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UNITED STATES DEPARTMENT OF AGRICULTURE
Rural Electrification Administration

November 20, 1986
REA BULLETIN 50-4

SUBJECT: Specifications and Drawings for 34.5/19.9 kV Distribution Line
Construction (D-801).

1. Purpose: To announce the issuance of REA Standard D-801, Specifications
and Drawings for 34.5/19.9 kV Distribution Line Construction.

1I. General: REA has prepared this bulletin to provide borrowers with
standard construction drawings for 34.5/19.9 kV overhead distribution
lines. The decision to use 34.5/19.9 kV should be based on the borrower's
individual situation and should include an economic analysis.

This bulletin is similar to REA's Specifications and Drawings for
24.9/14.4 kV Line Construction with increased clearance where necessary,
the use of post insulators instead of pin insulators, and the use of dual
dimensions (customary and metric). The metric dimensions are approximate
equivalents for the customary dimensions.

III. Availability of Standard: Copies of REA Bulletin 50-4 may be purchased
from the Government Printing Office. Questions concerning this standard
may be referred to the Chief, Distribution Branch, Electric Staff
Division, Rural Electrification Administration, U.S. Department of
Agriculture, Washington, D.C. 20250,

oV 4
Dbt £ Jltd.

Assistant Administrator - Electric

Index:
SPECIFICATIONS AND STANDARDS
Construction Specifications and Drawings - Bul 50-4(D-801)
Drawings — Bul 50-4(D801)






1.

SPECIFICATIONS FOR CONSTRUCTION

General

All construction work shall be done in accordance with the staking
sheets, plans and specifications, and the construction drawings.
The 1987 or latest edition of the National Electrical Safety Code
(NESC), ANSI C2, shall be followed except where local regulations
are more stringent, in which case local regulations shall govern.
Distribution of Poles

In distributing the poles, large, choice, dense poles shall be used
at transformer, dead-end, angle, and corner locations.

Pole Setting

The minimum depth for setting poles shall be as follows:

Length of Setting in Setting in All
Pole Soil Solid Rock
feet (meters) feet (meters) feet (meters)
20 (6.10) 4.0 (1.22) 3.0 (0.91)
25 (7.62) 5.0 (1.52) 3.5 (1.07)
30 (9.14) 5.5 (1.68) 3.5 (1.07)
35 (10.67) 6.0 (1.83) 4.0 (1.22)
40 (12.19) 6.0 (1.83) 4.0 (1.22)
45 (13.72) 6.5 (1.98) 4.5 (1.37)
50 (15.24) 7.0 (2.13) 4.5 (1.37)
55 (16.76) 7.5 (2.29) 5.0 (1.52)
60 (18.29) 8.0 (2.44) 5.0 (1.52)

"Setting in Soil"” depths shall apply:
a. Where poles are to be set in soil.

b. Where there is a layer of soil of more than 2 feet (610 mm) in
depth over solid rock.

c. Where the hole in solid rock is not substantially vertical or
the diameter of the hole at the surface of the rock exceeds
approximately twice the diameter of the pole at the same level.

"Setting in All Solid Rock” depths shall apply where poles are to be
set in solid rock and where the hole is substantially vertical,
approximately uniform in diameter and large enough to permit the use
of tamping bars the full depth of the hole.




Where there is a layer of soil 2 feet (610 mm) or less in depth over
solid rock, the depth of the hole shall be the depth of the soil

in addition to the depth specified under "Setting in All Solid

Rock” provided, however, that such depth shall not exceed the depth
specified under "Setting in Sofl.”

On sloping ground, the depth of the hole shall be measured from the
low side of the hole.

Poles shall be set so that alternate crossarm gains face in opposite
directions, except at terminals and dead ends where the gains of the
last two (2) poles shall be on the side facing the terminal or

dead end. On unusually long spans, the poles shall be set so that the
crossarm is located on the side of the pole away from the long span.
Where pole top insulator brackets are used, they shall be located on
the opposite side of the pole from the gain.

Poles shall be set in alignment and plumb, except at corners,
terminals, angles, junctions, or other points of strain, where they
shall be set and raked against the strain so that the conductors are
in line.

Poles shall be raked against the conductor strain not less than
l-inch (25 mm) for each 10 feet (3.05 m) of pole length nor more than
2 inches (51 mm) for each 10 feet (3.05 m) of pole length after
conductors are installed at the required tension.

Pole backfill shall be thoroughly tamped in full depth. Excess dirt
shall be banked around the pole.

Poles which have been in storage for more than 1 year from the date
of treatment shall be ground line treated when installed.

Grading of Line

When using high poles to clear obstacles such as buildings, foreign
wire crossings, railroads, etc., there shall be no upstrain on
pin~type or post-type insulators in grading the line each way to
lower poles.

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
installed so that approximately 6 inches (152 mm) of the rod remain
out of the ground. In cultivated fields or other locations, as
deemed necessary, the projection of the anchor rod above earth may be
increased to a maximum of 12 inches (305 mm) to prevent burial of the
rod eye. The backfill of all anchor holes must be thoroughly tamped
the full depth.




6.

8.

After a cone anchor has been set in place, the hole shall be
backfilled with coarse crushed rock for 2 feet (610 mm) above the
anchor, tamping during the filling. The remainder of the hole shall
be backfilled and tamped with dirt.

Locknuts

A locknut shall be installed with each nut, eyenut or other fastener
on all bolts or threaded hardware such as insulator studs, upset
bolts, double arming bolts, etc.

Conductors

Conductors must be handled with care. Conductors shall neither be
trampled 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 the pole or crossarm if necessary to prevent
binding while stringing.

The neutral conductor should be maintained on one side of the pole
(preferably the road side) for tangent construction and for angles
not exceeding 20°.

With pin-type or post-type insulators, the conductors shall be tied
in the top groove of the insulator on tangent poles and on the side

of the insulator away from the strain at angles. Post-type insulators

shall be tight on the studs and brackets, respectively, and the top
groove must be in line with the conductor after tying.

For line angles of 0° to 5° in locations known to be subject to
considerable conductor vibration, insulated brackets (material
item da) may be substituted for the single and double upset bolts
used for supporting the neutral and secondary conductors.

All conductors shall be cleaned thoroughly by wirebrushing before
splicing or installing connectors or clamps. A suitable inhibitor
shall be used before splicing or applying connectors over conductor.

Splices and Dead Ends

Conductors shall be spliced and dead-ended as shown on the
construction drawings. There shall be not more than one splice per
conductor in any span and splices shall be located at least 10 feet
(3.05 m) from the conductor support. No splices shall be located in
Grade B crossing spans and preferably not in the adjacent spans.
Splices shall be installed in accordance with the manufacturer's
recommendations.
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11.

12.

13.

Taps' and Jumpers

Jumpers and other leads connected 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 (2) bends in a vertical plane, or one (1) in a
horizontal plane, or the equivalent. In areas where aeolian
vibration occurs, special measures to minimize the effects of

jumper breaks shall be used as specified.

All leads on equipment such as transformers, reclosers, etc., shall
be a minimum of #6 copper conductivity. Where aluminum jumpers are
used, a connection to an unplated bronze terminal shall be made by
splicing a short stub of copper to the aluminum jumper using a
compression connector suitable for the bimetallic connection.

Hot-Line Clamps and Connectors

Connectors and hot-line clamps suitable for the purpose shall be
installed as shown on the guide drawings. On all hot-line clamp
installations, the clamp and jumper shall be installed so that they
are permanently bonded to the load side of the line, allowing the
jumper to be de—energized when the clamp is disconnected.

Surge Arrester Gap Settings

All surge arresters shall be the direct-connected type. The
interconnecting leads shall be kept as short as possible.

Conductor Ties

Factory-formed ties shall be sagged in accordance with the
manufacturer's recommendations.

Sagging of Conductors

Conductors shall be sagged in accordance with the conductor
manufacturer's recommendations. All conductors shall be sagged
evenly. The air temperature at the time and place of sagging shall
be determined by a certified thermometer.

The sag of all conductors after stringing shall be in accordance
with the engineer's instructions.




14.

15.

16.

Secondaries and Service Drops

Secondary conductors may be bare or covered wires or multi-conductor
service cable. The conductors shall be sagged in accordance with the
manufacturer's recommendations.

Conductors for secondary underbuild on primary lines will normally
be bare, except in those instances where prevailing conditions may
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
climbing space. There shall not be more than one splice per conductor
in any span, and splices snall be located at least 10 feet (3.05 m)
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 installed in one continuous run.

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 (305 mm) below the surface of the earth. The ground
wire shall be attached to the rod with a clamp and shall be secured to
the pole with staples. The staples on the ground wire shall be spaced
2 feet (610 mm) apart, except for a distance of 8 feet (2.44 m) above
the ground and 8 feet (2.44 m) down from the top of the pole where
they shall be 6 inches (152 mm) apart.

All equipment shall have at least two (2) connections from the frame,
case or tank to the multi-grounded neutral conductor.

The equipment ground, neutral wires, and surge-protection equipment
shall be interconnected and attached to a common ground wire.

Clearing Right-of-Way

The right-of-way shall be prepared by removing trees, clearing
underbrush, and trimming trees so that the right—-of-way 1is cleared
close to the ground and is the width specified, except that low
growing shrubs which will not interfere with the operation or
maintenance of the line shall be left undisturbed if so directed by
the owner. Slash may be chipped and blown on the right-of-way. The
landowner's written permission shall be received prior to cutting
trees outside the right-of-way. Trees fronting each side of the
right-of-way shall be trimmed symmetrically unless otherwise
specified. Dead trees beyond the right-of-way which would strike
the line in falling shall be removed. Leaning trees beyond the
right-of-way, which would strike the 1line in falling and which would
require topping 1if not removed, shall either be removed or topped,
except that shade, fruit, or ornamental trees shall be trimmed and
not removed, unless otherwise authorized.

1 e S
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Structures Exceeding 200 Feet (60.96 m) in Height and Structures

in the Vicinity of Airports

The Federal Aviation Administration (FAA) requires (14 CFR 77) that
in cases where structures or conductors will exceed a height of

200 feet (60.96 m), or are within 20,000 feet (6.10 km) of an
airport, the nearest regional or area office of the FAA be
contacted and FAA Form 7460-1 be filed if necessary.



INDEX OF CONSTRUCTION DRAWINGS

Single~Phase:

ZAl Single Primary Support

ZAl-1 Double Primary Support

ZA2 Double Primary Support

ZA3 Primary 1-Phase 20° to 60° Angle

ZA4 Primary l1-Phase 60° to 90°

ZAS5 Deadend (Single)

ZA5-1, ZA5-2, ZA5-2A Primary, Single Phase Tap

ZA5-3, ZA5-4 Primary, Single Phase Tap

ZA6 Vertical Deadend {Double)

ZA7, ZA7-1 Crossarm Construction Deadend (Single)

ZAS8 Crossarm Construction Deadend (Double)

ZA9 Crossarm Construction Double Line Arm

ZA9-1 Crossarm Construction Single Line Arm
Two-Phase:

ZBl Crossarm Construction Single Primary Support

ZB1-1 Crossarm Construction Double Primary Support

ZB2 Crossarm Construction Double Primary Support

ZB3, ZB3A Vertical Construction

ZB4-1, ZB4-1A Vertical Construction

ZB5-1, ZB5-1A Vertical Construction Deadend (Single)

ZB7, ZB7-1 Crossarm Construction Deadend (Single)

ZB8 Crossarm Construction Deadend (Double)

ZR9 Crossarm Construction Double Line Arm

ZB9-1 Crossarm Construction Single Line Arm

ZB9-2 Crossarm Construction Double line Arm

ZB9-3 Crossarm Construction Single Line Arm
Three-Phase:

ZC1 Crossarm Construction Single Primary Support

ZCl-1 Crossarm Construction Double Primary Support

ZCl1-2 Crossarm Construction (Large Conductors)

ZC1-3 Crossarm Construction Double Primary Support

(Large Conductors)

ZCl-4 Crossarm Construction (Large Conductors)

ZCc2 Crossarm Construction Double Primary Support

ZC2-1 Crossarm Construction Double Primary Support

ZC3 Vertical Construction

ZC3L Vertical Construction (Large Conductors)

Zc3-1 Vertical Construction (Large Conductors)

2C4-1 Vertical Construction

ZC4~-1L - Vertical Construction (Large Conductors)

ZC5-1 Vertical Construction Deadend (Single)

ZC5-1L Vertical Construction Deadend (Large Conductors)



Three-Phase (Cont'd):

ZC7, ZC7-1 Crossarm Construction Deadend (Single) -
ZC7-2, 72C7-3 Crossarm Construction Deadend (Single)
ZC8 Crossarm Construction Deadend (Double)
ZC8-1 Crossarm Construction Deadend (Double)
2C8-2 Crossarm Construction Deadend (Double)
(Large Conductors)
2C8-3 Crossarm Construction Deadend (Double) Large
Conductors with Unbalanced Loads
ZC9 Crossarm Construction Double Line Arm
2C9-1 Crossarm Construction Single Line Arm

Three-Phase, Double Circuit:

ZDC~C1 Crossarm Construction Double Circuit Single
Primary Support 2 Crossarm Type
ZDC-C2-1 Double Circuit Crossarm Construction
2 Crossarm Type
ZDC-C3 Double Circuit, Vertical Construction
ZDC-C4-1 Double Circuit, Vertical Construction

Guy Assemblies:

ZEl-1, Z2E1-2, ZEl1l-3 Single Down Guy, Through Bolt Type
E2-1, E2-2, R2-3 Single Overhead Guy, Through Bolt Type
E3-2, E3-3, E3-10 Single Down Guy, Wrapped Type

E4-2, E4-3 Single Overhead Guy, Wrapped Type
ZE5-1, ZE5-2 Crossarm Construction Deadend Guy
ZE6-2, ZE6-3 Double Down Guy

ZE7-2L, ZE7-3L Three Down Guys (Large Conductors)
ZE8-2L, ZE8-3L Four Down Guys (Large Conductors)

Ell, El2 Single Loop Guy, Wrapped Type

Anchor Assemblies:

Fl1-1 to Fl-4 Line Anchor Assemblies
F4-1 Service Anchor Assembly
F5-1, F5-2, F¥5-3 Rock Anchor Assemblies
F6-1, F6-2, F6~-3 Swamp Anchor Assembly

Transformer Assemblies:

2G105 Single Phase Transformer at 1-Phase Tangent

2G106 Single Phase Transformer at Deadend

ZG136 Single Phase Transformer on 3-Phase Circuit

G150, Z7G150 One Auto Transformer

2G210 Two Transformers, Cluster Mounted Open Wye-
Open Delta for 120/240 Volt Power Loads

ZG312 Three Transformers Cluster Mounted 4-Wire

Grounded Wye-Grounded Wye for 208/120 Volt
Power Loads




Miscellaneous

Secondary Assemblies:

J5 to J12

Service Assemblies:

K10, K11, K14
K10C

K10L, K11L, K14L
K11C, K14C, K15C
K16C, K17L, K17

ZM2-11
ZM2-12A, ZM2-12A2
M2-15A

ZM3-1A, ZM3-4
ZM3-2, ZM3-3
ZM3-10A

ZM3-16

ZM3-19, ZM3-20
ZM3-19A, ZM3-20A
ZM3-23

ZM3-24, ZM3-25
ZM3-24A, ZM3-25A

IM5-1, ZM5-6, ZM5-9,
ZM5-22

ZM5-7, 8, 18, 20

ZM5-13, 14, 16, 17,
19, 21, 23

Voltage Regulators:

ZM7-1

M8
M8-9
M8-10
M8-11

M8-12

Asgemblies:

Secondary Assemblies

Service Assemblies

Service Assemblies, Cable

Service Assemblies (Large Conductors)
Service Assemblies, Cable

Service Assemblies (For Ranch Type House)

Grounding Assembly Ground Rod Type

Pole Protection Assembly

Grounding Assembly Ground Rod Type for
Sectionalizing Air Break Switch

One Sectionalizing Fuse Cutout

2 or 3 Sectionalizing Disconnect Switches

One Sectionalizing 01l Circuit Recloser

Sectionalizing Air Break Switch

2 or 3 Sectionalizing 01l Circuit Reclosers

2 or 3 Sectionalizing 0il Circuilt Raclosers

One Sectionalizing 0il Circuit Recloser with
By-Pass Switch

2 or 3 Sectionalizing 0il Circult Reclosers
with By-Pass Switches

2 or 3 Sectionalizing 01l Circuit Reclosers
with By-Pass Switches

Miscellaneous Primary Assemblies
Miscellaneous Primary Assemblies

Miscellaneous Primary Assemblies

One Voltage Regulator Platform Mounted

Metering Assembly Guide Drawings:

Secondary Metering Guide Single Phase
120/240 Volts

Guide to Yard Pole Meter Installation (Showing

Pump Service Carried Underground)

Guide to Yard Pole Meter Installation (Showing

All Building Services Carried Underground)
Secondary Metering Guide Three-Phase,
208/120 Volts 4-Wire Grounded Wye

Secondary Metering Guide Three-Phase 240 Volts

3-Wire Corner Grounded Delta



Guide Drawings:

M19
M20
M21

ZM22-1
ZM22-2
M24
M24-10
M26-5
M27
M27-1

M27-2
M28

ZM29-1A

ZM29-1B
M41-1

M41-10

M42-11

M42-13
M43-4

M43-10
M52-3, M52-4

Rl

Crossarm Drilling Guide

Pole Framing Guide

Angle Construction Guide Crossarm to Vertical
Const. — 20 to 60 Angle

Tree Trimming Guide

Tree Trimming Guide

Cable Service Assembly Guide

Asgsembly Guide of Service Mast for Ranch Type House

Security Light Installation Guide (Unmetered)

Transformer Connection Guide Open Wire Services

Transformer Connection Guide Triplex Cable
Services

Transformer Connection Guide Secondary Underbuild

Transformer Connection and Service Take-off
Guide from Secondary

Tap Assembly Guide

Tap Assembly Guide

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

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

Deadend Assembly Guide -~ Deadend Clamp Method
A.C.S.R. Conductors

Deadend Assembly Guide (Large 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

10
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POLE TOP INSULATOR ASSEMBLY
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S, = eb
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h_ng l Position of guy l
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=o| €12 (when reqd.) | |
| | |
~ ' cm | Neutral
bs-d-ek l l ]
H ||
L <3 L gj
TEM| NQ. MATERIAL TEM| k2. MATERIAL
bs | | [Bolt,single upset ea | | {linsulator, post type
2 |Bolt, machine, 5/8" « req'd length eb | | |Bracket, pole top
3 [Washer, square, 2 1/4" ok Locknuts , as required
cm | | {lnsulator, spool
|

Maximum Transverse

Load: 750 lbs. (3336 N) 34.5/19.9 kV PRIMARY | - PHASE,
Angle: 0°-5° SINGLE PRIMARY SUPPORT

NOV. 1986 ZAl




Position of guy |
t
(when req'd)
cm ||
| Neutral
: |
L]
JIITEM] NO. MATERIAL LTEH NO. MATERIAL
bs | 1 |Bolt, single upset ea | 2 }insuiator, post type
¢ | 2 |8olt, machine, 5/8" x req'd length eb | 2 §Bracket, pols top
d | | Washer, squore,2 1/4" ok Locknuts , as required
cm| | |Insulator, spool

