height  Widtr Height  Width Height
31/2x 5 t1/8 x 4 NN16 5/16

7 %10 21/4x9 3/8 15/8

10 x 14 31/4 x13 3/8 2 1/4

14 x 20 3 3/4 x 19 3/8 2 3/4

20 x 28 41/4 x 27 3/8 31/4

.

umM12-2

.-~ WARNING SIGN = P&
| —CAUTION" |

UM12-2
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NOTES,

® @0 @ o

f'c = 3000 psi. Reinforcament not shown but
is required by ASTM C478. Fy = 40,000 psi.

3/4” |\D. Steel sloeve
complately through wail {4).

See Top Edge Detail. Tongue & groove
to be compatlible.

Dirsctlon of loading. Maximum load to be carried
Is 50,000 Iba,

168"X18" kKnockout placed symmetrically at bo!t.orn
edge {4). Concrets thicknszs shall be 1* on insido
wall of knockout,

Surfaces to ba flat & smooth so assembled
vault will provide a steady, horizontal platform.

DATE

REVISIONS & PURPOSE

DATE  3-18-87 | scaLE sM*: ¢

l\‘

TOP EDGE DETALL
Scale! 3"=1 .

Weight = 2500 Ibs,

VAULT
SPECIFICATIONS

A’X 4’ ROUND VAULT
- 40750

TELEDYNE 1OST

VAULT

1158310
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'NOTES,

® ©@® ® ® O

f'c = 3000 psi. Fy =40,000 psi.

All bars

are #5.

Four lifting holes complately
through base which axposa reinforcement.

Bars located mid-depth in base.
Bars are #5.

427"X412" hole completely through base.

24" long #2 siranded copper conductor brazed lo
rebar and brought out into hole. Coil so will not_
be damaged by shipping.

Top & bottom surfaces to ho flat & smooth ac
assombled vault will provide a steady, horizental

plaiform.
Weight = 1900 ibs.
DATE REVISIONS & PURPOSE
VAULT
: SPECIFICATIONS
j
SMALL BASE
© 40150
DATE _3-11-81 ] sCALE s/t s ¢ i .

TELEDYNE 2051

NERS10




@ 16\" bent #6 bar

-~

NOTES,

\ : =3
LE T ey
W

EDGE DETAIL

Scale. 11/2%:1

Q@ @ 0 @ ® o

t'c = 3000 psi. Fy =40,000 pai.
All bars are #8,

Twao lifting holas located
symmetrically, See asdge detail,

Lowest bars in pad with 1° clear cover from
botiom. Bars are #6. (Remalning bars
shall be placed as low az possible.)

Pad caat with UM30 manhole ring & cover
inserted in hole. Refer to attachad zpac.
Ring to be flush with top of pad.

Pad tongue. Sae edge detail.

Top & bottom surfaces to be fiat & smooth so
asaembled vault will provide a steady, horizontal
platform.

Manhols ring and cover supplied with thls pacd

shall be traffic rateg (H20). Ring shall have

26 1/2” 1D opening. Cover shall have » hols
complately thru locsted on ths perimeter for lifting.

DATE

REVISIONS & PURPOSE

J e mirear WY nu

Weaight = 1300 lbs,

VAULT
SPECIFICATIONS

DATE _3-16-87 { scatE 34 s 0

4" ROUND MANHOLE PAD
40400

IERREDYNE 20357

N3




84"

2" }«—a" ,Jl 2" ,{ 12" ,%‘ 16" L;P [z"—;..}@[z“——?{-ea"-’{ -f—-Lz"
]
—‘

T-_“T__—"'T'—'—_—-T_"__—T‘—‘—'——'i—_'—_ - 1
K f I 1 ! | i ! Tﬁ
1 I 1 i ! ] [ e
e 1 E e e il
i : i ! } 1 , N
. i | I [ 3 l | E o
s { | i | i 1
i 1 ' 1 -
e e e
I | | ! ! ! ! ™
| i | ! i i ! i
L ! ' | R | I
______ = e e o ot e b . — = —
T : . ’ i ! ‘ !
R ! 1 | N B
t T i P, 4 | — 11 | e%
B USRI (¥ A
BRI
L S R,
6’ i i IL' T i '&' T I
| 1 | | i | | | 2
A A
it i TETTTTT T T
| i ! | 1 | I il os
i ! i " I i ! | o
: !l i ) T :: 1 1 | 1
Lo ____+____L~L e B St
I | ] | A
| { 1 LW_ L ! | l;}
L e S ] | |
— . — -* h
4
—e—— e RSN SN S A SRR
v SRS ¥

NOTES:

f'c= 3000 psi. Fy'z 40,000 psi.
All bars are # 6.

Four lifting holes completely through base
which expose reinforcement.

Bars located mid-depth in base
Bars are # 6.

12" x 12" hole completely through base.

24" long # 2 stranded copper conductor brazed to -
rebar and brought out into hole. Coil so will not

be damaged by shipping.

Top and bottom surfaces to be flat and smooth so

assembled vault will provide a steady, horizontal
platform

ONOJORORONO,

Weight = 3600 Ibs

LARGE

VAULT SPECIFICATIONS

BASE

40200

SEPT. 1992 é\/AJ

GRAND YALLEY POWER




LIFT HOLE DETAILS i ij
. . =l w0

33 "

PROFILE

Myl
rTe

g2"
lq"

Pl oy

H A =-m—
R T I
T |
.
PLAN

Tl . 13
) ; ,
' SECTION A-A

NOTES

f'c = 3000 psi. Fy=40,000 psi.
All bars are # 6.

Four lifting holes. See Lift Hole Details.

Lowest bars with 1" clear cover from bottom.
Remaing bars shall be as fowin pad as possible
Bars are # 6.

30" diameter hole completely through pad.
Recess is 1/2" deep to accept grade riser.

Top and botiom surfaces to be flat and smooth so
assembled vault will provide a steady, horizontal
platform.

®E &0

VAULT SPECIFICATIONS
LARGE MANHOLE PAD

: " 40420
; DATE : 5/12/94 _ W
DRAWN BY: é
DS.G. GRAND VALLEY POWER o
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HVER T
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NOTES: )
fc 23000 psi  Fy= 40,000psi
All bars are #6.
=N '—4 2" a2t 19
IN /28 BENT # 6 BAR @ Two lifting holes. See Lift Hole Detail
i @ Lowest bars with |" clear cover from bottom
4l|/2,, T of pad. Bars are # 6.
4 . "o 13"x 46" hole completely through pad.

LIFT HOLE DETAIL

Weight = 3400 Ibs.

Q@O®

Knockout for possible hole enlargement
I” thick, flush with top of pad.

I" chamfer around top edge.
Top and bottom surfaces to be fiat and smoothso

assembled vault will provide a steady,
horizontal platform.

VAULT SPECIFICATIONS
THREE PHASE TRANSFORMER PAD

40500

SEPT 1992
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NOTES:

f'c =3000 psi. Fy: 40,000 psi Reinforcement
not shown but is required by ASTM C478

3/4" 1.D. Steel sleeve completely through watl (4)

SEE TOP DETAIL

is 50,000 1bs.

16" x 18" knockout centered at bottom of each face of

vault. Concrete thickness shall be 1" on inside wall
of knockout.

@ Direction of loading. Maximum load to be carried

Surface to be flat and smooth so assembled vault
will provide a steady, horizontal platform.

PROFILE

g0 et v e L

e
GE DETAIL

ED

Weight = 3500 Ibs.

4'x 4'x 4’

VAULT SPECIFICATIONS

SQUARE VAULT
40700

SEPT 992 é\/Ay

GRAND YALLEY POWER
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PULLING IRON H T.or
DETAIL
o,
! o |1 %
ol | i REE
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L ' ' 1 "] 1 L]
q,—:,;_L______l _____ 8 OV (leeegncpegem _I_}...';"';i'}"
@'—’a 3“'@5"—)‘4—&“-——,‘4—15" ,: 16" ,1|< 16" ,qu"l-zs‘lr
g2"
@ f'c 23000 psi Fy= 40,000 psi @ Eight 8"x 12" knackouts with 1" thick
All bars are #* 5.

concrete on inside face

Two P:ennsylvamu Insert Corporuhon_ pulling irons Top and bottom surface to be flat and
{supplied by owner) welded to wall reinforcement.

© ! € . ' smooth so assembled vault will provide
Angle iron up to bring shield into contact with a steady, horizontal platform.
concrete. See Detail.

@ See Tongue and Groove Detail

Weight = 3000 Ibs.

VAULT SPECIFICATIONS
6'x6'x 2' SQUARE VAULT

40800
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Handle with

Penta Bolt
enia Bo Junction

Module
Plate

Padlock
\ Hasp

Q|

Fiberglass

4 Ground
/ Sleave
. 10" x 55"
Window

UM33

MALTON EQUIPMENT COMPANY
#MEH30618

Plate

Junction Module Z

\

| / \

Grade Levsi

UM33F }«—— 50" —'
NORDIC FIBERGLASS .

#RC3-552454-MG-PB58—-4152-W3A

NOTES:

1 The following Unlts/Assemblles may_not

be 3 Install "CAUTION” Sign on outside surface of
SPECIFY SEPARATELY: 1R ELuPS o 32F Enclosure and "DANGER” Sign inside Enclosure.

A Multipoint Terminalion and other Accessorles Style | is the Preferred cabinet for

B Fused or Non—fused Loadbreak Elbows. Commercial, Subdlivision w/future
C Grounding Assemblies. 38 Taps. !
D Pad or Sleeve Assemblles (if required)
5 Style Ii can be used for express
2 Al Neutrals and Metallic Non—current carrying T
parts shall be Interconnected and grounded. 3¢ Circuits w/o 3¢ Taps.

THREE PHASE
SECTIONALIZING CABINET

DATE

Jan 2004 GRAND VALLEY POWER

UM33, UM33F
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recans

GROUND LINE

S A | B S A A A A A IS
TS P et i e e e
36" MIN.
CONDUIT
LENGTH AS REQUIRED
SPECIFICATION NUMBER CODES:
UMSO-—(P or 5)-—(DIAMETER)
exavees: UMS0-S-3
IS 3" STEEL CONDUIT
MATERIAL “p=2 | —P-3 |{-p—4 | —p~5 | -p-8
1-2" P.V.C. Condult 1
1=3" PV.C. Conduit i NOTE:
1-4" PV.C. Conduit 1 SPECIFY TRENGH UNIT SEPARATELY.
$~-5" P.V.C. Conduit 1
1=§° P.V.C. Conduit 1
~5-2 | ~S=3 | ~5~4 | ~5-5 | ~5-8

1-2° Staal Conduit

1~3" Steel Conduit

1~4" Steel Condult

MISCELLANEOUS CONDUIT

{=5" Stesl Condult

INSTALLATION

1=6" Stedl Candult

UMS0— o~ —

UM50-S
UM50-P


mwilliams
Text Box
UM50-P 


mwilliams
Text Box
UM50-S


L-dIAN

200A

E‘/MEI'ER (by GVP) ——

/— MAIN DISCONNECT ——~—_ |
(by GVP)

| —— PEDESTAL (by GVP)—— |

Sch. 80 PVC (by customery—
‘/_ELECTRICAL GRADE CONDUIT

SIZE BREAKER

SIDE

R

*

kBY CUSTOMER

VIEW

o
Ll
>
o
O
z
=
Yy
N

FRONT VIEW

SINGLE METER PEDESTAL

STANDARDS

DWG BY: DSG

DATE: 6/14/95

GRAND VALLEY POWER
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¢-diAn

@

| —— METER (by GVP) \E

200A SIZE BREAKER

MAIN DISCONNECT

| —PEDESTAL (by GWP) ———

Sch. 80 PVC (by customer)
ELECTRICAL GRADE CONDUIT i

W

18" MIN, |~——o

.

BY CUSTOMER

)

SIDE

VIEW

— ]

4>‘ 24” MIN. COVER [|—a—o

FRONT VIEW

DUAL METER PEDESTAL

STANDARDS

DWG BY: DSG

DATE: 6/14/95

GRAND VALLEY POWER
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M-dIAN

Auxiliary:

Space for (3) single
pole or (1) single and
21) two pole.

G.E. THQL) total all
poles not to exceed
100 Amps.

— Specify:

200 Amp

I Main Breaker
(2 pole)

P
I
| |1

Consumer wire & conduit
(300 MCM Wire Max.)

TYPICAL WIRING DIAGRAM
METER PEDESTAL

DWG BY : DSG

DATE : 6/20/95

GRAND VALLEY POWER
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l-dIN-SNOD

3/4” EXTERIOR GRADE PLYWOOD
(painted or treated)

/— MAIN DISCONNECT

=—— (6) 6”x1/4” PLATED CARRIAGE BOLTS

200 AMP METER HOUSING RN

METER (BY GVP) —

4"x4"x8’, REDWOOD GROUND WIRE

NIPPLE

CROSS SUPPORT (for conduit)

Sch. 80 PVC Sch. 80 PVC
(Sized to Wire)

GRADE

CONCRETE —=——— GROUND ROD

below grade
( g

24” MIN. COVER |~=—

N
IN D = OUT

(BY CUSTOMER) (BY CUSTOMER)
To GVP Point of delivery

. Meter pedestal may also be constructed with pressure treated timbers; or may be
constructed totally from “unistrut” galvanized steel channel.

. Operable fault interruption disconnecting means mounted below meter socket; main circuit breaker,
or fused disconnecting switch is required.

. Grand Valley Power will furnish meter; customer is responsible for mounting meter socket, disconnecting
means, conduits, grounds, and all other materials, and for Mesa County Electrical Inspection.

. The center of the meter cover shall be 4’ 6” to 5’ 6” above the finished grade.
. Bury underground wire with a minimum cover of 24”.
. Mesa County Electrical Inspection sticker must be present before service can be energized.

. Grand Valley Power reserves the rights to request necessary modifications or reject the
installation as suitable for service as necessary.

CUSTOMER’S METER PEDESTAL
STANDARDS

é\//.é:ﬁ“i CONS-MP-1

DATE: 2/5/10 GRAND VALLEY POWER
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¢-dIN-SNOD

ALL CONNECTIONS IN GUTTER MADE BY GVP

| WIRING GUTTER (LOCKABLE)

3/4” EXTERIOR
GRADE PLYWOOD \
(painted or treated)

|_—— METER (BY GVP)

METER SOCKET

(8)6”x1/4” PLATED
CARRIAGE BOLTS

[T MAIN DISCONNECT

GROUND WIRE

| — 3.0” Sch. 80 PVC
Sch. 80 PVC —_| (Sizes to Wire)

” ” 3 Sch. 80 PVC
4"x4"x8
REDWOOD —

RORR,

CONCRETE
(below grade)

~=— 24” MIN. COVER —=—

(BY CONSUMER)
(BY CONSUMER) R ouT

(BY CONSUMER)
(To GVP Point of Deleivery)

. Meter pedestal may also be constructed with pressure treated timbers; or may be

constructed totally from “unistrut” galvanized steel channel.

. Operable fault interruption disconnecting means mounted below meter socket; main circuit breaker,

or fused disconnecting switch is required.

. Grand Valley Power will furnish meter; customer is responsible for mounting meter socket, disconnecting

means, conduits, grounds, and all other materials, and for Mesa County Electrical Inspection.

. Meter must be at 5 feet above grade.
. Bury underground wire with a minimum cover of 24”,
6. Mesa County Electrical Inspection sticker must be present before service can be energized.

. Grand Valley Power reserves the rights to request mnecessary modifications or reject the

installation as suitable for service as mnecessary.

CUSTOMER’S METER PEDESTAL
MULTIPLE METERS & GUTTER

M? CONS-MP-2

DATE: 6/28/01|  GRAND VALLEY POWER
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200 OR 320 AMP ALL—IN—ONE
METER SOCKET/BREAKER PANEL

METER (BY GVP) ——— |

15/8” X 15/8”
GALVANIZED METAL —™ GROUND WIRE
FRAMING CHANNEL

CROSS SUPPORT (for conduit)

Sch. 80 PVC Sch. 80 PVC
(Sized to Wire)

GRADE
W;" ;‘.; '. | ;.. W
N s ¥y

CONCRETE il
(below grqder/'; ||| | ocrounp roo

24" MIN. COVER [~=—

IN > / = OUT

(BY CUSTOMER) (BY CUSTOMER)
From GVP Point of delivery

]

. Meter pedestal may also be constructed with 4x4 redwood or pressure treated timbers; or may be
constructed totally from “unistrut” 1 5/8” x 1 5/8” galvanized metal framing channel.

. Operable fault interruption disconnecting means, main circuit breaker, or fused disconnecting switch
is required.

. Grand Valley Power will furnish meter; customer is responsible for mounting meter socket, breaker

panel, disconnecting means, conduits, grounds, and all other materials, and for Mesa County Electrical
Inspection.

. The center of the meter cover shall be 5’ above the finished grade.
. Bury underground wire with @ minimum cover of 24”.
. Mesa County Electrical Inspection sticker must be present before service can be energized.

. Grand Valley Power reserves the rights to request necessary modifications or reject the
installation as suitable for service as necessary.

CUSTOMER’S METER PEDESTAL
STANDARDS

é\/‘y CONS-MP-3

DATE:11/29/12 GRAND VALLEY POWER
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41/2° 70 5 1/2”

GRADE

¢ AN NN NN N NN N AN AN NN
T RO R IR IR

A N

Use the knockouts in the meter cabinet to connect the conduit between the
Meter Base and the C.T. Cabinet.

Conduit needs to be installed so that the wiring in the cabinets can be pulled
freely and without severe bends. Grand Valley Power will be installing the
wiring for the C.T.s and for the ground.

If the C.T. cabinet is to be installed inside of a building and the center
knockout is used, the conduit needs to be installed so that the wire can be
pulled freely and without severe bends.

The conduit connecting cabinets needs to be 1” EMT or IMC.

C.T.s are to be installed with the polarity marked with H1 or with white marks
facing the line side.

CT-1

METER BASE / CURRENT TRANSFORMER
INSTALLATION GUIDE

DATE

5/10/2011 GRAND VALLEY POWER
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UR2 (@xw URZ2~-1 (@xw

TRENCHING UNIT
MULTIPLE POWER CABLES
PRIMARY, SECONDARY OR SERVICE

TRENCHING UNIT
ONE CABLE OR
CABLE ASSEMBLY

SAND OR CLEAN SOIL

COMPACTED BACKFILL UNLESS OTHERWSE SPECIFIED

UNDISTURBED EARTH

T

7/

12— .
MINIMUM 4
2}
W

UR2-2 ©xw

TRENCHING UNIT
POWER AND TELEPHONE CABLE

HOTES:
1. DEPTH (D) AND WOTH (W) ARE SPECIFIED IN DESCRIPTION OF UNITS.
2. DEPTHS SPECIFIED ARE YO FINISHED GRADE.
3. OVER~EXCAVATE TRENCHES AS NECESSARY TO ALLOW FOR (a) SAND BEDDING OR

{(b) LODSE SANDY SOILS OR (c} WHERE MORE THAN ONE CABLE WitL BE INSTALLED
IN  TRENCH AND LAYING FIRST CABLE MAY CAUSE TRENCH DAMAGE AND REDUCTION

IN DEPTH.
4. SAND BEDDING iS5 NOT PART OF THESE UNITS AND WLl BE SPECIFIED AS WEEDED.

