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INTRODUCTION

1 Scope

1.1 These requirements cover meter sockets for use with:

a) Wat

thour and similar meters;

b) Test switches;

c) Metering transformer cabinets; and

d) Met

ring transformer cabinet interiors

for installation

1.2 Meter s
maximum usH

1.3 A meter
contacts for o
to the socket.

1.4 Some 1
concrete slab
poured aroun
posts or pede|

1.5 Some neter sockets may be intended for mounting on a mounting post or pedestal

equipment.

1.6 Except 3s indicated in 1.10, as cevered by these requirements, a meter socket does ng
a) A meter,
b) Anjovercurrent device,

c) An

d) An

in accordance with the National Electrical Code, NFPA 70.

ockets are marked with a continuous duty ampere rating and™may in ad
(intermittent) ampere rating of 125 percent or less of the continuous duty amp

socket, as covered by these requirements, is an assembly.of wiring terminal
he or more plug-in watthour meters in an enclosure having provisions for secu

heter sockets may be housed in a metal pedéestal enclosure intended for 1
or in a metal post enclosure intended to be sunk in the ground with or wi
d the post at ground level and either selfssupported or intended for separate

nstrumentiransformer,

arcing-or switching part, or

Stals are not intended to serve as the sole support of masts for overhead wiring.

dition have a
ere rating.

5 and jaw type
ring the meter

nounting on a
hout concrete
support. Such

for distribution

tinclude:

e)As

milar component.

A meter socket does not have provision for installation of instrument transformers within the meter socket

enclosure.

1.7 These requirements cover meter sockets rated:

a) 300
b) 400

volts alternating current or less, or 600 volts alternating current and

amperes maximum per meter position.

1.8 These requirements cover metering transformer cabinets and metering transformer cabinet interiors

rated maximu

m 6000 amperes at maximum 600 volts.
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1.9 As covered by these requirements, a metering transformer cabinet or metering transformer cabinet
interior does not include the current transformers.

1.10 This Standard contains requirements in Supplement SA that cover meter socket adapters, including
adapters with provisions for connection of alternative energy sources, that may contain overcurrent

protection.

2 General

2.1 Components

211 Exceptas.indicatedin 2 1.2 a component of a product covered by this standard shall comply with
the requiremgnts for that component. See Appendix A for a list of standards covering components

generally used

in the products covered by this standard.

2.1.2 A component is not required to comply with a specific requirement that:

a) Invg

produc

b) Is sy
21.3 Acom
use.
214 Speci
capabilities.
temperatures
2.2 Units of
2.2.1 Values|

approximate ir

2.2.2 Unless
square (rms).

2.3 Undated

Ives a feature or characteristic not required in the application of the com
I covered by this standard, or

perseded by a requirement in this standard.

bonent shall be used in accordance with its rating.established for the intendeg

ic components are incomplete in construction features or restricted in
uch components are intended for tise only under limited conditions, su

measurement

formation.

indicated otherwise, voltages and current values mentioned in this standard g

references

bonent in the

conditions of

performance
th as certain

not exceeding specified limits, and shall be used only under those specific condlitions.

stated without parentheses are the requirement. Values in parentheses are ¢xplanatory or

re root-mean-

2.3.1 Anyur
be interpreted

as referring to the latest edition of that code or standard.

ALL METER SOCKETS AND METERING TRANSFORMER CABINETS

CONSTRUCT

3 General

3.1

ION

dated Teference toa code or standardappearing i the Tequirermentsof this—standard shall

Unless otherwise noted specifically in this standard, all parts shall be assembled in place when the

equipment is shipped from the factory. Internal connections between factory installed components shall be

completed.
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3.2 If a meter socket, metering transformer cabinet, or metering transformer is intended for use with or
without an accessory assembly, the accessory assembly need not be shipped from the factory with the
product if:

a) The accessory assembly is shipped from the factory assembled as far as practicable, together
with mounting screws, barriers, or the like, and installation instructions;

b) The assembly itself is complete and needs no parts to make it ready for installation; and

c) The accessory assembly is identified in accordance with 27.6.1 — 27.6.3.

3.3 For posts and pedestal type meter sockets, the requirements of Sections 29 — 40 apply in addition to
the requirements for all meter sockets

3.4 A meter socket provided with a circuit closer or disconnect shall be marked; 'as|applicable, in
accordance with 27.7.1 — 27.7.3.

4 Enclosur

4.1 An enclosure shall comply with the requirements of the Standard for Enclosureg for Electrical
Equipment, Non-Environmental Considerations, UL 50 and the Standard for Enclosureg for Electrical
Equipment, Environmental Considerations, UL 50E, unless miodified by additional requirements as
specifically dgscribed in this standard and shall be marked in accérdance with 27.4.1.

4.2 In a cast metal enclosure intended for one meter, there may be an indication of locafion in the rear
wall for an additional conduit connection. This indicatien.may be in the form of a breakout With a reduced
thickness to njot less than 0.020 inch (0.51 mm), butishall not be a knockout nor shall it be] for more than
one size of cgnduit.

Exception: A lconcentric type breakout for.a 1-1/4 inch trade size conduit and for one smaller trade size
conduit may Re provided in a cast metal.enclosure.

4.3 Breakolits and knockouts shall be located so as not to result in interference with terminals or
mounting scréw holes or to cause‘reduction in minimum spacings when conduit fittings are in place.

4.4 In a single-meter sheet metal enclosure, a single non-concentric knockout may be located above the
line of the lowest live part; provided the knockout, after formation is pushed back essentially flush with the
wall.

4.5 In a single=meter enclosure a single concentric knockout may be located above the ling of the lowest
live part provided that such a knockout after formation is pushed back essentially flush with the wall. The
concentric knockout shall also be subjected to the Concentric Knockout Rain Test, Section 18.

4.6 An external operating mechanism, such as for a disconnect, mounted on or through the enclosure
shall withstand the environmental tests specified in the Standard for Enclosures for Electrical Equipment,
Environmental Considerations, UL 50E, for the enclosure type marked in accordance with 27.4.1.

4.7 An enclosure not exceeding 185 square inches (1194 cm?) frontal area may be formed of 0.060 inch
(1.52 mm) thick aluminum, if the aluminum hardness is grade H14, and if a meter socket is provided, the
distance from the edge of the meter opening does not exceed 5 inches (127 mm) to an unflanged edge nor
10 inches (254 mm) to a flanged edge.

4.8 The cover over a socket for an individual meter shall be secured to the assembly by at least two
fastenings. A latch or overlapping flange shall be considered as a fastening.
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4.9 If required for a specific need, such as to provide for latching, the overlap between the cover and box
may be less than 1/2 inch (12.7 mm) but not less than 1/4 inch (6.4 mm). The length of the reduced
overlap shall not exceed 1-1/2 inches (38.1 mm).

4.10 The enclosure socket shall be tight, and shall have no opening other than:
a) The opening necessary to accommodate a watthour meter.

b) Openings for hubs, latches, drainage, mounting, ventilation and such, only as specifically
described in this standard.

c) If applicable, an open bottom to accommodate the entry of underground conductors as in a post
or pedestal construction

d) A special opening intended for connection to other equipment if marked as specified in 27.4.3,
and if the construction complies with 4.18.

4.11 The englosure of the equipment shall enclose all live parts.

Exception: Thjs requirement does not apply to ventilating openings, an open bottom forl underground
conductors, and the like, or if an intended meter is not in place.

4.12 Al live| parts within a 3-inch (76.2-mm) radius of the center of the meter socket base shall be
recessed not Iess than 1/2 inch (12.7 mm) behind the front planeof:

a) The meter mounting rim of a ring type meter socket as shown in Figure 4.1 or

b) The meter support of a ringless type meter;socket.
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Figure 4.1

Ring type meter socket

~

METER RING

N\

/

ENCLOSURE COVER

S1985

h

— 1/16" (1.6mm) Minimum

4.13 The construction of a ring type meter socket shall be such that removal of the cover
procedure terlding to guide the cover cleafr.of any uninsulated live part.

Exception: The guide or insulation.of a live part is not required if the jaws or other live pa
socket are re¢essed at least 1/16inch (1.6 mm) behind the front plane of the meter socket ¢

in Figure 4.1.

4.14

In a meter socket-intended to mount up to three meters and having up to three

flanged or flahged and-offset overlap construction or other features intended to strengthen

the maximum

length of an enclosure of 0.053 inch (1.35 mm) thick steel or 0.060 inch (1
aluminum maly‘exceed 24 inches (610 mm) but may not be greater than 30 inches (762 mm

hecessitates a

It of the meter
pver as shown

unit covers of
the assembly,
.52 mm) thick

provided that

the width does not exceed 10 inches (254 mm) and the depth does not exceed 5 inches (127

4.15

mm).

If the performance of a meter socket depends on an operation applying clamping pressure to the

jaws, it shall not be possible to complete the installation until the clamping pressure has been applied to
the jaws. Completion of the installation is defined as follows:

a) For ringless type meter sockets, installation of the cover and

b) For ring type meter sockets, installation of the cover, meter, and sealing ring.

4.16 The diameter of the watthour meter opening in a ringless type meter socket shall not be less than

6.55 inches (166 mm).

4.17 An enclosure may be provided with removable ends or plates to facilitate ganging with other

cooperating enclosures.
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4.18 Equipm

ent of the gangable type shall be provided with means to:

a) Ensure bonding continuity between adjacent enclosures.

b) Secure enclosures together by at least one fastening bolt for each joined edge not over 4 inches
(102 mm) in length. For joints longer than 4 inches, fastenings shall be located not more than 1-1/2

inches

(38.1 mm) from each end and not more than 6-1/2 inches (165 mm) apart.

c) Close the gap at the joint between enclosures with metal of the same gauge as required for the
enclosure. There shall be an overlap of 1/2 inch (12.7 mm) on each side of the gap.

d) Close the end of an enclosure with an available fitting. Openings for fastenings shall be provided
with upturned edges to retain the fitting when the screws are loosened.

e) lden

f) Ensu

419 Eache
apart and not
pedestal.

4.20 If intern
level of any li
provided unleg

a)Allo
b) The

421 A venti
Openings, Se

4.22 Anencl
be marked as

4.23 A mete
(underground

5 Bases - In

tify gangable enclosures by marking.

re proper connection of live parts of ganged enclosures.

nclosure shall be provided with at least two mounting means not‘more than 5

al mounting means are in the form of openings in the enclosure and are loca
s:
ther openings are closed at the factory and

closing means when undisturbed excludes the beating rain in the test describe]

ating opening in an enclosure*shall comply with the requirements specified
tion 31.

psure of the semi-flush type shall be marked as an enclosure Type 3R and sh
specified in 27.4.2.