Maximum Transverse
Load: 750 Ibs. (3336 N) /insulator

Angle: O°-5°

1500 Ibs.(6672 N) Total

34.5/19.9 kV PRIMARY, |- PHASE

DOUBLE PRIMARY SUPPORT

NOV. 1986
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POLE TOP INSULATOR ASSEMBLY
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TEM| NO. MATERIAL 11'5" NO. MATERIAL
¢ | 4 | Bolt, machine, 5/8" x reqd length ec | 2 { Insuiator, post type
d 3 | Wosher, square, 2 /4" eb | 2 | Brocket,pole top
da | Brocket, insulated ek Locknuts , as required

Maximum Transverse

Load : 750 Ibs. (3336 N)/ Insulator

1500 Ibs. (6672 N) Total

Angle: 5°-20°

345/19.9 kV PRIMARY, | PHASE

DOUBLE PRIMARY SUPPORTS

NOV. 1986
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NOTE:
For units ce and cd
see quide drawings
M4l-| or M4I1-10
TEM| NC. MATERIAL lTEM NO. MATERIAL
bo | | [Shackle, oanchor ok Locknuts, as required
ce | | Angle assembly, neutral k 3 | Insulator, suspension, 10"
c¢d | | |Angle cssembly, primory o | | | Bolt,eye, 5/8" x req'd length
d | |washer ,square,2 I/4" .
Angle: 20°~-60°

34.5/19.9 kV PRIMARY, |- PHASE

NOV. 1986
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NOTES:
For units ca and cc
see guide drawings
M42-11 and M42-13

SECTION X-X

TEM| Na MATERIAL ren MATERIAL

av Jumpers, as required ok Locknuts, as required

ca| 2 | Deadend, assembly, primary o Bolt,eye, 5/8 xreqd length

¢c | 2 {Deadend , ossembly , neutrai I p Connectors , as req'd

d | 4 |washer, square, 2 1/4" JIE Insulator, suspension, 10"

i
Angle : 60°~-90°
34.5/19.9 kV PRIMARY
I-PHASE
NOV. 1986 ZA4
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o-d-ek I |
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NOTE :
For units ca and cc
see guide drawings
M42-1l and M42-13
hrem| Na. MATERIAL ITEM| NO. MATERIAL
ca | | Deaodend assembly, primary ek Locknuts, as required
cc | | |Deadend assembly , neutral k | 3 |Insutator, suspension, 10"
d | 2 | Washer,square, 2 114" o |2 | Bolt,eye, 5/8" xreqd length

345/19.9 kV PRIMARY
I-PHASE, DEADEND (SINGLE)

NOV. |986
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—d - [ o
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| I
o-d-ek l p
o b
ZAS -1 ZA5-2
NOTES:
I. ZAS5-1 oand ZA5-2 ossemblies may be used with the following
drowings: ZAl,ZAi-l, and ZA2.
2. See drawings ZM29-1A, ZM29-IB for tap assembly guide.
3. Specify ZA5-2A for tap to existing eyebolt.
4 For units ca and cc see guide drawings . M42-1{] and
M42-13.
ASSEMBLY UNIT
ZAS-| ZAS5-2 ZA5-2A
firem| MATERIAL No. REQ'D | Ne. REQD | Ne.REQ'D
aa | Nut,eye, 5/8" \ 3
av Jumpers, as required
bo Shackis, onchor { !
ca Deadend assembly, primary l | [
cc Deadend ossembly ,neutral ! | |
d Washer, square, 2 1/4" 2 2
& Insulator, susponsion 10" 3 3
0 Boit,eye, 5/8" xreq'd length 2 3 \
I Connectors, as req'd
ek Locknuts, os required

34.5/19.9 kV PRIMARY
SINGLE PHASE TAP

NOV. 1986

ZA5-1,ZA5-2 ,ZA5-2A




Dotted jumpers are for use /
on tangent structures __c-d-ek

S
o
o
|
/n
9 1]
(229mm

ov\ C =
aa Tap ! A1 _‘}'1,']
i_‘ 8 il —~ | Fﬂk« P |i‘J Jl-
TeP alklio— GE VAT B
T f . | AT S k" ad | |
@ K] < B %
- | - A E
= |E || Position of B | <2
Sla [,;IJ Guy E; o
<& r.
= A ||
l i ] 00\ ' : I /p
Neutral cc\\aa\ I | | Neutral Tap H]bzé— {w 1
utr Y 7
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' NOTE : ZA5-4
NOTE: ZA5-3 ZA5-4 assembly may be used with
ZA5-3 assembly may be used with the following: ZA3,ZA5,ZB3,
the following drawings: ZA4,ZAS, ZB5-1,ZC3, and ZC5-|
ZB4-1,and ZC4-I.

See drawing ZM29-1A, ZM29-1B for tap assembly guide ASSEMBLY UNIT
See drawings M42-11 and M42-13 for units ca and cc. ZAS5-3 ZAS5-4
ITeEm MATERIAL ' NO REQ'D | NOREQ'D

aa | Nut,eye 5/8" 2 2

av Jumpers,as required

¢ Bolt , machine, 5/8" xreq'd

ca Deadend assembly , primary [

cc:| Deadend assembly , neutral

eq insulotor , post type

2
|
1
d Wosher ,square 2 1/4" 2
{
|

eb Bracket, pole top

ok Locknuts , o8 uo“irod

k Insulator ,suspension 10" 3 3

p Connectors, as required

345/19.9 kV PRIMARY
SINGLE PHASE TAP

NOV. 1986 ZA5-3,ZA5-4
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NOTE :
ZA6 may be used with drawings such as ZM3-1A,
ZM3-I0A, ZM3-23, ZM5-18 (as shown)
For units co ond cc see guide drawings M42-1l and M42- 3.
TEM[NQ MATERIAL ITEMINC. MATERIAL
aa | 2 | Nut, eye, 5/8" d | 4| Wosher,square, 2 t/4"
av Jumpers, os required ek Locknuts , as required
¢ 12| Bolt, machine, 5/8" xreq'dlength k | 6 | Insulator,suspension,iO”
ca | 2 | Deadend cssembly, primary o |2 Bolt,eye, 5/8"xreqd length
¢c | 2 | Deadend assembiy, neutral P Connectors, as required
S S

34.5/19.9 kV PRIMARY , |- PHASE
VERTICAL DEADEND (DOUBLE)

NOV. (986

ZA6




', 3'-6 3 -¢" 6
[:‘:.SHZ“, (1067mm) (1067 mm) 'a?n)
:m‘&’gn-d-ek
3

Neutral
-“—l:r =
| \

kK _ N
_m.§ cu
Position of
Guy

HO— S

| ‘ GUY\l
N
H n-d-ek i |
| ,.&/_.___/Z_.__%L________A
l '—é o = H
| A 3 g
i - NP 2.
| e T
> ~
~—aa . /f
n-d-ek aa™ |
NOTES: “~k /T
I. See drawing ZES-I for ce” |
crossarm loading limitations |
2. Designate as ZAT7-| for | ca Neutral/!
assembly with three
crossarms PLAN
3. For units ca and cc see guide drawings
M42-11 and M42-13.
ITEM} NO. MATER!IAL llTEM NO. MATERIAL
aa | 2 | Nut, eye 5/8" ¢ | 2 |Crossarm,3 58'x 4 58'x8-0
co | t | Deadond assembly, primary i | 4 |Bolt carriage 38" x 4 12"
cc | | | Deadend assembly, neutral i | 2 |Screw,lag 172" x 4"
cu | 4 |Brace,wood 28" k | 3 linsulator,suspension 10"
d |10 | washer, square , 2 /4" n | 3 {Bolt, double arming,5/8" xreqd length
ok Locknuts, as required

34.5/19.9 kV PRIMARY |-PHASE
CROSSARM CONSTR.-DEADEND (SINGLE)

NOV. 1986

ZAT,ZA7-1




3-6 3-6 6

TISZ (I067mm) (1067 mm) (152
mm) mm)
“o|Q n-d-ek
9\
———a4
i
\ov

|
NOTE: Guy—" |

For units ca andcc see guide |\co | |
drowings M42-Il and M42-13.
PLAN
ITEM{ NO. MATERIAL 1|TEH NO. MATERIAL
a0 [ 4 [Nut,eye, 5/8" 9 { 2 [Crossarm,3 5/8"x4 5/8"x8'- 0"
ov Jumpers , as required i | 4 |Bolt,carriage 3/8"x4 172"
ca | 2 |Deadend assembly, primary J | 2 [Screw,lag 1/2"x 4 "
¢c | 2 |Deadend assembly , neutral k | 6 |lInsulator,suspension, 10"
cu | 4 |Brace,wood, 28" n | 3 | Bolt, double arming 5/8" x reqd leng
d |10 | washer,square 2 14" P Connectors ,as required
ek Locknuts, as required H

34.5/19.9 kV PRIMARY, |-PHASE
CROSSARM CONSTRUCTION-DEADEND(DOUBLE)

NOV. 1986 ZAS8




4" . 3._8” 3‘-8"
bozmm) ( (1118mm) (n8mm)
mﬁ
= (3
oy Neutral
ea (NE
g‘/ = n-d-ek
: Lil
B — T4 ] R
~ ‘ N
l — i
- 107
N E cu
PlnE ' :
Position of i
Guy | |
|| |
|
| ']
| “‘1'3 I Neutrol\l
|
HTEM] NO. MATERIAL TEM| NO. MATERIAL
a | 2 |insulator, pin type ,(ANSI Class 55-3) i | 2 |Screw,lag 1/2"x 4"
d | 2 {washer, square 3" n | 3 |Bolt,double orming, 5/8Y xreq'd length
d {10 |Washer, square 2 Ve ea| 2 |lnsulator, post type
t { 2 {Pin,crossarm, steel, 5/8"x 103/4" _
9 | 2 |Crossorm 35/8 x4 5/8° x8-0" ek Locknuts as reqd
i | 4 |8oit,carriage, 3/8"x 4 1/2" cu | 4 |Brace,wood, 28"
Maximum Transverse
Load: 7501bs (3336 N)/Insulator 345/199 kV,|-PHASE
15001bs (6672N) Total CROSSARM CONSTRUCTION-DOUBLE LINE ARM
Angle: 0°-20°
NOV. 1986 ZAS




4" ‘ o - L 3.-8" . 4"
(102 l" a E (memm) ] (ngmm) '] ’(IOme)
mm) E
o , Neutral\ | q
g = = 9 AN Vg ¢
. l “‘/
-y R =
) i
% cu
8 / R
Position of/' I ! l
Guy whenreqd | r |
' |
| '
T | I Neutral \\:
| ea 9
| | - _@5_/ \ |
i E— /7;\ g@}
| c-d ek l
' I
| PLAN '
brrem| No. MATERIAL ITEM] NO. MATERIAL
a | 1 |insuiator, pin type,(ANSI class 55-3) j 11 ] Screw,lag 172" x 4"
¢ | | {Bolt, machine, 5/8"x reqd length ea | | |lnsulator, post type
d | 2 | Washer,square,2 1/4"
f |1 }Pin,crossarm, 5/8" x 10 3/4" ek Locknuts, as req'd
9 | | |Crossarm 35/8"x 45/8" x 8 -0" cu | 2 | Brace,wood, 28"
i | 2 |Boit,carriage,3/8"x 4 12"
Maximum Transverse
';°°‘: jgf?;':s (3336 N) 34.5/19.9 kV, |- PHASE
ngle: CROSSARM CONSTRUCTION-SINGLE LINE ARM
NOV. 1986 ZA9S-|




4"

3l— 8"

(102mm) |

(lIIBmm)

‘©

(457mm)

E
=m§’ c-d-ek

r
I
\l

(M8 mm) 41 |

[
%

l-oll
(610mm)

Position of Guy

when req'd. i cm
bs-d-ek |
|
ITEM| NO. MATERIAL ilTEM NO. MATERIAL
¢ | 1 [Bolt,machine, 5/8" xreq'd length bs | | | Boit, singie upse?
d | 3 [ wosher, square, 2 I/4" cu | 2 | Brace, wood, 28"
9 i |Crossarm,35/8"x4 5/8"x 8'-0" ea | 2 | Insulator, post type
i | 2 |Bolt,carriage, 3/8"x 4 1/2" ok Locknuts ,as req'd
) ! | Screw, lag l/zix req'd length cm | | | Insulator spootl

Angle: 0°-5°

Maximum Transverse
Load: 7501bs{3336N)

3457199 kV, TWO PHASE
SINGLE PRIMARY SUPPORT

NOV. 1986

ZBl|




4 3-8" 3-8 . L 4
(I02mm) (1118 mm) (1118mm) —l (102mm)
E |4 E Ak ea —_—
- |€ £ 1] .
©| | n-d-ek 9
* = ‘@| \
B— — L« S - —
- = )\\ g
= | i n-d-ek
= 6"
ol E .l O
_ ‘h ) f u cu (152mm)
©  Position of guy . ? i
_J,Q o c— — —
yd * | em A
bs-d-ek ' ‘ ' |
Q b1
|
1] |1
5 Il
l i lNPJ
ITEM| NO. MATERIAL IlTEM NO. MATERIAL
d 11 | Washer,square, 2 1/4" bs | | Bolt, single ,upset
9 { 2 | Crossarm,35/8"x4 5/8"'x8'-0" em | | | insulator spool
i_|4 |Bolt,carriage, 3/8" x 4 /2" cu | 4 | Brace,wood, 28"
i | 2 |Screw,lag 1/2"x 4" ea | 4 | insulator, post type
n | 3 | Bolt,double arming, 5/8"xreqd length ek Locknuts, as req'd

Maximum Transverse
Load : 750 Ibs (3336N) /insulator

1500 Ibs (6672N) Total

Angle: 0°-5*°

345/199 kV,TWO PHASE
DOUBLE PRIMARY SUPPORT

NOV. 1986

ZBIl-|




3’ _ 8"

4" L 3’-8“ AJ |
(102mm) r (I118mm) (1118mm) ’| (102mm)
A -saniomil -
i~ n-d-ek g €0 —
] T ea \Ql \\ £ |_-n-d-ek
'—'i:Tg - AR I /t\_-—— #__
~~ ' 6"
Iz e
Ol E A 8? cu (I52mm)
'&U% ORE
~ Neutral
| B — — —

Neutral ~/ /

E E / n-d-ek /
£ E Guy. \!A / /
N 2\ [ /
e ==l
)__ —
e ? \ / /
\ c-d-ek | \
\ \
\ \ \
ITEM| NO. MATERIAL llTEﬂ NO. MATERIAL
¢ | | |Bolt,machine, 5/8"xreq'd length n | 3 |Boit,double arming, 5/8'xreq'd length
d | 11 | Washer,square 2 i/4" ea | 4 [insulator,post type
da [ 1 | Bracket, insuiated ok Locknuts, as reqd
9 | 2 [Crossarm, 35/8" x 458" x 8- 0" cu | 4 |Broce,wood 28"
i | 4 |Bolt,carriage, 3/8" x 4 1/2"
) | 2 |Screw,lag, 1/2"xreq'd length

Maximum Transverse
Load: 750 ibs (3336 N)/Insulator
1500 Ibs (6672 N) Total

Angle: 5°- 20°

34.5/199 kV TWO PHASE
DOUBLE PRIMARY SUPPORT

NOV. 1986

ZB2




If future conversion is likely, allow space at top of pole for middie
phase. Designate as ZB3A for this construction.

2. For units cd and ce see guide drawings M4I-| and M41-10.

:mg}’g O'd\ B /Cd
= "g‘ k}r] \ - bo\ cd /
B R N ) “IN. [-L; \ ﬂ[\ﬂ ﬂ\(/
oE IS T
</ g%syiﬁon ‘o_f/ %%17 Guy r ) \\
| .q|l+ | —— PLAN
9f | K
<8 L’I‘
l;e / I | Neutral /
S a4 N /
Position of | ce ce, /
|
Guy | : Guy\ ,+ /
| W \ t
|| \‘ \
ud SECTION X-X \\
Note:

ITEM{ NO. MATERIAL TEM| NO. MATERIAL
d |2 |wWasher, square 2 1/4" cd | 2 |{Angle assembly, primary
k | 6 {linsulator, suspension, 10" ce | | |Angle assembly, neutral
o | 2 |Boit,eye 5/8" xreq'd length ok Locknuts,as required
bo | 2 |shackle,anchor
Angle: 20°-60°

3457199 kV,TWO PHASE
VERTICAL CONSTRUCTION

NOV. 1986

ZB3,ZB3A




(1]
g

’E‘ _
£ + Position of
L Guys

4 l- oll

ca
~N
. /GV
ag—" 0o |
bo
bo
| -#W}»—
~——o0-d-ek
Guys i 0-d-e ‘\co
™~

4'-0"min
(1219mm min.)

SECTION X-X

-

NOTE :
I. If future conversionis likely, allow space at top of poie for middle
phase. Designate as ZB4 -1A for this construction.

2.For units ca and cc see quide drawings M42-Il and M42-13.