5. BACKEILUNG IS PART OF ALL TRENCHING UNITS INCLUDING JOINY-USE TRENCHES.

TRENCHES FOR DIRECT
BURIAL CABLES

UR2
, ™
UR2—-2
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1S-24Nn ‘ LN-2¥N

1S-cdN 1IN-¢dNn

W

%

30" NORMAL ?ij;;§§§9/ -
1!

7

JELEPHON 8
PTIONA]
D
7//
12" MIN. /52
X e -
-
12"
MINIMUM
LEGEND )

BEBE aevoiNG SAND OR CLEAN SOIL

[7/7//] COMPACTED BACKFILL UNLESS OTHERWSE SPECIFIED

DR700  unoistunero sasi

CABLE T.V.
OPTIONAL

CABLE T.V.
NORMAL

PRI. = PRIMARY SUPPLY CABLES
SEC. = SECONDARY OR STREETLIGHT WIRES

URT-NT = NORMAL TRENCH 42" -~ 48" DEPTH
URT-ST = SUPER TRENCH 60" + DEPTH
W= 18" — 247 NORMAL

OEPTH (D) AND WIDOTH (W) ARE SPECIFIED IN DESCRIPTION OF UNITS.

DEPTHS SPECINIED ARE TO FINISHED GRADE.

OVER-EXCAVATE TRENCHES AS NECESSARY TO ALLOW FOR (o) SAND BEDDING OR
{b) LOOSE AND SANDY SOILS OR {c) WHERE WMORE THAN ONE CABLE Wil BE
INSTALLED IN TRENCH AND LAYING OF FIRST CABLE MAY CAUSE TRENCH DAMAGE
AND REDUCTION iN DEPTH.

SAND BEDOING S NOT PART OF THESE UNITS AND WILL BE SPEQIFIED AS NEEDED.

BACKAILUING 1S PART OF ALL TRENCHING UNITS INCLUOING JOINT-USE TRENCHES,

TRENCHES FOR DIRECT BURIAL CABLE

UR2-NT
UR2-ST
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G-zdNn ‘ y-zdN ‘ €-2dNn

G-gdNn 01 €-cdn

12 J
MINIUM _

UR2~3 ®mxw

SERVICE OR SECONDARY
AND
* TELEPHONE

BEDDING SAND OR CLEAN SOIL

UNDISTURBED EARTH

EW)

7.

12° I

MINIMUM

P

12 4

————

MINIMUM
¥ S 4

COMPACTED BACKFILL UNLESS OTHERWISE SPECIFIED

UR2—4 (0 x W)

PRIMARY
AND
SECONDARY OR TELEPHONE

UR2—-5 (o xw
PRIMARY, SECONDARY
AND

TELEPHONE

DEPTH (O) AND WDYH (W) ARE SPECIFIED IN DESCRIPTION OF UNITS.

DEPTHS SPECIFIED ARE TO FINISHED GRADE.

OVER—EXCAVATE TRENCHES AS NECESSARY TO ALLOW FOR (a) SAND BEDDING OR
(b) LOOSE AND SANDY SOLS OR (c) WHERE MORE THAN ONE CABLE WiLL BE
INSTALLED [N TRENCH AND LAYING OF FIRST CABLE MAY CAUSE TRENCH DAMAGE
AND REDUCTION IN DEPTH.

SAND BEDDING 1S NOT PART OF THESE UNITS AND WLL BE SPECIEO AS NEEDED.

BACKFILLING IS PART OF ALL TRENCHING UNITS INCLUDING JOINT—USE TRENCHES.

TRENCHES FOR DIRECT BURIAL CABLES

UR2-3
0
UR2-5
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exn

[ Final Grade

(- Cable Tag
(Phase, Source)

INSTALLATION NOTES:

1. Loop cable to provide sufficient length for terminating

in future transformer or transclosure.

MATERIAL

Looping Pedestal (30" L x 8" D x 30" H)

Marker, underground cable

UNDERGROUND/UX3.DWG

SINGLE PHASE
LOOPING PEDESTAL

Revision Date é\/Av

&

July 19, 2016 GRAND VALLEY POWER
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[=——14"' EASEMENT RIGHT-OF-WAY 14' EASEMENT ——
¢ ¢
GvP GVP
TRENCH TRENCH
SPOIL
DILE g - ¢ —6'—] g SPOIL
STREET PILE
|~ 21—
'\'((( SRR .
RRRRRRRA | R LR, R B
SRR I I Y vy R A
.\.§.\\.§$(\§ ' R TRIRIRIRTRIRE RO 2 RRURLIRR 7 \..Q{\?\//. ’./.
\s}gf !
Nl
P
D) . . o .
\\(\\4&{ PHONE & TV CONDUITS, number and size as specified by eash company (48" DEEP FROM THE FINAL GRADE)
2 TYPICAL STREET SECTION
(TYP)

It is the general practice of GVP to allow the developer to

supply and install road crossings for electrical facilities WATER OR SEWER PIPE IS NOT
provided the following GVP requirements are met: ACCEPTABLE - PLEASE CALL

A. 4" Schedule 40 Electrical Grade PVC conduit used, FOR INSPECTION OR QUESTIONS:
(Gray in Color) unless otherwise specified by GVP. (970) 242-0040
B. Conduit buried at specified depth, (see sketch above).
C. Both ends of conduit capped.
D. Conduit locations specified by GVP map.
E. Number of conduits as specified by GVP map.
F. Conduit ends stubed out 5 feet into easement on
both sides.
G. Conduit location marked with:
1. Electronic marker, (tracer wire ) [Optional]
2. As-built of station location (2x4, Steel Post, etc..)
3. Some type of permanent marking system. [Optional]
(on curb concrete, etc.)
If roads are surfaced in development before conduits are
installed, open trenching or boring is required by the Developer.

GVP reserves the right to inspect the location, size and
depth of crossing sleeves and reject the installation if
not per above specifications.

Final Grade at the Trench

48

GVP Trench §
2'Typ. %
12 | R
N “ Min "
Primary Power Conduit:f___:\%_': .
Secondary Power Conduit hone and TV Conduit

END VIEW OF CROSSING

THIS DRAWING TO DEVELOPER WITH MAP
OF CROSSING AT TIME OF CONTRACT.

DATE _/ /[

GRAND VALLEY POWER
ROAD CROSSING SPECIFICATIONS

Revsion Date EXHIBIT "A"

February 17,2020 |  GRANG VAL EY POWER 10F 2

ROAD-CROSSING-1.DWG (8.5x11)




14' EASEMENT

¢
GVP
TRENCH

It is the general practice of GVP to allow the developer to
supply and install road crossings for electrical facilities
provided the following GVP requirements are met:

A. 4" Schedule 40 Electrical Grade PVC conduit used,
(Gray in Color) unless otherwise specified by GVP.
B. Conduit buried at specified depth, (see sketch above).
C. Both ends of conduit capped.
D. Conduit locations specified by GVP map.
E. Number of conduits as specified by GVP map.
F. Conduit ends stubed out 5 feet into easement on
both sides.
G. Conduit location marked with:
1. Electronic marker, (tracer wire ) [Optional]
2. As-built of station location (2x4, Steel Post, etc..)
3. Some type of permanent marking system. [Optional]
(on curb concrete, etc.)
If roads are surfaced in development before conduits are
installed, open trenching or boring is required by the Developer.

GVP reserves the right to inspect the location, size and
depth of crossing sleeves and reject the installation if
not per above specifications.

RIGHT-OF-WAY

N NSRRI O R GGG R
TSI

U

>

PHONE & TV CONDUITS, number and size specified bly each company (24" DEEP FROM THE FINAL GRADE)

TYPICAL STREET SECTION

WATER OR SEWER PIPE IS NOT
ACCEPTABLE - PLEASE CALL
FOR INSPECTION OR QUESTIONS:
(970) 242-0040

K

14' EASEMENT

€
GVP
TRENCH

Spoil
Pile

B N
R NI

’\.‘{\. X .?\v NIRRT X
SRR RS

7.

......

__GVP Trench__|
2'(Typ)

) |
/'
Primary Power Conduit ///________—K
Phone and TV Conduit

Secondary Power Conduit
END VIEW OF CROSSING

THIS DRAWING TO DEVELOPER WITH MAP
OF CROSSING AT TIME OF CONTRACT.

DATE _/ /[

12"
Min.

GRAND VALLEY POWER
ROAD CROSSING SPECIFICATIONS

Revision Date:

EXHIBIT "A"
20F2

February 17, 2020 GRAND VALLEY POWER

ROAD2.V.DWG (11x17)




STREET SIDE HOUSE SIDE
14' EASEMENT
6" g
, | - spolL
NOTE: 2 \ - PILE
4" of select back fill must be S —
added to the trench as a pad o NP
. . (&) K ~ NS
when rocky soil exists. o X ¢ X
. . ©ao >0 WARNING NS
Over excavate to maintain P Y TheE
48" depth to electric primary. P N N\
_ < ~ Y =
S &
Z X <
> o \\//\\
NS j K
Gas Pipe —— \%1/
/|l/— \\X// \\\
Y .
— =2
: | Selected Backfill/ o0 QLY
S |
5 | :¢7.*
: | Electric Primary Wire
| ===
== Phone and Cable TV Electric Secondary Wire
[ PROPERTY LINE K i
11 | (in flex conduit)
S B
. .
2 1| ﬁ
IS |
131 |
171
11 \
11
~ , HOUSE

_}_________

y

ELECTRIC
EQUIPMENT

PROPERTY LINE

____:;:_

i

RE
EASEMENT

STREET R.O.W.
Ql

HOUSE

FIGURE 1

TRENCH SPECIFICATIONS / CONFIGURATION

Revision Date

v,

Dec. 13, 2020

GRAND VALLEY POWER

UR2




CONDUITS

OEOO®

14’ Muti—Purpose Easement

Two Primary Conduits ( in and out ) PROPERTY CORNER
Two Secondary Conduits ( out )

Subject to change with each lot
with number of conduits per lot.

@
STREET  SIDE

GRAND VALLEY POWER

THIS DRAWING TO DEVELOPER WITH MAP OF
CONDUIT STUB LOCATION

CROSSING AT TIME OF CONTRACT.

DATE: 10/14/99 7
DATE __/__/__ DRAWN: D.5.G m%v\m{néﬁ%

11X17 /EASEMENT.DWG




September 1969
Approved for Reprins __ April 1988

il

SPECIFICATIONS FOR CONSTRUCTION
R
1, Ceneral

All construction work shall be done in a thorough end workman-lilke menner
4in accordance with the Staking Sheets » Plans and Spécificatiuns, and the

Construction Drawings,

The Sixth Fdition of the National Electrical Safety Code shall be followed
except where local regulations are more stringent, in which case local
regulations shall govern. :

2. Distridbuting Poles

In distrituting the poles » large, choice, close-grained voles skall be
used for transformer, deadend, angle, and corner poles,

3+« Pole- Set‘ting

The minimum depth for setting poles shall be as follows!

Length of Pole Setting in Soil Setting in A1l Solid Rock
(feet) (feet) (feet)
- 20 L,0 3.0

25 5 00 3‘5
30 Je5 3.5
35 6.0 Lo
Lo 6.0 k.0
L!-S 6.5 q“b
50 70 P
55 Ted 5.0
&0 0.0 5.0

"Setting in Soil" specifications shall apply:
a, Vhere poles are to be set in soil.

b, Where there is a layer of soil of more than two (2) feet in
depth over solid rock.

c. Vhere the hole in solid rock is not substantially veriical or
the diameter of the hole at the surface of the rock exceads
approximately twice the diameter of the pole at the same level,

"Setting in All Solid Rock" specifications shall apply where poles are to
be set in solid rock and where the.hole is substantially vertical, approxi-
mately uniform in diameter and large enough to vermit the use of tamping
bars the full depth of the kole, ’

Where there is a layer of soil two (2) feet or less in depth over solid
rock, the depth of the hole shall be the devth of *the soil in addition to



the depth specified under "getting in A1l Solid Rock" provided, however,
that such depth shall not exceed the depth specified under "Setting in ' \\y

Soil," Y
-/

On sloping ground, the depth of the hole always sball be measured from the

low side of the hole.

DPoles shall be set so that alternate crossarm gains face in opposite direcs

tions, except at terminals and dezdends where the gains of the last two

poles shall be on the side facing the terminal or deadend. On unusually

long spans, the poles shall ve set so that the crossarm comes on the side *
of the pole away from the long spen. Where pole top pins are used, they

shall be on the opposite side of the pole from the gain, with the flat side
against the pole. '

Poles shell be set in alignment and plumbh except at corners, terminals,
engles, junctions, oxr other points of strain, where they shall be set and
raked against the strain so that the conductors shall be in line,

Poles shall be raked against the conductor strain not less than one inch
for each ten fect of pole length nor more than two inches for each ten feet
of pole length after conductors are installed at the required tension.

Pole backfill must be thoroughly tamped the full depth, Excess dirt must
be benked around the pole.

4, Grading of Line

When using high poles to clear cbstacles such as buildings, foreign wire
crossings, railroads, etc., there shall be no upstrain on pin-type insula=
tors in grading the line each way to lower poles.

5. Guys and Anchors

Guys shall be placed before the conductors are strung and shall be attached
to the pole as shown in the Construction Drawings.

All anchors and rods shall be in line with the strain and shall be so in-
stalled that approximately six inches of the rod remain out of the ground.
In cultivated fields or other locations, as deemed necessary, the projecs
tion of the anchor rod above earth may be increased to a maximm of 12
inches to prevent dburial of the rod eye, The backfill of all anchor holes
must be thoroughly tamped the full depth.

When & cone anchor 1s used, the hole, after the anchor has been set in
place, shall be backfilled with coarse crushed rock for two feet above the

anchor, temoing during the £illing with the remainder of the hole to be
backfilled and temped with dirt.

-2-
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6. locknuts

A locknut shall be installed with each nut, eyenut or other fastener on

all bolts or threaded hardware such as insulator pins, upset bolts, double
arming bolts, ete,

T Conductors

Conductors must be handled with care., Conductors shall not be tramped on
nor run over by vehicles, Each reel shall be examined and the wire shall
be inspected for cuts, kinks, or other injuries. Injured portions shall
be cut out and the conductor spliced. The conductors shall be pulled
over suitable rollers or stringing blocks properly mounted on pole or
crossarm if necessary to prevent binding while stringing.

The neutral conductor should be maintained on one side of the pole (preferw

ably the road side) for tangent construction and for angles not exceeding
30 degrees,

With pin-tyve insulators the conductors shall be tied in the top groove of
the insulator on tangent poles and on the side of the inswlator awasy from
the strain at angles, Pin-type insulators shall be tight on the pins and

on tangent construction the top groove must be in line with the conductor
. after tying in.

For neutral and secondary conductors on poles, insulated brackets (Material
Item da) may be substituted for the single and double upset bolts on angles

of 0° to 5° in locations known to be subject to ,considerable conductor
vibration,

All conductors shall be cleaned thoroughly by wirebrushing before splicing
or the installation of a connector or clamp, A suitable inhibitor shall
be used before splicing or applying connectors over aluminum conduetor,

8. BSplices and Deadends

Conductors shall be spliced and deadended as shown on the Construction
Drawings. There shall be not more than one splice per conductor in any
span and splicing sleeves shall be located at least ten feet frcm the
conductor support, No splices shall be located in Grade B crossing spans
and preferably not in the sdjacent gpans.

Y. Taps and Jumpers

Jumers and other leads comnected to line conductors shall have sufficient
slack to allow free movement of the conductors, Where slack is not shown
on the Construction Drawings it will be provided by at least two bends in
& vertical plane, or one in & horizontal plane, or the equivalent. In
areas where seolian vibration occurs, special measures to minimize the
effects of jumper breaks shall be used as specified,

A1l leads on equipment such as transformers, reclosers, ete,, shall be a
minimum of # copper conductivity., Where aluminum Jumpers are used, a

-3 -



connection to an unplated bronze terminal shall be made by splicing a

saort stub of copper to the aluminum jumper using a suitable aluninum
compression sleeve,

ety

10, Hot~line Clamps and Connectors

Connectors and hot-line clamps suitable for the purpose shall be installed
as shown on Cuide Drawings. On all hotwline clamp installations, the

clamp and jumper shall be so installed so that they are permenently bonded
to the load side of the line, allowing the jumper to be desenergized when
the clamp is disconnected, This applies in all cases, even vhere the line

layout is such that the tap line is in actuality the main back to the
power source,

11. Lightning Arrester Gap Settings

The external gap electrodes of lightning arresters, combination arrester=
cutout units, end transformer mounted arresters shall be adjusted to the
menufacturerst recommended spacing, Care shall be taken that the adjusted
gap is not disturbed when the equipment is installed.

12, Conductor Ties

T{es shall be in accordance with Construction Drawings. Hot-line ties
shall not be used at Grade "B" crossings.

13, Sagging of Conductors

Conductors shall be sagged in accordance with the conductor manufacturers’
recommendation. All conductors shall be sagged evenly. The air tempera-

ture at the time and place of sagging shall be determined by a certified
etched glass thermometer.,

The sag of all conductors after stringing shall be in accordance witd the
conductor manufacturers! recommendations, except that a maximum increase

of three inches of the specified sag in any span will be acceptable, Howw
ever, under no circumstances will a decrease in the specified sag be allowed.

14, Secondaries and Service Drops

Secondary conductors mey be bare or covered wires or mulii-conductor service

cable. The conductors.shall be sagged in accordance with the manufacturers!
recommendations,

Conductors for secondary underbuild on.primary lines will normally be bare
except in those instances where preveiling conditions way limit primary
span lengths to the extent that covered wires or service cables may be used.
Service drops shall be covered wire or service cable.

Secondaries and service drops shall be so installed as not to obstruct
.clinbing space., There shall not be more than one splice per conductor in

-4 -



any span, and splicing sleeves shall be located at least ten feet from the
conductor support. Where the same covered conductors or service cables

are to be used for the secondary and service drop, they may be installeq
in one continuous ru,

15, Grounds

Ground rods shall be driven full length in undisturbed earth in accordance
with the Construction Drawings. The top shall be at least 12 inches below
the surface of the earth. The ground wire shall be attached to the rod
with a clamp and secured to the pole with staples, The staples on the
ground wire shall be spaced two feet apart except for a distance of eight

feet above the ground and eight feet down from the top of the pole where
they shall be six inches apart,

All equipment shall have at least two connections from the frame, case or
tank to the multi.grounded neutral conductor.