I socket not intended to be wired from either the top feed (overhead feed) o
feed) shallbe marked in accordance with 27.5.1.

sulating Material

feet (1.52 m)

more than 12 inches (305 mm) from either end unless intended for mounting as a post or

ted above the

e part or terminal for a grounding connection, not-more than two such openings shall be

din 17.1.

in Ventilation

|l additionally

r bottom feed

5.1

A base for the mounting of uninsulated live parts shall not be easily ignited, moisture resistant

insulating material. The base shall be constructed so that it is able to withstand the most severe conditions
likely to be met in service.

5.2 An insulating material shall have a Performance Level Category (PLC) that does not exceed the
value specified in Table 5.1. The specified values are derived from the Standard for Polymeric Materials —
Use in Electrical Equipment Evaluations, UL 746C. The Relative Thermal Index (RTI) of the material shall
be at least 105°C (221°F).

Exception No. 1: A material may be accepted based on end-product testing as specified in UL 746C.

Exception No. 2: The RTI may be 90°C (194°F) for material that is spaced at least 1/2 inch (12.7 mm)

from insulated

or uninsulated live parts.
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Table 5.1

Maximum performance level category (PLC) for insulating material

or HWI) is not re

quired.

Flammability rating of material®®

Test specified V-0 V-1 V-2 HB
Comparative Tracking Index Under Moist Conditions 3° 3° 3¢ 3¢
(CTIyed
High Current Arc Resistance to Ignition (HAI)*° 3 2 2 1
Hot Wire Ignition (HWI)*¢ 4 4 4 4
NOTE - The additional parameters specified in Table 5.2 shall be considered.
@ As specified in the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.
b If the material [S Used for indirect support and is spaced from unnsulated ive parts by atleast 1772'inch (T2.7 mm]}, the
flammability rating may be HB if the PLC level for this test (HAI) is 4.
¢ See the Standprd for Polymeric Materials — Short Term Property Evaluations, UL 746A.
9 If the material s used for indirect support and is spaced from uninsulated live parts by at least 1/2 inch (12.7 mmy, this test (CTI

¢ A material having a comparative tracking index PLC of 4 may be used if the voltage involved.is 250 volts or less.

Table 5.2
Additional parameters
Minimum levgdls related to
Propert Test Method Units flammability dlassification
Distortion under|load Heat deflection UL 746A Minimum °C 10°C greater than yse temperature,
and mold stress|relief temperature, or but not less than 90°C, or
Vicat softening point, or UL 746A Minimum °C 25°C greater than pise temperature,
but not less than 105°C, or
Ball pressure UL 746A Minimum °C (40°C minus the arnbient
temperature temperature) greater than the use
temperature, but npt less than 95°C

5.3 A base

conditions of the tests described.in 19.1 and 23.1.

54 Alvep

bf insulating material-shall be secured to its supporting surface so that it will ¢

rt, rivet, screw head or nut on the underside of a base designed for surface

be countersumk no less)than 1/8 inch (3.2 mm) in the clear and covered to a depth of not les
(3.2 mm) with a waterproof, insulating sealing compound that will not soften at a tempenature of 15°C
(27°F) higher[thanthe temperature observed at the point where it is used but not lower than

bmply with the

mounting shall
5 than 1/8 inch

55°C (149°F).

Exception: A sealing compound is not required for constructions complying with 5.5.

5.5 Live parts mentioned in 5.4, which are not covered with a sealing compound, shall comply with
through air and over surface spacing requirements noted in Table 8.1. Insulating materials used to provide
the necessary spacings shall comply with:

a) Requirements for Bases — Insulating Materials, Section 5 or

b) Requirements for Insulating Barriers, Section 9.1 or

In addition to complying with these spacing requirements, threaded fasteners which are not covered with a
sealing compound shall be reliably prevented from loosening by being staked or upset, by a lock washer, a
spring washer, or by other means.
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5.6 A determination of the softening point of a sealing compound shall be made by use of the ring and
ball apparatus described in the requirements for Polymeric Materials — Short Term Property Evaluations,
UL 746A.

5.7 The base of a meter socket having line or load terminals supported directly by the base shall be
secured to its mounting surface so as to prevent rotation by means other than friction between surfaces.

5.8 The mounting or alignment of a wire connector or a jaw, the integrity of the base material of the
equipment, the electrical or mechanical connection between a wire connector and a jaw of the equipment,
or the spacings shall not be adversely affected by the application of the maximum tightening means.

5.9 With respect to the Test of Insertion and Withdrawal Force on Meter Base, Section 23, the mounting

of the base

deformation o
a typical watth
meter and flan|

510 A mete
be used with G

Exception: Th

bf a meter socket shall withstand insertion and withdrawal forces witho

damage to the insulating base. The rigidity of the assembly shall be such th
pur meter to the maximum depth permitted by the jaws or flange, the clearanc
ge shall not exceed 1/16 inch (1.6 mm) and a sealing ring or cover cam.be insta

" socket base shall not be solely dependent on the cover for support unless it
urrent transformers such that conductors no larger than 8 AWG (8.4 mm?) will

e requirement does not apply to backwired devices\mounted in switchboa

i

t permanent
after seating
e between the
lled.

is intended to
be used.

rds or similar

equipment.
6 Current-Carrying Parts
6.1 General
6.1.1 All curfent-carrying parts, including those associated with a potential jaw assembly shiall be of:
a) Silver;
b) A silyer alloy;
c) Copper;
d) A copper alloy;

€) Alunmiinum; or

f) Alumfinum.alloy.

Exception No. 1: A current-carrying part used only to bypass a meter may be plated steel if determined to
be acceptable for the purpose in accordance with the Heating Test, Section 14.

Exception No. 2: A plated No. 10 (4.8 mm diameter) or larger wire-binding screw or nut and stud terminal
may be fabricated of iron or steel.

6.1.2 The plating of steel wire-binding screws, nuts, and stud terminals, meter bypasses, and
components of pressure wire connectors, shall be made of cadmium, nickel, zinc, tin, or silver.

6.1.3 A plated iron or steel member, if not depended upon to carry current, may be used with a pressure
wire connector.

6.1.4 The surface of an aluminum bus bar shall be coated at a clamped joint with:
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a) Tin;

b) Silver;

c) Nickel; or

d) Cad

mium.

Exception: Other coatings may be used for aluminum bus bars if investigated for the application in
accordance with the requirements in 14.2, 14.25, and 14.27.

6.1.5 Among the factors taken |nto conS|derat|on when the acceptab|llty of coatlng as mentioned in the

Exception to €
environment.

6.1.6 A mul
both.

Exception: TH
terminals are

6.1.7 Instru
carrying parts

connection shall be identified by part designation or other.means. Instructions shall refer

interconnectir]

6.1.8 Aning
material, cong

6.1.9 A curr
required spac

6.1.10 Fricti
live part.

6.1.11
threads enga
thread and th

If pants are held together by screws, a threaded part shall have not fewer than twd

These factors are considered with respect to conductlwty and thermal aging.

iple meter socket assembly shall be provided with all internal line conductor
e line conductors connecting not more than six sockets may“be omitted w
pf the lay-in type.

tions or markings or both shall be provided to facilitate the proper interconnec
of gangable meter socket units. A link, jumper; or other hardware necessal

g conductors necessary to ensure compliance with 26.2 and 27.9.1 and Table

e to corrosive

s or busing or

here the main

tion of current
y to effect the
to the size of
26.1.

ulated wire provided as a part of a meter socket is judged under the requirer
idering its use in the particular application.

ent-carrying part shall be secured so that spacings shall not be reduced belov
ngs specified in Spacings,Section 8.

bn between surfacestimay not be used as the sole means to restrict turning of

ged. If the{screw does not extend all the way through a threaded part, the
b first full-thread are to be disregarded in a determination of a number of thread

nents for such

the minimum

AN uninsulated

full, clean cut
taper or lead
s engaged.

6.1.12 A current-carrying part of a meter socket shall be constructed so that the part will not be

permanently deformed by intended service.

6.1.13

If current-carrying conductors pass or may pass through an opening in a partition of magnetic

material, all conductors of that circuit shall either be included in the same opening, or openings shall be
joined by slotting or other means to break the magnetic path.

Exception: If one or more conductors of a circuit are separated by a complete path of magnetic material
from the remainder of the circuit conductors, the construction shall be tested as required in 14.14 to
determine that no adverse conditions result.

6.2 Washers

6.2.1 Each riveted connection involving current-carrying parts shall have a spring washer at one end and
either a spring washer or a flat washer or equivalent at the other end.
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Exception No.

1:

accordance with 14.25.

The washers are not required in a riveted construction that has been tested in

Exception No. 2: The washers are not required in a connection rated 225 amperes or less employing

copper bus ba

rs only.

6.2.2 A spring washer shall be used at one end of a bolt securing current-carrying parts together.

Exception No. 1: A spring washer is not necessary in a construction that has been tested in accordance

with 14.25.

Exception No.
aluminum bus

Exception No.
used in place
with aluminum

Exception No
connector use

Exception No.
in the ground|

conductor, or an equipment-grounding conductor.

6.2.3 A sprin
a) Be 3

b) Havj
thickng

c)Bed
6.2.4 Aflatw
rivet shank or
than the outer

6.3 Test blo

in the joint has a tensile yield strength of at least 20,000 pounds per square(ing

3: A flat washer, a split-ring lock washer, or a bolthead that complies’ with
pf a spring washer if the joint does not include any aluminum or ifilaldminum |
bus bars.