ITEM| NO. MATERIAL 'ITEM NO. MATERIAL
d | 6 |Washer, square, 2 1/4" av Jumpers , as required
k {12 [insulator, suspension, 10" bo | 2 | Shackle ,anchor
o | B |Bolt,eye, 5/8" xreq'd length ca | 4 |Deadend assembly, primary
P Connector , asrequired cc | 2 | Deadend assembly , neutral
aa | 2 |Nut,eye, 5/8" ok { Locknuts, as required

34.5/199 kV, TWO PHASE
VERTICAL CONSTRUCTION

NOV. 1986 ZB4-l, ZB4-IA

1 N



= Yor= —rq k
Ogg 0‘("3'(\4
_VE " -
“o| €
s 1 ca
= g -
-‘% Position of
= Guy 4'- 0" min.
(|2|9mmmiu?|
o-d-ek o
‘ \1__ / .
_1E
o o \ag
- E ——
- E -
_'|Z Position of
¥= Guy
o-d-ek
{ \ﬂ"P Neutral
l ! cc
_J

NOTE:

I. If future conversion to three phase is likely, allow space at top of pole for
middle phase. Designate as ZB5-1A for this construction

2. For units ca and cc see guide drawings M42-il and M42-13.

FITEH NQ MATERIAL TEM| NO. MATERIAL
d | 3 |washer, square, 2 1/4" €a | 2 |Deadend assembly, primary
k | 6 |lnsulator, suspension, 10" cg | | |Deadend assembly,neutral
o | 4 |Bolt,eye, 5/8" x.req'd length bo | I |Shackie, anchor
aa | t |Nut, eye, 5/8" ek Locknuts, as required

34.5/19.9 kV TWO PHASE

VERTICAL CONSTRUCTION-DEADEND(SINGLE)

NOV. I1986

ZB5-1,ZB5-IA




6" 3. - 6“ 3! - 6" 6
(152 (106 7mm) {(106Tmm) (152mm)
mm)

’E '
5| E
2ls l
™S  Position of Guy RE
| /o-d-ek-cc
R
LJ
NOTES:
|.See drawing ZE5-| for
crossarm floading limitations.
2.Designate as ZB7-1 for
assembly with three crossarms.
s
3. For units ca and cc see %
guide drawings M42-11 and -
M42:13. | PLAN |
ITEM| NO. MATERIAL ﬂlTEM NO. MATERIAL
d |11 ! washer, square, 2 1/4" aa | 2 |Nut,eye, 5/8"
9 | 2 [Crossorm 3 5/8" x4 5/8"x 8'-0" ca | 2 [Deadend assembly, primory
I | 4 |Bolt,corriage 3/8"x 4 1/2" cc | | |Deadend assembly, neutral
j | 2 |screw,iag, 1/2"x 4" cu | 4 |Brace,wood, 28"
k | 6 [insulator, suspension, 10" ok Locknuts as required
n | 3 [Bolt,double arming, 5/8" x req'd length
o |t {8oit,eye, 5/8" x req'd tength

34.5/ 199 kV,TWO PHASE
CROSSARM CONSTRUCTION- DEADEND (SINGLE)

NOV. 1986 Z87 ZB7-|




u}

6 3-6" 3-6" 6
(152mm) (106 7mm) (106 7mm) (152mm)
r
— B} n-d-ek
. =8 | 1]
otk i
= : O
o E ‘@E |
« b Position of
) Guy |
- 1
H
I cc ' | aa
I I Neutral \ ce
—t— -+ # —
L g
o7 ]
NOTE : H |
For units ca and cc see i l '
guide drawings M42-1l and aa
M42-13. \~}\ U3
—{%ﬂr
o-d-ek/>';r
»
SECTION X-X
ITEM] NO. MATERIAL ITEM| NO. MATERIAL
¢ | 4 |Bolt, machine, 1/2"x req'd length P Connectors as required
d | 12 {wWasher, square 2 1/4" aa | 5 |Nut,eys, 5/8"
d | 4 |washer,round | 3/8" dia. av Jumpers as required
9 |2 |Crossarm 35/8"x4 5/8" x8'-0" ca | 4 |Deadend assembly, primary
k {12 {Insulator,suspension, 10" cc | 2 |Deadend assembly, neutral
n | 4 |Bolt,double arming, 5/8"xreqd length cu | 2 |Brace, wood, 60" span
o | |Bolt eye, 5/8"x req'd iength ek Locknuts, as required

34.5/19.9 kV, TWO PHASE

CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

NOV. 1986

ZB8




4" I 3|- 8“ '5" , 2.- 5" | 4
Jtro2 (1n8mm) (38imm)}  (737mm) (102 m)
mm) -
ea
\
n-d-ek %
~
e — __.).Q:
i \q
6“
(152mm)
Position <|>f Guy | l
when req d ' i Neutral
9 n-d | n-d-ek
I .
— s
o Ked T d-ek
= (
ek/o-f I i
| |
| |
ITEM| NO. MATERIAL ITEM NO. MATERIAL
o 2 jlnsulator, pin type ,(ANS| class 55-3) n 3 |Bolt, double arming, 5/8" x req'd length
d |10 |washer square 2 1/4" cu | 4 lBrace,wood, 28"
t | 2 |Pin,crossarm, steel, 5/8"x 10 3/4" ea | 4 |insulator, post type
¢ |2 |Crossarm, 35/8 x45/8" x8-0"
i |4 |Bolt carriage, 3/8"x 4 1/2" ek Locknuts as required
j {2 [Screw lag 1/2"x 4"

Maximum Transverse

Load: 7501bs (3336N) /Insulator
15001bs {6672 N) / Total

Angle: 0° — 20°

34.5/19.9 kV TWO PHASE
CROSSARM CONSTRUCTION-DOUBLE LINE ARM

NOV. 1986 B9




\ 3-8" 15" . @
(nsmm) (38imm) (737mm) (102mm)
ea E
/. |&
N
o —a

- 6
o Q 152mm)
o
Position of Guy J
| Neutral I
I | l/ I
F Y | ea
| ) = - e \IJT.F
1] TN oo b
c-d-ek> | \
| | oo 9 ]
ITEM] NO. MATERIAL ]‘TEM NO. MATERIAL
a | 1| {Insulator, pin type,(ANSI class 55-3) i |2 {Bolt,carriage, 3/8"x 4 1/2"
¢ | 1 |Bolt, machine, 5/8" x req'd length i |1 [Screw,lag,1/2" x 4"
d | 2 |Washer,square, 2 1/4" cu ! 2 |Brace, wood 28"
t | 1 |Pin,crossarm, steel, 5/8"x 10 3/4"
I |Crossarm 3 5/8"x 4 5/8"x 8'-0" ok Locknuts as required
ea 2 Jinsulator, post type

Maximum Transverse
Load : 7501bs (3336N)

Angle: 0°-5°

345/719.9kV, TWO PHASE

CROSSARM CONSTRUCTION-SINGLE LINE ARM

NOV. 1986

ZB9-|




4“ ) 4'—8" e IQ" L 3'_ 'll 4

(102 mm) (1422 mm) " {(483mm) (940mm ) —I (102mm)
- r1T f -d-
T e B
- = @ .
6" | o gg \ n-d-ek
(152mm)
Position oflGuy | n-ek
when I'OQd | |
o]
Ly
1
W)
|
_ | |
c~ |
EE ' g n-d—ek! eq I
n|o ™~ éi/ A =
& = —o—-—
n-d-ek o4 i
| - - - % { —
|
I | |
| | |

PLAN

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

ITEM| NO. MATERIAL mTEM NO. MATERIAL

9 |2 [insulator, pin typs (ANS| Class 55-3) n | 4 |Bolt, double arming,5/8" x req'd length
¢ {4 |Bolt, machine |/2" x req'd length cu | 2 |Brace,crossarm, wood, 60" span

d {10 {Washer,square 2 174" ea |4 [insulator, post type

d | 4 |washer,round 13/8"

t |2 |[Pin,crossarm,steél 5/8"x 103/4" ok Locknuts as reqd

¢ |2 |[Crossarm 35/8"x45/8"x10'-0"

Maximum Transverse
Load 7501bs(3336N)Insulator 34.5/199 kV,2 -PHASE

I5001bs(6672N) Total  |cROSSARM CONSTRUCTION — DOUBLE LINE ARM
Angle : 0°-20°

NOV. 1986 ZB9-2




4 4-g" 19" J
(102 mm) | (1422 mm) 483mm){ 940mm) 1
:/eo ea_
% e, ik f\%"’ - d-ek %
‘[—'%r ! 1

4\ Neutral
<ot _c-d-ek
= - - _:@,
c—d /k'

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

{ITEM| NC. MATERIAL l‘TEM NO.| MATERIAL
o | I |insulator, pin type, {ANS| ciass 55-3) 9 || [Crossarm, 35/8"x 4 5/8"x10'-0"
¢ | 2 |Bolt, machine, 5/8" xreq'd length cu | | |Brace,crossarm,wood, 60" span
¢ | 2 {Bolt,machine, |/2 xreqd length ea | 2 [insulator,post type
d | 3 |washer, square, 2 /4
d | 2 |washer,round, | 3/8" o Locknuts as required
t {1 |Pin, crossarm,steet 5/8" x 10 3/4"

Maximum Transverse
Load: 7501lbs (3336N }/insuiator

Angle. 0°-

50

34.5/19.9 kV, 2 -PHASE
CROSSARM CONSTRUCT ION - SINGLE LINE ARM

NOV. 1986

Z2B89-3




3l-—§ll ) 3l- gll 4ll
102mm) (18 mm) (18 mm) (102mm)

eb

o B

E ?'1> °°\§

20- o“

Position of éuy
when reqd cm |
bs-d-ek | | | | Neutral |
] &l
| @ " YT~ :
| | g / | | i
c-d-ek l I
2 ! |
PLAN
ITEM| NO. MATERIAL ||TEM NO. MATERIAL ’
¢ |3 [Boit, machine, 5/8" xreqd length cu | 2 |Brace, wood 28"
d | 5 |washer square, 2 1/4" ea | 3 |insulator, post type
¢ |t |Crossarm, 3 5/8"x4 5/8"x 8'-0" ob | | |Bracket, pole top
i |2 {Bolt,carriage 3/8"x 4 1/2" ok Locknuts as required
i |1 [Screw, lag, 1/2"x.4"
bs | | |Bolt, single, upset
em | | {Spoolinsulator
MR
0ad:750ibs { 3336N)/ nsulator 34.5/19.9 kV, 3-PHASE
Angle: Q°~ 5° [CROSSARM CONSTRUCTION-SINGLE PRIMARY SUPPORT

NOV. 1986 ZCl




4 | 31_ 8" _L 31 - 8n . 4“ 1] min.)
ﬁbmén')' (8 mm) T Tigmm) 02 'I ! "(51mm)
i ‘0\ —— ey e —— e wtswe

4"
(102mm)
I ®
o

/w — _ eo\ - amEw e - 4 SENN SNy e
g 0 no)E ! | c-ek
- n-d-ek -d-
¢_—_— VXN 47__[ -~y
- :m ge ® 1§ i 7 _.I 6n
= |E H‘ i
ol e Ry > IESme) !
e e N\ cu
b P?‘sutton o‘fd guy ' j .
t -4 1'(9“:'
L] Nem | |
bs-d-ek” ! | [
I l
| 1)
[ i
. I
| ! ek | i
[ j‘ I
7N\
i
7
(v
POLE TOP INSULATOR ASSEMBLY
ITEM| NO. MATERIAL 'ITEM NO. MATERIAL
¢ |2 |Bolt,machine, &8"x req'd length cm | | |Spool Insulator
d | 1l {wWasher,square,2 i1/4" cu { 4 |Broce, wood, 28"
9 |2 [Crossorm 3 5/8"x 4 5/8" x8'-0" ea | 6 |insulator, post type
i |4 (Boltcarriage 3/8"x 4 1/2" eb | 2 [Bracket pols top
} |2 [Screw,Lag 1/2"x 4" ok Locknuts as required
n_[3 |Bolt,doubie arming 5/8" x required bs | 1 |Bolt,Single upset

Maximum Transverse
Load: 750 Ibs (3336N)/Insulator 34.5/19.9 kv, 3-PHASE

1500 Ibs (6672N) Total CROSSARM CONSTRUCTION-DOUBLE PRIMARY SUPPORT
Angle : 0°- 5°

NOV. 1986 ZCl -1




— e —

- an an ey &

PLAN
4" 3'_8" i 3-8" | |4
(102mm) (118mm) ] élllem) (I02mm)
: lE
VS
- a B c-d-ek
. |E -~ iy P eq
“© | O
°|5 1 \
A a T
- )
T5% -a-;-g _j};\":' -d-ek
. le _yS 3"
° E (76mm)
NS Position of guy cu
— when req'd
/= ] tm
bs-d-ek ' |
g l NOTE: .
i This construchon required
3. for all conductors havinga
breaking strength of more
than 4500 ibs (20016 N)
ITEM] NO. MATERIAL IITEH NO. MATERIAL
¢ | 2 ]|Bolt,machine, 1/2"xreq'd length bs [ | |Boit, single upset
¢ | 6 |Bolt,machine, 5/8"xreqd length cu { | |Brace,wood,60 span
d 2 |washer,round | 3/8 dia. ea | 3 {insulator, post type
d |10 |washer,squars, 2 i/4" eb | | [Bracket,pole top
g [ ! [Crossarm 35/8" x 4 5/8" x 8'-0" ok Locknuts as required
i cm | | [insulator, spool

Maximum Transverse
Load : 750 Ibs (3336 N)/Insulator
Angle: O°-— 2°

34.5199 kV

3 —PHASE CROSSARM CONSTRUCTION
(LARGE CONDUCTORS)

NOV. 1986

ZC|1—-2




N I |
.E E E : .
= c-d-ek = E ‘ ek
; IB | ~s L b 9 7
¥ t—é/ - Jﬁ%) /-—oqcb
T n-d-ek
l )—e —— —-4——Kj@ﬁ --—QQ%ﬁ‘
[}
! R l
;L 3 g"
4" © (18 mm) "
(102mm)] | = e "(—I?D—me)

z E ——ea
22
< &
—+—
- n-d-ek
ol £
'3.9 Position of guy cu
£ when reqd
§ /f@
AN ek
]
c-d-ek = . da '
i T
\3J \ |/
W\»
c
TEM{ NO. MATERIAL FITEM NO. MATERIAL
¢ | 4 {Boit,machine, 5/8" x req'd length cu | 2 [Brace,wood 60" spaon
¢ | 4 [Boit,machine, 1/2"x req'd length da | | |Bracket, insulated
d |13 !washer,square, 2 1/4" eb | 2 [Bracket,pole top
d |4 lwosher,round | 3/8" ok Locknuts as required
¢ | 2 |Crossarm, 3 5/8" x4 5%/8"x 8'-0"
n | 4 |Bolt,double arming, 5/8"xreqd Inth
o0 | 6 |insulator, post type 34.5/19.9 kV, 3-PHASE

Maximum Transverse
Load : 7501bs{3336N)/ Insulator
15001bs (6672N ) Total

CROSSARM

CONSTRUCTION - DOUBLE PRIMARY SUPPORT
(LARGE CONDUCTORS)

Angle: 0°— 5°

NOV. 1986

ZCl-3
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| E E | |
. o @ 1 '
1=
Pre——T(p————o @
i
! R !
|
4ll L- 3l- 8" ‘l- 31- e” )] -4—"
(102mm) ,7 (1n8mm) _ n (118mm) —l (I02mm)
f Ho—w
I |y e |
| A Oek = I
— | L c-d
ol € o &3 P‘/ c-d-ek =—¢0
0~ (o
=l _ f/
< a z
—5— — ] — _g——=ct-d-ek
- o~ L | v (1}
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ITEM| NO. MATERIAL llTEM NO. MATERIAL
¢ | 8 |Bolt,machine, 5/8"x req'd iength da | | |Braoket,insuloted
¢ |2 |Bolt,machine, /2" xreq'd length ea | 4 Jinsulotor, post type
¢ |10 |Washer, square, 2 1/4" eb | 2 |Brocket, pole top
d |2 {Washer,round, i 3/8" dia. ok Locknuts as required
g | ! [Crossarm 3 5/8"y 4 5/8"x 8'-0"
cu ! | !Brace,wood, 60" spon

Maximum Transverse
Load: 7501bs (3336N)/Insulator
Angle 2°-5°

34.5/199 kV
3- PHASE CROSSARM CONSTRUCTION
(LARGE CONDUCTORS)

ZCi-4
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NOTE:
When the transverse ioad is

more than 7501bs(3336N) per insulator,

N |/
eb
c

construction similar to ZC3 POLE TOP INSULATOR
should be used ASSEMBLY
ITEMI NO. MATERIAL l!TEM NO. MATERIAL
€ |4 |pol " ' Jenath cu | 4 lBrace, wood, 28"
d |13 {washer,square 2 1/4" da | | |Bracket, Insulated
n | 3 |Bolt,double arming 5/8"xreqd length ea | 6 jlnsuator, Post type
¢ |2 |[Crossorm,3 5/8"x4 5/8'x §-0" eb [ 2 [Bracket, pole top
i_|4 !Boltcorriage 3/8" x 4 12" ek Locknuts os req d
J 2 | Screw lag /2 x 4

Maximum Tronsverse
Load: 7501Ibs(3336NVinsulator

Angle 5°-20°

1500 1bs (6672N) Total

34.%/19.9 kV, 3-PHASE

CROSSARM CONSTRUCTION- DOUBLE PRIMARY SUPPORT

NOV. 1986
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NOTES:

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

2. Neutral may also be mounted on the crossarm.
3 When the transverse load is more than 750ibs (3336 N) per insulator

construction similarto ZC3-1 should be used.
ITEM| NO. MATERIAL IITEM NO. MATERIAL
¢ | | |Bolt, machine, 5/8x req'd length 9 | 2 |Crossarm,3 5/8"x 4 5/8" x 10’ -0"
c | 4 [Bo#t,machine, 1/2"x req'd length n | 4 {Bolt, double arming, 5/8"x req'd length
¢ |1l |washer,square 2 /8" cu | 2 |Brace,wood, 60" span
d | 4 |Washer,round | 3/8" dia. da | | |Bracket, insulated
ek Locknuts as req'd

MAXIMUM TRANSVERSE
LOAD: 750 Ibs (3336 N)/insulator

1500 Ibs(6672N) Total
ANGLE: 5°-20°

34.5/19.9 kV,3 PHASE

CROSSARM CONSTUCTION DOUBLE PRIMARY

NOV. 1986
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NOTE:
For units cd and ce see guide drawings
M4i-1 and M41i-10.
ITEMINO. MATERIAL ITEMNO. MATERIAL
d | 3 {washer,square 2 1/4" cd | 3 |Angle assembly, primary
k |9 |insulator, suspension 10" ce | | |Angle assembly, neutral
o |3 |Bolt,eys, %5/8"x req'd length ok Locknuts os required
bo |3 |Shackie, anchor d:
Angle:20°- 60° 34.5/199 kV PRIMARY, 3- PHASE

VERTICAL CONSTUCTION

NOV

. 1986

ZC3




_t_ /
I /
] *Jr
l PLAN \
\
I \
E i
l NOTE:
For units ca and cc
| see guide drawings
' M42-11 and M42-13
| kK ¢d
a /

=<|> £ ' | T+
' .
<N | | Section X-X \
o X
K X l I ) Neutral
TP S
o-d-e aa s
N
irem| wo. MATERIAL Jren|no. MATERIAL
d | 4 |washer,square 2 1/4" bo | 4 {Shackle, onchor
k | 9 |insulator, suspension, 10" c¢cd | 3 [Angle assembly, primary
o 15 |Bolt,eye, 5/8" x req'd length ok Locknuts as req d
s {1 ,Cilevis,secondary, swinging,insulated eu | 3 |[Link,extension,insulated
0 | 1 |Nut,eye, 5/8"

Angle:20° - 60° 34.5/199kV- THREE PHASE

VERTICAL CONSTRUCTION, LARGE CONDUCTORS

NOV. 1986 ' Z2C3L
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{rrem{ no. MATERIAL Jimem|no. MATERIAL
d | 8 | Washer, square, 2 1/4" ¢r | 4 | Bracket,angle, 5/8"
k | 9 | tnsulator, suspension, 10" ef | 8 |Boit,clevis,5/8"x req'd length
m | 4 |Clamp, suspension ok Locknuts os req'd
b0 | 4 |Shackie, Anchor
Angle: 10°- 20° 34.5/19.9 kV
VERTICAL CONSTRUCTION
LARGE CONDUCTORS
NOV. 1986 2C3-|
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e NOTE :
o| £ For units ca and cc see
|2 guide drowings M42-]i
= and M42-13.
4. _ O" J
- (1219 mm) - ION X-X

SECTION Y-Y S

iTEM| NO. MATERIAL fvem!no. MATERIAL

d | 8 [Washer,square 2 /4"

av

Jumpers os required

k |18 |Insulator suspension 10" bo | 4 |Shackle anchor

o |12 |Boit,eye, 5/8" x req'd length ca | 6 (Deadend assembly, primary
P Connectors as req'd ¢¢ | 2 |Deadend assembly, neutral
ac | 4 |Nut,eye 5/8" ok Locknuts as required