The equipment ground, neutral wires, and lightning-protective equipment
shall be interconnected and attached to a common ground wire,

16, Clearing Right=of-Way

* In preparing the right-of-way, trees shall be removed, underbrush cleared

and trees trimmed so that the right-of-way shall be clear frow the ground
up and of the width required, Trees fronting each side of the right-ofe
way shall be trimmed symmetricelly unless otherwise specified., Dead trees
beyond the right-of-way which would strike the line in falling shall be
removed. Leaning trees beyond the righteof-way which would strike the line
in falling and which would require topping if not removed shall either e
removed or topped except that shade, fruit, or ornamental trees shall be
trimmed and not removed unless otherwise authorized,

Where RCL units are specified, the right-of-way shall be cleared in
accordance with the specifircations and, in addition, all stumps one-half

inch in diamster and larger shall be sprayed in accordance with the
following specifications:

A mixture consisting of eight pounds acid equivalent of a
low volatile 2, 4, 5.T ester (2 gallons of concentrate)
mixed with L8 gallons of No. 2 fuel oil shall be used for
spraying. The mixture shall be agitated thoroughly during
mixing and application to ensure a uniform distribution of
the chemical throusghout the oil,

The entire periphery of each stumm to be treated shall be
sprayed by thoroughly saturating the bark from freshly cut
surface to ground line, including exposed roots, wnitil runoff
is effected at ground line, Bark shall not be wet from dew,
fog or rain at time spraying is done,

-5 -



Spreying shall be performed in such menner, at such pressure,

and under such wind conditions that drift of spray material to
adjacent vegetation will be avoided, Spraying should be

performed the same day that brush and tree cutting removal work

18 completed but in no event later than 72 hours from the time
tree cutting is performed. If moisture or wind conditions prevent
treatment in accordance with the above, spraying shall be perw
formed as soon thereafter as possible.

To facilitate application, supervision and inventory of RC
assembly units, the spray solution shall be colored by the
addition of an oil soluble red dye suitable for use in the

2, 4, 5T ester end oil mixture, The dye shall be equivaelent
to "0il Red" or "Red O."



Single~Fhage:

VAL, VALA
VAl-1l, VAl-1A
VAl-2

VA2

VA2=-3
VA3

VAL
VAS

INDEX OF CONSTRUCTION DRAWINGS

0° to 5° angle, single primary support

0° to 5° angle, double primary support

0° to 5° angls, double primary and neutral supports

Double primaxy sugports , maximum transverse loading --
500 Lbg./pin (5° to 30° maximm angle)

Double primary and neutral supports 3 naximum transverse
loading == 500 Lbs,./pin (5° to_30° maximum angle)

Vertical construction, 30° to 60° angle

Vertical construction, 60° to 90° angle

Vertical deadend (single)

VAS-l, VA5-2, VAS=24 Single phase tep

VAS=3, VAS=L
TAS

VA7, VAT-1
VA8

VA9

VA9-1

Two=Phasge:
VBl, VB1A
VBl-1l, VBl-lA
VB2
VB3, VB3A
VBL-1, VBL-1A
VBS-1, VB5-1A
VB'?, VB7'1
788
VBG, VB9=2
VB9=-1, VB9-3
Three«Phase:
VCl, VC1B
VCl-1, VC1-1A

VCl-2
VCl=-3

Single phase tap

Vertical Deadend (couble)

Crossarm construction--deadend (singls)
Crossarm construction--deadend (double)
Crosserm construction--double line arm
Crossamm constructicn-~single 1line arm

Cressarm construction--0° to 5° angle, single primary
support

Crossarm construction--0° to 5° angle, double primary
support

Crossarm construction--double primary supporgs, maximum
transverse loading--750 Lbs,./pin (5° to 30° maximum
angle) o

Vertical construction--30° to 60° angle

Vertical construction--60° to 90° angle

Vertical construction--deadend (single)

Crossarm construction--deadend (single)

Crossamm construction--deadend (doubls)

Crossarm construction-~double line amrm

Cressarm construction--single lins arm

Crossarm constretion--0° to 5° angle, single primary
support

Crossarm construction-~0° to 5° angle, double primary
support

Crossarm construction-=C0 to 2° angle (large conductors)

Crossarm congtruction--09 to 5° angle, double primary
support (large conductors)

=T



YC1-h
TC1-5

VC-2
ve2-1

vC2-2

vC3
VC3L
VC3-1
vel-1
vCl~-11,
VC5=1
VC5-1L
Vo7, VO7-1
vecd
VC8-1
VC8=2
VC8-3

Vo9 -
VCo9-1
vGo-2

VC9-3

VIC-Cl
VIC-C1B
VIC-ClL
VDC-C2-1
VIC~C2-1L

VIC~C3
VDC-Ch~1

Crossarm constructionw-2° to 5° angle (large conductors)
Crossarm construction--single primary support with
overhsad neutral

Crossarm construction--double primary support, maximum
transverse loading--500 Lbs./pin (5° to 30% maximum angle)

Crossarm congtruction--double primary support, maximum
transverse loading--750 Lbs./pin (5° to 30% meximum angle)

Crossarm construction--double primary support, large conduc-
tors, maximm transverse loading--1000 Lbs ./pin (5° to 30°
maximum angle )

Vertical construction--~30° to 60° angle

Vertical construction--30° to 60° angle (large conductors)

Vertical construction--10° to 20° angle (large conductors)

Verticszl construction--60° to 90° angle

Vertical construction--60° to 90° engle (large conductars)

Tertical construction--deadend (single) '

Vertical construction--deadend (single) (large conductors)

Crosserm construction--deadend (single)

Crogsamm construction--deadend (double)

Crogsarm construction--deadend (double)

Crossarm congtruction--deadend (double) (large conductors)

Crossarm construction--deadend (double) (large conductors
with unbalanced loads) :

Crossarm construction--~double line arm

Crossarm construction--single line arm

Crossarm construction--double line arm, 0% to 5° angle
(1arge conductors)

Crossarm construction--single line arm (large conduetors)

Three-Phase, Double Circuit:

Crossarm construction--0° to 5° angle, single primary
support (2 crossarm type)

Crossarm construction--0° to 5° angle, single primary
support with overkead neutral (2 crossarm type)

Crossarm consbtruction=--0° to 5° angle, single primary
gupport (2 crossarm type) (large conductors)

Crossarm construction--5° to 30° angle (2 crossarm type)

Crossarm construction--double primary supports, meximum
trangverse loeding--1000 Lbg./pin (2 crossarm type)
(large conductors) 5° to 307 maximum angle

Vertical construction==300 to 609 angle ‘

Vertical construction--60° to 90  angle

VEl-1l, VE1-2, VEl-3 Single down gwy, through-bolt type
E2-1, E2-2, E2-3 Single overhead gy, through-bolt type
E3-2,E3-3, E3~10 Single down guy, wrapped type

EJ.I»"Q’ ﬂ-&“.?»

VES-1, VES-2
VE6~2, VE6“3

Single overhead guy, wrapped type
Deadend guy, crossarm construction
Double down guy



VE7-2L, VE7=3L Three down guys (large conductors)
VEB-2L, VE8-3L  Four down guys (large conductors)
El, El? Single loop guy, wrapped type

Anchor Assemblies:

Fl-1 to ¥Fl-4 Line anchor assembliss
F2-1 to F2-l Log anchor assemblies
-1 Service anchor ssgemblies

F5-1, F5-2, F5~3 Rock anchor asgemblies
Fé~1, F6-2, F6~3 Swamp anchor assembly

Trensformer Assembliss:

VGLO, VG6, VG106 Single phase transformmer at deadend
VGlo Conventional transformer with tank-mounted cutout
and arrester
066 Transformer with double gap and internal fuse
VG106 Self protected transformer
VGl9, V65, VGILS Single phase trapsformer at one-phase tangent
VGa1e Conventional transformer with tank mounted cutout and
arregter
VGés Transformer with double gap and internal fuse
VGLOS Self protected transformer
VG39, VG667, VG136 Single phase transformer on three-phase circuit
VG39 Conventicnal transformer with tank mounted cutout
and arrester
V367 Transformer with double gap ané internal fuse
VG136 Self protected transformer

4150, VG150 One autotransformer

VG210 Two transfcmers, cluster-mounted, open wye, for
120/2L0 volt power loads )

VG310 Three transformers, cluster-mounted, ungrounded wye
delta, for 120/2L0 volt powsr loads

VG311 Three transformers, cluster-mounted, three wire, grounded
delta, for 240 or L8O volt power losds

VG312 Three transformers, cluster~mounted, four wire, grounded

wye-grounded wye, for 120/208 volt powsr loads
Secondary Assemblies:
J5 to J12 Sscondary assemblies
Service Assemblies:
K10, K31, K1 Single conductors

KicC Cakle
K10L, K11L, KILL Large conductors
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K11C, K1ke, K15C
K16C, X17L, K17

VM2-11

VM2-114

™e-12

VM2-124, VM2-12A2

M2-15

%'my %"Ll'
w3-2, W3-3
VM3-104

™3-16

VM3-19, VM3-20
VM3-194, VM3-20A
W™3-23

VMB-QLl-, VI‘B"‘?-S
WM3-2LA, VM3-254
VM5-1 to 8

M5-9 to 16
M5-17 to 23

Regulators:

VM7=
VMT-3

Metering Assembly Gulde

S
M8-6

M8-9

M8-10
MB-11
MB-12

Cable
Ranch-type houses

Miscellaneous Assemblies:

Grounding assembly--ground rod type

Grounding assembly--ground rod type

Pole protection assembly--butt type

Pole protection assembly--wrap-around type(4):
Plate type (A2)

Grounding sssembly--ground rod type for sectionalizing
alr break switch

One sectionalizing fuse cutout

Two or three sectionalizing disconnect switches

One sectionalizing oil circult recloser

Sectionalizing airbreak switch

Two or three sectionalizing oil circult reclosers

Two or three sectionalizing oil clrcuit reclosers

One sectionalizing oil circuit recloser with by-pass
switch

Two or three sectionalizing oil circuit reclosers
with by-pass swltches

Two or three sectionalizing oil circult reclosers
with by-pass switches

Miscelleneous primary assemblies

Miscellaneous primary assemblies
Miscellaneous primary assemblies

One voltage regulator assembly, platform mounted
Three voltage regulators, platform mounted -

Drawings:

Secondary metering, single phase, 120/240 volts

Secondary metering, three phase, 120/240 volts,
howire delta

Yard pole meter installation, pump service carried
underground ,

Yard pole meter installation, all bullding services
carried underground

Secondary metering, three phase, 120/208 volts,
l-wire grounded wye

Secondary metering, three phase, 240 volts, 3-wire
corner grounded delta
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cing Horn Assemblies:

VM10-1k4 Single phase, arcing horn assembly guide
VML0-15 Three phase, arcing horn assembly guide
1lde Drawings:

M19 Crossarm drilling guide

M20 Pole framing guide

M2l Angle construction guide, crossarm to vertical
construction, 30° to 60° angle

M22-1 Tree trimming guide

Maz-2 Tree trimming guide

M2k Cable gervice assembly guide

M2kl Open wire gervice assembly gulde

M2h-10 Assembly gulde of service mast for ranch-type house

M26-5 Security light installation guide (unmetered)

M2T7 Trangformer connection guide, open wire services

M2T7-1 Transformer connection gulde, triplex cable services

M2T7-2 Transformer connection gulde, secondary underbuild

M28 Transformer connection and gervice take-off guide
from secondary

VMEG.1 Tap assembly guide

W33-1 to WM33-6 Side arm agsemblies

M4O~1A Tying guide--single insulator, one plece tie--copper
type conductors with preformed armor rods

MhO-142 Tying guide--single insulator, two piece tie, copper
type conductors with preformed armor rods

M4O-8 Hot line tying guide--copper type conductors with
preformed armor rods

M40-10 Tying guide--single insulator,

eluminum tie wire, ACSR conductor,
stralght or preformed armor rods

MLO~11 Armor rods, ACSR conductors
MhO-12 Preformed armor rods, ACSR conductors
M40-13 Preformed armor rods, copper type conductors
M40-17 Tying guide--double insulator, aluminum .
tie wire, ACSR conductor, straight or preformed armor rods
M40-6 Hot line tying guide, single insulator

aluninum tie wire, ACSR conductor with
straight or preformed armor rods
M40-16 Hot line tying guide, double insulator
aluminum tie wire, ACSR conductor with
gtraight or preformed armor rods

M40=-19 Hot line tying guide, single insulator
pre-coiled aluminum tie wire, ACSR
conductor with straight or preformed
armor rods



Mi1-1
M41-10

Mi2.3
M42-11

Mh2-13
Mh2-21

M3~

M43-10
M45-20

M45-21
M45-22

M52.3, M52-h
Rl

Anglg assembly guide, vertical congtruction,
30° to 60° angle, copper type conductors wilth
preformed rods

Angle assembly guide, vertical comstruction,
30° to 60° angle, ACSR conductors with straight
or preformed armor rods

Deadend assemdly guide, deadend clamp methed,
copperweld copper and copper conductors

Deadend assembly gulde, deadend clamp method,
ACSR conductors

Deadend assembly guide, large conductors

Deadend assembly gulde, compression method,
copper type conductors

Tap assembly guide, copperweld copper and copper
conductors

Tap assembly guide, ACSR conductors

Splicing guide, compression type, copper type
conductors

Splicing gulde, compression type, ACSR conductox

Splicing gulde, compression type, ACSR conductors,
2/0 and larger 1/0 optional

Neutral identification and pole numbering guide

Clearing right-of-way gulde

- 12
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Pole Top Pin Assembly

Position of Guy
when required

Neutral

|
|
|
|
|
|
|
|
|
|
|
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|—————-
|
|
|
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|
|
|
|
|
|
|
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Specify VA1-1A for
Offset Neutral Assembly

MATERIAL NO. MATERIAL
Insulator, pin type 1 Bolt, single upset, insulated, (VA1 only)

Pin, pole top, 20" - Locknuts, as required

Bolt, machine, 5/8" x required length
Wasbher, square, 2 1/4" (ADDITIONAL MATERIALS FOR VA1A)
Washer, 3" square, curved c 1 Bolt, machine 5/8" x required length

j 1 Screw, lag, 1/2" x 4", (VA1A only)

ec 1 Bracket, offset, insulated, (VA1A only)

14.4 | 24.9 KV PRIMARY, 1-PHASE

0 TO 5° ANGLE, SINGLE PRIMARY SUPPORT

Revision Date

Jan 22, 2020 GRAND VALLEY POWER


mwilliams
Text Box
VA1 , VA1A


VI-LVA‘ L-LYA

Pole to be gained on both
sides, to provide a flat surfaces

for the brackets.

ek

Pole Top Pin Assembly

Position of Guy
when required

|
|
|
:
|
|
|
:
|
|
|
|
|
|
|
k

|
L__<=J

Specify VA1-1A for
Offset Neutral Assembly

MATERIAL

ITEM

NO.

MATERIAL

Insulator, pin type

ek

Locknuts, as required

Pin, pole top, 20"

Ccs

2

Bracket, pole top, 1/4" x 3"

Bolt, machine, 5/8" x required length

Washer, square, 2 1/4"

(ADDITIONAL MATERIAL FOR VA1-1A)

Washer, 3" square, curved

C

1

Bolt, machine 5/8" x required length

Bolt, single upset, insulated, (VA1-1 only) j

1

Screw, lag, 1/2" x 4", (VA1-1A only)

ec

1

Bracket, offset, insulated, (VA1-1A only)

14.4 [ 24.9 KV PRIMARY, 1-PHASE
0 TO 5° Angle, Single Primary Support

Revision Date

Aug 16, 2016

GRAND VALLEY POWER



mwilliams
Text Box
VA1-1 , VA1-1A


¢ LVA

Pole to be gained on both
sides, to provide a flat surfaces
for the brackets.

Position of Guy
when required

e ———

——————————_—— — — —

I
¥
|

MATERIAL . MATERIAL

Insulator, pin type Locknuts, as required

Pin, pole top, 20" Bracket, pole top, 1/4" x 3"

Bolt, machine, 5/8" x required length Plate, double support

Washer, square, 2 1/4"

Washer, 3" square, curved

Bolt, single upset, insulated

14.4 | 24.9 KV PRIMARY, 1-PHASE

0° TO 5° ANGLE, DOUBLE PRIMARY AND NEUTRAL SUPPORTS

Revision Date

Jan 22, 2020 GRAND VALLEY POWER



mwilliams
Text Box
VA1-2


MATERIAL

MATERIAL

Insulator, suspension epoxilator

Clamp, hot line

Connectors, crimpit as required

Jumper, as required

Bail, hot line

Deadend assembly, primary

14.4 / 24.9 KV PRIMARY, 1 - PHASE
SECTIONALIZING IN CONDUCTOR DEADEND

Revision Date

Jan. 22, 2020 GRAND VALLEY POWER



VA

Ccs

Neutral

MATERIAL MATERIAL

Insulator, pin type Bracket, pole top, 1/4" x 3"

Pin, pole top, 20" Bracket, insulated

Bolt, machine, 5/8" x required length - Locknuts, as required

Washer, 3" square, curved

DESIGN LIMITS 14.4 | 24.9 KV PRIMARY, 1 PHASE

Maximum transverse load: DOUBLE PRIMARY SUPPORT
500 Ibs. per pin

Maximum line angle within load limits: | Revision Date

o o
5% to 30° Angle Jan 4, 2016 GRAND VALLEY POWER



mwilliams
Text Box
VA2


VeVA

\Position of Guy

when required

Note:
Pole to be gained on both sides
to provide flat surfaces for brackets

Neutral

MATERIAL

MATERIAL

Insulator, pin type

Bracket, pole top, 1/4" x 3"

Pin, pole top, 20"

Bracket, insulated

Bolt, machine, 5/8" x required length

Pipe spacer, pole pin, 3/4" dia. x 1 1/2"

Washer, 3" square, curved

Locknuts, as required

DESIGN LIMITS

Maximum transverse load:
500 Ibs. per pin

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

14.4 / 24.9 KV PRIMARY, 1 PHASE
DOUBLE PRIMARY SUPPORT

Revision Date

Jan 4, 2016

GRAND VALLEY POWER


mwilliams
Text Box
VA2A


€-CVA

Note:

Pole to be gained on
both sides to provide

flat surfaces for brackets.

Alternate Neutral Position | Guy
v//_
1

- la_e_t.igﬁ\ ~

PLAN

2“
Minimum

Position of Guy
when required

MATERIAL

MATERIAL

Insulator, pin type

Rod, armor, selected size

Pin, pole top, 20"

Bracket, insulated

Bolt, machine, 5/8" x required length

Locknuts, as required

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

Plate, double support

Washer, 3" square, curved

Bracket, pole top, 1/4" x 3"

DESIGN LIMITS

Maximum transverse load:
500 Ibs. per pin

14.4 / 24.9 KV PRIMARY, 1-PHASE
DOUBLE PRIMARY AND NEUTRAL SUPPORTS

Maximum line angle within load limits:

Revision Date

5° to 30°

Jan 5, 2016 GRAND VALLEY POWER
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Text Box
VA2-3


EVA

\

SECTIONX-X M

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

MATERIALS

MATERIALS

ITEM
bv

Rod, Armor, select size

Bolt, machine, 5/8" x required length

Washer, square, 3" curved

cd

Angle assembly, primary

Angle assembly, neutral

Insulator, suspension, epoxilator

ce

Bolt, eye, 5/8" x required length

ek

Locknut, as required

Shackle, anchor

DESIGN LIMITS

Maximum transverse load:
4000 Ibs. 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

Revision Date

Jan 22, 2020

GRAND VALLEY POWER
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SECTION X-X \\

MATERIALS . MATERIALS

Bolt, machine, 5/8" x required length Rod, Armor, required size
Washer, square, 2 1/4" Angle assembly, primary

Washer, square, 3" curved Bracket, insulated, J10

Insulator, suspension, 25kv epoxilator Locknut, as required

Bolt, eye, 5/8" x required length

Shackle, anchor

DESIGN LIMITS 14.4 / 24.9 KV PRIMARY, 1-PHASE

Maximum transverse load: 4000 Ibs. 30° TO 60° ANGLE, SINGLE PRIMARY SUPPORT
4000 Ibs. per conductor.