4: A type of fastening equivalent to that used for investigating the suitah
( as a component in accordance with the requirements/forwire connectors ma

5: A spring washer is not required at a bolted contact of an aluminum alloy ¢
ng circuit for an application such as the service-grounding electrode, a ne

g washer as mentioned in 6.2.1 and 6.2:2 shall:
dished washer of stainless or hardened and tempered steel;

e an outer diameter not lessithan 150 percent of the bolt or rivet shank di
ss not less than 1/8 of the bolt diameter or rivet shank diameter; and

shed not less than_3%1/2 percent of the bolt diameter.

asher as mentioned in 6.2.1 and 6.2.2 shall have a thickness at least 1/6 the d
bolt and an<eutér diameter at least 150 percent of that of the rivet shank or bo
diameteriefthe spring washer.

cks

2. A spring washer may be replaced with a split ring lock washer and flat washer if each

h (138 MPa).

6.2.4 may be
bolts are used

ility of a wire
y be used.

bnductor used
butral-bonding

ameter and a

ameter of the
t, but not less

6.3.1
6.2.3. Atypica

| test block construction is shown in Figure 6.1.

A test block disconnect assembly shall be provided with a spring washer of the type described in

6.3.2 A stud for a test block disconnect nut assembly shall be restricted from rotating and shall be tested

in accordance

with the Test of Torque and Force on Test Block, Section 25.

6.3.3 A meter socket provided with a test block assembly shall be marked in accordance with 27.11.1.
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Figure 6.1

Typical test block construction

©

©

TO LINE JAW OF METER
ﬁ\
@)

©

® (0)

g

Y

(
TO LOAD JAW OF METER —/

STUD TO HOLD
SHORTING BAR 7

WIRE CONNECTOR

ALTERNATE ASSEMBLY

$1986

NOTES

A —Nut

B — Dished Washer

C — Shorting Washer

D —Bus Bars

E — Insulating Washer or Part of Base
F — Stud Head
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7 Wiring Terminals

7.1

accordance with 27.10.1 — 27.10.17.

Exception No. 1: Wire terminals need not be provided as specified in 7.6.

Exception No. 2: Conductors as noted in 14.6 may be used.

Table 7.1
Ampacity of insulated conductors

A meter socket shall be provided with wiring terminals for the connection of insulated conductors
having an ampacity for each rating of the device or circuit in accordance with Table 7.1, based on the
assumption that 75°C (167°F) rated wire will be used. A meter socket shall be marked, if applicable, in

Temperature rating of conductor
Conduit trade size inches
Bize, for? 75°C (167°F) 90°C (194°F)°
AWG or
kemil (mm?) 3 Wires 4 Wires Copper Aluminum Copper Aluminum
14 2.1 1/2 1/2 15 - 20 -
12 3.3 1/2 1/2 20 15 20 15
10 5.3 1/2 3/4 30 25 30 25
8 8.4 3/4 3/4 50 40 55 45
6 13.3 3/4 1 65 50 75 60
4 21.2 1 1-1/4 85°¢ 65°¢ 95 75
3 26.7 1 1-1/4 100° 75°¢ 110 85
2 33.6 1-1/4 1-1/4 115° 90° 130 100
1 424 1-1/4 1-172 130° 100° 150 115
1/0 53.5 1-1/2 2 150° 120° 170 135
2/0 67.4 1-1/2 2 175° 135° 195 150
3/0 85.0 2 2 200° 155° 225 175
4/0 107.0 2 2-1/2 230° 180° 260 205
kemil
250 127 2 2-1/2 255° 205° 290 230
300 152 2-1/2 3 285° 230° 320 255
350 177 2-1/2 3 310° 250° 350 280
400 203 2-1/2 3 335° 270° 380 305
500 253 3 3-1/2 380° 310° 430 350
600 304 3 3-1/2 420° 340° 475 385
700 355 3-1/2 4 460 375 520 420
750 380 3-1/2 4 475 385 535 435
800 405 3-1/2 4 490 395 555 450
900 456 3-1/2 4 520 425 585 480
1000 506 4 5 545 445 615 500
1250 633 5 5 590 485 665 545
1500 760 5 6 625 520 705 585
1750 887 5 6 650 545 735 615
2000 1013 5 6 665 560 750 630
NOTES

Table 7.1 Continued on Next Page
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Table 7.1 Continued

Temperature rating of conductor
Conduit trade size inches

Size,

AWG or

kemil (mm?)

for?

75°C (167°F)

90°C (194°F)°

3 Wires

4 Wires Copper

Aluminum Copper

Aluminum

@ Conduit s

® A meter
conditions:

N

circuit with
accordanc

with condult hubs or knockouts provided in the enclosure.

2)] Marked in accordance with 27.10.5.

¢ With resppct to Exception No. 2 to 14.6, equipment intended for use in a three-wire single-phase dwelling s|
75°C (167°F) rated conductors and marked in accordance with 27.3.7 may be investigated for rati
e with the conductor ampacities specified in Table 7.3.

ocket may be rated for use with conductors on the line side having 90°C (194°F) ampacity Gndef t

Tested in accordance with Exception No. 1 to 14.6, with temperature rise limits as.specified in 14|

1 For a multiple-conductor connector at a terminal, the value is to be multiplied by the number of 1/0 AWG and larger
conductors that the terminal will accommodate.

2 These values of ampacity apply only if no more than three conductors will be field-installed in the conduit. If four or
more conductors, other than a neutral that carries the unbalanced current, will be installed in a conduit (as may occur
because of the number of conduit hubs provided or because of the number of wires necessary in certain polyphase
systems or for other reason), the ampacity of each of those conductors is reduced as shown in Table 7.2.

eyictors and

e following

T

prvice

ngsin

Table 7.2

Ampacity of four or more conductors installed in a conduit

Numbers of conductors (diversity considered)

Percent of values in table

4-6
7-24
25-42

43 or more

80
70
60
50

Numbells of conductors (diversity not considered)

Percent of values in table

4-6

749
1029
21-30
31-40
41-60

80
70
59
45
40
35

Ampacity of conductors provided with meter sockets used in 3-wire, single-phase, dwelling

Table 7.3

service appliances

Ampacity, Conductor size, AWG or kcmil
amperes Copper Aluminum
100 4 AWG 2 AWG
110 3 1
125 2 1/0
150 1 2/0

Table 7.3 Continued on Next Page
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Table 7.3 Continued
Ampacity, Conductor size, AWG or kcmil
amperes Copper Aluminum
175 1/0 3/0
200 2/0 4/0
225 3/0 250 kemil
250 4/0 300
300 250 kemil 350
350 350 500
400 400 600
72 A presijre wire connector intended to be used with a joint compound shall |either have the
compound in the barrel of the connector or, if in a separate package, instructions for use shdll be provided
on the package. Connectors to which the compound must be field applied shall be\identified by a marking

on the equipment.

terminal shall be rated for a minimum 8 AWG (8.4 mm?) copper or 6 AW
Huctor in a meter socket rated 40 amperes or less.

7.3 A main
aluminum con

7.4 A pressy
the Standard
7.5.

re wire connector provided with or specified for use with a meter socket sha
or Wire Connectors, UL 486A-486B, when tested using the tightening torqu

7.5 The tightening torque for a field-wiring terminal shall be as specified by the equipment
The equipment shall be marked as specified in 27.10:3 to indicate the required torque value.
tightening torgue shall not be more than 100 percent nor less than 90 percent of the value er
static heating |test as specified in the Standard for Wire Connectors, UL 486A-486B, for
corresponding to the ampere rating of the equipment.

Exception: The torque value may be less than 90 percent if the connector is investigated with
torque value iy accordance with UL\486A-486B.

7.6  With respect to Exception’No. 1 to 7.1 and 27.10.15 and 27.10.16, pressure terminal ¢
field connectign (line or Joad) need not be provided if the following conditions are met:

a) Component.terminal assemblies shall be available from the equipment manufact
more fypesof pressure terminal connectors shall be specified for field instal

5 (13.3 mm?)

| comply with
e specified in

manufacturer.
The specified
hployed in the
that wire size

the assigned

onnectors for

irer or one or
ation on the

equipment

b) Fastening devices such as studs, nuts, bolts, spring or flat washers, or the like, as required for
an effective installation, shall either be provided as part of the component terminal assembly or be

mounted on or separately packaged with the equipment.

¢) The installation of the terminal assembly shall not involve the loosening or disassembly of parts

other than a cover or other part giving access to the terminal location. The means fo
terminal connector shall be accessible for tightening before and after installation of co

r securing the
nductors.

d) With respect to 27.10.2, if the pressure terminal connector provided in a component terminal
assembly requires the use of a special tool for securing the conductor, any necessary instructions

shall be included in the component assembly package or with the equipment.

e) Installation of the pressure terminal connectors in the intended manner shall resu
that complies with the requirements in this standard.

It in a product
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f) If pressure terminal connectors are not provided on the equipment as shipped, the equipment
shall be marked stating which pressure terminal connector or component terminal assemblies are
for use with the equipment. The terminal assembly packages shall carry an identifying marking,
wire size, and manufacturer's name or trademark.

g) A wire connector of the type(s) mentioned in the marking may be installed on the equipment at
the factory with instructions, if necessary, for proper connection of the conductor(s).

7.7 Equipment intended for the connection of a conductor larger than 10 AWG (5.3 mm?) shall be
provided with a pressure wire connector or have provision for pressure wire connectors in accordance with

27.10.16.

7.8 A No.
intended for
equivalent is
permit shifting

I?‘(Z'B_d_l_)_l—ﬂ—hl_d_t_. mm_diameter) or larger wire-binding screw may be employed at a
e connection of a 10 AWG (5.3 mm?) or smaller solid conductor if an uptuf

provided to retain the conductor under the head of the screw when the-screw
of the conductor.