Angle 60°- 90°

34.5/199kV, 3- PHASE

VERTICAL CONSTRUCTION

NOV. |986

2C4-|
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] see gquide drawings
_ vz;rg M M42-1l and M42-13.
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. '----:o-»-'/— L SECTION  X-X
- _ "‘“‘f“?‘l =O54-E
o £ A 10"
to-d-ek o
ITEM} NO. MATERIAL [TEM NO. MATERIAL
d | 8 ) Washer,square, 2 1/4" bo | 6 |Shackle,onchor
k |18 | Insulator,suspension 10" ca | 6 |Deadend assembiy,primary
8 |Boit,eye 5/8" x req'd length cc |2 |Deadend assembly, neutral
p Connectors as req'd ek Locknuts as req'd
av Jumpers as reqd, eu | 6 |Link,extension,insuloted
ANGLE 60° - 90° 34.5/199 kV - THREE PHASE

VERTICAL CONSTRUCTION, LARGE CONDUCTORS

NOV. 1986 2C4-IL
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Lic/ NOTE :
l. For units ca and cc
see guide drawings
M42-i1 and M42-13.
TEM| NQ MATERIAL ITEM NO. MATERIAL
d | 4 |washer squars 2 14" ca | 3 |[Deadend assembly, primary
x | 9 [insulator suspension 10" cc | | |Deadend assembly, neutral
o | 6 |Bolt,eye 5/8"% reqd length ok Locknuis as reqd
00 | 2 |Nut, eys 5/8 "
bo | 2 |Shackis anchor

345/19.9 kV, 3- PHASE

VERTICAL CONSTRUCTION - DEADEND (SINGLE)

NOV. 1986

Z2C5-|




6Il
152
mm)

%Ai(

@
[~
<
— e CE—— — G — o—— ) aa—
L

9"
o (@3

g
R

4 l_ oll
<

~(1219mm)

Position |

E of Guy |
~ I
o

4I-0“

~ o-d-ek |

Bt f5
|
L

:

4@

.‘I.l_

’ 4... oll

o

2

i
IR

g (€~=O)m

I

|
__%_____;__

™8

-'Q"O“Q" e et —

NOTE:

. For units co and cc
see guide drawings
M42-11 and M42-I13

TEM| NG MATERIAL Jrrem| no. MATERIAL
¢ | & |washer,squore, 2 14" cc | | | Deadend assembly, neutral
&k | 9 [insulator,suspension 10" ok Locknuts as req'd

o |4 [Bolt,eye, 5/8" x req'd length eu | 3 |Link,extension, insulated
bo | 3 |Shackie,onchor

(1] 3' Deadend cssembly, primary

34.5/19.9 kV- THREE PHASE |
VERTICAL CONSTRUCTION, DEADEND (SINGLE)
LARGE CONDUCTORS

NOV. 1986 |
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J" SECTION X-X
Position of l
Guy !
------------- L--__--____-_é_,
—= —
—4+) s n-d—ek_i—'

PLAN

NOTES:
|.See drawing ZES5-1| for crossarm loading limitations.
2.Designate as ZC7-1 for assembly with three crossarms.

3.For unifs ca and cc see guide drawings M42-11 and M42-13.

lTEMl NO. MATERIAL IlTEM NO. MATERIAL
d [13 |washer,square, 2 1/4 " ao | 2 |Nut,eye 5/8"
¢ | 2 [Crossarm 3 5/8"x 4 5/8 x 8 -0 ca |3 [Deadend assembliy,primary
i |4 |Bolt,carrioge, 3/8 x 4 1/2" cc | | [Deadend assembly , neutral
i |2 [Screw,lag 1/27x 4" cu |4 [Broce,wood 28"
k |9 |Insulator suspenpion dy | | |Bolt,eye, double arming 5/8 xreqd length
R |3 |Bolt,double arming 5/8" x req'd length ok Locknuts as required

34.5/19.9 kV, 3-PHASE
CROSSARM CONSTRUCTION - DEADEND (SINGLE)

NOV. 1986 ZC7,ZC7-1




6 2I.3!| lt_su ‘I_gﬂ 2! - 9" p 6 1]
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P cu
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Position of Guy
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NOTES: I
I.See drawing ZES-I ————0 — | T
for crossarm
loading limitations. n-d-ek aa
2.Designate as ZC7-3 bo o = |E
for assembly with > Ol
3 crossarms. k a0~ |
3.For units ca and cc
see quide drawings l
M42-il and M42-13. I
frem| No. MATERIAL ITEM| NO. MATERIAL
¢ | 4 [Bolt,machine, 1/2" req'd length aa | 5 [Nut,eye 5/8"
d |18 |Washer,square, 2 V4" bo | ! |Shackle, anchor
d | 4 |washer,round, | 3/8" dia. ca | 3 |Deodend assembly, primary
g { 2 [Crossarm, 3 5/8"x4 5/8" x10'- 0" cc | | |Deadend assembly ,neutral
k | 9 [insulator, suspension 10" cu | 2 |Brace,crossarm, wood, 60" spon
n | 6 |Bolt, double arming, 5/8"x reqd length ek Locknuts, as req'd
o | 1+ !Bolt,eye, 5/8 x reqd length

34.5/199 kV 3- PHASE

CROSSARM CONSTRUCTION-DEADEND (SINGLE)

NOV. 1986
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6" 3'_ 6" B 3'_g"
(IE'?T\] (1067mm) (1067 mm)

3I_3“
(991 mm)

6" NOTE:

Position of Gu
when reqqd y

[52mm) |- For units ca and c¢
see guide drawings
M42-11 and M42-13.

Connectors as req'd

-'. av
SECTION X-X
lml NO MATERIAL ITEM| NO MATERIALS
¢ | 4 |Bolt,machine, 1/2" x req'd length aa | 8 |Nut,eye, 5/8"
d |14 [Washer, square, 2 1/4" av Jumpers and leads as req'd
d | 4 |Wosher,round | 3/8" dia. bo | 2 |Shackle,anchor
o |2 [Crossarm 3 58'x 4 5/8"x8'-0" ta | 6 |Deadend assembly,primary
k |18 |Insulator, suspension 10" ¢ 2 |Deadend assembly ,neutral
n | 4 [Bolt, double arming , 5/8 " xreq'd length cu | 2 |Brace,wood, 60"spon
o |4 [Bolt,eye, 5/8" x req'd length ek [Locknuts as req'd
P

345/19.9 kV, 3- PHASE

CROSSARM CONSTRUCTION-DEADEND(DOUBL.E)

NOV. 1986

ZC8
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Position of Guy cu
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bo aa aa~
: s . .
n-d-ek E = aa fn-d-ek” o
= € ~_ cc i
K ol § |
e av [}
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NOTE: ~ |
I. For units ca and cc t ! 1.
see guide drawings | a1 T |
M42-11 and M42-i3. ' ca" '
ITEM {NO MATERIAL ITEM {NO MATERIAL
¢ | 2 |Bolt,mochine 5/8" x req'd length oa |10 |Nut,eye,5/8"
¢ | 4 JBolt,machine 1/2"x req'd length av Jumpers or leads required
d 4 |Washer round | 3/8" dia. bo |2 {Shockle,anchor
d__ |20 [Washer square 2 14" ca | 6 |Deodend assembly,primgry
9 2 {Crossorm 3 56'x 4 5/8"x 8'-0" ¢c | 2 |Deadend assembly, neutral
k 18 [insutator, suspension 10" cu | 2 |Brace,crossarm,wood 60 "span
" 6 [Bolt,double orming 5/8" x req'd length e | |insulator ,post type
° 2 [Bolt,eye 5/8" x req'd length eb | | [Brocket pole
] Connectors-as required ek Locknuts as required

34.5/19.9 kV, 3- PHASE

CROSSARM CONSTRUCTION - DEADEND (DOUBLE)

NOV. (986

2C8- |




3'- le

(1067mm)

g

hSme) NOTE:

|. For units ca and cc
see guide drawings
M42-Il and M42-13.

ELEVATION

ITBJ NO. MATERIAL ITEM{ NO. MATERIAL

¢ | | [Bolt, machine, 5/8" x req'd length p Connectors as required

¢ | 4 |Boit,machine, 1/2" xreqd length u I ¥2{Clampguy, 6" -heavy duty
d_| I3 |Washersquare 2 (/4" aa | 7 |Nut,eye, 5/8"

d | 4 |Washer,round,! 3/8" diec. av Jumpers as required

9 | 2 |Crossarm,3 5/8"x4 5/8" x 8'- 0" bo | 6 [Shackle, anchor

j |2 [Screw log 1/2" x 4" co | 6 |Deadend assembly,primary
& | 8 |insulator suspensiop 10" cc | 2 |Deadend assembly, neutral
n (4 |Bolt,doubls arming 5/8" xreq'd length cu |2 |Brace,wood,60" span

o |3 |Boit,eye, 5/8 x reqd length ok | iLocknuts as reqd

CROSS ARM CONSTRUCTION- DEADEND(DOUBLE)

345/19.9 kV, 3- PHASE

(LARGE CONDUCTORS)

NOV. 1986
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(152mm)

(1219 mm)

6" | 6"'
'ﬁSme) _—T 152
1:1 mm N\
ELEVATION l ca
PLAN

ITEM] NO. MATERIAL ITEM | NO. MATERIAL

¢ | jBolt, machine, 5/8"x req'd length I Connectors as req d

¢ | 4 [Bolt,machine,!/2” x reqd length v 11/2|Clamp,guy, 6" heavy duty

d | 21 |wWasher squore, 2 1/4" 0a 7 |Nut,eye 5/8"

d | 4 [washer round | 3/8" av Jumpers as required

P 3 |Crossarm 3 5/8"x4 5/8" x8'-0" bo | 6 [Shackle, anchor

i 2 [Screw fag 1/2" x 4" ca | 6 |Deadend assembly,primary

& |18 [isulator, suspension 10" ¢c | 2 |Deadend assembly, eutro !

(] 6 |Bolt,double arming 5/8" x req'd length cu | 2 |Brace,wood, 60" spon

o | 3 |Boil,eye, 5/8" x reqd lenglh ok Locknuts as reqd

—g—

34.5/19.9 kV, 3-PHASE

CROSSARM CONSTRUCTION-DEADEND (DOUBLE)
LARGE CONDUCTORS WITH UNBALANCED LOADS

NOV. 1986




Position of Guy
when req'd

4" 5 30_ 'u - '9n Isn L ;0-' 4
(102 mm) (940 mm) (483mm) [ (483mm) (940mm ) —‘ (102mm)
°\ % | -ea
TE— B t
2| RE ik %/ _-c-d-ek g
. T e =
6" SR n-d-ek
(152mm) o

jirem| no. MATERIAL firem|no. MATERIAL
9 |2 [insulator, pin type (ANS! Class 55-3) n | 4 |Bolt, double arming,5/8" x req'd length
¢ |4 |Bolt,machine |/2"x req'd length cu | 2 |Brace,crossarm, wood, 60" span
d |10 [washer,square 2 1/4" ea | 6 |insulator, post type
"'d | 4 |Washer,round 13/8" L
t |2 |Pin,crossorm,stee! 5/8"x103/4" ok Locknuts as req d
9 {2 [Crossarm 35/8"x4 5/8"x10'-0"
Maximum Transverse
Load : 7501bs(3336N)insulator 34.5/19.9 kv, 3-PHASE
I5001bs(6672N) Total  1cROSSARM CONSTRUCTION — DOUBLE LINE ARM
Angle : 0°-20°

NOV. 1986
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Position of Guy

Neutral

®
{i
Y

_c-d-ek l
T p_‘@

ITEM] NO. MATERIAL "TE“ NO. MATERIAL
g | | linsutator, pin type, (ANS] class 55-3) 9 || {Cromarm, 35/8"x 4 5/8"x10'-0"
¢ | 2 |Bolt, machine, 5/8" x req'd length o || |Brace,crossarm,wood, 60" span
¢ | 2 {Bolt,machine, 1/2" xreqd length ea | 3 linsulator,post type
d | 3 [washer, square, 2 1/4"
¢ | 2 |washer, round, | 3/8" ok Locknuts as required
t | 1 |Pin, crossarm, steet 5/8" x 10 3/4"

Moximum Transverse
Load: 750Ibs (333 6N )/insulator

Angle. 0°-5°

34.5/19.9 kV, 3-PHASE
CROSSARM CONSTRUCTION - SINGLE LINE ARM

NOV. 1986 Z7C9-|
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?9 Position of Guy
e .
' :i“ L 3|- a" 3|- 8"
102mm (1Hi8mm) I ) | (118mm)
oo l |
g9 ]
e S
= ’E‘ LINE?| 4
-({I % cu
bs-d-ek | . ] cm
||
BR
L)
-
ITEM| NO. MATERIAL l‘TEM NO. MATERIAL
¢ | 3 |Bolt, machine, 5/8" xreq'd length j |1 |Screw,tag,1/2"x 4"
¢ | 2 |Boit,machine, 1/2" xreq'd length bs | | |Bolt,single upset
d | 6 |washer,square, 2 1/4" cu | | |Brace, wood, 60" span
d | 2 [washer, 1 3/8" diam. cu | 2 {Brace, wood, 28"
g | ! |Crossarm,3 5/8"x 4 5/8" x10'-0" cm | 1 [insulator, spool
g |1 Jcrossarm, 3 5/8"x 4 5/8"x 8'-0" ea | 6 linsulator, post type
1 | 2 |golt, carriage,3/8" x 4 1/2" ok Locknut, as req'd
Maximum Transverse
Load. 750 Ibs. (3336 N) 34.5/19.9 kV, 3-PHASE
Angle:0°-5° CROSSARM CONSTRUCTION- DOUBLE CIRCUIT
SINGLE PRIMARY SUPPORT
NOV. 1986 ZDC-ClI
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n-d-ek g8 | : c-d-ek
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6ll
e cu
(1I52mm) o
. le ™ Position of Guy "
y n-e
Q2 4 3'-g" Lt 3-g" L4
</ & (102mm) I (1118mm) P (1i8mm) j (102mm)
T | |
_ E _ €0 —a
% -O)J?\} I J/n-d ek
g Y
L g
—
€ m
o E ;L ¥
.A‘ O (152mm) LINE #2
© LINE #I
. i @:‘“‘
Position of Guy l l da
c-d-ek I
¢
ITEM] NO. MATERIAL TEM{ NO. MATERIAL
¢ | |Bolt, machine, 5/8" x req'd length i | 2 |Screw, lag, 1/2"x 4"
¢ | 4 |BoM, machine, (/2" xreqd length n | 7 | Bolt, double orming, 5/8"x reqd length
d | 21 | washer, square, 2 1/4" cu | 4 | Brace,wood 28"
d | 4 | Washer, round, | 3/8" cu | 2 | Broce, wood, 60" span
¢ | 2 |[Crossarm,3 5/8%k4 5/8% 10-0" da | | | Bracket, insulated
9 | 2 |Crossarm,3 548%45/8'% 8" -0" ea | 12 | Insulator, post type
i | 4 |Boh, carriage, 3/8" x4 1/2" & Locknuts

Maximum Transverse

Load: 750 Ibs(3336N Vinsulator
I5001bs.(6672N) Total

Angle: 5° - 20°

345/199 kV 3-PHASE

CROSSARM CONSTRUCTION - DOUBLE CIRCUIT

NOV.

1986
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For units cd and ce

= Yo rMm cd
= € o-d-ek
v £——
e
= |1 E | l
|
’vg B_ | | —"Position of guys
= (N
| | |
7‘;__‘{_*_ o
- | l bo
= |e
Ol g | |
w2z !
g ||
o-d--ek\l | : cd
—4 ﬂcl‘cl‘ei'
-
iogg 11
2 111 . Position of guys
N
i
I
L)‘r.J
o-d-ek g k
|uy . Vs B
.|/
NOTE:

see quide drawings
M4i-1 and M4i-10.
ITEM| NQ. MATERIAL TEM| NO. MATERIAL
d | 6 [washer,square, 2 /4" cd | 6 |Angle assembly, primary
k | 18 {insulator, suspension 10" ce | | [Angie assembly, neutral
o |6 [Bolt eye 5/8" x req'd ok Locknuts as req'd
bo | 6 [Shackle,anchor
Angle: 20°-60°
" 345/199 kV, 3- PHASE

VERTICAL CONSTRUCTION DOUBLE CIRCUIT

NOV. 1986

ZDC-C3




ca
- [RF
] ‘l'lf%e

~=>position of Guys

=, : °/o é ca
aa =&,"o’§
Nav
A ca
g

(308 !

mm)

(305

' 2"
305
mm)

OV\

15"

(1219mm)

J>Position of Guys

P

For units co and

7'-0" (min) cc see quide
(2134mm) drawings M42-1|
PLAN and M42-13
ITEM| NO. MATERIAL FEM NO. MATERIAL
d |14 |washer, square, 2 114" av Jumpers, as req d
k | 36 | Insulator, suspension, 10" bo | 8 |Shackle, anchor
o |22 |Bolt,eye 5/8" x req'd length ca | 12 {Deadend assembly, primary
P Connectors, as req'd cc | 2 [Deadend assembly, neutral
aa | 8 [Nut,eye, 5/8" 8k Locknuts,as req d
Angle : 60°90°
34.5/19.9 kV,3-PHASE,DOUBLE CIRCUIT

VERTICAL CONSTRUCTION

NOV. 1986

ZDC-C4-|




Moximum after
strain is applied

ZE -3

This may be substituted
for wrapped type guy
provided guy tension
will not exceed 8500 Ibs.
(37808N)

Other accepted and equivalent
(item u) dead-end material
may be substituted for the
ones shown.

ZEI|-|
ZEI-2
ASSEMBLY UNIT
ZEI-I Z2EiI-2 ZEI-3
1/4"Guy Wire | 3/8'Guy Wire | 7/16"Guy Wire
|TEM] MATERIAL NQ REQ'D. N2 REQ'D. N2 REQ'D.
c Bolt, machine, 5/8" x req'd iength 1 1 i
d Washer, square 2 1/4" i 1
d Washer, curved , 3"x 3" 1
j Screw, lag 1/2" x 4" i
P Connectors, as req'd
u Deadend for guy strand 2-Light Duty |2-Heavy Duty |2 -Heavy Duty
v Guy attachment | ! | -Heavy Duty
y Guy wire, S.M., 7 strand req'd longth | req'd length ] req'd length
av Jumper, No.4 siranded Al. alloy or equiv. i A 1
ck Clamp, anchor rod bonding | } l
ok Locknuts as req'd
34.5/719.9 kV

SINGLE DOWN GUY, THROUGH BOLT TYPE

NOV. 1986

ZEI-|,ZEI-2,ZE|-3




S,

NOTE:

7

S,

only

Connect to Neutral
Conductor and

Ground Wire when
present.

Serve or Clip u'rem}n)! | 4

Staple here

|1
L

3

Other accepted and equivalent items of deadend material may be
substituted for the 3-bolt clamp shown.