Maximum line angle within load limits: | Revision date
20° to 60° Angle Jan 22, 2020

GRAND VALLEY POWER
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PVYA

SECTION X-X

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

MATERIALS

MATERIALS

Washer, square, 3" curved

Deadend assembly, primary

Insulator, suspension, epoxilator

Deadend assembly, neutral

Bolt, eye, 5/8" x required length

Locknut, as required

Connectors, as required

Jumpers, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE

60° TO 90° ANGLE, SINGLE PRIMARY SUPPORT

Revision Date

Jan 22, 2020

GRAND VALLEY POWER
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SVA

Position of Guy
/ (2) 2 %" square washers

3" square curved washer

Guy~\
\
3" square flat washer jl: %

3" square flat washer 3" square curved washer

Neutral

SECTION X-X

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

MATERIALS
Bolt, eye, 5/8" x required length
Deadend assembly, primary

Deadend assembly, neutral

MATERIALS

Bolt, machine, 5/8" x required length

Washer, square, 2 1/4"

Washer, square, 3" flat

Washer, square, 3" curved Locknut, as required

Insulator, suspension, epoxilator

14.4 / 24.9 KV PRIMARY, 1-PHASE

DEADEND (SINGLE) , SINGLE PRIMARY SUPPORT

Revision Date

Jan 6, 2016 GRAND VALLEY POWER
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Notes:

A5-1 assembly may be used with
drawings such as A1, A1-1, and A2.
(See guide drawings M29-1 and M29-2)

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

3" square flat washer " square flat washer

3" square curved washer
3" square curved =
washer G Tap
|

/
Neutral _—=- S

\ /

%:/

p )

MATERIAL . MATERIAL
Washer, square, 3" curved av - Jumpers and leads, as required
Washer, square, 3" flat ca Deadend assembly, primary
Insulator, suspension, epoxilator cc Deadend assembly, neutral

Bolt, eye, 5/8" x required length ek - Locknuts, as required

Connectors, as required

Modified to meet 14.4 / 24.9 KV PRIMARY
2005 RUS Standards. SINGLE PHASE TAP

Revision Date

JAN 6, 2016 GRAND VALLEY POWER




3'-0" Minimum

\k

3" square 3" square
flat washer curved washer

3" square 3" square
flat washer curved washer

Alternate Neutral Neutral
Location

Neutral

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.

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

MATERIAL : MATERIAL
Washer, square, 3" curved aa Nut, eye, 5/8 (A5-2A only)

Washer, square, 3" flat av - Jumpers and leads, as required

Insulator, suspension, epoxilator ca Deadend assembly, primary

Bolt, eye, 5/8" x required length cc Deadend assembly, neutral

Connectors, as required ek - Locknuts, as required

eu 1 Link, extension, insulated

14.4 | 24.9 KV PRIMARY

Modified to meet
2005 RUS Standards. SINGLE PHASE TAP

Revision Date VA5H-2
JAN 6, 2016 G% VAS-2A




¥-GVA ‘ €-GVA

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.

Neutral

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

|
|
|
|
|
|
:
|
|
|
-

MATERIAL

MATERIAL

Insulator, suspension, epoxilator

Jumpers, as required

Connectors, as required

Nut, eye, 5/8"

Deadend assembly, primary

Deadend assembly, neutral

Locknuts, as required

Modified to meet
2005 RUS Standards.

14.4 | 24.9 KV PRIMARY
SINGLE PHASE TAP

Revision Date

Jan 6, 2016 GRAND VALLEY POWER
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Position of Guy

|
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|
|

aa-ek
Neutral Tap 1?
T
|

—om ===

v

I

|1
I
Iyl
[
L]
]
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VA5-4 assembly may be used with VA3, Items ca and cc are shown on
VA5, VB3, VB5-1, VC3, and VC5-1 structures.  assembly drawings M42-3, M42-11,
M42-13, and M42-21.

Notes:

See guide drawings VM29-1 and VM29-2.

NO. MATERIAL : MATERIAL

Insulator, pin type - Jumpers, as required

Pin, pole top, 20" Deadend assembly, primary

Washed, 2 1/4" square - Locknuts, as required

1
1
2 Bolt, machine, 5/8" x required length Deadend assembly, neutral
2
1

Insulator, suspension, epoxilator

Connectors, as required
Nut, eye, 5/8"

Modified to meet 14.4 | 24.9 KV PRIMARY
2005 RUS Standards SINGLE PHASE TAP

Revision date

JAN 6, 2016 GRAND VALLEY POWER



9VA

R

ca
Position of Gu

X 1 Position of

Neutral when
not deadened

?

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). NG
ltems ac and aa are shown on assembly — — — — —|
drawings M42-3, M42-11, M42-13 and

M42-21.

For Feed Through use Unit VA6-1 SECTION X-X

ITEM [ NO. MATERIAL NO. MATERIAL

b

Pin, pole top, 20" Bolt, eye, 5/8" x required length

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

Washed, 2 1/4" Square, Deadend assembly, primary

Washed, square, 3" curved Deadend assembly, neutral

c
d
d
k

Insulator, suspension, epoxilator - Locknuts, as required

14.4 | 24.9 KV PRIMARY, 1 PHASE
VERTICAL DEADEND (DOUBLE)

Revision Date

April 30, 2020 GRAND VALLEY POWER
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__—Position of Guy

|
|
:
|
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|
|
|
|
~

7
‘l

Notes:

Position of
Neutral when
not deadend

VA6 may be used with drawings such as
VMS3-1A, VM3-10, VM3-41, VM3-23, VM5-1,

VM5-4, VM5-2 (as shown).

Neutral

Items ac and aa are shown on assembly T\_av
drawings M42-3, M42-11, M42-13 and SECTION X-X

M42-21.

ITEM | NO. MATERIAL

MATERIAL

Insulator, pin type

Connectors, as requiredmove

Pin. pole top, 20"

Nut, eye, 5/8"

Bolt, machine, 5/8" x required length

Jumpers, as required

Washed, 2 1/4" square

Deadend assembly, primary

Washed, square, 3" curved

Deadend assembly, neutral

Insulator, suspension, epoxilator

Locknuts, as required

Bolt, eye, 5/8" x required length

14.4 | 24.9 KV PRIMARY, 1 PHASE
VERTICAL DEADEND (DOUBLE FEED THROUGH)

Revision Date

April 30, 2020 GRAND VALLEY POWER



L-LVA ° LVA

——

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

F———————————— e

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.

Neutral

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

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

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

Nut, eye, 5/8"

Washer, 3" square, curved

Deadend assembly, primary

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

Deadend assembly, neutral

Insulator, suspension, expoxilator

Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Dec. 12, 2022 GRAND VALLEY POWER
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8' Crossarm

— c-d-ek
:ir/ Neutral
|

NOTE:
Iltem ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

\.

Neutral

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Locknuts, as required

Bolt, machine 3/4" x required length

8' Crossarm assembly, DE

Insulator, suspension, epoxilator

Deadend assembly, Primary

Washer, Square, curved 3"

Deadend assembly, Neutral

14.4 /24.5 KV PRIMARY , 1-PHASE

8 ' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date é\/‘y VAT7A/8

Feb 21, 2018 GRAND VALLEY POWER




10' Crossarm

NOTE:
Iltem ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

|
|
|
|
|
|
|
|
|
|
|
|
1|
|
|
|
|
|
1|
|
|
k

1

c-d-ek
r—|—1
Lo Neutral
C-d-ekNile/
[

4!_7"

0

il

J

=
\—gj

M|

c—d—ekﬁ/

PLAN

=

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Locknuts, as required

Bolt, machine 3/4" x required length

Crossarm assembly, DE 10'

Insulator, suspension, epoxilator

Deadend assembly, Primary

Washer, Square, curved 3"

Deadend assembly, Neutral

14.4 | 24.9 KV PRIMARY , 1-PHASE

10' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Feb 21, 2018

AT | VATA0

GRAND VALLEY POWER




8VA

3!_6"
c-d-ek

I

/

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

@
c
j

Q
o

hie=]

Notes:
Items ca and cc are shown on

assembly drawings M42-3, _:_\ca
M42-11, M42-13 and M42-21. I PLAN

053
e

|

@
c
<

MATERIAL . MATERIAL
Bolt, machine, 5/8" x required length Nut, eye, 5/8"

Washer, 3" square, curved - Jumpers

Washer, 2 1/4" square, 13/16" hole 2 Deadend assembly, primary

Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" 2 Deadend assembly, neutral

Insulator, suspension, epoxilator - Locknuts, as required

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

14.4 / 24.9 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date é\/Ay

Dec. 12, 2022 GRAND VALLEY POWER
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8' Crossarm

\Neutral

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

[
I ca
g
=
k
ca

CcC

|
|
Neutral—/(:
|

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Deadend Assembly, Primary

Bolt, machine 3/4" x required length

Deadend Assembly, Neutral

Insulator, suspension, epoxilator

8' Crossarm Assembly, DE

Washer, Square, curved 3"

Locknuts, as required

Jumpers, as required

14.4 | 24.9 KV PRIMARY, 1-PHASE

8' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date

Feb 21, 2018

DALT | VASA/S

GRAND VALLEY POWER




10' Crossarm

Neutral\

0

I ca
gk

\ i
qi

NOTE:

Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

—
%k
I ca

cc

|

I

|

|

|
cc/I

|

|
Neutral—//l
|

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Deadend assembly, Primary

Bolt, machine 3/4" x required length

Deadend assembly, Neutral

Insulator, suspension, epoxilator

10' Crossarm assembly, DE

Washer, Square, curved 3"

Locknuts, as required

Jumpers, as required

14.4 /24

.9 KV PRIMARY, 1-PHASE

10' CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date

Feb 21, 2018

GRAND VALLEY POWER
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i || eea— Ly

@ i
I w\d-ek

| Neutral
I n-d-ek | c-d-ek :/

PLAN

4" — | 3-8"
‘ c-d-ek

— i Neutral\\|

g
f \

L 1 )

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

MATERIAL . MATERIAL

Insulator, pin type Bolt, double armed, 5/8" x required length

Bolt, machine, 5/8" x required length - Locknuts, as required

Washer, 3" square, curved Letters 2C, 2N with 1" nails

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

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

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

14.4 / 24.9 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM

Revision Date

Dec. 12, 2022 GRAND VALLEY POWER
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L-6VA

c-d-ek
c-d-ek\/ I Neutral
A |
ﬁﬁa /

_ @&
\ | ]

g |

I
3|_8l| 4"

W-S.Z‘;“'\
Y

c-d-ekl

B

Position of Guy/

when required
(9" below bottom
bolt on arm)

U PSS —— A S E———

7
l\

MATERIAL . MATERIAL

Insulator, pin type Pin, crossarm, steel, 5/8" x 10 3/4"

Bolt, machine, 5/8" x required length 1 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

Washer, 2 1/4" Square Letters 2C, 2N with 1" nails

Washer, 3" Square, curved - Locknuts, as required

14.4 / 24.9 KV PRIMARY, 1-PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM

Revision Date

Dec. 12, 2022 GRAND VALLEY POWER
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VIOA “ LOA

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

Pole Top Pin
Assembly

| .
L J

Specify VC1A for

Offset Neutral Assembly

MATERIAL

MATERIAL

Insulator, pin type

(ADDITIONAL MATERIALS FOR VC1A)

Pin, pole top, 20"

Bolt, machine, 5/8" x required length

Bolt, machine, 5/8" x required length

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

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

Screw, lag, 1/2" x 4" (VC1A only)

Washer, 3" square, curved

Bracket, offset, insulated (VC1A only)

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

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

Locknuts

Bolt, single upset, (VC1 only)

Spool insulator, (VC1 only)

14.4 / 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION, SINGLE PRIMARY SUPPORT

Revisions Date

Dec 28, 2022

GRAND VALLEY POWER
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L______T_

Neutral

- P

Position of Guy cm-bs
when required

(9" below bottom

bolt on arm) ||
|
d-ek ' '

. _ﬂ\j

—_—A—

Specify VC1AR for

POLE TOP PIN ASSEMPLY offset neutral assembly

MATERIAL . MATERIAL
Insulator, pin type (ADDITIONAL MATERIAL FOR VC1-1AR)

z
©

Pin, pole top, 20" ¢ Bolt, machine, 5/8" x required length

Bolt, machine, 5/8" x required length d Washer, 2 1/4" square, 13/16"hole
Washer, 2 1/4" square, 13/16"hole Bracket, offset, insulated (VC1AR only)
Washer, 3" square, curved j Screw, lag, 1/2" x 4" (VC1AR only)

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0"
Bolt, single upset, (VC1R only)

=== IO |~ ]|W

Spool insulator, (VC1R only)

Locknuts

14.4 /] 24.9 KV, 3 PHASE
RAPTOR PROTECTION, CROSSARM CONSTRUCTION
DOUBLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

Revision Date é\/AJ

Dec. 28, 2022 GRAND VALLEY POWER
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Position of Guy
when required
(9" below bottom
bolt on arm)

|
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y o ___

Neutral

L= \J

Specify VC1AP for
offset neutral assembly

m————————— e
)

)

z
©

MATERIAL

MATERIAL

Bolt, machine, 5/8"x required length

(ADDITIONAL MATERIAL FOR VC1AP)

Washer, 2 1/4" square

Bolt, machine, 5/8" x required length

Washer, 3" square, curved

Washer, 2 1/4" square

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

Screw, lag, 1/2" x 4" (VC1AP only)

Bolt, single upset (VC1P only)

Bracket, offset, insulated (VC1AP only)

Spool insulator

Insulator, post type

Aalw|la|lalaloolo|lo

Bracket, pole top

Locknuts

DESIGN LIMITS

Not to be used with large conductor
Maximum transverse load:

750 Ibs per conductor
Maximum line angle within
load limits : 5° Angle

VC1P, VC1AP

14.4 / 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION, SINGLE PRIMARY SUPPORT

Revision Date

Dec. 28, 2022

NAT

GRAND VALLEY POWER
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®©

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

! =

r———————————_— —

b

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
=

NOTE:
VC1PL has a 8' Crossarm
VC1PLX has a 10' Crossarm

MATERIAL . MATERIAL

Bolt, machine, 5/8"x required length Spool insulator

Washer, 2 1/4" square Insulator, post type

Washer, 3" square curved Bracket, pole top
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8' - Locknuts

Bolt, single upset

(VC1PLX)
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'

DESIGN LIMITS 14.4 /1 24.9 KV, 3 PHASE

Maximum transverse load: CROSSARM CONSTRUCTION, SINGLE PRIMARY SUPPORT
750 Ibs per conductor (LARGE CONDUCTORS)

Maximum line angle within Revision Date Q\/Ag VC1PL

. . o

VC1PL, VC1PLX
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Position of Guy

when required d-ek
(9" below bottom

bolt on arm)

\
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_1__
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Neutral

®©

f—————————
 _ _

)

Lo _ﬂxj
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Specify VC1APR for
offset neutral assembly

MATERIAL

MATERIAL

Bolt, machine, 5/8"x required length

(ADDITIONAL MATERIALS FOR VC1APR)

Washer, 2 1/4" square

Bolt, machine, 5/8"x required length

Washer, 3" square curved

Screw, lag, 1/2" x 4" (VC1APR only)

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

Bracket, offset, insulated (VC1APR only)

Locknuts

Bolt, single upset

Spool insulator

Insulator, post type

Bracket, pole top

14.4 / 24.9 KV, 3 PHASE

RAPTOR PROTECTION, CROSSARM CONSTRUCTION
SINGLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

VC1PR, VC1APR

Revision Date éVAJ VC1 PR

Dec 26, 2019 GRAND VALLEY POWER VC1APR
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/ d-ek
Position of Guy

when required
(9" below bottom
bolt on arm)

L

Specify VC1APLR for
offset neutral assembly

MATERIAL . MATERIAL
Bolt, machine, 5/8"x required length (ADDITIONAL MATERIAL FOR C1APLR)
Washer, 2 1/4" square, 13/16" hole Bolt, machine, 5/8" x required length
Washer, 3" square curved, 13/16" hole Washer, 2 1/4" square, 13/16" hole
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" j Screw, lag, 1/2" x 4" (C1APLR)
Bolt, single upset Bracket, offset, insulated (C1APLR)

Spool insulator

Insulator, post type

Bracket, pole top

Locknuts

DESIGN LIMITS: 14.4 /| 24 9 KV, 3 PHASE

Max. transverse load: RAPTOR PROTECTION, CROSSARM CONSTRUCTION
750 Ibs per conductor SINGLE PRIMARY SUPPORT, (LARGE CONDUCTORS)

Max. line angle within load limits: | Revision Date G\/Ag VC1PLR
5° Angle Dec. 30, 2022 GRAND VALLEY POWER VC1 APLR

VC1PLR, VC1APLR
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V1-LOA ‘ L-LOA

~Neutral

(9" below bottom
bolt on arm)

L_
Specify VC1-1A for
Offset Neutral Assembly

Pole Top Pin
Assembly

MATERIAL . MATERIAL
Insulator, pin type Spool insulator, (VC1-1 only)

Pin, pole top, 20" Bracket, pole top

Bolt, machine, 5/8" x required length - Locknuts
Washer, 2 1/4" square, 13/16"hole
Washer, 3" square, curved (ADDITIONAL MATERIAL FOR VC1-1A)

Pin, crossarm, steel, 5/8" x 10 3/4" c Bolt, machine, 5/8" x required length
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0" d Washer, 2 1/4" square, 13/16"hole

Bolt, double arming, 5/8 x required length Bracket, offset, insulated (VC1-1A only)
Bolt, single upset, (VC1-1 only) j Screw, lag, 1/2" x 4" (VC1-1A only)

14.4 /24 9 KV, 3 - PHASE

CROSSARM CONSTRUCTION
DOUBLE PRIMARY SUPPORT AT 0° TO 5° ANGLE

Revision Date

Dec. 30, 2022 GRAND VALLEY POWER
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Position of Guy J
when required

(9" below bottom
bolt on arm)
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Specify VC1-1AR for

Pole Top Pin Assembly Offset Neutral Assembly

MATERIAL . MATERIAL

Insulator, pin type Bracket, pole top

Pin, pole top, 20" - Locknuts

Bolt, machine, 5/8" x required length
Washer, 2 1/4" square, 13/16"hole (ADDITIONAL MATERIAL FOR VC1-1AR)
Washer, 3" square, curved c Bolt, machine, 5/8" x required length

Pin, crossarm, steel, 5/8" x 10 3/4" d Washer, 2 1/4" square, 13/16"hole
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" j Screw, lag, 1/2" x 4" (VC1-1AR only)

Bolt, double arming, 5/8 x required length Bracket, offset, insulated (VC1-1AR only)

Bolt, single upset, (VC1-1R only)

Spool insulator, (VC1-1R only)

14.4 /249 KV, 3 PHASE

RAPTOR PROTECTION, CROSSARM CONSTRUCTION
DOUBLE PRIMARY SUPPORT AT 0° TO 5 ° ANGLE

Revision Date é\/AJ \>/CC1 1;1 'IA\RR

Dec. 30, 2022 GRAND VALLEY POWER
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Note: Lower phase may be mounted on other side o0

—_— —

pole.