7.9 A wire-hinding screw terminal is one in which the conductor is intended to be form

terminal screy

710 Aterm
a) Be
b) Pro

c) Pro

7.11  Attach
securing mea

712 Ifapre
(21.2 mm?) a
be depended

7.13 Alock

7.14 Remo
requirements

v and can be so formed without disengaging the screw from the terminal plate.

nal plate for a wire-binding screw shall:
bf nonferrous metal;
ide not fewer than two full threads; and

ide physical strength to withstand a tightening torque of 20 pound-inches (2.3

ment of a terminal for field wiring* shall provide mechanical strength and
hs to prevent reduction of required spacings during intended use of the terming

ssure wire connector forfield connections will accommodate a conductor largs
nd is secured by the mounting of the socket jaws and a single screw, friction
upon to prevent rotation of the jaw or wire connector.

vasher is noticansidered a positive means to prevent rotation.

vable . wire connectors provided with the meter socket equipment, m
of Seetion 24 when replaced with the torque specified in 27.10.18.

viring terminal
ned lug or the
is loosened to

ed around the

N-m).

incorporate a
l.

er than 4 AWG
alone shall not

st meet the

8 Spacings

8.1

any metal in permanent electrical connection with the enclosure.

Electrical spacings shall be as indicated in Table 8.1. Grounded metal includes the enclosure and
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Table 8.1

Minimum spacings

Minimum spacings from live parts to:

Parts of opposite polarity® Grounded metal®
Over surface,® Through air, Over surface, © Through air,
Voltage between parts
involved inches (mm) inch (mm) inch (mm) inch (mm)
0-300¢ 3/4 19.1 3/8 9.5 1/2 12.7 3/8 9.5
301 -600 1-1/4 31.8 3/4 19.1 1 25.4 12 12.7

@A through air or over surface spacing of 3/8 inch (9.5 mm) may be provided between parts of opposite polarity at other
than wiring terminals if the construction complies with 20.1.2.

b

A through giToroversurface spacing of 378 T may be provided atother tham wiringtermimals ma cast-metgl
enclosure gr to grounded metal where indentation or deformation of the overall enclosure will not affect the.sppcing if the
constructiop complies with 20.1.2.
¢ In measurjng an over surface spacing, any slot, groove, or the like 0.013 inch (0.33 mm) wide or less in the contour of
insulating njaterial is to be disregarded.
9 If a meter pocket base is intended for use as a component in equipment having a maximum Voltage rating of|300 volts,
300-volt spacings may be applied between the neutral and:

1)|Phase potential parts and

2)|Grounded dead-metal parts.

8.2 A termipal and any other part intended to be connected to the grounded circuit| conductor is
considered to pe an uninsulated live part unless such a part is in permanent electrical conngction with the
enclosure. A separate screw, strap, or other means to bohd an enclosure to the grounded cirguit conductor
may be consigered to provide permanent electrical cennection for the purpose of this requirement only if
such connectipn is not likely to be broken other thandor test purposes.

be assumed
n conjunction

8.3
that a bushing

In measuyiring spacings between an uninsulated live part and conduit bushings, it is td
having the dimensions indiCated in Table 8.2, is in place inside the enclosure

with a single Iqcknut on the outside of the enclosure.

Table 8.2
Bushing dimensions
Traddg size of ¢conduit, Overall diameter, Height,

inches inches (mm) inch (m)
112 1 254 3/8 9.5
3/4 1-15/64 314 27/64 10.7

1 1-19/32 40.5 33/64 13.1
1-1/4 1-15/16 49.2 9/16 14.3
1-1/2 2-13/64 56.0 19/32 15.1
2 2-45/64 68.7 5/8 15.9
2-1/2 3-7/32 81.8 3/4 19.1
3 3-7/8 98.4 13/16 20.6
3-1/2 4-7/16 112.7 15/16 23.8
4 4-31/32 126.2 1 25.4

8.4 Spacings involving field wiring terminals are to be measured with the terminals wired in the intended

manner.
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8.5 An isolated dead metal part (such as a screw head or washer) interposed between uninsulated live
parts of opposite polarity, or between an uninsulated live part and grounded dead metal, is considered to
reduce the spacing by an amount equal to the dimensions of the interposed part along the path of
measurement.

8.6 Spacings are to be measured through cracks unless a clamped joint has been tested in accordance
with the Clamped Insulating Joint Test, Section 21, with acceptable results. A clamped joint is a joint
between two pieces of insulating material that are under pressure as shown in Figure 8.1. Adhesives,
cements, or the like, if used to effect a seal in lieu of a tightly mated joint, shall comply with the Standard
for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

Eigure-8-1
Clamped insulating joint
A A
0
E
C D
[ A
B ]
C
E
D
D D c A m £y
|4 1 #
C g ®
SB1157
NOTES
Parts A, B — Live parts of bpposite polarity, or a live part and grounded metal part with spacing through the crack|between C and D
less than requiredql in Table'8.1.
Parts C, D — Insylating*barriers clamped tightly together so that the dielectric withstand strength between A and B [s greater than the
equivalent air spacing

Part E — The clamped joint.
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8.7 Spacings (though air and over surface) shall not be less than 1/8 inch (3.2 mm) between uninsulated
live parts of the same polarity between the line and load of a meter socket. This spacing shall be
maintained with the meter inserted and removed and, if equipped with bypasses, with the bypass in the

fully open posi
9 Barriers
9.1

9.11

tion.

Insulating barriers

In 9.1.2 — 9.1.6, the liner or barrier that is referenced is insulating material that separates

uninsulated live parts of opposite polarity, or separates uninsulated live parts and a grounded dead metal

part (includin

the enclosure) where the through air spacing between the parts would otherwise be less

than the requi
mm).

9.1.2 Fiber s

9.1.3 A barri
0.013 inch (0.3

a)Bei
5.1, the

Except
for Poly

b) Hav

Excepf]
a 60-hg

9.1.4 A barri
(@)—(e). The §

red value. Over surface spacings are measured across air gaps of less than

hall not be used as a liner or barrier.

br that comprises the sole separation or is used in conjunction\with an air spag
3 mm) shall comply with (a) and (b). The barrier shall:

nsulating material as covered in 5.2. However, with regard to the flammability
rating may be VTM-0 rather than V-0, VTM-1 rathep than V-1, or VTM-2 rather

fon: A barrier may be acceptable based on the.end-product tests specified in|
meric Materials — Use in Electrical Equipment Evaluations, UL 746C.

e a minimum thickness of 0.028 inch (021 mm).

jon: A barrier of insulating material’ may have a thickness less than 0.028 inch

er used in conjunction with*a minimum air space of 0.013 inch (0.33 mm) sha
arrier shall be:

a) Matgrial that has insulating properties as covered in 9.1.3 or complies with the reg

interna

Except
for Pol)

barriers as specified in Table 9.1. The relative thermal index shall be at least 9

fon: A barrier may be acceptable based on the end-product tests specified in|
meric‘Materials — Use in Electrical Equipment Evaluations, UL 746C.

b) Of s

riz dielectric-withstand voltage*ef5000 volts applied in accordance with 20.2.1.

1/32 inch (0.8

e of less than

ating in Table
than V-2.

the Standard

f it withstands

Il comply with

uirements for
0°C (194°F).

the Standard

Lich strength to withstand exposure to mechanical damage.

c) Secured in place.

d) Located so that it will not be adversely affected by operation of the equipment in service.

e)Ofa

minimum thickness of 0.028 inch (0.71 mm).

Exception No. 1: The material may have a thickness less than 0.028 inch if it withstands a 60-hertz
dielectric-withstand voltage of 5000 volts applied in accordance with 20.2.1.

Exception No. 2: Material used in conjunction with an air space of 1/2 or more of the required
through-air spacing may have a thickness not less than 0.013 inch, or less than 0.013 inch if it
withstands a 60-hertz dielectric-withstand voltage of 2500 volts applied in accordance with 20.2.1.
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Table 9.1
Maximum performance level category (PLC) for barrier used in place of spacing in conjunction

with minimum air space of 0.013 inch (0.33 mm)

Flammability rating of material®

Test specified V-0 or VTM-0 | V-10orVTM-1 | V-2 or VIM-2 HB
Comparative Tracking Index Under Moist Conditions (CTI)° 4 4 4
High Current Arc Resistance to Ignition (HAI)° 3 2 1
Hot Wire Ignition (HWI)P 4 4 4
NOTE - The additional parameters specified in Table 9.2 shall be considered.
@ Refer to the Standard Tests For Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.
® The Standard for Polymeric Materials — Short Term Property Evaluations, UL 746A.
Table 9.2
Additional parameters
Minimum levels related to
Pfoperty Test Method Units flammability classifidation
Distoftion under Heat deflection UL 746A Minimum °C 10°C greater than use
load gnd mold temperature, or temperature, but not legs than
stresq relief 90°C, or
Vicat softening UL 746A Minimium °C 25°C greater than use
point, or temperature, but not legs than
105°C, or
Ball pressure UL 746A Minimum °C (40°C minus the ambient
temperature temperature) greater than the
use temperature, but ngt less
than 95°C

9.1.5 Awra

a) At
throug
applie

b) At
throug

c) The|tape.is not subject to compression.

of thermoplastic tape, rated-for use as sole insulation, may be employed if:

point where the spacing prior to the application of the tape is not less than ha
-air spacing showntin Table 8.1 the wrap is not less than 0.013 inch (0.33 m
in two or morg¢ layers.

point where the spacing prior to the application of the tape is less than ha
-air spacing shown in Table 8.1, the wrap is not less than 0.028 inch (0.71 mm) thick.

If the required
m) thick and is

If the required

d) The tape is not wrapped over a sharp edge.

e) The tape is not subjected to temperatures in excess of 80°C (176°F).

When the spacings are less than the required values, thermoplastic tubing may be used when:

a) It is not subjected to a temperature higher than that for which the tubing is acceptable;

b) It is not subjected to compression, repeated flexure, or creasing at a point where the tubing is
required to satisfy spacing requirements;

c) All edges of the conductor covered with the tubing are well rounded and free from sharp edges;

d) For chemically dilated tubing, a solvent recommended by the tubing manufacturer is used; and
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e) The wall thickness (after assembly) of the tubing is not less than 0.022 inch (0.56 mm) for tubing
1/2 inch (12.7 mm) or less in diameter, not less than 0.027 inch (0.69 mm) for 9/16 and 5/8 inch
(14.3 and 15.9 mm) diameter tubing, and not less than 0.028 inch (0.71 mm) for larger tubing.