ASSEMBLY UNIT

E2-1 E2-2 E2-3
1/4" Guy Wire ]3/8" Guy Wire |7/16"Guy Wire

ITEM MATERIAL

d Washer , square 2 1/4" [

] Washer, round 3" 1 |

u Deadend for guy strand 2- Light Duty 2-Heavy Duty |2-Heavy Duty
y Guy wire, S.M. 7- strand req'd length reqd length | req'd length
) Nut, thimble type eye ,5/8" | | \

@0  |Bolt, thimble type, 5/8 | [ {

av Jumpers ,no. 4 stranded, Al. alloy or equiv. i | )

P Connectors, as req'd
ok Locknuts as req'd

34.5/19.9 kV

SINGLE OVERHEAD GUY, THROUGH BOLT TYPE

NOV. 1986

E2-1,E2-2,E2-3




NOTES:
I. Other accepted and equivalent
(item u) guy clamps may be sub-
stituted for the 3- bolt clamps
shown.
2. Assemblies EI-2 and EI-3 (throughbolt
type) are preferred units.

i

|
p ]
Y\:~ Connect to neutral
Conductor and ground
u when present.
N :
/ 4
av H g :Zi'

:;

GUY MARKER

- -2

I DU
g._____._____

|

ck ASSEMBLY UNIT
See guide drawings M30-land M30-2. E3-2 E3-3 E3-10
3/8" Guy Wire |7/16'6uy Wire | Guy Marker
ITEM MATERIAL No.REQ'D |No. REQ'D
¢ |Bolt,machine, 5/8"x req'd length | |
p |Connectors ,as req'd
v Clamp, guy 2-Heavy Duty (2-Heavy Duty
y |Guy Wire,S-M, 7-strand reqd length |[req'd length
av  jJumper, no.4 stranded AL alloy or eqiv.
et [Guy marker, 80" min. length i
dj |Guy Hook,J 2 2
bk |Guy Plate, 4"x 8", 14 gouge 2 2
bp _|Nail , 8 penny, galv. 8 8
¢k |Clamp , anchor rod bonding | 1
ok |Locknuts as req'd
349199 kV

SINGLE DOWN GUY, WRAPPED TYPE

NOV. 1986

E3-2,E3-3E3-10




/ ICAOI
/'q it
P rad l I
Serve or clip < 3k bj
Staple h | bk
aple here only | Lov
/ l Connect to Neutral— 1 | P
e Conductor and Ground
/" wire when present.
(e
/ NOTE: =g
/ o
I. Assemblies E2-2 and E2-3
/ FN (throughbolt types) are pre—
ﬁ/ ferred units. |
7/
/ 2. Other accepted and equivalent |
/ ! (item u) guy clamps may be
/ substituted for the 3 bolt
p< l 1 clamps shown. l
PSS\ N KRR
_ Pole A
ASSEMBLY UNIT
E4-2 E4-3
3/8" Guy Wire | 7/16" Guy Wire
ITEM MATERIAL No. REQ'D No. REQ'D
¢ |Bolt, machine, 5/8" x req'd length i 1
p |Connectors ,as reqd
v Deadend for guy strand 2- Heavy Duty | 2-Heavy Duty
y |Guy Wire, SM, 7 strand veq'd length [reqd length
av Jumper,no.4 stranded Al alloy or equiv. | i
b} Guy Hook,J 2 2
bk Guy Plate 4'x 8. 14 gauge 2 2
bp Nail, 8 penny, galv. 8 8
ok Locknuts as req'd
345/19.9 kv

SINGLE OVERHEAD GUY WRAPPED TYPE

NOV. 1986

E4-2,E4-3




[ pefifife =

\
-~ _ 1
S

KIS
N
s olind
o3
a
f)

X

=
[
POIS
«
"
<

[ =
[=]
o
=2

]
o

]
(1]
>

. olg ot i
ZES-| | 1 /4 "strand PLAN o “NWE I I |
ZE5-2|3/8" strand § -[35 I "o

NOTE: O[3
For conductors having a breaking
strength of more than 45001bs.

(200iI6N)reduce to 10° maximum

il
bp X ,7 25° Max Serve or clip q
N T /
bk i e ! P /(‘
' a

1t
- Jd !
1
5 > -
ic,‘_»

>0

—.

e NOTE: |
‘ | This type guy to be used for crossarm |s
% . |
p ’ ||  Construction where the unbalanced Ld
/ i | loaded tension is more than I0001bs. @ Connect to
/ J J (4448N) per conductor for 8-0'crossarms | neutral con-
/ P 20001bs.(8896N) for 5'-7"crossarms and N ductor or
o 1] 3000 (3344N) for 4'-0"crossarms. When | | | ground wire
,p/” l a third crossarm is added as shown
S W on drawing ZC7-1, these loads may O
be increased by fifty percent.
ITEM| NO. MATERIAL firem|{ no. MATERIAL
¢ | | [Bolt,machine, 5/8" x reqd length al | 1 [stapie, ground wire
d | 9 |washer,square,2 1/4" 00 | | |Bolt,thimble type eye, 5/8"x req'd len
n |2 {Bolt,double arming, 5/8" x req'd length av Jumper ,no.4stranded Al alloy or equiv.
P Connectors as req'd bj | 2 {Guy Hook,J
v | 6 {Deadend for guy strand bk | 2 |Guy Plate, 4'x 8", 14 gquage
Wire, guy, S. M. 7 strand ,as req'd bp | 8 |Naii,8 penny, galv.
ab | 2 [Nut,thimble type eye, 5/8" ek Locknufs as req'd
34.5/19.9kV

DEADEND GUY
CROSSARM CONSTRUCTION

NOV. 1986 ZE5-1,ZE5-2

—— ] o



—
NOTES %rl&{ﬂ' At I8
: . & :g 1=
| When two guys are attached to one anchor rod % f | ¥ H,."";JTA }
use 3/4" x 8'- 0" twin thimble type eyerod. v il | c-q ‘w,§
- - 0
2. Spacing between anchors shall be sufficient to X \% ek i S
provide maximum holding power for each anchor. =g~ ——— - o £
< ‘ o
3. For loose soils, concrete or other pole footings I | |8
are recommended. | I
4. Refer o Dwgs. ZE3-2 and ZE-3 for details fl‘ I |
of Wrapped guy when used in place of through s 1A A —*—
bolt type guy shown in this drawing. / { ‘ki«"{{:di!ﬂ{" -
5. Arcing horns shown dotted may be | U | E
installed as required for pole protection I, | &
For details of arcing horns I N
refer to drawing ZMIO-14. |
6. Other accepted and equivalent {ﬁ?“r—'—'—‘-’{“"} - [
item “u" deadend material may be u A ' | €
substituted for 3-bolt clamps sho | ' S
(7]
| {1
T - {14 L
Z€6-2 | 3/8" Strand TR [
ZE6-3 | 7/16" Strand W
g
ghi4-b— -
F 14 | : g
' : «|S
|
-?'"-)____._!.

T (i524mm) '1

ITEM| NQ. MATERIAL llTEM NO. MATERIAL

¢ |2 |Bolt,machine, 5/8 xreqd length y Guy Wire S. M., Tstrand

d |2 {washer,square,2 14" av Jumpers as required

P Connectors as req'd ck Clamp, guy bond, as req'd

v S |Deadend for guy strands, heavy duty ok Locknuts as required

v Guy attochment(heavy duty for ZE6-3)

345/19.9 kv
DOUBLE DOWN GUY
NOV. 1986 ZE6-2 ZE6-3




in1 -
) r | " ;\": 4,: =o"ég
NOTES: ) 4+ e '--!E‘.‘.:ij\,!{; T
|. Where three separate anchors are installed A _""‘E DRV
the minimum separation shall be five feet (1.52m). 11 < = |2
| " £
2.Spacing between anchors shall be sufficient: H.} c-d-ek -"'g
fo provide maximum holding power of each i -
anchor. V1 )
p . - _f‘.'r:_ra':,ﬂnu
3 For loose soils,concrete or other et g = -'1"~:\ S‘*QI*J‘:—TF
pole footings are recommended. | h At L
Q ——~
4 Other accepted and equivalent ok -‘? £
(item u) deadend material may be <|8
substituted for automatic =
deadend shown. o
A A |
e h—
e
B -
= —o ‘E
e
M
y { j
e e L
\
"\
Pre ASSEMBLY UNIT
m ZE7-2L- 3/8"GuyWire | ZE7-3L-7/16"Guy Wire
ITEM MATERIAL No. Required No. Required
¢ |Bolt, machine, 5/8" x req'd length 3
d |Washer,curved, 3" x 3" x 5/16" 3 3
i IScrew,lag,1/2" x4" 3 3
P [Connectors as req'd
u  [Deadend for guy strand 6 ]
v Guy attachment,mall iron, heavy duty 3 3
|Guy wire, S.M., 7 Strand req'd length reqd length
oV umpers,No. 4 stranded Al. alloy or equiv. as req'd as req'd
¢k [Clamp, guy bonding,os reqd
ok |Locknuts as req'd
3457199 kV- THREE DOWN GUYS
(LARGE CONDUCTORS)
NOV. 1986 ZE7-2L ZET7-3L




=
r P o 9
NOTES II.‘ '.olgs AT g
Spacing between anchors shall be sufficient to A AGRORGT
provide maximum holding power of each anchor. -_r_ vy
= |e
. For loose soils, concrete or other pole footings C" £
are recommended. <|8
Wrapped guys may be substituted for pole ! © §,
bands shown. ! £ .-{'., 1Pt |
premmasetena{ T
Other accepted and equivaient (item u) —T—
deadend material may be substituted | ' I\ = |z
for the ones shown. Formed type i v £
grips may be used only with P <|3

suitable attachments (item v)
as recommended by grip
manufacturer.

(1219 mm)

Se~.>cu,, «él&;k%

ASSEMBLY UNIT
2E8-2L- 3/8"Guy Wire ZEB-3L- 716 " Guy Wire
ITEM MATERIAL No. Req'd No. Req'd
p |[Connectors,as reqd
u iDeadend for guy strand 8 8
v {Guy attachment, pole band type 4 4
y [Guy Wire ,S.M.7 strand reqd length reqd length
av Numpers,No. 4 stranded Al alloy or equiv. as reqd as reqd
ck |[Clamp, guy bonding 2 2
345/199 kv

FOUR DOWN GUYS
(LARGE CONDUCTORS)

NOV. 1986 ZE8-2L ,ZE8B-3L




U~ SECTION Y-Y

Connect to neutral
Conductor and ground
wire when present.

W
M
| !
Y Y : |
Serve or clip | "
ASSEMBLY UNIT
Ell El2
1/8" Guy Wire | 3/8" Guy Wire
ITEM MATERIAL No. Reg'd No. Req'd
¢ |Bolt,machine, 5/8" x req'd length | I
P) Connectors as req d
u Clamp , guy |- Light Duty |- Heavy Duty
y  |Guy Wire, S.M., 7 strand Req'd length | Req'd length
ov Jumper,# 4 stranded Al olloy or equiv.
bj Guy hook,J 2 2
bk |Guy plote , 4" % 8", 14 guage 2 2
bp Nail, 8 penny, galv. 8 8
ck__ |Clomp, anchor rod bonding ! |
ek |Locknuts as req'd
345/19.9 kV

SINGLE LOOP GUY, WRAPPED TYPE

NOV. I986

Ell ,EI2




prox. aofter
strain is
applied

Size of hole to be
same as anchor

CONE

Fi-1C, FI-2C, Fi-3C
Rating is designated maximum holding power
in hardpan and rocky soil.

6" Approx. after
(152 mm strain is
applied

Normally 45°

SCREW
FI-1S, FI-2S, Fi-3S, FI-4S

Rating 1s designated maximum holding power
in ordinary soil.

Rating is designated
maximum holding
power in
ordinary soil.

Approx after

6

Size of hole to be
same as unexpanded

anchor.
EXPANDING

Fi-i, FI-2, FI-3, FI-4

Note: Projection of anchor rods above earth
may be increased to a max of 12" (305mm) in
cultivated fields or other locations

Rating is designated
maximum holding
power in ordinary
soil.

Approx. after
strain is
applied

(152mm)

PLATE

FI-IP, FI-2P, FI-3P, FI-4P

where necessary to prevent burying ASSEMBLY UNIT
of the rod eye. Fl-| FI-2 FI-3 Fl-4
Holding _Power in_Ordinary_Soil e s 35564 44480 15358
ITEM MATERIAL NO. NO. NO. NO.
x | Rod, anchor, thimble eye ’ | |s/8'x7-0 Vv jsv8'x7'-0"
x__| Rod,anchor ,twin eye 1 {34°x8-0'| I [34'x8-0"
z Anchor . o e e e — type i i I |
LINE ANCHOR ASSEMBLIES
NOV. 1986 Fil-1 TO4




Approx. oﬁer strain
is applied

is applied

Size of hole to
be same as un-
expanded anchor.

NOTE:

Projection of anchor rod above
earth may be increased to a

fields or other locations where
necessary to prevent burying

Approx aofter strain

max. of 12"(305mm) incultivoted

the rod eye.
F4 - IE
EXPANDING ASSEMBLY UNIT

F4-1S | F4-IE

kTEM MATERIAL NO. No|
x |Rod,anchor , thimbie typs eye 5/8"'x 6'- 0" I [3% g

z  |Anchor, service { A

Designated moximum holding power in sand l'ﬂ%g!' fﬁ?gp

SERVICE ANCHOR ASSEMBLY

NOV. 1986 F4-1|




Normally 45° 0/,,“
i Yoo @,
o ¥
b/ 4,
Y, , ")4/’
(7 ~
= %,
Earth
Grout
s Rock Solid %
e Rock
ey t‘ 4 t“‘
SRS e
|18"(457mm)min. for sound solid_rock Guy Bolt 18" (457 mm)
30"(762mm) min. for stratified rock Rock Anchor 15" (381 mm)]
£5- | F5-2
Normally 45°
NOTES:

1. Only one guy shall be attached toa
rock anchor. Where more than one guy
is. required space onchors 2feet (610 mm)
minimum and where practical they
shall be in direct line with pole.

2. Do not anchor to any boulder which
measures less than S feet (I524mm) in two

directions ot right angles to each

other.
v
F5-3 Ty ¥
2
ASSEMBLY UNIT
F5-1 F5-2 F5-3
ITE MATERIAL No. REQ'D |[No. REQ'D |No. REQ'D
| X JRod,anchor or thimble type eye |
2 {Anchor, rock i |
bm lTMmblo.g&L |
ROCK ANCHOR ASSEMBLIES
NOV. 1986 |F5-I,F5-2,F5—:1
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L . .‘l
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. ..
X
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ASSEMBLY UNIT

Fé-1 F6-2 F6-3

IITEM| MATERIAL NO.| TYPE |[NO.|TYPE [NO|TYPE |NO.TYPE

z |Anchor, swamp | 10" i 12" i 15"
Designated maximum hoiding power ::&",ﬁ A ':’3230‘;
Nut, thimbie typs sye { | |
Pipe, gaivanized, os req'd

SWAMP ANCHOR ASSEMBLY

NOV. 1986 F6-1,F6-2 F6-3




NOTES .

|. See guide drawings for details of
transformer secondary and service
connections

2. Arresters must be connected directly
to transformer bushing.

3. Current limiting fuse (item ag) to be
used in locations where the available
fault current exceeds 8OO0A.

—_— S —
C X3
X 2t
Op' v bl
£ L7
12 Iy
= i
£ N
o IH
9 1
——
E I
i B |
N
2 l
~ |
] — | Neutral
E -1"
- i
o I
0
A ——— —
."E‘ 2
E -d-
B l c-d-ek
A \o_ il
| Ty T T T T
Tl
I
i
FTEM| NO. MATERIAL TEM| NO. MATERIAL
¢ 2 |Bolt, machine, 5/8"A_Lroq'¢ length ap I f[Clamp,hot line ,tap assembly
d 12 WQshcr.uquure.Zl/‘!" av Jumpers,stranded,asrequired
[ Connectors,as required bv | | |Rods,armor
ae | {Arrester  surge ok Locknuts os required
an | | |Tronsformer, CSP ag | 1 |Fuse, current limiting
34.5/19.9 kV

SINGLE PHASE TRANSFORMER
AT I-PHASE TANGENT

NOV. 1986 ZGl05




an

SECTION X-X

3
7N

f\\
( )

|

NOTES.

|.See guide drawings for details of
transformer secondary and service
connections

2.Arresters must be connected directly
to transformer bushing.

3. Current limiting fuse (item ag) to be
used in locations where the availablg_

fault current exceeds BOO0A. E
I

> 8

"—‘—j'v

4-0"
(1219 mm)

(IS1mm)

|

*
'! 6“
(457mm

X457mm)

NTEM| NO. MATERIAL IITEM NO. MATERIAL
c | 2 |Bolt machine 5/8 xreqd length ap | | [Clamp, hot line tap,assembly
d } 2 |Washer,square 2 '/4n av Jumpers,stranded,asreqd
Connectors, as req'd bv | | |Rods, armor

as | | |Arrester | surge ok Locknuts as req'd
cn i | |Transformer, CSP a9 | |Fuse, current limiting

34.5/19.9 kV

SINGLE PHASE TRANSFORMER
AT DEADEND
NOV. 1986 ZG 106




NOTES.

|. See guide drawings for
details of transformer and
service connections.

2. Reverse for connection to
other outside phase.

3 .Current limiting fuse (item og)
to be used in locations where
the available fault current
exceeds 800A.

—— e —— 1 af— — ——

Position of support
when required.

(106 7mm)

" (457mm)(457mm)

rem| na. MATERIAL Fren| wo. MATERIAL
c 2 |8oM, machine, 5/8  x reqd length on | jTranstormer, CSP
2 |Washer, square 2 /4 " ap | | {Ciamp, hot iine ,tap assembly
Connectors as required ov | | [Jumpers, stranded,as required
ae | | | Surge arrester bv | | ]Rods ,armor
ag i {Fuse, current limiting ek Locknuts
345/199 kV

SINGLE PHASE TRANSFORMER
ON THREE PHASE CIRCUIT

NOV. 1986 ZG136




| ond ¢a) in material list which do not apply,
T 3. For units ca ead Cc see guide

k ITEM| NO MATERIAL
oa d 0 ca c 2 Bo",mochino*s/e" x raq'd lengih
E TI’QPE r n) c 4 [Bolt ,machine, 3/4" x reqd length
NNE y LOAD SOURCE d_| 13 |Washer,squars, 2 V4
o ( -+ ~.W’ ) I [Crossarm, 3 ¥8™x4 5/8x 8 -0
[ n (] g" v
om0l 2-2 YT 2 10 b2 N TN P
(559 mm) l { } 3?"6"‘) k 2 [insulator, suspension , 10"
= ‘E av [] | |Boit, double arming $/8 " x req d leagth
€ ° | |Boit,eye, S/8 " x reqd length
o [ 2 |Connector, compression type
- Connsctors as required
e 3
~ l In-d-cc-m ae | 3 [Nuteye, s/8 "
ae | |Arrester,surge,9 kv
I af i |Cutout, blade ,9kV (GISO only)
av Jumpers ,sironded , 88 req d
- » et - _——— an | [Transformer, auto
L_. — i 4 9 < a] bu 2 |Connectior, solder less
O s l[ ca 2 |Decdend assembly , primery
) [ N W ' cc 2 |Deadend ommuh neutrel
e E LJ._, \ Switch Blade cu | 2 |Brace,wood, 28 @
) of - e | ¢ Iuaulo'or,poﬂ typo,with 7" stud(i2kV) (GI50 paly)
"~ ;-] oo | 1 [isulatorpost type,with 7 ¥ stud(35kv) (2615
| as | [Arrester, surge , 27hY
I ae | at I [Cutout, blade, 27kV (26 130 only }
i | ok Locknuts es required
| c-d- B 2 [Structural timber 4" x 10" 26 -0"
l / ag I JFuse, current limiting
all L NOTES :
L, A g —Il I All structwral timbers %o be treated
| per REA specification.
' »
I 2. Designate os GISO whena 12.5/7.2 kV is
bu the source and Z6I50 when 34.5/19.9
| W is the source. Strike out items (aof
Iy
|

drowings M4A2Z-11 end M42-(3.