MATERIAL

ITEM

MATERIAL

Bolt, machine, 5/8" x required length

ea

Insulator, post type 25 kv

Washer, square, 2 1/4"

eb

Bracket, pole top

Screw, lag, 1/2" x 4"

ek

Locknuts, as required

Bolt, single upset, insulated

€q

Insulator bracket, single

14.4 /1 24.9 KV, 3 PHASE

VERTICAL CONSTRUCTION, SINGLE PRIMARY SUPPORT

at 0° to 2° angle

Revision Date

Jan 3, 2020

GRAND VALLEY POWER
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Neutral

B

— O —
A~

— a) — —
A\~

| c-d-ek/T ! H
! || !
Obsolete. For Retirement Only. Use Post Insulaton Unit.

PLAN

Position of Guy/

when required

Note:

This construction required for

all conductors having a breaking
strength of more than 4500
pounds.

MATERIAL . MATERIAL

Insulator, pin type Bolt, single upset

Pin, pole top, 20" Spool insulator

Bolt, machine, 5/8" x required length Brace, wood, 60" span

Washer, 2 1/4" square, 13/16" hole - Locknuts, as required

Washer, 3" Square curved, 13/16" hole

Pin, crossarm, clamp type
Crossarm, 3 3/4" x 4 3/4" x 8'-0"

Bolt, carriage, 1/2" x required length

DESIGN LIMITS 14.4 | 24 9 KV, 3 PHASE

Maximum transverse load : CROSSARM CONSTRUCTION
500 Ibs. per conductor. (LARGE CONDUCTORS)

Maximum line angle within load | Revision Date
limits 2° angle

Jan 3, 2020 GRAND VALLEY POWER
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HVZ-LOA “¥Z-LOA

8" | 4|_4l|

I
H ;/Neutral

4| 4l|

Position of Guy
when required

Note:

This construction required for

all conductors having a breaking
strength of more than 4500
pounds.

L

Specify VC1-2AR for
offset neutral assembly

MATERIAL

MATERIAL

Insulator, pin type

Brace, wood, 60" span

Pin, pole top, 20"

Locknuts, as required

Bolt, machine, 5/8" x required length

Spool insulator

Bolt, machine, 1/2" x required length

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

(ADDITIONAL MATERIAL FOR C1-2AR)

Washer, round, 1 3/8" diameter., 9/16" hole

Bolt, machine, 5/8" x required length

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

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

Pin, crossarm, clamp type

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

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

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

Bolt, single upset

DESIGN LIMITS

Maximum transverse load:
500 Ibs per conductor

14.4 /24 9 KV, 3 PHASE

RAPTOR PROTECTION, CROSSARM CONSTRUCTION

(LARGE CONDUCTORS)

Maximum line angle within Revision Date

load limits: 2° angle Jan 3, 2020

\/ 4 VC1-2R
M < VC1-2AR

GRAND VALLEY POWER



mwilliams
Text Box
VC1-2R , VC1-2AR


Obsolete. For Retirement Only. Use Post Insulator Unit.
-4" | 8

8" 3l - 4" JJ

A

3I

Lo g

Position of Guy

]
{
r when req'd 4}~ %@~

Pole top pin

Pole to be
gained on both
sides to provide
flat surfaces for
brackets.

POLE TOP PIN ASSEMBLY

ITEM | NO. MATERIAL ITEM [NOQ. MATERIAL
a | 6 |insulator, pin type g | 2 |Crossarm, 3 34'x 4 34"x 8-0"
b _| 2 |Pin, pole top, 20" n_| 4 |Bolt, double arming, 5/8"x req'd. length
¢ | 4 |Bolt, machine, 5/8"x req'd. length cs | 2 |Pole top bracket
¢ | 4 |Bolt, machine, /2" x reqd. length cu | 2 |Brace, wood, 60" span
d |13 |Washer, square 2 174" da | |Bracket, insulated
d | 4 |Washer, rd., | 3/8" diom. dl_| 2 |Pipe spacer, 3/4"dia. x | /2"
f |4 |Pin, crossorm, steel, clamp type ek Locknuts

144/24.9 KV, 3- PHASE
CROSSARM CONSTRUCTION-DOUBLE PRIMARY SUPPORT

0° TO 5° ANGLE (LARGE CONDUCTORS)

Jan. 1,1963
1Y

VCI-3

VC1-3
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::II — n—d-ek

1.

_/—‘ <

1

Position of guy
when required

TN
=

d-ek
NOTE:
This construction required for o
all conductors having a breaking
strength of more than 4,500 PODLEETA'I%PO‘IZIN

pounds. ASSEMBLY

MATERIAL . MATERIAL

insulator, pin type Crossarm, 3 3/4” x 4 3/4" x 10'-0"
Pin. pole top, 207 Bolt, double arming, 5/8” x req’d length

Bolt, machine, 5/8” x required length Bolt, single upset

Bolt, machine, 1/2” x required length Spool insulator

Washer, 2 1/4” square, 13/16 hole Brace, wood, 60” span

Washer, round, 1 3/8” dia., 9/16” hole Pipe spacer, 3/4” dia. x 1 1/2"
Washer, square curved, 3” Locknuts, as required

Pin, crossarm, steel, clamp type

RAPTOR PROTECTION
14.4/24.9 KV, 3 — PHASE CROSSARM CONSTRUCTION
DOUBLE PRIMARY SUPPORT, (LARGE CONDUCTORS)

DWG BY: DSG

DATE: 3/2/07 | GRAND VALLEY POWER

VC1-3R
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Neutral

Position of Guy
(9" below bottom c-d-ek
bolt on arm)

NOTE: Pole o be ained
. Ole 10 be gaine
When the transverse load is ek on both sides fo

more than 500 pounds, provide flat surfaces

substitute VC2-1 or VC2-2 for brackets.
i POLE TOP PIN ASSEMBLY

NO. MATERIAL . MATERIAL

Insulator, pin type Rod, armor, selected size

Pin, pole top, 20" Spool insulator (Neural)

Bolt, machine, 5/8" x required length Pole top, bracket

Washer, 2 1/4" square, 13/16"hole Bracket, insulated (Neutral)
Locknuts

Washer, 3" square, curved

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"
Bolt, double arming, 5/8 x required length

DESIGN LIMITS 14.4 / 24.9 KV, 3 PHASE

Maximum transverse load: CROSSARM CONSTRUCTION, DOUBLE PRIMARY SUPPORT
500 Ibs. per conductor

Maximum line angle within Revision Date

load limits: 5 to 30° Dec. 30, 2022

VC2
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\ KNeutral \g \

4!_8"

NOTE:

When the transverse load is
more than 500 pounds per pin,
substitute VC2-1 or VC2-2

as required.

(9" below bottom

bolt on arm)

Pole to be gained
on both sides to
provide flat surface
for brackets

POLE TOP PIN ASSEMBLY

ITEM | NO. MATERIAL

ITEM

NO.

MATERIAL

Insulator, pin type

n

Bolt, double arming, 5/8 x required length

Pin, pole top, 20"

bv

Rod, armor, selected size

Bolt, machine, 5/8" x required length

cm

Spool Insulator

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

Cs

Pole top bracket

Washer, 3" square, curved

da

Bracket, insulated (Neutral)

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

ek

Locknuts

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

DESIGN LIMITS

Maximum transverse load:
500 Ibs. per conductor

Maximum line angle within
load limits: 5 to 30°

VC2R

14.4 /24 9 KV, 3 PHASE

RAPTOR PROTECTION, CROSSARM CONSTRUCTION
DOUBLE PRIMARY SUPPORT

Revision Date:

Jan. 3, 2023

GRAND VALLEY POWER
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L-COA

(
NS

n-d-ek PLAN '

T

g

4!_8"

1!_7"

2

bolt on arm)

tu

*”Eﬂ

c-d-ek

=o'

Position of Guy —/_

(9" below bottom

11—

I
e

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.

Neutral may also be mounted on the crossarm.

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.

ITEM ) MATERIAL

ITEM

NO.

MATERIAL

a Insulator, pin type

n

3

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

Bolt, machine, 5/8" x required length

bv

4

Rod, armor, selected size

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

da

1

Bracket, insulated

Washer, 3" square, curved

ek

Locknuts, as required

Pin, cross arm, steel, 5/8" x 10 3/4"

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

DESIGN LIMITS

Maximum transverse load:
750 Ibs. per pin

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

14.4 / 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION, DOUBLE PRIMARY SUPPORT

Revision Date:

Jan. 3,

2023

AT

GRAND VALLEY POWER
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6"
l
':m 1
: I
“ | ; | If transverse load exceeds
| I | j 1000 Lbs./pin use vertical
c-d | / construction.
Y ] \4-4.
: \ da

< )
/ | / /
/ / ’

;f@\ S e e

—— i B i ; amos et | ¢ 43,

A e e —CEb Y =
‘_/, / \t"’“ — —3-!:.-: \\ _-: — s ~ { ’EE—

\ c-d- ek \ n-d " \ \ -

Notes: \ \ ‘ \

l. Side groove of insulator must always be larger than the overall diameter of
conductor including armor rods when required.

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

3. This construction required for all conductors having o breaking strength of more
than 4,500 pounds.

HITEM NO. MATERIAL ITEM [NO. MATERIAL
a | 6 |insulator, pin type g | 2 |crossarm,3 34'x 4 34"x 10'- 0"
¢ | 2 |Bolt, machine, 5/8" x reqd. length i |2 |screw, iag, 172"x 4"
¢ | 4 |Bolt,machine, 172" x req'd. length ; n_| 6 |Bolt, double armina, 5/8"x req d. length
d |21 |Wosher, square 2 1/4" cu | 2 {Broce, wood, 60" span
d | 4 |Washer, rd., | 3/8" diom. da | t |Brocket, insulated
f | 6 |Pin, crossarm, steel, clamp tvpe ek Locknuts_

144/249 KV, 3- PHASE

CROSSARM CONSTRUCTION- DOUBLE PRIMARY SUPPORT
(LARGE CONDUCTORS)

MAXIMUM TRANSVERSE LOADING— 1000 LBS./ PIN

5° TO 30° MAX. ANGLE

Jan.i,1863 VCZ’Z
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€OA

/

/

SECTION X-X

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

NO. MATERIALS . MATERIALS

Bolt, machine, 5/8" x required length Rod, Armor, select size

Washer, square, 3", curved Angle assembly, primary

1

6

3 Insulator, suspension, epoxilator Angle assembly, neutral
4

Bolt, eye, 5/8" x required length - Locknut, as required

4 Shackle, anchor

DESIGN LIMITS 14.4 | 24.9 KV PRIMARY, 3-PHASE

Maximum transverse load: VERTICAL CONSTRUCTION - 20° TO 60° ANGLE
4000 Ibs. per conductor

Maximum line angle within Revision Date 7
H H . o o &
limits: 20 to 60° angle Jan. 3, 2020 GRAND VALLEY POWER
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|
|
Position |
of Guy :
|

|

/Position

l
|
|
I
I
|
|

Position
of Guy

4" x 3" Stud Bolts

Connecting
\,—I—“ .
I /Lmk
© O:[HJ:O @
@ 0
RGP
|l[£UI| 2" Holes for

Lag Screws

/
,” POLE BAND DETAIL

NOTE:

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

ce

Neutral

Guy—/

Section X-X

MATERIAL

MATERIAL

Screw, Lag, 1/2" x 4"

Jumpers, as required

Insulator, suspension, epoxilator

Rod, armor, select size

Connectors, as required

Link, connecting

Pole band, required diameter

Link, extension, insulated

Angle assembly, primary

Angle assembly, neutral

DESIGN LIMITS
Maximum transverse load:
4000 Ibs. per conductor
Maximum line angle within
limits: 30° - 60°

VC3L

14.4 /1 24.9 KV - 3 PHASE

VERTICAL CONSTRUCTION, POLE BAND
(LARGE CONDUCTOR)

Revision Date:

Jan. 9, 2020
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L-EOA

W

:-K—Position

of Guy

Neutral/

MATERIAL : MATERIAL

Bolt, machine, 5/8" x required length Shackle, anchor

Washer, square, 3", curved Rod, armor, select size

Insulator, suspension, epoxilator Bracket, angle, 5/8"

Clamp, suspension Bolt, clevis, 5/8" x required length

Locknuts, as required

DESIGN LIMITS 14.4 /24 9 KV - 3 PHASE

Maximum transverse load: VERTICAL CONSTRUCTION
4000 Ibs. per conductor (LARGE CONDUCTOR)
Maximum line angle within Revision Date:
load limits: 10°-20° Jan. 14, 2020
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TL-€OA

1" n 4" X %"
7 x4 Stud Bolts
Pole Band

=" Hole for
-

Lag Screw e
Mg

j
' LU

3" x 93" Twisted
90 degree Link

POLE BAND DETAIL

3" x 93" Twisted
90 degree Link

MATERIAL

MATERIAL

Screw, lag, 1/2" x 4"

Shackle, anchor

Insulator, suspension, epoxilator

Bracket, angle, 5/8"

Clamp, suspension

Link, Connecting, Twisted 90 degree

Pole Band, required diameter

DESIGN LIMITS

Maximum transverse load:
4000 Ibs. per conductor

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

14.4 /24 9 KV - 3 PHASE

VERTICAL CONSTRUCTION - LARGE CONDUCTOR

Revision Date

Jan. 14, 2020



mwilliams
Text Box
VC3-1L



L-¥OA

3'-0'
Minimum

Guy ' o-d-ek
W N

-

— — Neutral
‘f

SECTION Y-Y

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

MATERIALS NO. MATERIALS

Washer, square, 3", curved - Jumpers, as required

Insulator, suspension, epoxilator Deadend assembly, primary

Bolt, eye, 5/8" x required length Deadend assembly, neutral

Connectors, as required - Locknut, as required

Insulator, fiberglass, strain

DESIGN LIMITS 14.4 / 24.9 KV, 3-PHASE

Maximum line angle within VERTICAL CONSTRUCTION - 60° TO 90° ANGLE
limits: 60° to 90°

Modified to meet Revision Date:
2005 RUS Standards.

Jan. 15, 2020
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1L-¥OA

Position
of Guy

4|| X %ll
Stud Bolts

Connecting
Link

T
oN!

0
== (@] [o

ol 9,
T Ao

for Lag Screw

POLE BAND DETAIL

|=§_=__=_

eu

Section X-X

NO.

MATERIAL

MATERIAL

8

Link, extension, insulated

Jumpers, as required

Screw, Lag, 1/2" x 4"

Link, connecting

Insulator, suspension, epoxilator

Deadend assembly, primary

Connectors, as required

Deadend assembly, neutral

Pole band, required diameter

NOTE:

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

VC4-1L

14.4 /1 24.9 KV, 3 PHASE

VERTICAL CONSTRUCTION, POLE BAND

(LARGE CONDUCTOR)

Revision Date:

Jan. 15, 2020
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4l| X %ll
Stud Bolts

Connecting

—~TTI Link
:|IHm

7/
Position

of Guy ﬂﬂ_ﬂ

@__[o)

3" Hole
for Lag Screw

POLE BAND DETAIL

%

/

/7
Position
of Guy

’%i_____

/

7/
Position
of Guy

X

B

AN

7
Position
of Guy

C

MATERIAL . MATERIAL
Screw, Lag, 1/2" x 4" Jumpers, as required
Insulator, suspension, epoxilator Deadend assembly, primary
Connectors, as required Deadend assembly, neutral
Pole band, required diameter Link, extension, insulated

NOTE: 14.4 / 24.9 KV 3 PHASE
’ VERTICAL CONSTRUCTION - 60° TO 90° ANGLE
Items ca and cc are shown POLE BAND, LARGE CONDUCTOR

on assembly drawings M42-3,
M42-13 and M42-21.

Revision Date

Jan. 15, 2020

VC4-4L
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18-¥OA

4|| X %ll
Stud Bolts

Connecting
it Link
Position Wﬂﬂ' i
of Guy I| I

0]

< hiljliclame
JILHLIEJ" o o

for Lag Screw

POLE BAND DETAIL

S

/
/

Position
of Guy

—

AN

Com

Ve
Position

of Guy

Bl

X

N

X
]| / Neutral

|
s N ———— /
Position || —! _\_ S
of Guy av :
i Section X-X

NO. MATERIAL : MATERIAL

8 Link, extension, insulated Jumpers, as required

AN

Screw, Lag, 1/2" x 4" Link, connecting

Insulator, suspension, epoxilator Deadend assembly, primary

Connectors, as required Deadend assembly, neutral

Pole band, 4 way assembly, w/ 3/4" threaded rod

14.4 /1 24.9 KV, 3 PHASE

VERTICAL CONSTRUCTION - 60° TO 90° ANGLE
POLE BAND, LARGE CONDUCTOR

Revision Date:

Jan. 15, 2020
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L-GOA

c -d-ek Guy

| iodek I\ o-d-ek

Position of Gu
Ve Y

I
I
__I.
I
I
I
I
I

o

; 3-0'

Minimum

+ - L eu
k ca

3!_0"

Minimum ca SECTION X-X

Position of Guy

s
—I % N XE@E%‘:— 7[ — Neutral
Neutral SECTION Y-Y
Lj“ .

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

NO. MATERIALS . MATERIALS

Bolt, machine, 5/8" x required length Deadend assembly, primary

Washer, square, 3", curved Deadend assembly, neutral

Insulator, suspension, epoxilator - Locknut, as required

Bolt, eye, 5/8" x required length Jumper as required

Insulator, fiberglass, strain

14.4/24.9 KV, 3-PHASE

VERTICAL CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Jan 15, 2020
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TL-GOA

Position
of Guy

Position

o  of Guy
S

7/
/7

Position
of Guy

Position
of Guy

I
l
|
|

/—CC
s \_ + L mNﬂeutraI

| eu

4" X %ll
Stud Bolt

Connecting

Link
in \fr”
75 Hole for Wﬂ | i

Lag Screw o

@»g::%ﬁm [0)
|lLLLlII
POLE BAND DETAIL

Section X-X

ITEM | NO.