9.2 Restricting barriers

9.21

Restricting barriers are used to:

a) Define a wireway or wiring space;

b) Prevent the entry of rain;

c) Prov

ida-sanaration-batwean-circuite-as defined inQ 2 1- or
& pPetatoH-pD et R-GH-eUHSaS-aeHReaH o104

d) PreV

9.2.2 Ashee
0.056 inch (1.4

9.2.3 A mets
less than that|
thickness.

ent direct access to live parts through ventilation openings in the enclosure|

t steel barrier shall not be less than 0.053 inch (1.35 mm) thick if unceated ang
2 mm) thick if galvanized.

of a flat sheet of steel having the same dimensions’ as“the barrier and of

9.2.4 A nonmetallic barrier shall:

a) Not

b) Not

9.3 Isolating

9.3.1 Space
a) Tele
b) Clas

c) Com

shall be separ|

be less than 1/16 inch (1.6 mm) thick and

contact any live part unless the barrieris of the type described in 9.1.3.
barriers

nside the enclosure marked for use with:
bhone or other communication circuits;
s 2 or Class 3 wiring; or

munity anténna television cable, as marked in accordance with 27.13.1.

hted by barriers from space containing power circuit components or wiring. Th

be provided in

not less than

| barrier may be thinner than indicated in 9.2.2 provided that its strength and figidity are not

the specified

e barrier shall

accordance with 9.2.2 or 9.2.4.

Exception: A barrier is not required if the wiring connects to the meter.

10 Wire-Bending Distance

10.1
as specified in

The wire-bending distance provided in equipment for conductors to be installed in the field shall be

a) Table 10.1 for the largest conductor, as specified by the marking in 27.10.4, entering or exiting
the enclosure through the wall opposite the opening for wire in the connector or

b) Table 10.2 for the largest conductor, as specified by the marking, if the conductor does not enter
or exit the enclosure through the wall opposite the opening for wire in the connector.
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Exception No. 1: For a meter socket not installed in a metering transformer cabinet or interior, the wire-
bending distance may be as specified in Table 10.2 for a conductor not larger than 350 kemil (177 mm?)

that enters or exits the enclosure opposite the opening for wire in the connector provided:

a) The connector is of the lay-in type or removable wire connector with integral mounting tang, and
directly faces the enclosure wall through which the conductor enters or exits or is angled toward the
conductor exit in the wall and

b) The offset, if any, (measured between the center line of the opening for wire in the connector and
the center line of the opening in the enclosure) as shown in Fiqure 10.1 is not greater than 50

percent of the wire-bending distance provided.

The center lin

fih L £ L L £ lad 1 ad-th it in th Il shall i
O-0F16-0p 8RGO WHE-HI-a-68RRB6LOaRGroa—toWaHaREe-8XH-HI-HRE-WaH-S1? Il intersect the

center line of
terminal G in |

Exception Noj
bending dista
that enters or
the lay-in typé
specified in F}

Figure 10.2.

qure 10.2.

the exit opening at the enclosure wall or external to the enclosure as iflus

2: For a meter socket not installed in a metering transformer cabihet or int
ce may be as specified in Table 10.2 for a conductor not largerthan 350 ko
exits the enclosure opposite the opening for wire in the connector provided th
b or removable wire connector with integral mounting tang;<and complies with

trated by wire

erior, the wire-
mil (177 mm?)
b terminal is of
the limitations

Table 10.1
Minimum wire-bending distance at.connectors in inches
Wire sigze, Wires per terminal (pole)?
AWG or
kemil (mm?) 1 2 3 4 or more
14-10 21-53 Not specified - - -

8 8.4 1-1/2 - - -

6° 13.3 2 - - -

4P 21.2 3 - - -

3v 26.7 3 - - -

20 33.6 31/2 - - -

10 42.4 4-1/2 - - -

1/0P 53.5 5-1/2 5-1/2 7 -
2/0P 67.4 6 6 7-1/2 -
3/0° 85.0 6-1/2 (1/2) 6-1/2 (1/2) 8 -
4/0° 107 7 ) 7-1/2 {=1/2) 8-1/2 “2) —
250° 127 8-1/2 ) 8-1/2 ) 9 (1) 10
300° 152 10 (3) 10 2) 11 1) 12
350° 177 12 (3) 12 (3) 13 (3) 14 2)
400 203 13 (3) 13 (3) 14 (3) 15 (3)
500 253 14 (3) 14 (3) 15 (3) 16 (3)
600 304 15 (3) 16 (3) 18 (3) 19 (3)
700 355 16 (3) 18 (3) 20 (3) 22 (3)
750 380 17 (3) 19 (3) 22 (3) 24 (3)
800 405 18 20 22 24

900 456 19 22 24 24

Table 10.1 Continued on Next Page
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Table 10.1 Continued
Wire size, Wires per terminal (pole)?
AWG or
kemil (mm?) 1 2 3 4 or more
1000 506 20 - - -
1250 633 22 - - -
1500 760 24 - - -
1750 887 24 - - -
2000 1013 24 - - -

terminal) and

2) The remova

b See Exception

1) Lay-in or ren

@ The wire-bending distance may be reduced by the number of inches shown in parentheses under the following conditions:

e wire per

ble wire connectors can be removed from their intended location without disturbing structuralhor elgctrical parts
other than a covqr, and can be reinstalled with the conductor in place.

Nos. 1 and 2 to 10.1 for conditions in which lay-in type or removable wire connectorsimay be used jn accordance
with Table 10.2 ir] meter sockets.

For Sl units one i

hch = 25.4 mm.

Minimum wid

Table 10.2

enclosure opposite connectors

th of gutter and wire-bending distance in inches(mm) for wires not enter{ng or exiting

consideration.
2 The wire-bendi

ng distance is to be determined as specified in 10.2.

Wire sizg, Wires/per terminal (pole)
AWG or
kemil (mm?) 1 2 3 5
14-10 21-53 Not specified - - -
8-6 84-13.3 1-1/2 38.1 - - -
4-3 21.1-26.7 2 50.8 - - -
2 33.6 2-1/2 63.5 - - -
1 42.4 3 76.2 - - -
1/0-2/0 58.5-67.4 | 3-1/2 88:9 5 127 7 178 -
3/0 —4/0 8p.0 — 107 4 102 6 152 8 203 -
250 127 4-112 114 6 152 8 203 10 254 -
300 - 350 162 -177 5 127 8 203 10 254 12 305 -
400 - 500 203 - 258 6 152 8 203 10 254 12 305 14 356
600 — 700 304 »355 8 203 10 254 12 305 14 356 16 406
750 — 900 380456 8 203 12 305 14 356 16 406 18 457
1000 - 1250 | 507 — 633 10 254 - - -
1500 — 2000 | 760 — 1013 12 305 - - -
NOTES

1 The table includes only those combinations that are likely to be used. Combinations not mentioned may be given further

3 See Exception Nos. 1 and 2 to 10.1 for conditions in which lay-in type or removable wire connectors may be used in accordance
with this table in meter sockets.
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Figure 10.1

Maximum connector offset

Wire
Path | Enclosure Wall
A
| l L
| QQ° // aQ°
Vire Bending /
Distance
I/ Offset
S3478
NOTES
A — Center line of opening that is assumed to.be:
1) Locafed symmetrically about the center line of the meter socket base,
2) Indicgted by a marking as specified in 27.4.4, or
3) Defingd by a factory mounted conduit hub or a factory provided provision for a conduit hub.
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Figure 10.2

Wire connector axis directed toward opening in enclosure

>

Enclosure Wall

A e B A

C
N
b
/ \
s ]
Meter Socket / Degrees
Baose — ;. Maximum | A F

NOTES
A — Center line of
1) Locate

7/ RS

G |

S3479

ppening that is:

d symmetrically about the center, line of the meter socket base;

2) Indica

3) Defing

B — Opening in th¢

C — Center point g

ed by a marking as specified in.27.4.4; or

d by a factory mounted.conduit hub or a factory provided provision for a conduit hub.
enclosure with a radius as specified in Table 10.3 centered about center line A.
f opening B in the.enclosure wall.

D — Center line of|the opening\for-wire in connector F that may intersect the opening B in the enclosure and that is Within a 45 degree
angle of directly fgcing the enclosure wall. The center line D of the opening for wire in connector F need not interseqt the opening B if

openlng for wire i

F — Wire terminal properly mounted that complies with D.

wall.

bnter point of the

G — Wire terminal mounted such that the wire-bending distance shall comply with Table 10.1 and 10.2(a) since the center line of the

opening for wire in the connector does not intersect opening B or line A within the enclosure as specified in D.
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Table 10.3
Assumed radius of opening in enclosure

Radius,?
Maximum ampere rating of meter socket, amperes inches (mm)
125 (100 Continuous) 7/8 22.2
250 (200 Continuous) 1-1/4 31.8

@ See note B of Figure 10.2.

10.2 The wire-bending distance shall be measured as follows:

a) Witlhregard fo:

the wi
which

b) With regard to Table 10.2, the wire-bending distance shall\be measured as shown

in the

c) With regard to Table 10.2, if the wire does not exitiarenter the enclosure opposite

the wi
termin
obstru
made

10.3 If unin
conductor car

10.4 The siz

1) Table 10.1 or

2) Figure 10.1 and Table 10.2 based on application of Exception No¥1 to 10.1

re-bending distance shall be measured perpendicular to thewwall of the enc
the wire enters or exits from the wall to the nearest part of the*wire connector.

bpplication of Exception No. 2 to0 10.1.

re-bending distance shall be measured along the center line of the opening
bl from the center of the wire opening in.the connector to the enclosure W
ction. A barrier, shoulder, or the like istto be disregarded when the measure
f it does not reduce the radius to which'the wire must be bent.