,\
.+, +
8 2 4> Current limiting fuse (item ag) to be
a8 B3~ used in locations where the available
t

P

e—an

e

{'_[ 7
T
£
(i}
ol
a

£

fault current exceeds 8O00A. At the
34.5/19.9 kV source.

5‘- oll
(1524 mm) x Specity this item to be furnished by the tronstormer
C.L FUSE menufeoturer.
Blade Bla
Cu'out) 34. 5/I9 kv CU'W') |25/72 kv
LOAD e SOURCE LoaD T [ SOURCE |
sal SA 34.5/199KV — 125/ 7.2 kV
1 I ONE STEP - UP/STEP-DOWN
I TRANSFORMER
WIRING DIAGRAM WIRING DIAGRAM
34.5/199 kV SOURCE 12.5/7.2 kV SOURCE NOV. i986 Glss! ZGlg !




4*
1602mm)

22"_4_

3-0"

4"

(102 mmi|

N

T A
(457m (GGOmn) (1118 mm ) {I02mm)*
e
rﬁ \ olE
tHo
! ==
-Aiﬁﬁ:‘ “;;ﬁZIT"‘ ]
N nd'\ ///' T z |-
\ \\\ L// . ol E
\ Ry y/ 1| €
\ R s
0t |'.|o"' -
(559mm ) §(559mm) ‘ (lllamm) 4"
!lOme) i
HEK = 1=
HE] I E
b it
{ c-d-ek ~lG
== = |E
= I ] cu -1 ]
[ ] i
m
y Tz
s av
ae : r X
PEAEES
| T
bu %l E
9o
an -"_', g
|
i -
|
| 1z
.'
|~
-0
| RS
oy o
€
| av M E
| -ln
<

NO MATERIAL

Boit, meching, 5/8° t req'd. leagih

3457199 kV

Wether, square, 2 V4~

Bot ,carriage, 38" x & 1/2"

3
4
1 _Jcresserm, 3 83/8"x 4 /L 38'.0"
2
1
2

Scrow, lag, 1/2"x & "

Fused

s7cutout 1S.A.

L), L

2
Camnectors , a8 required

2 ]Trensformer, comventiongl 25kva. man.

joumper, bore, stranded, as_required

2 | Serge arrester

2_|] Cutout

| _[Orachet, tronstormer

insulator, post type, with 7 "stud

3 [Transformer , secondary brecket

Lockauts

2 |®roce, woos, 28"

2407120 V.

3 |Fese, current limiting

eutral

WIRING DIAGRAM

ag

| Note:

Current limiting fuse {item ag) fo be
used in locations where the

3 available fault current exceeds

f B80OA.

g Sewtel

l SECTION X-X

| 345/199 kv
TWO TRANSFORMERS , CLUSTER MOUNTED
OPEN WYE — OPEN DELTA
SINGLE PHASE AND THREE PHASE POWER LOAD

NOV. 1986 ZG210




6" 3-6" 36" s"
{152mm) (1067mm) (1067 mm) (152mm) -
b 3
8~ €
_____ VAN =8
> v
1 -?;i_ -y _\g ),
¥
7 3. 8"
(1118 mm) 4" _iE
w2mm) Olo
i
n'. d- ek vz
e
v'&
7\
l —
/ cu
P X O' >
oo
J ¢l
an ! 2
Z :
- O “QA' ('x'ﬁ
| 3 E
I -l L ' oif
I v ' e
] L F. 4 | =
\ - y- - /
Ne— [-- ll""E r—'
] l{ ; _
fo | ! AL
] o e
\ i N N L8 (]
\ S N |z
| ~ DN
\ 4 J..,,_\ ~
~O 3= £ W - - e e fe

ITEME NQ MATERIAL
d_ |10 | washer squore, 2 14"
—_—— e 2 JCrossorm 3 5/8™x 4 5/8'% 87.0"
r.\ 4 180l corriage 3/8 x4 1/2
a A Screw, lag 1/2" % 4" " as reqd
99 5 (A A n 3 ] 8ok, double orming, 5/8" x reqd length
‘EL ‘bm‘;‘(( \;(1?- p 3 | Connector, compression type
a " P Connectors , 03 required
Position_.;; h oe ] 3 ISuge orrester
of guy '} of | 3 Jcutout
1 r an 3 jTransformer, 100 kVA max.
I oy Jumper, secondary , wecther proof
av Jumper, bare, stronded as reqy.
¢ #] b | 3 |Comector, soideriess
| a cu | & [Broce, wood 28"
ut dm Bracket transformer, cluster ond
Py utral dapter plates os _required
) Neutral e Locknuts
i fo 3 ] Transtormer secondory bracket
irmuiated
» 3 {Link, grounding
o | ag 3 JFuse, cwrent limiting
9 ' # Specify these items 10 be furnished by the
manufacturer.
Il | 4 NOTES-
TANGENT LINE ASSEMBLY I For tronstormers 7% kVA and
I ae larger use two cluster prackets
= A 345/199 KV
8 2. Single bushing tronsformers moy
= C T de used if desired
Z8 N A d } 3 Re-connect internal windings of
[~ l Ls' : N . secondary as shown.
\ |' Fused 4 For metering, see drowing M8-11.
u cutout \
| S _ A Primary and secondory
=22 | Link neutrals must be
. interconnected
| bu 5. Cerrent limiting fuse (item ag) to
| | be used in locations where the
| | l' N avgilable foult current exceeds
\ |\ : g S00A.
o I A 120 /208 V. 1

WIRING DIAGRAM

THREE TRANSFORMERS , CLUSTER MOUNTED

4 -WIRE GROUNDED WYE - GROUNDED WYE
120 7 208 VOLY POWER LOADS

FOR

3457199 kv

SECTION X -X

NOV. 1986

2G 312




30° to 60°

For use on Self Supporting
Service Cable

ITEM |NO. MATERIAL :HITEM NO. MATERIAL
c Bolt, machine, 5/8" x req'd length bs Balt, single ,upset
d Washer, square 2 1/4" bn Clamp, loop,deadend
° Bolt,eye, 5/8 "x reqd length cq Sleeve, offset , splicing
p Connectors as req'd da Bracket, insulated
q Bolt , double upset, insuloted fo Transformer secondaory bracket
s Clevis, secondary ,swinging, insulated ok Locknuts as reqd
cm Insulator , spool

SECONDARY ASSEMBLIES

NOV. (986

JSto JI2




4

ELEVATION

-KI14-

ﬂ‘:"—:ii‘_‘: \:(.gaﬂ= Co——

NOTE :

Service connectors to be
insulated compression type.

ek

. 1

- ’(\

=== =
ELEVATION
|TEJ NO MATERIAL le NO MATERIAL
¢ Bolt, machine, 5 /8" x req'd length as Clevis, service,swinging, insulated
d Washer, squore 2 /4" bh Cilevis, service ,deadend, insulated
Bolt,eys, 5/8" x req'd length ok Locknuts as req'd

ar

Wire holder

SERVICE ASSEMBLIES

NOV. 1986

KIOKI |,Ki4




Tl
i n.
" NOTE:

B Groove diameter of

Armor tape

insulator | 3/4 " (44mm)min,

(6mm)
LOOP TYPE
bt
— - tape

3 172"

(89gm) AL

min, X

J (\
BRICK OR MASONRY

NOTE :
Wedge and preformed service dead-
ends in sizes shown on page dt of the

List of Materials may be subst. for those
shown on KIIC,KI4C,KISC,and KI6C.
This type construction should be used for
3 or 4 conductor service cables with
bare AC SR neutral. Service connectors

FORMED TYPE to be insulated compression type.
TEM| NO. MATERIAL TEM| NO. MATERIAL
P Connectors, as reqd dt Service deadend, wedge type
as Clevis,service, insulated dt Service deadend , formed type
bn Clomp,loop decdend dq Eye screw,slliptical 1/2" x6"
bt Wire holder , clevis type,insulated 3/4"x3 1/2" expansion shield
#24 woodscrew

SERVICE ASSEMBLIES, CABLE

NOV. 1986 KIOC
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'/ PLAN
sy
. KioL KL
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L
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{
| ek |
\
y
! \. b\J
ELEVATION
c-d
\ bh 75,150 b
dh \ ™, NOTE
Ny 1L  This type construction should be
PLAN : used for # 2 covered aluminum
KI4L and larger.
— 2. Service connectors to be
/bh //p | insulated compression type.
-GQE%:-E:.
ek/
ELEVATION
ITEM INO MATERIAL ITEM|NO. MATERIAL
¢ |Bolt, machine, 5/8" x req'd length _ or Wireholder
d hosh.r, square @ 1/4" as Clevis, service, swinging ,insulated
L] ]Bolt.oyo. 5/8"x req'd length bh Clevis service ,deadend, insulated
[ |connectors, as req’ ok |Locknuts as req'd

- SERVICE ASSEMBLIES
(LARGE CONDUCTORS)

NOV. 1986 KIOL,KIIL,Kl4L




tape

e {|[farsaaass

NOTES:
This type construction should be

used for 3 or 4 conductor .service cables
with bare ACSR neutral.

Service connectors to be
insulated compression type.

Groove diameter of insulators
| 34"(44 mm) minimum for loop

deadend.
ITEM| NO. MATERIAL tTEM NO. MATERIAL
c Bolt machine , 5/8 "% reqd length " § as Clevis, service swinging
d Washer, square, 2 174" bn Clamp, ioop deadend
0 Bolt,eye, 5/8"x req’'d length do Bracket, insulated swinging
p Connectors as req'd dt Service deadend
| 3 Clevis , sscondary, swinging , insulated ok Locknuls as reqd
ad Nut,eye

SERVICE ASSEMBLIES, CABLE

NOV. 1986 KICKI4CKISC




dr

7
(178mm )

-Kl6C~-

2 172" conduit
rTArmor tape .

ooy
~
R aje
- -

o1

@44 mm) minimum.

NOTE: This type constr. should be used

for three conductor service cables
with bare ACSR neutral.

-

NOTE: This type constr. should be used

for No. 2 covered aluminum
conductor.

e

ds

NOTES:

|.Service connectors to be insulated
compression type.

2.For arrangement of service as-

-KI7- sembly units see drawing M24- 10.
T P~
- —1

KTEM| NOQ. MATERIAL TEM] NO. MATERIAL
[ Connectors as req'd dr Clevis, conduit insulated

bn Clamp, loop deadend ds Wireholder, conduit
SERVICE ASSEMBLIES

(FOR RANCH TYPE HOUSE)
NOV. 1986 KI6CKI7TL ,KI7




Neutral

RN

X

—n owmn  antie

(Jl\.€,1
b |

1J

Aluminum or
/("%per
4

Pole ground wire

A
+
45°; —: -
X SECTION "X-X"

Compression connector
when required

Copper
2
o
4 I NOTES:
O' L Ground wire to be located on same side as
neutral conductor and in quadrant opposite
_ = 610m climbing space or pole top pin.
© E b min. oAl
e ) 2.Staples on ground wire shali be 2- 0 (610mm)
©13 ai apart except for a distance of 8'-0"(2438mm)
above ground and 8-07(2438mm)from top
Steel of pole where they shall be 6" (152 mm)
apart.
r P
TEM| NO. MATERIAL TEM| NO. MATERIAL
e Connectors ,0s required al Staples, ground wire, os required
ai | ! [Rod,ground, steel, 5/8" dio. min. ¢j Ground wire, No.6 copper or equiv.
conductivity os required

Clomp, ground red

GROUNDING ASSEMBLY-GRQUND ROD TYPE

ZM2-1|

NOV. 1986




|
Ground. wire ,soft hL
annealed iron, |
*C" galvonized,

No. 5”BWG or
5 /16 - 3 strand

I
|
! ||
|
|
|

PLAN OF
PLATE

ZM2-12A2

NOTES:

I.Ground wire to be located
on same side as neutral con-
ductor and in quadrant opposite
climbing space or pole top pin.

2. Staples on ground wire shall be 2-C']
(610 mm) apart except for a distance
of 8-0"(2438mm) above ground

taple and 8-0"(2438mm) from top of
ﬁfgg ~/~,':|: Stop pole where they shall be 69
=—-‘—E‘f~_ (152 mm) apart.
Rt {‘/‘: ZIM2-12A
-‘9:’5&%
'@%ELL;;I ASSEMBLY UNIT
ITEM MATERIAL ZM2-12A4 | zm2-12a2
p Connectors as req'd as req'd
al  |Stoples, ground wire os req'd os reqd
bp {Nails, galvanized, | " , round head - 4
¢j |Ground wire, soft gnneaied iron,"'C" golvonized , No.5 BWG
o 5/16"~ 3strand ’ os req'd os req'd
dh Grounding plote, butt type , galvanized stee! - |

WRAP-

POLE PROTECTION ASSEMBLY
AROUND TYPE(A): PLATE TYPE ( A2)

NOV. 1986

ZM2-12A,ZM2- 12 A2




v

————— ———
—— e ————y

<

or copper

P

f E
E
(=]
e

Aluminum = |=
| ol € &

e

I

| Compression
connector

fhn e e e - ——— —— o -

PLATFORM

aj

DETAIL OF
PLATFORM GROUND

7
Brareanch c{

Clomp/o:d braid

cj ’
(Galvanized g fo be furnished |
steel) with controls L --d
ai—" =
DETAIL OF SECTION ‘A-A"
Steel

TEM| NO. MATERIAL 1ITEM NO. MATERIAL
P Connectors,as req'd cj Ground wire , No. 2 copper or equiv.
ai | 1 |Rod,ground,steel, 5/8"dio.x8'-0" conductivity, as req'd
aj I ;Clamp, ground rod dp { 2 |Grounding connector and lockwasher
al Staples, ground wire, os req'd | [Grounding iron platform plate

GROUNDING ASSEMBLY — PLATFORM TYPE
FOR SECTIONALIZING AIR BREAK SWITCH

NOV. I1986




: :
O
Mount cutout so that exhaust -
blast of arc is directed
oway from lineman. - -
" J
| s
Q
12 3]
2 x
Q S
» o,
(7]
F
E m 1 " ' "
8 _ 6" 2-0" ,  2-6
Z f A S I (762mm)
= g H - |E -]\
—— i g’ o ?’5 ( (\/ } - %
i ‘té:‘/c-d-ek ‘mL,
= 1€ *\ R 7
e 0|
S % T o|¢
= |e AR R4 , Ve
o3 Lpri— o
< Position of Guy / LJJ
| M
| | '
- — -
LJ zm3-1a
IM3-4 ZM3-4 ZM3-1A
PIEM MATERIAL NO. REQUIRED NO. REQUIRED
¢ | Bolt,machine, 5/8 «x required length 2 ]
d | Wosher, square, 2 1/4" 2 2
@ [Crossorm,35/8"x 4 5/8"x 5'-0" ]
i |Bolt,carriage, 3/8"x 4 /2" 2
j | Screw,laog, t/2"x 4" L
p | Connector ,compression type 2 2
af | Cutout, fuse,single shot ! 1
av { Leads or jumpers as required
cu |Brace,woo0d, 28" 2
ok | Locknutls
fn |Bracket,extension )
34.5/19.9 kV,|-PHASE

ONE SECTIONALIZING FUSE CUTOUT

NOV. 1986

ZM3-1A, ZM3-4




6" s'_o" | '_e" 3-8

~ [P
kl5‘é')] (610Omm)
mm
{

(1219 mm)

1

SOURCE

et e——————

NOTES:
For V-phase installations
omit switch and related items

on center phase. Designate as '
. . 0 cc
For unit cc see guide ——r——O— -
drawing M4I1-1. |
2]
ITEM| NO. MATERIAL llTEM NO. MATERIAL
¢ | 4 |Bolt, machine, 1/2" x req'd length bo | 6 |Shackle, anchor
d | 4 {Washer, round, | 3/8" ¢c { 2 |Deadend assembly neutral
d | 3 |washer, square, 2 I/4" cu | 2 |Brace, crossarm ,wood, 60" spon
9 | 2 [Crossorm 35/8"x 4 58" x 8 -0" ok Locknuts 0s reqd
k {18 [Insulator,suspension, 10" sb | 3 |[Switch, disconnect with mounting
i } 6 {Clamp,deadend hardware
n | 2 [Bolt,double arming, 5/8" « reqd length
o | & |Bolt,eye,5/8" xreq'd.length
aa | 4 |Nut,eye, s/8" 345/ 199 W

TWO OR THREE SECTIONALIZING
DISCONNECT SWITCHES

NOV. 1986 IM3-2,ZM3-3




NOTE:
The recloser terminal bushing
connected directly to the coil

should be connected to the source.

fi r 'l - ;.
(o] -~ olN
A A S / 7= ~
L'.&'::G | — — — )l\——ﬁ-*
VY] \J T {I
H
| |z
| Sle
/oe | iz
E ‘h:h "~ E
& | s
| | o
be ! '6 P S
| =R |
: c-d-ek
(=M J
TEM{ NC. MATERIAL TEM| NO. MATERIAL
¢ | 2 |[Bolt,machine, 5/8 x req d length be | 1 [ Recloser,oil circuit
d | 2 | washer,square, 2 1/4" ek Locknuts as req d
4 |Screw,lag, 1/2"x 4" ti | 2 | Connector, hot line
0o | | Arrestor, surge 1 2 | Bracket, extension
av Jumpers, strand P Connectors as uq'd

345/19.9 kV
ONE SECTIONALIZING OIL CIRCUIT RECLOSER

NOV. 1986 ZM3-10A




4'. 7"

- 4.0" + 70 - 4
127 r (1219 mm) ?na (1397 mm) :
_n-d-& _-n-d-ek N
[} [}
o 1
o Q
v

PLAN VIEW
OF SWITCH ARRANGEMENT

€
3
~N
e

insulating Spacer

6-0"

Oporom Pipe

Lise”

Tops of ground rods
to be 12"(305mm)

line

(1829 mm)

min,

1'd i.P.S. —|

At

min. below ground .
©

5 l-o [ L]
1524 mm)

12Tmm)

Clamp ond Broid /

to be furnished
with controls

(2438mm )
min

Staple

No. 2 Cu.