MATERIAL

MATERIAL

4

Link, extension, insulated

Jumpers, as required

Screw, Lag, 1/2" x 4"

Link, connecting

Insulator, suspension, epoxilator

Deadend assembly, primary

Connectors, as required

Deadend assembly, neutral

Pole band, required diameter

NOTE:

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

14.4 /1 24.9 KV - 3 PHASE

VERTICAL CONSTRUCTION, POLE BAND

(LARGE CONDUCTOR)

M42-13 and M42-21. Revision Date

Jan. 16, 2020
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L-LOA “ LOA

Position of Guy
when required

= o-d-ek

Obsolete. For Retirement Only.

o-d-ek
Neutral

Notes:

1 See drawing E5-1 for
crossarm loading limitations.

2 Designate as VC7-1 for
assembly with three crossarms.

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

MATERIAL

MATERIAL

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

Bolt, eye, 5/8" x required length

Washer, square, 3" curved

Nut, eye, 5/8"

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

Deadend assembly, primary

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

Deadend assembly, neutral

Screw, lag, 1/2" x 4"

Brace, wood, 28" pair

Insulator, suspension, epoxilator

Locknuts, as required

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

Jumpers as required

Not for large conductors 14.4/24.9 KV, 3 PHASE

For 336 & 477 ACSR CROSSARM CONSTRUCTION, DEADEND (SINGLE)

use VC7A/8

Revision Date

Jan 16, 2020

/oy 4

y 4

GRAND VALLEY POWE
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8' Crossarm

0,

A
NOTE: X J

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

Neutral

SECTION X-X

21" Square
flat washer

aa

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Nut, eye, 3/4"

Bolt, machine 3/4" x required length

Deadend assembly, Primary

Washer, Square, curved 3"

Deadend assembly, Neutral

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

8' - Crossarm assembly, DE

Insulator, suspension, epoxilator 7.2 KV

Locknuts, as required

Bolt eye, 5/8" x required length

UG Lags on bottom VC7A/8

For 336 ACSR & 477 ACSR 14.4/24.9 KV, 3-PHASE

VC7A/8 is Preferred 8' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date

VC7A/8 , VC7A/10

Jan 16, 2020

GRAND VALLEY POWER
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10' Crossarm

X

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

Neutral

SECTION X-X

— ®
k flat washer
1
|
|
I

MATERIAL MATERIAL
Bolt, machine 5/8" x required length Nut, eye, 3/4"

Bolt, machine 3/4" x required length Deadend assembly, Primary

Washer, Square, curved 3" Deadend assembly, Neutral

Washer, 2 1/2" Suare, flat, at top mount j 10' - Crossarm assembly, DE

Insulator, suspension, epoxilator - Locknuts, as required

Bolt eye, 5/8" x required length UG Lags on bottom VC7A/10

14.4 | 24.9 KV, 3-PHASE

10' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date é\/AJ VC7A/10

Jan. 17,2023 GRAND VALLEY POWER

For 336 ACSR & 477 ASCR
VC7A/8 is Preferred




10' Crossarm

1 I_7ll 1 I_7ll
c-d-ek

c-d-ek

2 UG Lags

NOTE:
Item ca and cc are

shown on assembly drawing
M42-11, M42-13, and M42-21.

23" Square K
flat washer
_\ca

ol i

MATERIAL MATERIAL
Bolt, machine 3/4" x required length Deadend assembly, Primary
Bolt, machine 5/8" x required length

Deadend assembly, Neutral

Washer, Square, curved 3" 10' Crossarm assembly, DE

Washer, 2 1/2" Square, flat, at top mount - Locknuts, as required

Insulator, suspension, epoxilator UG Lags on bottom VC7A/10F

14.4 / 24.9 KV, 3-PHASE

CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date

VC7A/10F Jan 17, 2020

GRAND VALLEY POWER
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8' Crossarm

B

Position of Guy/r

when required

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

Obsolete. For Retirement Only. Use Pupi Deadend Unit.

MATERIAL ITEM . MATERIAL

Bolt, machine, 5/8" x required length p Connectors, as required
Washer, 2 1/4" square, 13/16" hole aa Nut, eye, 5/8"

Washer, square, 3" curved av Jumpers, and lead as required

Crossarm 3 3/4" x 4 3/4" x 8'-0" ca Deadend assembly, primary

Bolt, carriage, 1/2" x 4 1/2" cc Deadend assembly, neutral

Insulator, suspension, epoxilator cu Brace, wood, 60" span
Bolt, double arming, 5/8" x req'd length eu Link, extension, fiberglass

Bolt, eye, 5/8" x required length ek Locknuts, as required

14.4 /1 24.9 KV, 3-PHASE
8' CROSSARM CONSTRUCTION
DEADEND (DOUBLE)

DNLT VC8

VC8 , VC8X Feb 20, 2018 GRAND VALLEY POWER
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10' Crossarm

B

Position of Guy/r

when required

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

Obsolete. For Retirement Only. Use Pupi Deadend Unit.

MATERIAL ITEM . MATERIAL

Bolt, machine, 5/8" x required length p Connectors, as required
Washer, 2 1/4" square, 13/16" hole aa Nut, eye, 5/8"

Washer, square, 3" curved av Jumpers, and lead as required

Crossarm 3 3/4" x 4 3/4" x 8'-0" ca Deadend assembly, primary

Bolt, carriage, 1/2" x 4 1/2" cc Deadend assembly, neutral

Insulator, suspension, epoxilator cu Brace, wood, 60" span
Bolt, double arming, 5/8" x req'd length eu Link, extension, fiberglass

Bolt, eye, 5/8" x required length ek Locknuts, as required

14.4 /1 24.9 KV, 3-PHASE
CROSSARM CONSTRUCTION
DEADEND (DOUBLE)

NA7 | VC8X

Feb 20, 2018 GRAND VALLEY POWER




8' Crossarm

_|
|

O

I CC
iva
g/aa
SECTION T

X—X \/\ I //\
o-d-ek

NOTE: X ‘7

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

|
A=
ﬁ
|

Neutral—1
i |

21" quare
flat washer aa

MATERIAL MATERIAL
Bolt, machine 5/8" x required length Nut, eye, 5/8"

Bolt, machine 3/4" x required length Nut, eye, 3/4"

Washer, 3" Square, curved Deadend assembly, Primary

Washer, 2 1/2" Square, flat, at top mount Deadend assembly, Neutral

Insulator, suspension, epoxilator j 8' Crossarm assembly, DE
Bolt, eye, 5/8" x required length - Locknuts, as required
UG Lags on bottom VC8A/8

14.4 / 24.9 KV, 3-PHASE

For 336 ACSR & 477 ACSR 8' - CROSSARM CONSTRUCTION - DEAD END (DOUBLE)
VCB8A/8 is Preferred

Revision Date

VC8A8 Jan. 17, 2023 GRAND VALLEY POWER
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10' Crossarm

X

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

Neutral

SECTION X-X

— ®
k flat washer
1
|
|
I

MATERIAL MATERIAL
Bolt, machine 5/8" x required length Nut, eye, 3/4"

Bolt, machine 3/4" x required length Deadend assembly, Primary

Washer, Square, curved 3" Deadend assembly, Neutral

Washer, 2 1/2" Suare, flat, at top mount j 10' - Crossarm assembly, DE

Insulator, suspension, epoxilator - Locknuts, as required

Bolt eye, 5/8" x required length UG Lags on bottom VC7A/10

14.4 | 24.9 KV, 3-PHASE

10' - CROSSARM CONSTRUCTION - DEAD END (SINGLE)

Revision Date é\/AJ VC7A/10

Jan. 17,2023 GRAND VALLEY POWER

For 336 ACSR & 477 ASCR
VC7A/8 is Preferred




10' Crossarm

1 |_7|| 1 |_7||

- :P/c-d-ek
<'>,h;—c-d-ek

D:\Z UG Lags

c-d-ek

_I\@t washer
cc

c-d-ek |

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

MATERIAL

MATERIAL

Bolt, machine 5/8" x required length

Deadend assembly, Primary

Bolt, machine 3/4" x required length

Deadend assembly, Neutral

Washer, Square, curved 3"

Link, extension, insulated

Washer, 2 1/2' Square, flat, at top mount

10' Crossarm assembly, DE

Insulator, suspension, epoxilator 14.4 KV

Locknuts, as required

UG Lags on bottom VC8A/10F

14.4 / 24.9 KV, 3-PHASE

10' CROSSARM CONSTRUCTION - DEADEND (SINGLE)

Revision Date

Jan. 17, 2023 GRAND VALLEY POWER



mwilliams
Typewritten Text


L-80A

10' Crossarm:

19" 19"

/Neutral
o

i+

T
Position of Guy /_ |

|

|

|

|

|

|
when required |
(9" below bottom L
bolt on arm)

¢
N S

Minimum

" PLAN

MATERIAL

MATERIAL

Insulator, pin type

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

Pin, pole top, 20"

Connectors, as required

Bolt, machine, 5/8" x required length

Nut, eye, 5/8"

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

Jumper and leads as required

Washer, Square, curved 3"

Link, extension, fiberglass

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

Deadend assembly, primary

Insulator, suspension, epoxilator 14.4 kv

Deadend assembly, neutral

Locknuts, as required

14.4/24.9 , 3-PHASE

CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

Revision Date

Jan. 3, 2023

GRAND VALLEY POWER
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C-80A

/—r—\
ca |

Z
AN

j

ELEVATION

N g

|
1AL |
|
I~ —~———Position of Guy
| when required
l (9" below bottom
' bolt on arm) aa
| DY
N

k

ndekf

-§
QE
/IF 3
1
.

av

PLAN

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

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

Camp, guy, 6" heavy duty

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

Nut, eye, 5/8"

Fiberglass Crossarm 3 3/4" x 4 3/4" x 8' (10")

Jumpers, and lead as required

Screw, lag, 1/2" x 4"

Shackle, anchor

Insulator, suspension, epoxilator

Deadend assembly, primary

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

Deadend assembly, neutral

Bolt, eye, 5/8" x required length

Link, extension, fiberglass

Modified to Meet
2005 RUS Standards

Connectors, as required

Locknuts, as required

14.4 / 24 9 KV, 3 PHASE
CROSSARM CONSTRUCTION, DOUBLE DEADEND

(LARGE CONDUCTORS)

VC8-2, VC8-2X

Revision Date VC8'2
| SMET | VCBox
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€-80A

Obsolete. For Il?etirement Only.

Position of Guy
when required

= A
i
S (D o= . ==

—_—

c-d-ek (-
ELEVATION

3!_0“
Minimum

- 6"

NOTE:
Iltems ca and cc are shown on assembly
drawings M4 2-3,M4 2-11,M4 2-13,and
M4 2-21.

VC8-2 = 8' Crossarm

VC8-2X = 10' Crossarm

MATERIAL

Bolt, machine, 5/8" x required length

Bolt, machine, 1/2" x required length

ITEM ) MATERIAL
u Camp, guy, 6" heavy duty
aa Nut, eye, 5/8"

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

av Jumpers, and lead as required

\Washer, round, 1 3/8"

bo Shackle, anchor

Crossarm 3 3/4" x 4 3/4" x 8' (10")

ca Deadend assembly, primary

Screw, lag, 1/2" x 4"

cc Deadend assembly, neutral

Insulator, suspension, epoxilator 14.4 kv

cu Brace, wood, 60" span

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

eu Link, extension, fiberglass

Bolt, eye, 5/8" x required length

ek Locknuts, as required

Connectors, as required

Modified to Meet

14.4 | 24.9 KV, 3 PHASE

3-PHASE CROSSARM CONSTRUCTION, DOUBLE DEADEND
2005 RUS Standards

(LARGE CONDUCTORS)

Revision Date M
Jan. 20, 2020 VC8_3

GRAND VALLEY POWER
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MBOA ‘ 6OA

Neutral

when required
(9" below bottom
bolt on arm)

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 VCOW.

MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

Letters 2C, 2N with 1" nails

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

Locknuts, as required

Washer, square, 3", curved

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

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

14.4 / 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION, DOUBLE LINE ARM

Revision Date

Jan. 3, 2023

N7

GRAND VALLEY POWER
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ML-6DA ‘ L-6DA

Neutral

/Neutral

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

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.

MATERIAL

MATERIAL

Insulator, pin type

Letters 2C, 2N with 1" nails

Bolt, machine, 5/8" x required length

Locknuts, as required

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

Washer, square, 3" curved

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

Fiberglass Crossarm, 3 3/4" x 4 3/4" x

14.4 / 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION, SINGLE ARM

Revision Date

Jan. 3, 2023

GRAND VALLEY POWER
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¢-60A

Obsolete. For Retirement Only. Use Post Insulator Unit.

2I_9"

1 l_7ll

3'_1 n

1 l_7|l

Neutral

Position of Guy
when required

NOTE:

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

NO. MATERIAL

MATERIAL

Insulator, pin type

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

Bolt, machine, 5/8" x required length

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

Bolt, machine, 1/2" x required length

Brace, wood, 60"span

Washer, round, 1 3/8"

Letters 2C, 2N with 1" nails

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

Locknuts, as required

Washer, 3" square, curved

Pin, crossarm, steel, clamp type

DESIGN LIMITS
Maximum transverse loads:
2000 Ibs. per conductor

14.4 / 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION - DOUBLE LINE ARM
ANGLE (LARGE CONDUCTORS)

Maximum line angle within

Revision Date

load limits: 5° Angle

Jan. 21, 2020

GRAND VALLEY POWER
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€-60A

Obsolete. For Retirement Only. Use Post Insulator Unit.

3!_1 n 8"

1 l_3ll

3!_1 "

c-d-ek—\

1 I_7l|

c-d-ek

Position of Guy
when required

NOTE:

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

MATERIAL

MATERIAL

Insulator, pin type

Pin, crossarm, steel, clamp type

Bolt, machine, 5/8" x required length

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

Bolt, machine, 1/2" x required length

Brace, wood, 60"span

Washer, round, 1 3/8"

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

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

Locknuts, as required

Washer, 3" square,curved

DESIGN LIMITS
Maximum transverse loads:
1000 Ibs. per conductor

14.4 /1 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION - SINGLE LINE ARM
(LARGE CONDUCTORS)

Maximum line angle within

Revision Date

load limits: 5° Angle

Jan. 21, 2020

GRAND VALLEY POWE
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10-0dA

Kd-ek d-ekj

Position of Guy

. when required
S (9" below bottom
bolt on arm)

4"_—

J

o ___E_

|
|
-

e e ——

(@]

o

0]

=~

MATERIAL

MATERIAL

Insulator, pin type

Spool insulator

Bolt, machine, 5/8" x required length

Bolt, single upset

Washer, square, 2 1/4"

Locknuts, as required

Washer, 3 " square, curved

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

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

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

DESIGN LIMITS

Maximum transverse load:
500 LBS. per conductor.

Maximum line angle within load limits:
5° Angle.

14.4 /249 kv - 3 PHASE

CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT, 2 CROSSARM TYPE

Revision Date

JAN 4, 2023

GRAND VALLEY POWER
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g10-0adA

Position of Guy
(2'-9" above top
bolt on arm)

Neutral

'~

MATERIAL

z
o

MATERIAL

Insulator, pin type (14.4 / 24.9 kv)

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

Insulator, pin type (7.2 / 12.5 kv)

Connectors, as required

Pin, Pole top

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

Bolt, machine, 5/8" x required length

Locknuts

Washer, 2 1/4" squire

Washer, 3" square curved

Pin, Crossarm, steel, 5/8" x 14"

clo|lo|s|N]|a|a|o

Fiberglass Crossarm, 3 34/" x 4 3/4" x 10'-0"

14.4 /1 24.9 KV, 3 PHASE

CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT WITH OVERHEAD NEUTRAL

AT 0° TO 5° ANGLE

Revision Date

Jan. 10, 2023

VDC-C1B

GRAND VALLEY POWER
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Position of Guy

Note:

-
/ c—d-ek/ i
I
I
k:

p

This construction required for all conductors having a breaking stréngih
of more than 4500 pounds.

Obsolete. For Retirement Only. Use Post Insulator Unit.

ITEM| NO. MATERIAL ITEM[NO. MATERIJAL
a_| 6 |insulotor , pin type g | | [Crossarm, 3 3/4"x 4 3/4"x 8'-0"
¢ | 9%Bolt, machine, 5/8"x req'd. length cu | 2 |Brace, wood, 60" span
c_{ 4 |Boit, machine, 1/2"x req'd. length da | | |Bracket, insulated
d |15 |Washer, square, 2 1/4" ek Locknuts
d | 4 |washer. round. ! 3/8" diam.
f 6 |Pin, crossarm, steel clomp type
g | ! [Crossarm,3 3/4'x 4 3/4"x 10'- 0"

14.4 /2439 KV 3-PHASE CROSSARM CONSTRUCTION

DOUBLE CIRCUIT
(LARGE CONDUCTORS)

0° TO 5° ANGLE

Jan. 11963

VDC-CIL



mwilliams
Text Box
VDC-C1L 



1-¢0-0aAn

PLAN

1 |_7l| ‘ 3!_1 "

Jt\ fgw fﬁf

é r
ek— P g-ek ~
d-ek Km\\—cdek ned ek/"

—] | 6"

Position of Guy —/

(9" below bottom 4" —
bolt on arm)

3!_8"

|
ﬂ_}ﬂr/dk ff

|
|
I
|
|
|
| |
|
|
[
|
L

R ©
d-ek—T 7| \—n-d-ek Uﬂﬂ\ nd-ek—" | T gk
— | — 6"__
: c-d-ek

LINE #1 | LINE #2

.

 ELEVATION

MATERIAL : MATERIAL
Insulator, pin type Bolt, double arming, 5/8" x required length
Bolt, machine, 5/8" x required length 1 Bracket, insulated

Washer, square, 2 1/4" - Locknuts, as required

Washer, 3 " square, curved

Pin, crossarm, steel, 5/8" x 10 3/4"
Fiberglass Crossarm, 3 3/4" x 4 3/48" x 10'-0"
Fiberglass Crossarm, 3 3/4" x 4 3/4" x 8'-0"

DESIGN LIMITS 14.4 /24 .9 KV - 3 PHASE

Revision Date

Maximum line angle within load limits: é\/‘g o
5 {0 30° Angle. Jan. 10, 2023 GRAND VALLEY POWER VDC C2 1
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11-20-0aA

d-ek—]

—

Position of Guy /

(9" below bottom 4" —
bolt on arm)

d-ek—

—

n'd'ek xd_ek

c-d-ek

LINE #2

MATERIAL

MATERIAL

Bolt, machine, 5/8" x required length

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

Washer, square, 2 1/4"

Bracket, insulated

Washer, 3 " square, curved

Locknuts, as required

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

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

Insulator, post type

DESIGN LIMITS

Maximum transverse load:
1000 Ibs. per conductor.

14.4 /1 24.9 KV - 3 PHASE

CROSSARM CONSTRUCTION - DOUBLE CIRCUIT
DOUBLE PRIMARY SUPPORT, 2 CROSSARM TYPE

Maximum line angle within load limits:

Revision Date

5° to 30° Angle.

Jan. 11, 2023

VDC-C2-1L

GRAND VALLEY POWER
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€ 13N 2L3AN

Note:
Plastic guy guard, item
at, to be installed on
all guys.

|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

SN,

MATERIAL

Bolt, machine, 5/8" x required length

Bolt, machine, 3/4" x required length

Washer, square curved, 4"

Washer, square curved, 3"

Deadend for guy strand, preformed type

Guy attachment, Heavy Duty, (21,000 Ibs)

Guy strain insulator, Fiberglass

Guy wire, S.M. 7 strand by required length

~
-

Guy guard, plastic, 8' length

Locknuts

alalalalalnp]lalala]~

24.9/14.4 kv
SINGLE DOWN GUY
THROUGH BOLT TYPE

DATE

Oct 18, 2018

GRAND VALLEY POWER

VE1-2
VE1-3
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]
ekttt oo
i [ N BB B ]

Note:

Plastic guy guard, item
at, to be installed on
all guys.