Sulated live parts are located within a wiring space, the construction shall be
be routed to the proper tertinal without contacting a live part of opposite pola

e and location of a knockout, wire-bending space, wireway, barrier, terminal, g

respect to th
direct entran

11  Wiring Space

111
conductors a

For thg purpose of these requirements, a wiring space is the cross sectional area

marked rating will\be considered if equipment is marked for top (overheaq
to the terminal’ishot practical, consideration can be given to other conductor

osure through

in Figure 10.2

the connector,
for wire in the
all, barrier, or
ment is being

such that the
rity.
r the like, with

i) feed only. If
routing.

through which

routed, but not terminated.

11.2 No wiring system shall enter or exit the enclosure in a wiring space.

11.3 There shall be sufficient wiring space within the enclosure of a meter socket for the installation of
conductors likely to be used in connecting the line and load terminals. Unless intended to be installed for
either top or bottom feed only as allowed in 4.23, and marked in accordance with 27.5.1, it is to be

assumed that

conductors can enter or exit at either end of the enclosure.

11.4 The clear wiring space, independent of all projections, obstructions, or interference from a moving

part, shall:

a) Not

be smaller in width and depth than the values specified in Table 11.1; and

b) Not be smaller in total area than 250 percent of the total cross-sectional area of the maximum
number of conductors that may be used in the space. See Table 11.1.
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11.5 In determining whether a wiring space complies with the requirements in 11.4 consideration is to be
given to the actual size of conductors that will be used in the space; but it is to be assumed that conductors
smaller than 12 AWG (3.3 mm?) will not be used. In computing the area of a wiring space, consideration is
to be given to all the available space that may be used for the more common multiple wire connections as
specified in Table 10.1.

Table 11.1
Wire space
Minimum Minimum area required for multiple wires based on factor of 2.5
Maximum width and
size of wire depth of
or cable, viring space, | Two wires, Three wires, Four wires, Five wires, Six wires, Seven wires,
AWG
or
kemil (mMm?)[]in  (mm) [ jn2 (M’ | jn2 (em)| in2 (em)| inz2 (em?) | in2 Vem?)| in2 (cm?)
12 3.3 3/8 9.5 0.14 0.9 0.21 1.4 0.28 1.8 0.35 2.3 0:42 2.7 0.49 3.2
10 5.3 3/8 9.5 0.23 1.5 0.34 2.2 0.46 3.0 0.57 37 0.68 4.4 0.80 5.2
8 8.4 1/2 12.7 | 0.43 2.8 0.64 41 0.85 5.5 1.07 6.9 1.28 8.3 1.50 9.7
6 13.3 5/8 15.9 | 0.62 4.0 0.93 6.0 1.24 8.0 1.55()y10.0 | 1.86 12.0 | 2.17 14.0
4 21.2 3/4 19.1 0.80 5.2 1.20 7.7 160 103 [200 129 | 240 155 280 181
3 26.7 3/4 19.1 0.91 5.9 1.36 8.8 182 M%) 227 146 | 272 176 || 3.18 20.5
2 33.6 718 222 | 1.03 6.6 155 100 | 206 133 | 258 16.6 | 3.10 20.0 || 3.61 23.3
1 424 1 254 | 1.36 8.8 204 132 | 272 476 | 340 219 | 408 263 | 476 307
1/0 53.5 1 254 | 155 100 | 233 15.0 | 340" 20.0 | 3.88 25.0 | 466 30.1 543 35.0
2/0 67.4 1 254 | 179 16 | 268 173 [«8.58 231 | 447 288 | 536 346 | 626 404
3/0 850 ||1-1/8 28.6 | 2.08 134 | 3.11 204 416 268 | 519 335 | 6.22 40.1 727 46.9
4/0 1072 (|1-1/4 318 | 242 156 | 363 234 | 484 312 | 6.05 39.0 | 726 468 || 847 546
250 127 [|1-3/8 349 | 296 191 | 444 ~286 | 592 382 | 740 477 | 888 573 10.36 66.8
300 152 [ |1-1/2  38.1 3.42 221 6518 331 6.84 441 855 552 |10.26 66.2 | 11.96 77.2
350 177 | |1-1/2  38.1 3.81 246\]5.72 369 | 762 492 | 953 615 | 1144 738 | 13.34 86.1
400 203 |[1-5/8 413 | 418 _27.00| 6.27 405 | 836 539 | 1045 674 | 1254 809 || 14.63 944
500 253 |[1-3/4 445 | 492 317 | 738 476 | 984 635 | 1230 794 | 1476 952 || 17.22 1111
600 304 |[1-7/8 476 | 597 385 | 896 57.8 | 11.94 77.0 | 1493 96.3 | 17.92 1156/( 20.90 134.8
700 355 2 50.8. 1668 43.1 | 10.02 ©64.6 |13.36 86.2 | 16.70 107.7 | 20.04 129.3|| 23.38 150.8
750 380 2 50:8.| 7.04 454 1056 68.1 |14.08 90.8 | 17.60 113.5|21.12 136.3|| 24.64 159.0
800 405 ||2-1/8«=54.0 | 7.39 477 | 11.09 716 | 1478 954 | 18.48 119.2 | 22.18 143.1(| 25.87 166.9
900 456 | |2-114v 57.2 | 8.09 522 | 1213 78.3 | 16.18 104.4 | 20.22 130.5| 24.26 156.5(| 28.31 182.6
1000 507 | 2=tA—572 877 566113158481 t7 54— t132 1T 2+92—t4+4126:30—1697| 30.69 198.0
1250 633 | 2-1/2 635 | 11.03 712 | 16.55 106.8 | 22.06 142.3 | 27.58 177.9 | 33.10 213.5| 38.61 2491
1500 760 | 2-3/4 69.8 | 12.74 822 | 19.11 123.3 | 2548 164.4|31.85 2055 | 38.22 246.6 | 4459 287.7
1750 887 | 2-7/8 73.0 | 1445 932 | 2167 139.8|28.90 186.5|36.12 233.0 | 43.34 279.6 | 50.57 326.3
2000 1010 | 3-1/8 794 | 16.04 103.5]24.06 155.2 | 32.08 207.0 | 40.10 258.7 | 48.12 310.5| 56.14 362.2

12 Provisions for Bonding and Grounding

12.1 If provided, a bonding jumper in the form of a separate screw, strap, or other means, for bonding the
enclosure to the grounded (neutral) conductor of an alternating current system shall be of copper or
aluminum and shall have a cross-sectional area as specified in Table 12.1. If applicable, the meter socket
shall be marked in accordance with 27.8.1.
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Exception: A steel or brass screw, as specified in the footnotes to Table 12.1, may be used as the bonding

means.

Table 12.1
Size of bonding jumper and grounded service conductor
Cross section of main bonding
Size of main bonding jumper jumper in square inches Grounded service conductor
Ampere rating (minimum)®P° (minimum)®P-¢ (minimum)
not exceeding Copper Aluminum Copper Aluminum Copper Aluminum
90 8 AWG 6 AWG 0.013¢ 0.021¢ 8 AWG 6 AWG
100 & 4 56244 £-6334 6 4
125 6 4 0.021¢ 0.033¢ 6 4
150 6 4 0.021° 0.033° 6 4
200 4 2 0.033° 0.052° 4 2
300 2 1/0 0.052"9 0.083"9 2 1/0
400 1/0" 3/0" 0.0839%h 0.132¢N 1/0 3/0"
500 1/0 3/0 0.083 0.132 1/0 3/0
600 2/0 4/0 0.105 0.166 2/0 4/0
800 2/0 4/0 0.105 0.166 2/0 4/0
1000 3/0 250 kemil 0.132 0.196 3/0 250 kemil
1200 250 kemil 250 0.196 0.196 250 kemil 250
1600 300 400 0.236 0.314 300 400
2000 400 500 0.314 0.393 400 500
2500 500 700 0.393 0.550 500 700
3000 600 750 07471 0.589 600 750
4000 750 1000 0.589 0.785 750 1000
5000 900 1250 0.713 0.981 900 1250
6000 1250 1500 0.981 1.178 1250 1500
@ The cross secfion may be reduced to 12.5 pereent of the total cross section of the largest main service conductof(s) of the same
material (coppef or aluminum) for any phase on equipment rated 1200 amperes and above.
® For equipment rated 1200 amperes(6rthore and that has wiring terminals intended to connect service conductor|wires sized
larger than 600 kemil copper or 750 kemil aluminum, the cross section of the main bonding jumper shall be at leas| 12.5 percent of
the total cross section of the largest main service conductor(s) of the same material (copper or aluminum) for any phase.
¢ See Table 12.2 for Sl equivalents.
4 A No. 8 (4.2 mm diamefer)lor larger brass or No. 10 (4.8 mm diameter) or larger steel screw may be used.
¢ A No. 10 or lariger brass or steel screw may be used.
fANo. 10 or Iarfer brass screw may be used.

9 A 1/4 inch (6.4 mm) diameter or larger brass or steel screw may be used.

" When the ampere rating is 400 and the wire terminal connectors for the main service conductors are rated for two 3/0 AWG
copper or two No. 250 kemil aluminum conductor, but will not accept a 600 kemil conductor, these values may be reduced to
2 AWG (0.052 square-inch) copper or 0 AWG (0.083 square-inch) aluminum.
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Table 12.2
Sl equivalents
Wire size, Minimum cross section, Wire size, Minimum cross section,
AWG (mm?) AWG or kemil (mm?)

8 8.4 4/0 AWG 107

6 13.3 250 kemil 126

4 212 300 152

2 33.6 400 203

1/0 53.5 500 253

2/0 67.4 600 304

3/Q 850 750 0
12.2 If the bgnding means is not used, the minimum spacings specified in Table 8.1 shall be maintained.
12.3 A metdr socket with up to six meter positions and without a provision\for load conductors to be

connected to
enclosure for d

Exception: Th

12.4 Unless
instructions sh

12.5 The nelitral terminal or terminals of meter sockets-having provisions for mounting not
e mounted directly on or otherwise in permanent electrical connection with the enclosure,

meters may b
provided a seq
or more meter|

12.6 Theco
PERFORMAN
13 General

13.1 Avrepre
tests for:

the grounded service conductor shall be provided with a wiring terminal
onnection of a grounded service conductor sized in accordance with Table 12.

b connector need not be provided in a single position meter socket.

the intended use and method of installation of the bonding means are obviol
all be provided.

ure and effective bond is made. Thé neutral terminal or terminals of meter soc
5 shall be insulated but may have provision for bonding to the enclosure.