DETAIL OF A-A

510"

Es"za'm.;.r]
H '

SECTION X-X
(Detail of Ground Grid)

MATERIAL

Bolt, machine, 5/8° x reqd iength

Boll, machine, 1/2" s reqd length

Washer, 2 1/4 square_ __

Washer, round | 3/8 .

Crossorm, 3 5/8'x 4 5/8 x 10-0

\nsulotor, suspension, 10

Clomp,deadend

Bolt, double orming, 578" x req d. length

—ion |l iro Na'&b;g

ockie,anchor

Switch, airbreak, 3 pols unit

3Skv. with operating mechanism

2 Jrace, wood, 60 span

2 | Decdend assembly neulral
| Boit,eye, &/8"

]

Nut,eye, 5/8"

218l 3 e Bgs_rongn:ﬁl
£

ChD as reguir

-
N

Al e §

NOTE :

For grounding assembly,see drawing ZM2- i5

34.5/19.9kV PRIMARY,3-PHASE 4-WIRE STAR
SECTIONALIZING AIR BREAK~SWITCH

NOV. |986

IM3-16




()
(305 152mm)
mm)

l n-d-ek
1 —
-
n-ek
y
ll-gll l'-gll 3l _ 6ll
(533mm' (533 mm) (1067mm)

ITEM] 2 MATERIAL
c 3 |Boit, machine, 5/8'k req'd length
¢ | 8 |Boit,machine, 1/2"x req'diengtn
¢ |23 Jwasher square, 2 174"
d 8 |washer i 3/8" dia.
9 2 |Crossorm 3 8/8"x4 5/8"x10'-0"
[} 2 |Crossorm 3 9@"x4 5/8"x8'-0"
n | 8 [Boit,doudlearming,5/8" reqd igtn
p Connectors osreqd
ao |1 |Nut,eye s/8"
o8 | 3 ISurge orrester
av Jumpers,stranded es req'd
be | 3 ]Recloser,oil circuit
3 cu 4 [Bracs wood wﬁ’u
' N .a 2 |insuietor ,pest type
fi 6 |Connsctor, hot line,tap cssembly
1} Loskauts, as required

NOTES:

I. The recloser terminal bushing connectod
directiy to the coil should be connected
to the source.

2. For V-Phose installations omit recloser
and related items on center phase.
Designate as assembly ZM3-19.

3.Each recloser tonk shall have two
connections 10 ground

4.Where suitable hangsr is not furnished
with the recioser G standard transformer
hanger may be used as indicated.

34.5/19.9 kv
TWO OR THREE SECTIONALIZING
OIL CIRCUIT RECLOSER

INov. 1986 ZM3-19,ZM3-20




{1219 mm)

(914mm) |

NOTES:
I. The recloser terminal bushing morked source
should be cornected to the source.

2. For V-phase instailotions omit recloser and

related items on center phase. Designate as
assembly ZM3-19A.

3. Each recloser tank shall have two connections
to ground.

n - . "
NS PR AN np Ll

ey —‘l-n-x” SR

ITEM| NO MATERIAL
ea I | Insulator , post type
be | 3 | Recloser,oil circuit
p Connectors us reqd
oe {3 | Surge, arrester
fi 6 | Connector, hot line
av Jumpers , stranded, as veq'd
dm |1 | Bracket ,cluster type , with 14~
aodapter plate

34 S/199 kV. TWO OR THREE
SECTIONALIZING OIL CIRCUIT RECLOSERS

Nov.1s86]  [ZM3-19A,ZM3-20A




Load

n-d-ek

Source

PLAN

6 | 3 6"

NOTE:

The recloser terminal
bushing marked source

should be connected
to the source.

L 2-9" |9 6

(152mm) (1067 mm)

1T IQE
J11
(g) l—_-_ﬂrﬁ"g

(838 mm) (152mm )

2

OlnE

2

DN

345 /19.9 kv

WITH BY-PASS SWITCH

= —=
= g | §
L “ N
<8 ‘
| | ti s
| L oy
_i ﬁi ae
ol E 1\
k- i
N @ || —
11 be
c-é | l l /
.'_
JITEM| NO. MATERIAL Jrrem| wo. MATERIAL I
¢ | 2 |Boit,machine, 5/8" x reqd. length oe | | |Lightning arrester
d | 12 |washer, square, 2 /4" av Jumpers, stranded,as required
9 | 2 |Crossarm,3 5/8"x 4 5/8"x 8'-0" be | t |Recloser, oil circuit R
i | 4 [Bolt, carrioge, 3/8 “x 4 1/2" cu | 4 |Brace, wood , 28"
i | 6 |Screw, lag, /2" x 4" ek Locknuts
n | 3 |Bolt, double arming 5/8" x req'd. length fi | 2 |Comnector, hot tine
p Connectors , as required s | |Switch,recloser ,by -pass
fj | 2 {Bracket, extension

ONE SECTIONALIZING OIL CIRCUIT RECLOSER

NOV. 1986

ZIM3-23




6u 4. 6 f " " ﬂtJ NO. MATERAL

L 4-6 6 10 | Bolt, machine, 1/2"x ug'd length

Ve 10 | Washer, round, | 3/8 " dia.

| 14 | washer,square 2 1/4 "

T Crossarm,3 5/0x4 5/8 x8 -0
X p\

x =

Crossarm,3 5/8°x4 58 'x 10'-0 "
/“\'
(&)
| @ °

Insutator suspension 0"
€
SECTION XX €

Clamp, deodend

Bolt, double l'nllj_LS/. x req'd lmm
6" >'_o" = O% Ci -6k 6" LOAD o SOURCE
€

KT

{152 rmm) (iI372mm) i (1372mm) ='|J (E 2mm) 14 | Bolt,machine, 3/8" luqd length

- L—-J'l-—-—
o -4

o |ejegluln

Connectors as required
Nut, sye, 5/8"

Surge arrester :
Jumpers,stranded as required .
Recloser, oll cireult

Shackie anchor

Decdend assembly, mevtrd!

Srece , crossarm, wood, 60 spen
Henger, V- crossarm, as_required

Locknuts , e8 regyired
6 | Connactor, hot line

Switch reclioser by-pass

o |

'31"’238:53300’—-'0‘&;«'«

Bolt, eye, 5/8"
. b
152mm)| | (610m {i52mm) J{ /

o yh- s ° ol o 4% Spesify this item to de furnished
\ i 00/ 0 K v.4 by fhe recloser manufacturar
l k NOTES:
—_—— : 00 o K = —— L The recloser terminal bushing

connected directly to the coil
should de connected to the source.

. For V-Phase installations omit
recleser and related items on
conter phase. Designate as ZN3-24.

3. Eech reciose tank shall have two
sennections to groumd.

TO oll
(2134mm)

4. Whore suitable hanger Is not
turnished with the recloser o
stendard tramnsformer Ahamger
maey be used as Indiceted.

—_———— —_———————
/ \r----"

as req'd

e
U
oo ek

S
=

34.5/19.9 kV

L,P 20r 3 SECTIONALIZING OIL CIRCUIT RECLOSERS
10" 2'-0" g WITH BY-PASS SWITCHES

o b _— N
54 ] ’ ‘
{254 mm) (610mm) (254 mm) oV o6 TM3-24 IN3-25 |




l-m

3

ITEM] NO. MATERIAL

c 12 | Boh,machine, 3 /8" x req'd longth

3 4 | Beit, machine, 1/2" x req'd length

¢ 6 | wesher, square, 2 1/4"

¢ 4 | wesher,round, t 3/8" die.

e 2 | cromarm, 3 8/8% 4 s/8"8'-0"
— 3 18_| Insuiator, suspeasion, 107

) 6 | Clomp, deadend

a 3 | Boit, double arming, 5/8"x req'd lengin

P Connectors ,as req'd

00 2 | nt,eye, 5707

as 3 Lighining arrester

av Jumpers , stranded, 0 req'd

be 3 Recioser , ol clrewit

bo 3 Shackis, h

cc 2 Dsadend assembly

cv 2 Bracs, crossarm, wood, 60 " span
|

dm Brachat, cluster type, with adapter piate es req'd

ok Locknuts, as req'd

2-0 I-G"I‘l—l | -8 " Connactor, hot fins, 10p assembly

(610mm) (457mm1(559mr“508m) 6" ek 9! 3| switen, recioser by -pass

81/4"
H(s14mm)|Q

el

A

7: 6u
(2286 mm)

~ 152mm)
LOAD X SOURCE
- —'cb'— NOTES

I~ k bo
\ . / L The recloser terminal bushing connected
sy = -

—_ o a —— directly to the coil should be connected
: fo the source.

l 2. For V-Phase installations omit recloser
'I I ond reiated items on center phase.
Designate as ZM3-24A.

=
o
o
1]
e ]
]
Qa
’
-
)
«
-

"l 3. Eoch recloser tank shall have two
connections to ground.

=
=]

Where suitable hanger is not furnished
as with the recioser a standard transformer
g hanger may be used as indicated.

L11]
P ]

S —
-
it

34.5/19.9 kv
2 0r3 SECTIONALIZING OiL. CIRCUIT RECLOSERS

WITH BY~-PASS SWITCHES

£
f
4
e | e L]

=
E=

Nov. 1986 ZM3-24A, ZM3-25A




ZIM5-1

ITEM - MATERIAL ZIM5-1 |ZM5-6|ZM5-9 |ZM5-22
p Connector | 2 2 i
ae |Surge arrester |
af [Cutout, single-shot |
ap {Clamp, hot line [
av |Jumper | 2 2 |
fi  [Connector, hot line

MISCELLANEOQUS PRIMARY ASSEMBLY

NOV. 1986

ZM5-1,ZM5-6 ZM5-9,ZM5- 22




4'-0"
(1219 mm)

c-d-ek< ! !} ZM5-8

/e‘a
{ 1 ?
e
L=
|
ZM5-7
ITEM MATERIAL ZM5-T7 | ZM5-8 | ZM5-18 | ZM5-20
¢ | Bolt, machine 5/8 x reqd length 2
d | Washer,square 2 1/4 | 2
k |Insulator, suspension 10" 3 3
o [Bolt,eye 5/8 xreqd length 2
aa | Nut,eye 5/8" | 1
bo | Shackle anchor |
ea |lInsulotor,posttype | !
eb |Bracket, pole top {
ek | Locknuts, as required
345/19.9 kV

MISCELLANEOUS PRIMARY ASSEMBLIES

NOV. 1986 ZM5-7.8,18,20




bo

(305mm)
ZM5-23

c-d

ek

" .
. - |
L’d ] | 4|_0u bJ 4'-0" J
i (1219mm) (1219 mm) '
ZM5-19 ZM5-14
ﬂq J/c d-ek /g
<4
sl_ou H‘J 5'—0"
(1524 mm) IM5-16 (1524mm)
ITEM MATERIAL ZM5-13|ZM5-14 |ZM5-16]ZM5-1T7 | ZM519|ZM5-21 |ZM5-23
¢ |Bolt,machine, 5/8 xreqd length { | |
¢ |Bolt,machine, I/2 xreqd length 2
d [Washer,square 2 1/4" ! 2 2 |
d |Washer, round | 3/8“_ dio. 2
@ |Crossarm 35/8x4 5/8 x8 -0 |
g |Crossarm 3 5/8x4 58 x10-0 " I
i |Bolt,corrioge 3/8 x 4 V2 [
j |Screw,lag V2 x4 1 2
o |Bolt,eye S/8' reqd length I
aa [Nut,eye 5/8 I
bo |Shackie anchor | [
cu |[Brace wood | (
ec |Brocket,offset, neutral,insulated {
ek JLocknuts 3 | | | |
eu JLink,extension, insulated |

MISCELLANEOUS PRIMARY ASSEMBLIES

NOV. 1986

ZM5-1314,16,17,19,21,23




" N ITEM|N MATERIAL
br, k 4 3.8 | 3 g" 4" T | & [Bol,mochine, 172" nreq d langmh
(102mm) (1118 mm) iy (1118 mm) To2mm) ¢ | 4 |Boit ,machine, 5/8" xreq 4 length
s o c— e 3 4 [Bolt, machine, 3/4 xreq d length
Source Load d_| 4 |Washer, round, | 3/8
< , > d 16 |washer squore, 2 1/4"
'Al'..l.'.‘, - 2 [Crossorm, 35/8 x 4 5/68 -0
o — O € j 4 |Boit,corriage, 3/8" x 4 1/2"
‘. _ ! it :*, £ Regulator 2 {Screw lag 172" n 4
i:\' Q — bY‘_Poss Screw lag (/2" x5 os reqd.
p ] switch 2 |Ciomp, deadend
S.A. [) Connectors,as reqd.
S.A. (bypass) ae | |Surge arrester
LJ E ¥*[ ae 1 |By-pass arrester
& av Jumpers,stranded, as req d
: — > br | | |[Chain link, 5/8 x 3/4
! = [ bu_ |1 [Connector, solderiess
cu_| 4 |Broce,wood, 28"
3¢C | {Requiator, step type
N°§L'°' sk | jRequlotor , by-pass switch
| L 3 2 [insulator, suspension, 10"
1~ = 2 IStructural timber, 4" x 10 x6-0"
WIRING DIAGRAM Plonks, 2" or 3" thick,
length os req d.
l ok Locknuts, os req d.
| 9 Specify this 1tem to be furnished by the
‘l monufacturer
1 ¢ L
I d c-d 2-6
i ({762mm
\H ’l ﬁ )
I Y 1 N 3
|
I |
| ' °
'|| , ~ sk
i sc ~ lE
L~ V19 1
IF '9 o4 [ I
£ r_;_:ﬁ%
I ! —
I l | & \, SECTION X-X
bu l I .
n ¥ Countersink all NOTE: Al structural timber ond planks to be
i log screws treated per RE A specification
i / | 34.5/19.9 kV
g ’ o + §- E SINGLE PHASE STEP VOLTAGE REGULATOR
o o Zl ~ I ©l&e PLATFORM MOUNTED
) . c-d-ek D SE
! $-0 Ll o132
l Us2amm) } J ' NOV. 1986 ZM7-I




f- — — — NOTE: WIRING DIAGRAM

For more detailed wiring diagram,
see REA Bulletin 161-12

To System
Neutral

Service
Head

ITEM|NO. MATERIAL ITEM] NO. MATERIAL

j |2 |screw,lag, /2" x 4" gh | | |Meter box, meter and test block

P Connectors ,as reg'd sd | | Transtormer, current

9 Conduit, 1 1/4” , os reqd sm Wire ,No. 12, insulated for current
gd Straps, conduit, s req'd sn Wire , No. 14, insulated for potential
ge | 1 |Condulet,type " LB t | Service mead

SECONDARY METERING GUIDE
SINGLE PHASE 1207240 VOLTS

NOV. 1986 M8




==

—— e — s —— — -__"Nei'm_l. T‘—:{.;' 4: -qy‘:‘}:?-—:.ﬂ e Neuml__ N — — —— — —
tewmo St s i
_———— —ﬂ—":&:ﬁ:ﬁ hm}'.!"-’_-—_—_—_———-"—
NI
Connector

U Notes:
l. If over current

device is used at this
t point UF cable may be
substituted for USZ
coble underground.
2. Conductor sizes
| will be in accordanca
with service load.

N e e ——— — e Sem SEm e b e w———

4
d
s | X ™ s
~ T, &3
\\\\% ols || [ Busaing 2 service
NG >

7,

- GUIDE TO YARD POLE METER INSTALLATION

(SHOWING PUMP SERVICE CARRIED
UNDERGROUND)

NOV. 1986 M8—9




2

Underground
to house

Underground to
pump

L — ——_——— — . — T —— —— -

|. If over current device is

’, Bushin

used at this point UFcable
may be substituted for
USE cable 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

/Conduit or EM.T.

Grade

Y

Type-Use cable to

pump service
equipment

\

7,
\\\
N

L

o

<

N
NN

7N\

GUIDE TO YARD POLE METER INSTALLATION
(SHOWING ALL BUILDING SERVICES CARRIED

UNDERGROUND)

NOV. 1986

M8-10




Meter: 2 stator
2.5 ampere 120
volt. Multiplier =
CT nameplate
ratio.

|

|

N
G

-
i

NOTE:
For more detailed

drawing and wiring

diagram , see REA

Bulletin 161~

Connections from C.T's to Service Head

12. |

4
—

DETAIL "A"

ITEM] NO. MATERIAL ETEM NO. MATERIAL
j 4 | Screw, lag gh | | Meter box, meter and test block
p Connectors, as uq'd sd { 2 | Transformer, current
av Jumpers, insuloted sm Wire,No. 12, insul. for current
gc Conduit, | /4" 08 reqd sn Wire , No.14,insul. for potential
od Straps ,conduit , as reqd i | Service head
‘ge | 1 |Condulet, type " LB"

SECONDARY METERING GUIDE
THREE PHASE, 208/120 VOLTS

4 WIRE GROUNDED WYE

NOV. 1986




Dl oes I
gr-gu_n-geg -Eh_gse llcll C-T.
A B
See "on . A NOTE WIRING DIAGRAM
Detail A T 7 77 For more detailed wiring diagram,see
REA Bulletin 161-12
j
——_B_
l r
H 1
| |
: ]
5 ) Service | ‘ sm
'(-;—_-,2 Head ! ;
Lo ! |
| ) |
h b ' '
9 " ) |
E T
Vo al |
~-4) } |
ﬁl‘:‘/:l/ | Nsd
L-_q& : 5J<:>\_J .
o/ DETAIL "A"
Connections from CT.s to Service Head
ITEM| NO. MATERIAL I'TEM NO. MATERIAL
j {14 |screw,lag, 1/2" x 4" gh | | |Meter box , metsr and test biock
] Connectors,as reqd sd | 2 |Transformer, current
9c Conduit, | V4, as reqd sm Wire, No. 12, insul. for current
gd Straps , conduit , as req'd sn Wire, No. 14, insul. for potential
ge | ! | Condulet type "L8"
SECONDARY METERING GUIDE
THREE PHASE 240 VOLTS
3 WIRE CORNER GROUNDED DELTA
NOV. 1986 M8-i|2




b 000} @ 8
;_;g'_lé_ =4 - -4
. 6,, |;‘_ i‘— 4‘,, 1 /Z;—-‘ "’i +
Py ez Pul:
- 410’" >

"TOLERANCES
SIZES OF HOLES

ominal| Go | No Go

‘)n i . Iﬁ‘“ ‘/‘” y‘ll
,//‘n %n yzu

" Type 0' © 9//‘# ‘/2-# 5-/ “

[ O

4"-

{4:3,;4.,% ’:.’;..:/Jf:w-u

7804

ll

"TYPICAL
ENLARGED
;- SEGTION

F---x2"
g—=- s

-

oo |'4¢_——
+~z & ~4 ke
- %,Jv/ / —I;/ f,a /-6‘ /64‘ -

10~ 0, o5
L o Type

CROSSARM DRILLING GUIDE

NOV. I986. &
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F_ ﬂ
. , 172"
Through-boit holes must be parallel and in
the same plane.
-‘ F3c
: - HIeY % HOLES : Drill 11/16" diameter. =:E‘**
-4 -——
‘,,:f [ % GAINS : Gains are to be flat with plane of dra
-y right angles to bolt hole. r
[ [}
! ! Neutral bolt hole must be at 90° angle
Y with through-boit holes. \
bl {
s — All poles shorter than 50 feet must be bored, -
° roofed and gained before treatment, except
g() that Class 7 and smaller poles need not be
— gained unless requested by purchaser. Roofs -
may be flat or at a i5° angle at the producer's [~
option.
CBo"om of brand or center of metal disk shall be 10't "
from pole butt, 14'¢ (" mark for poles 55' and longer.
It insured warranted pole, Brand "IW"
Manufacturer's Mark and Date of Treatment,
{Month and Year) .
Brand with proper length and class.
]
o / \Brond with species, preservative code and refention.
Tolerance :
Holes
* On the gain ¢ I/8" trom the centerlines of the
e holes. -
2 I On the side opposite the gain ¢ 1/4" from the =
e centerlines of the holes. '
@ Locotion-moas'ured from roof
Gain side * (/4"
Opposite side * /2"
Diameter ¢ 1/16"

! ‘6ains out of parallel & /2"
x# Optionacl, onti-split bolt hole to be drilled only when so specified
by the purchaser.