ASSEMBLY UNIT

MATERIAL VE1-2L VE1-3L

Deadend, guy strand, preformed

Pole Band, Required Diameter

Insulator, guy, strain

Guy strand, S.M. 7 strand (size x required length)

Connecting link

Guy guard, plastic 8” length

24.9/14.4 kV
SINGLE DOWN GUY
WITH POLE BAND

DATE

Sept 8, 2010 | GRAND VALLEY POWER
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I
[N

- - esHRTRCe
I

Note:

Plastic guy guard, item
at, to be installed on
all guys.

R

ASSEMBLY UNIT

MATERTIAL

VE1-2G

VE1-3G

Deadend, guy strand, preformed

2

Insulator, guy, strain

1

Guy strand, S.M. 7 strand (size x required length)

7/16”

Guy guard, plastic 8” length

1

Connecting link

1

24.9/14.4 kV
SINGLE DOWN GUY
EXISTING POLE BAND

DATE é\/A?

gr——
Sept 8, 2010 | GRAND VALLEY POWER
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R

PLAN

|
=

|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

DY

K

ASSEMBLY UNIT

MATERTIAL

VE2-2G

VE3-3G

Deadend, guy strand, preformed

Pole band, required diameter

Insulator, guy, strain

Guy strand, S.M. 7 strand (size x required length)

Connecting link

24.9/14.4 kv

SINGLE OVERHEAD GUY

POLE BAND TYPE

DATE

NAT

Sept 8, 2010

gy
GRAND VALLEY POWER
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Notes:

ap-bv

Note:

ltem ox may be substituted
for items oe and af.

e e e @K < e m e b - DESIQNQYE VGO - for . conventional .transformer.. .
with fank mounted cutout and arrester, VG66
for transformer with double gaps ond internal
fuse, VG106 for self profected transformer.

2. See quide drawings for details of transformer
secondary and service connections.

[TEMNO.| . MATERIAL HTEM NO. MATERIAL
¢ | 2 |Bolt, machine, 5/8" x regd. length an | { | Tronsformer
d | 2 [Washer, square, 214" ap | | |Clomp, hot line, tap assembly
p Connectors, as required aq Jumpers, stranded, as required
ge | | |Lightning arrester (VGIO only) bv | | [Rods, armor
af | | |Cutout, fuse, open link (VGO only ek L.ocknuts
14.4/24.9 KV.

SINGLE PHASE TRANSFORMER

AT DEADEND

Jan, |,1963

VG10, VG66 , VG106

VGIO, VG66, VGIO6
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Notes:

|
o

l. Designate VGI© for conventional transformer with
tank mounted cutout and arrester,
transformer with double gap and internal fuse,
VGIOS for self protected transformer.

2.See guide drawings for details of transformer
secondary and service connections.

VGe5 for

— — — —

ap-bv

AT

FTEM Nq, MATERIAL lTEM[No. MATERIAL

¢ | 2 |Bolt, machine, 5/8" x reqd. length an | | |Tronsformer
d | 2 |Washer, square, 214" gp | | [Clamp, hot line, tap assembly
p Connectors, as required ag Jumpers, stranded . as_required
ae | | [Lightning arrester (VGIS only) bv | | |Rods, armor
af | | {Cutout, fuse, single shot (VGI9 only) ek Locknuts

14.4/248 KV,

SINGLE PHASE TRANSFCRMER

I-PHASE TANGENT

Jan, 1, 1963

VGI9, VGE5, VGIOS

VG19, VG65 , VG105
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Notes: . Designate VG39 for conven-
I Ry Tl B ——y - ~-tienal transformer-with tank
] o' _ " ! ! ] mounted cutout ond arrester,
| - \l}, ! VG67 for transformer with
| 3 double gap and internal fuse
1 | and VG!36 for self pro-
tected transformer.

2. See guide drawings for details
of transformer secondary
and service connections.

3. Reverse for connection to
other outside phase.

Position of support A Y S S
when required. ‘*ﬁ}"f i A
TP ! i
i - "
% ‘ s
AT 3, |1 SR =¥ = g T T
o5 | 2 S
R s I el i 4 f‘J
r’ Tl s o — \—-_-___I- .-l— _—6\_- bl At *_% 1 .f
) . SR <2 SY)¢ AU Sy e il
220N < N . A R S - MR
woo % =
',‘Q?‘: i -, (? I
’ \\'::':!\‘L;:}.:/ "m :
aq / :zfg; |
as A —-—+ ]
| s 0 Neutral )
f Nl :
l ——
- l ————— W S——
e e -
an El'.D A )
YN '
ol -
d---.lﬁi“"" ————— - ,...,..}__ :5‘-+ — e —
[ |
v l.
' Not '
ote:
-4) .
L‘+ ftem ax moy be substituted IL"'%'J
for items ae ond af.
I TEM|NO. i MATERIAL ITEM |NO. MATERIAL
c__!| 2 |Bolt, mochine, 5/8" x req'd length aq Jumpers, stranded, as required
d |2 Washer,square 2 1/4" of |1 |Cutout, fuse, open link(VG 39 only)
P Connectors, as required ge || |[Lightning arrester (VG 39 only)
an || {Transformer by | |Rods, armor
ap ! {Clamp, hot line, tap assembly ek Locknuts
14.4/24.9 KV.
SINGLE PHASE TRANSFORMER
ON THREE PHASE CIRCUIT
Jan. |, 1963

VG39, VG67 , VG136

VG39-VG67- VGI36-
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ek

J10

5°to 60° / UHHF’:@
ek 7o J12
30° to 60°
For use on Self Supporting
Service Cable
N i
ITEM INO. | MATERIAL MATERIAL
c Holt, machine, 5/8" % required length bs Bolt, single upset insulated
d Washer, 2 174" x 2 1/4" x3/16, 13/16" hole || bn Clamp, loop, deodend
0 Bolt, eye, 5/8" x_required lengih cq Steeve, offset, splicing
P Connectors, s required do Brackel, insuloted
q Bolt, double upset, inwloted fo Transformer secondary bracket
S Clevis, secondory, swinaing, insulated || eX Locknuts

SEGONDARY ASSEMBLIES

Jan 1,1962 JS5toJl2

L e



ELEVATION

$
7

t
|
T
Ih
|l

i

/ bh
g e e —
PLAN
-K14-
bh

ek _H_
|

O\,/ A\’[\\“ _?:

a2 ELEVATION
ITEM NO. MATERIAL ITEMNO. MATERIAL
c Bolt, machine, 58" x req'd length as Clevis, service, swinging, insulated
d Washer, 24" x 2%4 "x 36" e tole bh Clavis, service, deadend,insulated
o Bolt,eye,5g" x req'd length ek Locknuts
ar Wire holder

SERVICE ASSEMBLIES

Janl,1962

KIO,KII,KI4




ol Ay i

Armor tape
min. l

- Note:
PO Groove diameter of
insulator | 3/4" min.

~ LOOP TYPE WEDGE TYPE

bt 4" Drill 3/4"

se——m— QP €

-~

LR ¥ 8 T

2
min.| [

Notes:

Wedge and preformed service deod-
ends in sizes shown on page dt of the
List of Materials may be subst. for those
shown on KiiC, KI4C, Ki5C, and KI16C.
This type construction should beused for
3or4 conductor service cables with bare
ACSR neutral.

PREFORMED TYPE

Tem| | MATERIAL ITEM MATERIAL
bt Wireholder, clevis type, dt Service deadend, wedge type.
#24 woodscrew, insulated. dt Service deadend, preformed type.
p Conneclors, as required. dq Eye scraw, eliiptical, 1/2"x 67
bn Clamp, loop deadend. 3/4"x 3 1/2" expansion shield
as Clevis, service insuioted

SERVICE ASSEMBLIES, CABLE

Jan), 1962 KIOC




KIOL

KIIL

e e

ELEVATION

NOTE

This type construction should be used
for No. 2 aluminum weatherproof conductor

and larger.
A F NOTE 2: _
“ﬂ Connectors to be appiied over bare
NS R .
/ wire and then taped as required.
ek
O\/
_ ELEVATION
Te
JITEM|NO. B MATERIAL ITEM|NO. MATERIAL
¢ - Bolt, machine, 5/8'x. reqd. length ar Wireholder
d Wosher, 2 I4'x2 1/4'x 3/16. BA6" hole as Clevis, service, swinging, insulated
0 Bolt, eye, 5/8"x reqd. length bh Clevis, service, deadend, insuloted
p Connectors, as reg'd. ek Locknuts

SERVICE ASSEMBLIES
(LARGE CONDUCTORS)

Jan1,1962

KIOL,KIIL,Ki4 L




NOTES

used for 3 or 4 conductor service
cables with bare A.C.S.R. neutral.

This type construction should be

XD /da -KI14C~-
o
min. Groove diameter of insulators
_ | % minimum for [oop deadends.
S
me | ¥ MATERIAL TEM MATERIAL
c Bolt, mochine, § x req d. length bn Clomp, loop deadend
d Washer, 25 %24 Xia > 2" hole da Bracket, insulated
0 Bolt, eye, ¥'x reqd. length as Clevis, service swinging
S Clévis, secondary, swinging, insul. " p Connectors, as required
aa Nut, eye d? Service deadend
ek Locknuts

SERVICE ASSEMBLIES, CABLE

Jan!, 1962

KITC, K14, KI5C| .




O
1
i
/

Groove diameter

/
of insulator i%"minﬁﬂﬂ/p

NOTE: This type constr. should be used
for three conductor service
cables with bare AGSR neutrol.

-KI7L-

NOTE: This type consir. should Be used
for No.2 aluminum weather-proof

conductor.

NOTES:

L. Connectors to be applied over bare
wire and then taped as req'd.

2.For arrangement of service as-

-KI7- sembly units see drawing M24-10.
@f'\
o
L
P T "~
==
ITEM| NO. B MATERIAL ITEM| NO. MATERIAL
p Connectors, as req d dr Clevis , conduit insulated
bn Clomp, loop deadend ds Wirsholder, conduit
SERVICE ASSEMBLIES
(FOR RANCH TYPE HOUSES)
Jonl,1962 KiI6 C,KI7L,KI7




Cop

Neuiral

>le |'2"§

“!-ir -
il
bl

!

:v'- - D Y T—
2) I”\‘

1 P

Aluminum
or copper

ground wire

Pole

»

X

SECTION “X-X"

Compression
connector
when required

per

NOTES:

|. Ground wire to be located on same side as
neutral conductor and in quadrant opposite
climbing space or pole top pin.

2.Staples on ground wire shall be 2'- 0
apart except for a d:s?once of . 8-0"
above ground and 8'-0" from top of

wh h rt.
R | pole ere they shall be 6" apa

ITEMINO.l MATERIAL ITEM|NO. MATERIAL

p Connectors, as required _cj Ground wire, No. 6 copper or equiv.

conductivity, as required

ai | | |Rod. ground, steel, 5/8" dia. min.

aj | {Clamp, gqround rod

al Staples, ground wire, GS required

GROUNDING ASSEMBLY - GROUND ROD TYPE

Apr., 1969 IVM2- 11

VM2-11
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|. Ground rod to be driven as
close to pole as practical.

2.Ground wire to be located

oh same

3. Staples on ground wire shall be
2-0" apart except for a distance
of 8'-0" above ground and 8-0"
from top of pole where they
shall be 6" apart.

uctor and in quadrant opposite
climbing space or pole top pin.

A S——— Ny——— —— em— 1
P Fydyins
- ST - - — B} R
fg _
:q'L---—:i 3
i
' TES:
:(1-—._3-} E{Z NO ES

side as neutral cond-

ITEM [NO. MATERIAL ITEM [NO. MATERIAL
p Connectors, os required al Staples, ground wire, as required
ai | | |Rod, ground, galv. steel, 10-0"x 5/8"dia., || ¢ ] Ground wire,No.4 AWG aluminum,
minimum as required
aj ! IClamp, ground rod, tamper proof

GROUNDING ASSEMBLY - GROUND ROD TYPE

Apr., 1969

VMZ2-11A

VM2-11A
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i
o
cj\jl;

|

15

Compression
connector

Pole ground “wire

bp

/;

PLAN OF PLATE
TYPE GROUND

- D NOTES:
[]1 I. Ground wire to be located on same side
-- as neutra! conductor and in quadrant
S 4 opposite climbing space or pole to in.
«é‘%ﬁ ("§//§,\\\§ PP g sp pole top p
Insulated IALJ 2. Staples on ground wire shall be 2'-0"
copper apart except for @ dtstance of 8'-0"
lead f j aobove ground and 8'- 0 from top of pole
where they shall be 6" apart.
-4-—-dh
ITEMINO,; & MATERIAL ITEMINO. MATERIAL
p GConnectors, as required ¢ Ground wire, No. 4 gluminum, or
p | i{Connector, compression equivalent, os required '
al Staples, ground wire, as required dh | | |Grounding piote, buit type, galv, steel
with insulated copper lead
bp |4 INails, galvanized, 1", roofing
POLE PROTECTION ASSEMBLY ~ PLATE TYPE
Apr., 1969 vM2-12

PR

VM2-12
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-

or copper o

ST e e e e e T
'

|
l Aluminum

Compression

':.—_:::::;;.:lj,_cm___.___
4'—

E*_J connector \
<3 P when req'd.

=
k

o4

-

e —
A -

13

>

fs_:E:

i -,

— e R}

 peprtusimfghey

with con

PLATFORM GROUND

?::\J Clamp and braid I
to be furnished

DETAIL OF PLATFORM

aj

DETAIL OF

- 4-—\
<$, »
|

~

trols S b

[ e

DETAIL OF SECTION A-A

[TeEMNG] MATERIAL ITEM |NO. MATERIAL
P Connectors, as required ¢ Ground wire, No.2 copper or equiv.
ai | | |Rod, ground, steel, 5/8" dia.x 8'-0Q" conductivity, as required
aj {1.Clamp, ground rod dp | 2 iGrounding connector and lockwasher
al Staples, ground wire, as required | |Grounding iren_platform plate
|

FOR SECTIONA

GROUNDING ASSEMBLY - PLATFORM TYPE

LIZING AIR BREAK SWITCH

Apr. 1969

M2 -15




|
|
|
i
l
|

<

, Ground wire, soft t‘

) | annealed iron,

| "c" galvanized, ‘-+
No.5 BWG or

5/16" - 3 strand

e
x f;‘
VS

1
s 4
P |

_{;._ 3

- o

PLAN OF
PLATE

NOTES"

VM2 -12A2

bp

{. Ground wire to be located
on same side as neutral cond-
uctor and in quadrant opposite
climbing space or pole top pin.

2. Staples on ground wire shall be
2'-0" apart except for o distance
of 8-0" above ground and 8-0"

o1 ™~ Staple from top of pole where they
. 7 shall be 8" apart. -
:D__{__}F:ﬁ
0, J‘)? VM2-12A
N
- ASSEMBLY UNIT
ITEM - MATERIAL VM2 - 12 A |VM2-12A2
p | Connectors as req'd. as req'd.
al |Staples, ground wire as req'd. as req'd.
bp [Nails, golvanized, (", round head - 4
cj |Ground wire, soft annealed iron, "C" galvanized, No.5 BWG
or 5/16" - 3 strand as regd. as rsq'd.
dh |Grounding plate, butt type, galvanized steel - 1

POLE PROTECTION ASSEMBLY
WRAP-AROUND TYPE(A): PLATE TYPE (A2)

Apr. 1969

VM2-12A, VM2 -12A2

VM2-12A , VM2-12A2
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Mount cutout so that
exhaust blast of arc
is directed oway
from lineman.

SOURCE

'l

:'?'_ -4
6"
I 9"

i
|
i

A

[ N

af——)

/ :\'_
f Xt
4 — 2l
L ' h"d

-

)

{ N
o -
| ! Position of Guy
| «
l
- —1
Iy
I:::.J
VM3-4 VM3-4 . VM3-1A
ITEM MATERIAL NO. REQUIRED NO." REQUIRED
¢ |[Bolt,machine, 5/8" x required length 2 [
d_ | washer, square, 2 1/4" 2 2
g |Crossarm, 3 1/2" x 4 172" x §-0" i
i | Bolt, carriage, 3/8" x 4 172" 2
i | séew, lag, 172" x 4" !
p_| Connactor, compression type 2 2
af | Gutout, fuse, single shat | |
6q | lLeads or jumpers as required
cu | Brace, wood, 28" 2
gk | L.ocknuts
fn | Bracket, extension ]

ONE

14.4/24.9 KV, 1-PHASE
SECTIONALIZING FUSE CUTOUT

Jan. I, 1963

VM3-IA, VM3-4

VM3-1A, VM3-4
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Note: I
For V-phase installations omit
switch and related items on center ag I ° ce
phase. Designate as VM3-2. ——L-l‘@xﬁ !@;,r__;_/j__
k)
ITEM [NO. MATERIAL ITEM{NO. MATERIAL
¢ | 4 {Bolt, machine, I/2"x req'd. length ag Jumpers. gs required
d "4 {Washer, round, | 3/8" dia. bo | 6 |Shackle, anchor
d_| 3 |Washer, square, 2 174" cc_| 2 |Deadend assembly, neutral
g | 2%|Crossarm, 3 1/2"x 4 1/2"x 8'- 0" cu | 2 IBrace, crossarm, wood, 60" span
| 6 |Clamp, degdend LS Locknuts
n__| 2 |Bolt, double arming 5/8"x req'd. igth. sb_| 3 |Swilch, disconnect, 25 KV, with
o0 |4 |Bolt, eye 5/8"x required length mounting hardware
p Connectors, as_required k |12 |insulator, suspension, {0"

aa | 4 [Nut, eye, 5/8"

14.4/249 KV
TWO OR THREE SECTIONALIZING
DISCONNECT SWITCHES

- -
Jan. |, 1983 Uﬂs 2,0“3 3

VM3-2 , VM3-3
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Note:

The recloser terminal bushing
connected directly to the coil
should be connected to the Source.
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ITEM| NOF MATERIAL ITEM | NO. MATERIAL
¢ -| 2 !Bolt,machine, 5/8"x req’d. tength be | | IRecloser, oil circuit
d | 2 |washer, square, 2 174" ek Locknyts
j 4 {screw, lag, 1/2"x 4" fi 2 |connector, hot line
ae | | |Arraster, lightning ti o |Brocket, extension, 9 long
agq Jumpers, stranded, as required p Connectors, as required

ONE SECTIONALIZING OIL CIRCUIT RECLOSER

4.4/ 249 KV

Jan.1,1963

VM3-10A

VM3-10A
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NOTE: .
Grounding unit M2 ~IBA
required with this installation
ITEM{NO. MATERIAL ITEM |NO. MATERIAL
c 4 | Bolt, machine, 1/2" x req'd. length ae | 6 | Lightning orrester dist.clgss 18 KV
d 5| 8 | washer, 2 14"x 21/4"x 3/16", 11/16" hole c 8 |BoM, machine, 5/8" x reqd. length
d |4 %Wosher,round, | 78" diam., 9/16" hole cg | | |Switch, airbreak, 3 pole unit 25 KV
g 2 Fcross arm, 3 v2" x 41/2" x 8'-0" with operating mechanism,
k 6 |Insulator, epoxy, suspension extension 14.4 KV S&C Omni- Rupter Switch and
n 3 | Bolt, double arming, 3/4" x reg'd. tength associcted hardware
o |2 |Bolt, eye,3/4"x req'd length d |14 [washer, 21/4"x 2 174" x 13/16" hole
aa |6 |Nut,eye, 3/4"
bo | 2 |Shackle, anchor 3/4"
cu | 2 |Brace, wood, 60" span
24.9/ 14.4 KV
SECTIONALIZING AIRBREAK SWITCH
Feb., 1990 VM3-I15A

VM3-15A
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XSL-ENA

NOTE:
Grounding unit M2—15A
required with the installation.