CE

sentative 'sample of each rating, construction, and type of meter socket shall b

er of an enclosure shall be-bonded to the enclosure as specified in 4.8 and 22]1.

onded to the
1.

s, installation

more than six

kets for seven

[N

b subjected to

ing:

a) Hea

=4

b) Dielectric voltage-withstand;

c¢) Insertion-withdrawal;

d) Strength of insulating base and support;

e) Rotation prevention;

f) Bonding continuity; and

g) Other tests deemed appropriate.
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14 Heating Test

14.1 Current-carrying load circuit parts shall be capable of carrying specified test currents without any
part attaining a temperature rise greater than specified in 14.3 at any constant ambient temperature in the
range of 25 +5°C (77+9°F) when tested as described in 14.2 — 14.24.

14.2 The following sequence of tests shall be performed:

a) Five insertions and withdrawals are to be made of a meter provided with disconnect sleeves
having 0.005 inch (0.13 mm) thick walls over the line stabs.

Exception: Such conditioning is to be omitted for sockets intended for use with a specific
disco ftf i i i o for use with

disconnect sleeves.

b) A tdmperature test is to be conducted at 100 percent of the continuous ampere ratng.

c) Immediately following the temperature test, the meter is to be removed and reinsgerted 13 times
while if is thermally hot.

d) Thg meter socket is to be allowed to cool 2 hours or to room temperature and is then to be
removgd and reinserted 12 times.

e) Following the final insertion operation, a cycling test.is\to be conducted consistirlg of 16 cycles
with cyirrent on for 2 hours and off for 1 hour at 120 percent of the continuous amperg rating.

f) The femperature test is then to be repeated at 100 percent of the continuous rating

14.3 The teqperature rise observed in a meter socket shall not exceed the following:
a) 65°C (117°F) at a jaw or at a bus barwhen tested in accordance with 14.2 (b) and {f).

b) 55°[C (99°F) within 1/8 inch (3:2'mm) of the opening for wire in a field wiring termjnal, as shown
in Figure 14.1, when tested in accordance with 14.2 (b) and (f).

¢) 7°Cl (13°F) maximum-increase at a jaw or a field wiring terminal when tested in agcordance with
14.2(f| as compared to the rise recorded when tested in accordance with 14.2(b).
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14.4 To detg
the intended @
object, with ar
sealing ring, if
than 4 feet (1.
the meter soch
Table 7.1 are {

Figure 14.1

Location of thermocouple

METER JAW AND
WIRE CONNECTOR
ASSEMBLY

-3

$1987

to reduce he

drafts. The te

ACCEPTABLE
THERMOCOUPLE
LOCATIONS

rmine if a meter socket or meter‘socket assembly complies with 14.1, it is to pe mounted in
perating position with at least 6 inches (152 mm) of clear space between it and the nearest
appropriate simulated meter as specified in Table 14.1 plugged into the socket and with a
required, in place and with all other openings closed. The socket is to be wired with not less
P m) of conductorper‘terminal connector of the smallest size as given in Table] 7.1 based on
et ampere rating.-Two-foot (0.6-m) lengths of rigid steel conduit as specified i footnote a of
D be installediin.the top or bottom of the enclosure. Test conductors are to be arranged so as

ting of the)renclosure by induced currents. Tests are to be made in a room| free from air
currents, and [openings)around conductors are to be closed at the outer end of the conduit to prevent
is to"be conducted with the same current in the phase and neutral conductors, if applicable,
at the rated currentof the socket, and at any convenient voltage.

Table 14.1
Class of simulated meter to be used for heating test
Meter socket rating, amperes continuous Simulated meter jumper bar class
More than Not more than to be used
0 100 100
100 200 200
200 320 320

14.5 During the temperature test, all conductors, including a neutral if required by the rating, are to be
installed in the conduit. Phase currents are to be balanced so that the neutral carries no current.
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Exception: In equipment rated for connection to the neutral and 2-phase conductors of a 3-phase, 4-wire
system, the neutral is to carry full line current.

14.6 Copper conductors are to be used for temperature tests. The size is to be chosen from Table 7.1 for
75°C conductors, based on the continuous ampere rating of the meter socket. Note 2 of Table 7.1 is not to
be used for determining conductor sizes for the temperature test.

Exception No. 1: With reference to footnote b of Table 7.1, conductors sized for 90°C (194°F) ampacity
are to be used on the line side of the meter socket when the meter socket is marked for use with 90°C
conductors in accordance with 27.10.5.

Exception No. 2: To qualify for an ampere rating and marking in accordance with footnote c of Table 7.1, a
meter socket|is to be tested with conductors of such size that the investigation establishe$ a continuous
ampere rating no less than 80 percent of the note c ratings.

Exception No, 3: Aluminum wire is to be used if the meter socket is marked for_use with Aluminum wire
only.

14.7 The torque applied to assemble conductors to the terminal connectors in the sochet is to be as
indicated in 7{5. Joint compound is to be used in wire connectors only ifits use is intended ps indicated in
7.2.

14.8 The simulated meter used in the heating tests is to be.of a conventional construction with a 5-inch
(127-mm) high glass cover of blade arrangement coinciding‘with the socket under test and|with the stabs
or blades intgrconnected by tin plated copper jumperscomplying with Figure 14.2 — Figufe 14.4 for the
appropriate rating. Potential circuit jumpers are to be_1/16 inch (1.6 mm) thick and 3/8 inch (9.5 mm) wide.
The backplatg or base of the simulated meter is to_be of nonmetallic material.
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Dimensions for jumper bars of Class 100 and 200 simulated meter

Figure 14.2

15.525
15.475
0.025-0.035 X 15°
BOTH ENDS 12,630
12.620 1
0.370-0.380
H — - - - - - o—o—)
0.245-0.255 DIA —] \ ¢ < 1
2 HOLES \
528 ! | ! 3 0.108-0.112 D &
0.240 - -108=0.112 DIA -
4 HOLES
—.| ose0
0813 OUTER EDGE OF HOLE
0.900
—t MAX o
BLANK BAR
0.354 R MAX /|
A/\
\
\
\ X p, N\
4.375
MAX
A
— 2.000
MIN
——
_(P_
~— CHAMFER T0 v
0.062 * 0.005
2.080 MIN. INCH
3.626 MAX.
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Figure 14.2 (Cont.)
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Material is 0.094 +0.002 inch (2.5 £0.05 mm) by 0.750+0.005 inch (2.4 £0.05 by 19.0 £0.012 mm) round edge copper with electro-tin
plate 0.0002 — 0.0005 inch (0.005 — 0.012 mm) thick.

All dimensions in inches. Multiply dimensions in inches by 25.4 to obtain millimeters. Round off to nearest 0.02 mm.
Dimension A for cotter pin holes determined to suit meter base plate used.

Dimension B for Class 100 simulated meter is 0.235 £0.002 inch (6.0 £0.05 mm) and for Class 200 simulated meter is 0.500 +0.002
inch (12.7 £0.05 mm).
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Figure 14.3

Dimensions for jumper bars of Class 320 simulated meter
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Figure 14.3 (Cont.)
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All dimensions in inches. Multiply dimensions in inches by 25.4 to obtain millimeters. Round off to nearest 0.02 mm.

Material is 0.094 +0.002 (2.5 £0.05 mm) by 0.750 +0.005 inch (2.4 +0.05 by 19.0 £+0.012 mm) round edge copper with electro-tin
plate 0.0002 — 0.0005 inch (0.005 — 0.012 mm) thick.

Dimension A for copper pin holes determined to suit meter base plate used.
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Figure 14.4
Jumper for testing multiple, 200-ampere, maximum socket installations
BEND AS REQUIRED TO CLEAR
HOLE CLOSURE PLATE
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+— ==
(4 Py SN
. Y
3/4
~ 3/4 —= ~— 3/4 —=
35/8
SBIO7
NOTES

Material is 0.094 4
All edges to be frg
All dimensions in

Tolerances +1/32

0.002 inch (2.4 £0.05 mm) thick copper sheet. Elgctro-tin plate 0.0002 — 0.0005 inch (0.005 — 0.012 mm) thick.

e of burrs.
nches.
nch (+0.8 mm).

Inches (mm)

3/4 191
3-5/8 92.1
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14.9 The simulated meter using the jumper bars of the appropriate class is to be used for heating tests of
a single-position meter socket in accordance with Table 14.1.

14.10 A solid neutral connection in a meter socket intended for a single-phase circuit only is not to carry
current in a heating test unless another pole in the meter socket is omitted from the test. This may result in

the necessity for two tests.

14.11

With respect to 27.3.1, a single phase meter socket marked for use on polyphase systems is to be

tested with the neutral conductor carrying the same current as the ungrounded line conductors.