Brand butt with proper
length and class

POLE FRAMING GUIDE

NOV. 1986 M20 _I




Notes:
For angles in the opposite direc-

tion interchange the position of con-

ductors 2 and 3 on the angle pole. |
If used for transposition add an [

extension link to neutral support to

locate the neutral at the same dis- / = |€
tance from the pole as the phase ? 5
conductors. o

{1219 mm)

4| 0“
(1219 mm)

8"
A

N g unit ZC4-1 at angle pole.

8 /] For 60° to 90° angles use similar con-
ductor arrangement with pole top assembly

ANGLE CONSTRUCTION GUIDE

CROSSARM TO VERTICAL CONST.-20° TO 60°ANGLE

NOV. |1986

M21i




986! 'AON

| -22WZ

30IN9 ONIWWIYL 3341

N
.

VUK Mg” —

. : ’\v Ja)
X <&Q§@ i
AN ‘”"'
,\%”‘ 74 /

X 4
S O v

T 1/
\ M7
N6
»

</’ ),
i

@

,,
167

Wrong Way

Right Way

Before Trimming

NOTE:
No parts of tree should be closer than 6'—0" (1.83m) from open wiring.
Trimming should leave tree with symmetrical appearance.




_Cut#* 4
( Flush with tronk)

Cut#3
(flush with trunk)

Right Way

For small branches
omit Cuts ¥ [/ ond # 2

Bark will strip down
the trunk here

Wrong Way

REMOVAL OF HEAVY S/DE LIMB

Curt#/

Right Way

(Slope for good drainoge)

Bark will strip down
the trurk here

REMOVAL OF VERTICAL LIMB

NOTE: Coat final cut with tree paint.

TREE TRIMMING GUIDE

NOV. 1986

ZM22-2




I
' —L -+ -l— Plastic wire guard

ENNSESSS SN/ "I[/[[[//’/A <) VAT AN Y & W

OO Plastic wire
guard and
tape or spacer

'....é_n
)
1
J

I
|
T—-—Lme pole
|

| n

by ~—Intermediate pole

I

llAll

—
.
(
[ .
1
l

150’ 150
(4572 m ) (4572 m)

i max. spon mox.span
NOTES: M

|. Services as short as possible are preferred.
2.Refer to secondary ond service assemblies for construction details.

Cleorohce "A" mininum

To bottom of drip loop

CABLE SERVICE ASSEMBLY GUIDE

To service assembiy and
service drop conductor
in span.

NOV. 1986 M 24




2 1/2'Conduit
Conductor Tension
(Sees note # 3)
L —~—
. ‘ €
gl e | €
£ g* 7§ 8
€@ gle € ol 2
'E «° 8 o §N [ -
) < ®
g ey I 3
H 3 - 8 -
o B2 QT2
2" x 4" Dblocking

between rafters must be
solidly installed.

;.
Stud - /2 1/2" Conduit : i E
Construction g (o
. - Hu™ |
Block Construction — "} : :
. | Wi
2 1/2" reducer to size v !
— 3 P
of meter socket il ¢
turring— e sea{i- b
\Mom f ]
ound wire fo ground rod 3 i
A
Clearance A’ Minimum
To bottom of drip loop 0= 05m)
To service assembly 8 service{'12-0
drop conductor in Span. (3.66m)
NOTES:

— eatherhead
o

i

Bolts in block joints
embedded in mortar

Pipe strap

1. If length of conduit exceeds IO feet (3.05 m) coupling will be permitted on end adjocent to meter.

2. Meter to be located 5-6" (1676 mm) from ground level.
3 Maximum tension of conductor not 1o exceed 50% of ultimate strength.
4. For service assemblies see drawings KIGC, KI7, KI7TL.

5. Service connectors to be insulated compression type.
6. This dimension applies to both drip loop oand span.

Sheet metal or lead

2 1/2" Conduit N

-

(1067mm)

L. Not over 3'-6"

I

pipe flashing

Brick Veneer
Construction

ASSEMBLY GUIDE OF SERVICE MAST
FOR RANCH TYPE HOUSE

NOV. 1986
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Duplex cable

Topej

Neutral
Conductor/

:

Ground to (4‘__
bracket — 1 !

)

(229mm

"l_d

“(152mm)

19-6" (5.94m)
min,

QUARELXZXKAN
NEW POLE

Ground to
| bracket

zo'-q"(s.lo m)

fa p Ground Line
—hdedre

EXISTING YARD POLE

SECURITY LIGHT INSTALLATION GUIDE

(UNMETERED)

NOV. 1986
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152mm)

(305mm

J

- PRIMARY TANGENT
SERVICE TAKE-OFF AT
TRANSFORMER LEVEL

NOTE :

Transformers may be mounted in alternate
posistions and quadrants as practical in
order to facilitote saervices in directions

not shown.

PLAN

|"°;'

|
T o f
S
N
1
E Ll
¢ | %
|1
lgﬁ_“J‘

q

—)(

=
(g

T—
(D

PRIMARY TANGENT

SERVICE TAKE -OFF BELOW
TRANSFORMER

PRIMARY DEADEND
SERVICE TAKE-OFF AT
TRANSFORMER LEVEL

“P g
G R Sla
= b
. = = €
RS- | “ol8
3
€ o
~n E © | bed
=3 ) J :
-.{! —_1- &E ]L

=l
rl“\
| L3

SERVICE TAKE-OFF BELOW

PRIMARY DEADEND
TRANSFORMER

TRANSFORMER
CONNECTION GuiDE
OPEN WIRE SERVICES

NOV. i986
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PRIMARY TANGENT
SERVICE TAKE-OFF AT

noTES | RANSFORMER

Neutral

PRIMARY TANGENT
SERVICE TAKE-OFF
BELOW TRANSFORMER

|.Secondary bushing not to be used for bi-metal connection.
2. Transformars may be mounted in aiternate positions and quadrants as practical
in order to tacilitate services not stown.

Neutral

PRIMARY DEADEND
SERVICE TAKE-OFF AT
TRANSFORMER

Neutral

|
“(152mm) (19imm)

(152 mm)

PRIMARY DEADEND
SERVICE TAKE-OFF
BELOW TRANSFORMER

TRANSFORMER CONNECTION GUIDE
THIPLEX CABLE SERVICES

NOV. (986

M27-1



(wwisl) (wWug0e)

PRIMARY DEADEND

SECONDARY DEADEND

TRANSFORMER CONNECTION GUIDE
SECONDARY UNDERBUILD

NOV. 1986

PRIMARY TANGENT
SECONDARY DEADEND

PLAN

PLAN
PRIMARY TANGENT

SECONDARY TANGENT




I PLAN

NOTES:
I. Use compression type
connectors.

2.Stranded aluminum
alioy or stranded soft-

drawn copper is
recommended for the
grounding loop
conductor.

3. Secondary bushing not
to be used for bi-metal
connection. Spades or
copper studs may be used.

T TRIPLEX CABLE

TRANSFORMER CONNECTION AND SERVICE
TAKE-OFF GUIDE FROM SECONDARY

NOV. 1986 Mgg




LI A T |
v YTIM _--’,—q:._:«»"
N\ Tl s
R i
al [
._l.s |
il
R
AL
T J B\ Neutral Tap
I [
|

COMPLETE ASSEMBLY
ZCI1,2A5-2 and ZM5-7 (if needed)

Top

Lareses

T —e — _— - }‘
7
of £ e I
JlQ
~ © N Top
£ hodde -
° E P’ Prefered
I R /Iocotlon
sl ;
1 Neutral Tap

COMPLETE ASSEMBLY
ZCl and 287

-3
(686mm)

-9
33mm)

COMPLETE ASSEMBLY
ZA5-2 and ZAI

COMPLETE ASSEMBLY
ZA5-3 and ZA4

NOTE
This drawing 1llustrotes the addition
of standard tap assemblies 1o other
standard pole top assembiies

TAP ASSEMBLY GUIDE

NOV. 1986

IM29-1A




r:'l roA
il
N !

Neutro! T°°_l

| T
. Substitute eye bolt
-+ *“/eye nut on ZA5-3
||
|

(457mm
-
5

L
E:

_du —
1

4_
|l
U
COMPLETE ASSEMBLY
ZA5-3,ZC4-1 and ZMIO-14

;
l
]

|

3~ Dbfpogper:

'-;-rj-o-J—
LI B

A :

/’,l Neutral Tap Tap

>
I

Substitute eye bolt
for eye nut on ZA5-4

COMPLETE ASSEMBLY
ZA5-4,ZB3 ond ZMIO-14

 — }:

AP e
s

&4
—~F

for eye nut on ZA5-3

I
K‘"\Subsmme eye boit
|
|

i
J:..@J Lh Neutral Tap
—f 4 . — —

COMPLETE ASSEMBLY
ZAS5-3 and ZA5

NOTE -
This drawing illustrotes the additon
of standard top cssemblies to other
stondard pole top assembilies

COMPLETE ASSEMBLY
ZA5-3,2ZB4-1 and ZMIO-14

TAP ASSEMBLY GUIDE

NOV. 1986 ZM29- 1B




Use suspension

exceeding IO9mm <~ 4
overall diameter

. " /L—L
ctamp item 'm for ey —_
conductors with AR
armor rods A=l

PRIMARY
ANGLE ASSEMBLY 'cd"
except at telephone crossing

NEUTRAL AND SECONDARY
ANGLE ASSEMBLY ‘ce"

~

FOR TELEPHONE CROSSING
ANGLE ASSEMBLY “cd"”
with 2-bolt suspension clamp

| Lag screws

. required only

c-d-ek h—'/'?\ when necessary
_ w4 . to develop the

full strengthof
the bracket.

/N
I

NEUTRAL AND SECONDARY

ASSEMBLY "ce"
+except at crossings of railroad
tracks and limited access

except at crossings of railroad highways.
tracks and limited access
highways.
BTEM MATERIAL TEM| NO. MATERIAL
c Bolt,machine, 5/8" x reqd.iength j Screw, lag, 172" x 4"
m Clamp,suspension bo Shochkle, anchor
s Clevis, secondary,swinging,insuloted o Boit, eys, 5/8" x req'd length
ek Locknuts, 0s req'd. ci Clevis, thimble, side opening
d Wosher, square, 2 1/4" da Bracket, insulated

ANGLE ASSEMBLY GUIDE ,VERTICAL CONSTRUCTION
20° TO 60°ANGLE, COPPER TYPE CONDUCTORS
WITH FORMED TYPE ARMOR RODS

NOV. 1986

M4l-1




+ -)—
FEY
\//l\( - o~
(6 0,
Ny /,L—-L\
JER el e
o
‘-/—'ig'-' —> /‘L_'L\
f—"{ A —_a
-2 m
L/—j.'[;lﬁ):_b bo

A
5 m / \
Armor rods < FOR TELEPHONE CROSSING
and clips ANGLE ASSEMBLY "cd"

with 2-bolt suspension clamp
PRIMARY

ANGLE ASSEMBLY 'E:d_"
except at telephone crossing

c-d-ek

NEUTRAL AND SECONDARY

ASSEMBLY ‘ce"

&
e
i
\»
N

NEUTRAL AND SECONDARY
ANGLE ASSEMBLY ‘ce"

except at crossings of railroad
tracks and limited access

except at crossings of railroad highways.
tracks and limited access
highways.
JITEM| NO. MATERIAL TEM] NO. MATERIAL
c Bolt, machine , 5/8° reqd length d Washer, square 2 1/4"
m Clamp, suspension j Screw,lag, 1/2" x 4"
$ Clevis, secondary, swinging ,insulated bo Shackle, anchor
ek Locknuts, os required ° Bolt, eye, 5/8"x req'd length
da Brocket,insulated

ANGLE ASSEMBLY GUIDE,VERTICAL CONSTRUCTION
20°TO 60° ANGLE,ACSR CONDUCTORS WITH
STRAIGHT OR FORMED TYPE ARMOR RODS

—

M41-10

NOV. 1986
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r

o~

B G R e
&3 | B e
I
uooN

\,C'J

NOTES:
Armor tape wrapping to extend not more than two wraps beyond the mouth

of

spool insulator.

PRIMARY DEADEND
ASSEMBLY
lIco 0

NEUTRAL AND SECONDARY
DEADEND ASSEMBLY “cc"

2. For 1/0 and larger use spool of 3" (76 mm) minimum groove diameter on
neutral ond secondory deadend.

iTem|No] MATERIAL firem ino MATERIAL
) Clomp , deadend I bn Clamp, loop deodend
s Clevis, secondary, swinging , insulated |

DEADEND ASSEMBLY GUIDE
DEADEND CLAMP METHOD
A.C.S.R. CONDUCTORS

NOV. 1986 M42-1I




rm—
I
L‘«;"'.( Lo ::
r.‘. 4 I“Lq "
l \J \
\JCJ
o
|
I |
\JCJ
(o

PRIMARY DEADEND ASSEMBLY
coll

NEUTRAL DEADEND ASSEMBLY
" cb ]

ITEM

NO.

MATERIAL

ITEMNO. MATERIAL

Ciamp, deadend

DEADEND ASSEMBLY GUIDE
(LARGE CONDUCTORS)

NOV. 1986
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= = e r::@;‘f::ﬁ:-: P Xt ===
iE_=__‘r"; Top ) S Formed type tap armor rod
LA ' d fi
c'L : = 5
RN ,, (127mm)
== 15
- 38imm) min.
NT TAP FROM PRIMARY LINE
¥ L NOTE:
e A T To be used on existing construction where
\ I ’ r’ full length armor rods were not installed.

|
k -—] TAP FROM NEUTRAL OR SECONDARY LINE
r ) WITH CONNECTOR
11} "

!
| 1 1 N
i | ,.,/ | /’I 4,| rzg 'nz%.:{ bv
| e
ﬂ

-'{{I—n > |£k_4' F{\i K‘i A

| | RN I ’(\Sfy" ° Formed type tap
\ RN P
e fi armor rod

k \,J TAP FROM PRIMARY DEADEND

- WITH HOT LINE CLAMP
[ f'\ Add third connectors at "X"for solid
l ; I copper conductors.

I. Arrangement shown {,L
on M42-1l may be —=«!
used for neutral ]

Al

_l\gﬁ%/kg,@,ﬁ——:“___ﬁ*——-—@m N
and secondary Tap

deadend if preferred. VJ\J TAP FROM NEUTRAL OR SECONDARY DEADEND

2.When installing armor rods on existing lines, both conductor and armor rods should
be wire brushed to provide clean contact surfaces. A cerrosion inhibitor should be
applied before or immediately after brushing.

3. Taps to be slack.
Size of solid conductor X
No. 6 Copper '8'E457mm)
No. 4 Copper 3
ITEM|NO. MATERIAL ITEM[NO]  MATERIAL
p Connectors,as required bv Tap ormor rods, bronze
fi Connectors,hot line tap assembly

TAP ASSEMBLY GUIDE
COPPERWELD-COPPER AND COPPER CONDUCTORS

NOV. 1986 M43-4




— AT S AR IR SRS S IR q.gp ===
E=x3 Use extra length armor
frox3 rods as specified for
PN fi double supports.
‘Tz’
=P+  TAP FROM PRIMARY LINE
i I l WITH HOT LINE CLAMP
Ty
_:_L_ L _ﬁ,_
B
== == s ITi= A T "1"' P, St 2 e — /p———
HETITHISN \h— \‘9’\\#—»—\0— ﬂ—-iﬁ;%——-_
\
K // Tap
TAP FROM NEUTRAL OR SECONDARY LINE
a WITH CONNECTOR
’: K 3"( 5; bv
(76 |27
_,.U }x( ("Il ':.("Il :(_‘\.____ mm} mm)
2 SA | L“l |t\,\ | \\rv-;':;_—;—_;
l l YR VRN
v "’Q.", S fi
k?\J kb Tap

' id TAP FROM PRIMARY DEADEND
l 1 WITH HOT LINE CLAMP
For tap without hot line clamp omit
| ‘ armor rods ond extend pigtail.
—‘\.1’— — -l'< DN

MO =6 )
Tap

k’ J TAP FROM NEUTRAL OR SECONDARY DEADEND

NOTES:

I. On new construction, tap may be made directly over armor rods provided conductor
is thoroughly cleaned and inhibitor used before installing.

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 bv Tap armor rods, formed type
fi Connector, hot line tap assembly

TAP ASSEMBLY GUIDE
A.CS.R. CONDUCTORS

NOV. 1986
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8' oll
(244m)

lb L +C
() +CN
[Li i v
L
M52-4
NOTES:

May be placed

IA23 :

M52-3

instead of as shown

Numbers and letters shall:
a) be of cutout aluminum or electroplated soft
steel, fastened to pole with galvanized or

b)

.aluminum barbed

1" round head nails; or

be either die stamped or printed with o
reflectorized background on individual pieces of
aluminum and mounted in an aluminum holder

and fastened to pole with aluminum barbed round
head nails. If numbers smaller than | 1/2" are
used, they shall be reflectorized.

2. Pole legends tobe | 172" to 3" high. Reflectorized

numbers and letters may be |" to 3" high.

3. "CN"to be 2" high.
4. Pole to be staggered 30° from direct facing highway.

When line crosses highway or R.R., legend

should face some.
5. On poles having limited climbing space due to special

special equipment, pole legend should be so
located as to leave climbing space quadrant

unobstructed.

=E Ground Line

ITEM

NO.

MATERIAL

ITEM| NO.

MATERIAL

Pole numbers and letters asreqd ee

Letters, "CN" with |"nail

NEUTRAL IDENTIFICATION AND
POLE NUMBERING GUIDE

NOV. 1986

M52-3,M52-4




| Ri-20 |

(6.10m) min

i0' 10’ |
k'.':O$m) | (SQSm)l
min. min.
| 1-10

S‘«\‘ AT “fls' Ay LH s e I"Tt.;'«
Ay e I P R R Ay

., P s s ,,.)//”‘H’lllsnuu A

ELEVATION

BEFORE CLEARING

CLEARING RIGHT -OF-WAY GUIDE

NOV. 1986 RI
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