MATERIAL . MATERIAL

Lighting arrester dist. class 18 KV Switch, air break, 3 pole unit 25 KV

(not shown) with operating mechanism

S & C Omni — Rupter Switch and

associated hardware

24.9 /14.4 KV
LOADBREAK SWITCH

ODALT | VM3—15X

Aug 14, 2009 GRAND VALLEY POWER
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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.

Source

Cutout Solid Blade
non load break

ELEVATION

6"
Minimum

=
& ~
1

SIDE ELEVATION

MATERIAL

MATERIAL

Bolt, machine, 5.8" x required length

Surge arrester

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

Cutout, fused, load break

Connectors, as required

Cutout, solid blade non load break

Bracket, extension, RSM-1

Recloser, oil circuit

Connector, hot line

Bracket, extension, cloverleaf

Jumpers, stranded, as required

Locknuts, as required

SINGLE PHASE
OIL CIRCUIT RECLOSER
WITH BYPASS CUTOUT

Revision Date e? M3-23B
March 22, 2023 GRA%,MOW:‘ VM3-23B




OEC-ENA

6"
Load Minimum
—_—

af (solid blades)

—.\

Neutral

T

VY

Pole
(6 Gauge Minimum)

Control Cable /?:SOV1AO 'Cboer:gv?/l — |

ELEVATION
NOTES:

the Recloser)

=9
SIDE ELEVATION L,:Ii

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.

ITEM | NO MATERIAL

ITEM MATERIAL

Bolt, machine, 5.8" x required length

ae Surge arrester

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

an Transformer, 1 KVA

Washer, 3" square, curved

be Recloser, oil circuit, NOVA

Bracket, extension, RSM-1

fn Bracket, extension, cloverleaf

Connector, hot line

p Connectors, as required

Cutout, fused, load break

av Jumpers, stranded, as required

Cutout, fused, load break, solid blades

ek Locknuts, as required

24.9/14.4 KV
NOVA CIRCUIT RECLOSER
WITH BYPASS CUTOUT

Revision Date M VM3-23C

Jan. 24, 2023 GRAND VALLEY POWER
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6"
Load Minimum
—»

af (solid blades)

(By pass)

Neutral

———

a_
P4

/‘\"
4
~

_b

—

_—Z —

_%___E_‘_{;n

e e e e I e e e e e e e e e e e

Pole Ground
(6 Gauge Minimum)\

/SEL Control\

C—T71

Control Cable\

ELEVATION

o

1
SIDE ELEVATION L

MATERIAL MATERIAL
Bolt, machine, 5.8" x required length Surge arrester
Washer, 2 1/4 " square, 13/16" hole Transformer, 1 KVA

Washer, 3" square, curved Recloser, ail circuit, Viper
Bracket, extension, RSM-1 Bracket, extension, cloverleaf

z
®)

Connector, hot line Connectors, as required

Cutout, fused, load break Jumpers, stranded, as required

Cutout, load break, solid blades Locknuts, as required
Sticks 3 1/2" U Guard

w w2

SINGLE PHASE CIRCUIT RECLOSER
WITH BYPASS CUTOUT

Revision Date M 3_23 E
Jan. 31, 2023 % VM3-23E
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SEL ContrO\‘-W‘le
I
2,

|

| —Uge

(3)Solid Blades
6)Solid Blades

(3)Solid Blades

(On Crossarm)
M5-10 for
Transformer
(Connect to
Source Side)

Transformer

SEL Control—— |

Note:
Connect Transformer to
the source side of the

Minimum 4'
above Grade

|

Y,

pole.

SOURCE SIDE OF POLE

Grade

IRIRIRIR R

N\

MATERIAL

MATERIAL

Insulator, Pin 7.2 kv

Jumpers, stranded, as required

Pin, pole top

Recloser, electronic with control

Bolt, machine, 5/8" x required length

Bolt, single upset

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

Spool insulator

Washer, 3" square, curved

Pin, 5/8" x 10 3/4"

Fiberglass Crossarm, 3 5/8" x 4 5/8" x 10'-0"

Locknuts, as required

Lag, screw 1/2" x 4"

Connector, hotline, tap assembly

Insulator, suspension

UG Guard, PV Mold, 3" Sch 80

Clamps, Deadend

Standoff Bracket (M5-27)

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

Bolt, eye, 5/8" x required length

Cutouts - Solid Blade

Connector, as required

Transformer , (supplied with recloser)

Nut, eye 5/8"

Combination Cutout / Arrester (M5-10)

Surge Arrester

ELECTRONIC RECLOSER WITH CONTROL
WITH BY-PASS SWITCH

Revision Date:

Feb. 1, 2023

NAY

GRAND VALLEY POWER




ITEM MATERIAL VYM5-1 {VM5~2 VM5=4|VM5-5IVM5-6|VMS-7 VM5~
a | Insulgtor, pin type 1 i ¢
b | Pin, pole top 1-20"
¢ | Bolt, machine, 5/8" x reqd length Z
d | Washar, 2 174" sq. 2 2 |
f | Pin, crossarm, steel, 5/8" x 14" I
k | Insulator, suspension 2
n | Bolt, double arming, 5/8" x reqd lengt i
o | Bolt, eye, 5/8" x req'd length 2
p | Connector 1 2
a0 | Nut, eye, 5/8" I
ae | Lightning arrester i
ap| Clamp, hot line i
aq! Jumper { 2
bo| Shackle, anchor ]
dd| Adapter, insulator !
ec | Insulator, post type, 7" stud |
ek | Locknuts 2 3 2
14,4/24.3 KV.

MISCELLANEQUS PRIMARY ASSEMBLIES

Jan. 1, 1963

VM5-1 TO 8

VM5-1, VM5-2 , VM5-3 , VM5-4 , VM5-5 , VM5-6 , VM5-7 , VM5-8

R
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af
. . I"""“})'f‘,\Source,..,
P
LOO??G - Specify this
® unit to be
P NS furnished with
M5 -9 fuse tube or / »Load
' switch blade. /p
M5-10

)

f-”}"! c-d—ek
1 L/ / 9
| = |
41 - O" l\.. :; 4l - O“
L .= |
MS -14, M5-15
r-“\’ﬁ -d-
f ,r‘/c d-ek e g
L B e
1 ]
L 5: - Ou ey 5! - ou J
! g
M5-i6
ITEM MATERIAL NUMBER REQUIRED .
M5-9 {M5-10 IM5-11 |M5-12 |M5-13 IM5-14|M5-15 IM5-16
¢ |Bolt, machine,5/8" x req'd length ] ] I i
¢ |Bolt,machine, /2 " x req'd length 2 2
d [Wosher. 2 1/4"x2 174" x 316", 13/16" hole | } 2 2 2
d |Washer,round | 3/8" dia., 916 hole 2 2
g |Crossarm, 312" x4 1/72"°x 8 -0 !
g |Crossarm,3 3/4 x4 3/4 x10 -0 I
h _[Bréce flat, 1 1/4" x 1/4 x 28" | .
h_|Broce, angle, | 112" x | 1/2"x 3/16°, 60" span . |
i |Boit,carriage, 3/8  x 4 172" I
| {Secrew, lag, 172" x 4" I
p {Connector 2 2
aof |Cutout, single-shot ]
aq |Jumper 2 2
ax (Cutout and arrester combination ]
cu_|Brace, wood, 80" span ]
ex {Locknufs 3 3 i | !
9 [Crossarm,3 34 x4 34 x 8 -0 1

MISCELLANEOUS PRIMARY ASSEMBLIES

Jani, 1962

M5-9 TO 16




M5 - 23

MATERIAL M5-17

M5-18

MS-i9

MS-2

MS-2i

M5-22NE-2

Bolt, machine, 5/8"x required length

Washer, 2 1/4" square

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

Screw, lag, 172" x 4" ]

Insylator, suspension

Insulator, post type, | 3/4 siud

Bracket, for post type insulator

Bracket, offset, neutral, insulated

Lockniids |

Broce, wood , 28" t

Eye nut

Shackle; anchor

Bolt, eye, 5/8" x reqd. length

Cennector, hot line

Jumper

Connector

Link, extension, insulgled

!

MISCELLANEOUS PRIMARY ASSEMBLIES

Jan. 1, 1962

M5-17T023]

Lo,

| wnte,
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B — Note: WIRING DIAGRAM

For more detailed wiring diagram

sh—> see REA Bulletin 161~ I2 ’
To System
Neutral

d>r

E 1 Service |
gd I i Head |
I TRIPLEX SERVI
i | CE
i |
gh
N=d
a ge
.-u'l '
R
S
) l
I
Iy
:J\,J
ITEMNO. MATERIAL iTEM|NO. MATERIAL
i 2 | Screw, lag, 172" x 4" ‘ sd | | | Transformer, current
p_| | Connectors, as required sm Wire, No. 12, insul, for current
gc Conduit, | 174", as required sn Wire, No. 14, insul. for potential
gd Straps, conduit, ¢s required | | Service head
ge | | | Condulet, type "LB"
gh | 1 | Meter box, meter and test block

SECONDARY METERING GUIDE
SINGLE PHASE (20 / 240 VOLTS

Jan |, 1962 M8




Note: ;
CT. with 2 wires
should have twice AR
primary rating
of single wire CT.

: > fA
r,\\ ?\\ﬁ 1/“‘ :\
T T LI e :
T o
! T e .
(- -- =g T Thad-—--- 4
1 t-]- l: \ LJ--} |
| } Yo N : ; |k
BN B T
| I! L
| . :.'11‘ Tefo-P = | C.T cT
| U R
| _I L uf 1L N
e /ﬁv“v ——— WIRING DIAGRAM
c li} [ } FOR INSTRUMENT TRANSFORMERS
8 J ‘ A \
! p Note:
1 For more detailed wiring
\ sm diagram, see REA

Bulletin 161-12

Note:
This arrangement of metering equipment is

designed for use with the transformer drawings
G3l0

IITEM | NO. MATERIAL ITEM |NO. MATERIAL |
j |4 [Screw, log, 172" x 4" gh || |Meter box, meter and fest block !
P Connectors, as required sd |2 | Transformer, current

e ' | | Service Head
gc Conduit, | I/4" as required sm Wire, No. 12, insul. for current
ge |1 [Condulet, type "LB" sn Wire, No.14, insul. for potential
gd Straps, conduit, as required ;
fo || |Tronsformer secondory braocket 't

SECONDARY METERING GUIDE
THREE PHASE 120/240 VOLTS
4 WIRE DELTA

Jan

l, 1962

M8-6




— —-—

Notes:

I. If over current
! device is used at this
point UF cable may be
substituted for USE
cable underground.
2. Conductor sizes
will be in accordance
with service load.

Type USE
cable to
pump
service
equipment

GUIDE TO YARD POLE METER INSTALLATION
(SHOWING PUMP SERVICE CARRIED

UNDERGROUND)

Jan 1,1962

M8—9




———— o — — T —

b
it

Neutrai

Notes:

: |. if over current device is

‘Underground
to house

used at this point UF cable
may be substituted for USE
cobla underground.

2. Conductor sizes will be in
accordance with service load.
3. This installation may be
substituted for overhead

construction on loadside of
meter.

-Underground
to barn

Underground to pump

J/Oonduit or EEMT.

ik

‘<

N Type- USE cable to
/7//\\///4 7 pump service equipment
7NN

GUIDE TO YARD POLE METER INSTALLATION
(SHOWING ALL BUILDING SERVICES CARRIED

UNDERGROUND)

Jan 1,962

M8-I0




aq

See“ .
Detail "A"
N
&
oc \\:
gd |
\fr;\,;l
s |
Meter: 2 stator ’l Note:
2.5 ampere 120 | For more detailed
volt. Muitiplier = | drawing and wiring
?1;. nameplate ! diagram, see REA,
ano. | Bulletin 161 — 12
ko>
DETAIL "A"
Connections from C.T.’s. to Service Head
JITEMINO MATERIAL ITEM [NO. MATERIAL
i 4 | Screw, log gh i | Meter box, meter and test block
) A Connectors, as required sd | 2 | Transformer, current :
aq Jumpers, insuloted 4 sm Wire, No. 12, insul. for current
gc Conduit, | 1/4", as required sh Wire, No. 14, insul. for potential
gd Straps, conduit, as required ! Service Head
ge | | | Congdulet, type "L B"

4 WIRE GROUNDED WYE

SECONDARY METERING GUIDE
THREE PHASE, 1207208 VOLTS

Jan |, 1962

M8-1l




-

Note:

WIRING DIAGRAM

Detai — """ For more detailed wiring diogram,see
REA Bulletin 161—12
! .
dpm — —— B
l 13
gc\] ;
gd\ L
ot Service
Pty Head ™%
] ]
i i
P
P
gh 1 I
N _’ i
’h 1 _ge
4 /
'rl.; |
gl
u i g
) DETAIL "A"
Connections from CT's.to Service Head
ITEM[NO. MATERIAL ITEM{NO. MATERIAL
i | 4 | screw, lag, 172" x 4" sd | 2 | Transformer, current
9 igpnnectors, gs required sm Wire, No, 12, insul. for current
i | Service head sn Wire, No. 14, insul. for potential
gc Conduit, | /4, as required aq Jumper '
gd Straps, conduit, as required
ge | | | condutet, type "LB"
gh| | | Meter box, meter and test block

SECONDARY METERING GUIDE

THREE

PHASE 240 VOLTS

3 WIRE CORNER GROUNDED DELTA

Jan |, 1962

M8-12




VSL-8NA

[

10' Crossarm
1.9

46"

1'9"—]

S
S
2
™
|
|
|
|
L |
IS |
£ o
= e
= | gh
2 |
® gh |
|
|
|
: |
| |
| |
Grad | |
rade Note: All jumpers are 600A .,
N | A
ORI I Insulated Conductor. L
ITEM| NO. MATERIAL ITEM| NO. MATERIAL
c 5 Bolt, machine, 5/8" x required length af 3 Cutout, load break, solid blade
d 23 Washer, 2 1/4" square, 13/16" hole ek Locknuts, as required
d 2 Washer, 2 1/4" square, curved gh Meter box, meter and test block
g 3 Fiberglass Crossarm, 3 3/4" x 4 3/4" x 10'-0" sd 3 Transformer, current
j 1 Screw, lag, 1/2" x 4" se 3 Transformer, potential
k 6 Insulator, suspension, epoxy fl 1 Rack, primary metering
n 5 Bolt, double arming, 5/8" x required length
p Connectors, as required
aa 6 Nut, eye, 5/8"
ae 6 Lighting arrester

THREE PHASE METERING GUIDE
THREE PHASE 4-WIRE WYE

Revision Date

Jan. 23, 2023

ONAT

GRAND VALLEY POWER

M8-15A
VM8-15A
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SOEL-6NA

40"

38" I o1 16"

F

/—Conduit

SUGGESTED FUSING TABLE

kvar Connected to each Cutout 100

Fuse Size (Amp.) 15

Note : Care must be taken to coordinate fuse with sectionalizing plan.

~

1
|
L/ NOTES:
1 Specify number and kvar
required
| 2 Strip 4" of insulation off

Jumpers below cutouts for
grounding below cutouts for
grounding

i — i G

4 Specify insulating caps for
primary terminal bushings.

-
b __

Common Neutral

SECTION X-X'

ITEM| NO. MATERIAL ITEM | NO. MATERIAL
c 1 Bolt, machine, 5/8" x required length ea 1 Insulator, post type, with 7" stud
d 4 Washer, 2 1/4" square, 3/16" hole fc Capacitor, kvar each
d 4 Washer,3' square, curved fd 1 Hanger, cluster type
g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0" ek Locknuts, as required
p 3 Connector, compression type
p Connector, as required 1 1 Line post current sensor
av Jumpers, stranded, as required 2 3 Oil switch
ax 3 Cutout / Arrestor Combination 3 1 Transformer
dp 2 Clamp, ground wire 4 1 Meter socket

1 Control

12.5/7.2KV and 14.4 / 24.9 KVV

THREE PHASE CAPACITOR ASSEMBLY

Revision Date:

Jasn. 25, 2023

GRAND VALLEY POWER

M9-13CS
VM9-13CS
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40"

4" —] 38" I oo 16" |—an

SUGGESTED FUSING TABLE

kvar Connected to each Cutout 100

Fuse Size (Amp.) 15

Note : Care must be taken to coordinate fuse with sectionalizing plan.

~

N ——

NOTES:
1 Specify number and kvar
required
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2 Strip 4" of insulation off
Jumpers below cutouts for
grounding below cutouts for
grounding

4 Specify insulating caps for
primary terminal bushings.
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Common Neutral

SECTION X-X'

ITEM| NO. MATERIAL ITEM | NO. MATERIAL
c 1 Bolt, machine, 5/8" x required length ea 1 Insulator, post type, with 7" stud
d 4 Washer, 2 1/4" square, 3/16" hole fc Capacitor, kvar each
d 4 Washer,3' square, curved fd 1 Hanger, cluster type
g 1 Fiberglass Crossarm, 3 5/8" x 4 5/8" x 8'-0" ek Locknuts, as required
p 3 Connector, compression type
p Connector, as required
av Jumpers, stranded, as required 2 3 Oil switch
ax 3 Cutout / Arrestor Combination 1 Transformer
dp 2 Clamp, ground wire 1 Meter socket
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Notes:
. Where these assemblies are required,span shall
be shortened, as at crossings.
2. Position of conductors on single phase and V phase
to be as directed.
UNIT ASSEMBLY NUMBER OF EACH ITEM REQUIRED
DESCRIPTION ek | a | ¢ d f |g i j |n gc |bb | ee
VM33-i{Single arm single phase 5 |2 |3 |85 |2 [2 |2 t o [ | 2
VM 33-21Double arm single phass 814 |2 j14 |4 |4 |4 |2 |4 ]2 |2 2
VM33-3{Single arm two phase 5 [ 3 13 5 |3 |2 |2 1 0 |1 Nl 2
VM334iDouble arm two phase i8 | 6 2 i4 | 6 4 4 | 2 4 2 {2 2
VM33-5|Single arm three phase 514 |3 514 |2 2 i 0 || | 2
VM33-6{Double arm three phase 18 | 8 2 [14 18 4 | 4 2 4 |2 1212
14.4/24.9 KV. PRIMARY
TWO SIDE ARMS (DOUBLE)FOR PRIMARY
Jon. |, 1963 VM 33" TO VM33‘6

VM33-1, VM33-2 , VM33-3 , VM33-4 , VM33-5 , VM33-5 , VM33-6
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