14.12 The temperature test is to be performed with the meter socket connected to a single-phase circuit.

Exception: A

14.13 Temp
comply with a

14.14 If cor
6.1.13, the cg
as to represe
parts shall co
in excess of
conductor ins

14.15 The
independently

14.16 A mefer socket equipped with a device-intended to bypass the meter shall not show
han 55°C (99°F) when a temperature test is conducted at 50 percent of the continuous

rise of more
ampere rating

14.17 A me
shall be subjq
jaw assembly
current jaws.

maximum tenmpperature rises do not exceed those specified in 14.3. This test may be com

temperature t

B-phase rated meter socket may be tested on a 3-phase circuit.

erature tests at the maximum ampere rating are not required, but the-mets
pplicable requirements regarding terminals, wiring space, and otherapplicable

nstruction shall be subjected to a heating test with such a value of current (wi
nt the most severe condition of inductive heating. The temperature of current
mply with the conditions of 14.1. Noncurrent carrying'metal is not to show a te
15°C (81°F) nor, if likely to be contacted by conductors, a temperature in
Llation temperature rating.

neating tests specified in 14.16 — 14.24 shall be made independently of e
of the tests described in 14.1 — 14.14.

with the bypass circuit closed:

fer socket equipped with a potential jaw or intended to be used with optional
cted to a temperature test in which a 5-ampere test current is passed throug
at the same time-as a current equal to the continuous ampere rating is pass
The meter soeket is to be wired in accordance with 14.4 — 14.7. Results are ad

bst mentioned in 14.2(b).

r socket must
factors.

ductors of a circuit are separated by magnetic material as“described in the¢ Exception to

hin the rating)
carrying metal
mperature rise
excess of the

ach other and

a temperature

potential jaws
h the potential
ed through the
ceptable if the
bined with the

Exception: T}

e_test need not be conducted if the potential jaw has a cross-sectional ar

ba equal to or

greater than

Opercentof @ simifarty cornstructed 1O0-armpere currernt jaw.

14.18 A meter socket for a single meter provided with terminals for additional load circuits as shown in
Figure 14.5 shall be tested as described in 14.1 with 100 percent rated current in each load circuit.
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Figure 14.5

Meter sockets with terminals for additional load circuits
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14.19 A meter socket assembly intended for-more than one meter is to be tested in a manpner similar to
that described|in 14.1 with the line current’equal to the overall continuous current rating of fhe assembly.
The meter in|the position nearest the)line terminal is to carry a current, in accordange with 14.2,
determined by the current rating of that position, and the simulated meter of Figure 14.2 or Figure 14.3 is
to be used. The remainder of the:line current is to be distributed among the remaining meter positions
proportionate with the continueus/current rating of each position. The jumper bars of Figure 14.4 are to be
used with cardboard covers.closing the meter opening for such other meter positions.

Exception: An| additional°meter position rated over 200 amperes continuous is to be testef with jumper
bars considergd appropriate for the rating of the position.

14.20 In a muftiple meter socket in which each supply conductor is 10 be secured by two or more
connectors, heating tests are to be made with the conductor secured in all connectors simultaneously.

14.21 More than one heating test may be necessary in a multimeter socket assembly with non-uniform
bussing.

14.22 Thermocouples are to consist of wires not larger than 24 AWG (0.21 mm?) and not smaller than 30
AWG (0.05 mm?). It is standard practice to employ thermocouples consisting of 30 AWG iron and
constantan wires and a potentiometer type indicating instrument. Such equipment is to be used whenever
referee temperature measurements by thermocouples are necessary. The thermocouple wire is to
conform to the requirements for Special Tolerances thermocouples as listed in the Tolerances on Initial
Values of EMF versus Temperature tables in the Standard Specification and Temperature-Electromotive
Force (emf) Tables for Standardized Thermocouples, ANSI/ASTM E230/E230M.


https://ulnorm.com/api/?name=UL 414 2020.pdf

DECEMBER 14,

2020 UL 414

45

14.23 A thermocouple is to be placed on the external conductive surface of the meter jaw as shown in
Figure 14.6 and on the body of the terminal connector.

Figure 14.6

Thermocouple location
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or Exception
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clamped joint
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joints 25 time
higher than th
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tes thermocouples.

ting test may be conducted at any convenient'voltage. A temperature is co
ree successive readings taken at 15-mipute intervals indicate no furthe

No. 1 to 6.2.2, shall be subjected-to the test described in 14.27. The tempera
e 500th cycle shall not be mare than 15°C (27°F) higher than the temperature

neter socket that employs bus bars with a coating as covered by the Exceptid
or spring-loaded plug-in joint construction shall be subjected to the tests desc
cting the cycling test, the joint shall be conditioned by assembling and disg
5. The tempetature rise at the joint during the 500th cycle shall not be more tha
e temperature rise at the 25th cycle.

14.27 The
circuit. The b

st.sample is to consist of an assembly of bus bars connected together to
s.bars are to be clamped together with the joint construction used in actual p

hsidered to be
r increase in

No.1t06.2.1
ure rise at the
ise at the 25th

n to 6.1.4, the
ribed in 14.27.
ssembling the
n 15°C (27°F)

form a series
roduction. The

number and size of the bus bar are 0 represent the maximum ampere rating and the ma

ximum current

density in which the joint construction is employed. This may necessitate more than one test. The length of
each bus bar is to be 2 feet (0.6 m). The bus bar is to be connected to a power supply by any convenient
means that will not affect the joint temperature. The power supply is to be adjusted to deliver a value of
current that will result in a temperature of 75°C (135°F) above room temperature at the joint. The assembly
is then to be subjected to a 500 cycle test. At the end of the 24th cycle, the current is to be readjusted to
bring the temperature of the joint to 75° C above room temperature. This value of current is to be
maintained for the remainder of the cycling test. At the end of the 25th and 500th cycles, the temperatures
are to be recorded. The temperatures are to be measured on both sides of the joint as close as possible to
the bolt or rivet. The cycling rate is to be 3 hours on and 1 hour off. The on period, during which
temperatures are recorded, may be extended to more than 3 hours if necessary for the joint to attain
thermal equilibrium.

Exception: The length of the bus bar may be less than 2 feet with the concurrence of those concerned.
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15 Short-Circuit Current Test

15.1 Sufficient short-circuit current tests, as described in 15.2 — 15.7, with a minimum peak current of
30,000 amperes shall be conducted to represent each meter socket construction, including those with test
blocks, and multiple meter socket constructions with bus bars.

Exception: Constructions having a short-circuit current rating of 10,000 amperes rms symmetrical need
not be tested.

15.2 In choosing representative samples, the following factors shall be considered:

a) Bracing structure, if different, for each rating.

b) MatJeriaI and cross-sectional configuration of each structure.
c) Weakest bus bar structure that could result in bus bar distortion.

d) Strgngest bus bar structure that could transmit the maximum forces to the bus support or
bracing.

e) A tepted 4-jaw construction may represent 5- or 6-jaw meter sockets of similar copstruction and
ratings| A tested 7-jaw construction may represent 6- or 8-jaw fheter sockets of simildr construction
and ratings.

f) A ling voltage bus or a neutral bus of a single or multiple meter socket shall be gubjected to a
separafe short-circuit current test if it has a smallezeross-section, uses different supports, is face-
to-face|with a phase bus while the phase buses<are edge-to-edge, or has supports gpaced farther
apart than the line voltage buses that were tested.

g) A meter socket having a different base or bus support need not be subjected to @ short-circuit
currenfltest if, in comparison with the test constructions, the alternative base or bus sypport:

1) Has the same shape,
2) Is of material having equivalent mechanical strength, and

3) Is rated for adn equal or lesser short-circuit current.

15.3 Either g simulated meter as used during the Heating Test, Section 14, or a commerdially available
watthour meter is to be-in place during the short-circuit current test.

15.4 The ling connections are to be made with convenient lengths of aluminum wire having an ampacity,
in accordance with Table 7.1, not less than the rating of the meter socket. The load connections are to be
made with 10 inch (254 mm) lengths of aluminum wire of the size used for the line connections brought to
a common point and shorted.

Exception: Copper wire is to be used if the meter socket is marked for use with copper wire only.

15.5 The meter socket enclosure is to be connected through a 30-ampere, non-time delay type cartridge
fuse to the line lead of the pole least likely to arc to the enclosure. This connection is to be made on the
load side of the limiting impedance by a 10 AWG (5.3 mm?) copper wire 4 — 6 feet (1.2 — 1.8 m) long.

15.6 The test circuit voltage, power factor, closing angle, available current, or time of current flow are not
specified, but the required peak current must flow through the meter socket.
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15.7 After a meter socket has been tested under the short circuit conditions described in 15.1— 15.6, the
results are acceptable if the meter socket is in substantially the same mechanical condition as prior to the
test, and it complies with all of the following conditions:

a) There is no permanent distortion or displacement of a meter jaw, bus bar, or strap that would
affect the intended functioning of the meter socket or reduce an electrical spacing to less than the
value specified in Table 8.1.

b) An insulator or support has not been broken or cracked to such extent that the integrity of the
mounting of a live part is impaired.

c¢) The fuse mentioned in 15.5 has not opened.

d) Theg enclosure or a part of the enclosure has not been damaged nor displaced to the extent that
a live part is accessible.

e) There is no arcing damage.

f) No [conductor pulls out of a terminal connector, and there is no '\damage to [the conductor
insulafion or the conductor.

g) Thel meter socket complies with the Dielectric Voltage-Withstand Test, Section 20.

15.8 Based|on the test program covered in 15.1 — 15.7, a meter socket may be assigngd short-circuit
current ratings in accordance with Table 15.1. The meter socket shall be marked in accordance with
27.12.3 or 27]12.4, as appropriate.

Table'15.1
Maximum assigned short-circuit current values
Maximum
Meter pocket Maximum rms overgurrent
continuoTs ampere symmetrical prot¢ction,
rating amperes (x1000) Volts, maximum Number of phases amperes
Units using fuse protection
0-B20 100 600 1and 3 400 Clgss Jor T
0 - poo?® 42 480 1and 3 200 Clpss RK1
0 - po0?® 200 600 1and 3 200ClgssJorT
0-[100 100 600 1and 3 100 Clpss RK5
0-B20. 50 300 1and 3 600 Class T
(300 Volt)
Units using circuit breaker protection
0-320 14P 600 1and 3 Any
0-320 18P 240 1 400
0-200° 18P 240 1and 3 200
0-200° 22b 240 1 125
0-100 25° 240 1and 3 100
@ This rating may also be assigned to a meter socked for a Class 320 meter.
b This value is not to exceed the interrupting rating of the circuit breaker with which the meter socket is used. A higher
rating may be assigned if tested and marked for use with specified circuit breakers as covered in the Short-Circuit
Current Test with Specific Circuit Breaker, Section 16.
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16 Short-Circuit Current Test with Specific Circuit Breaker
16.1 General

16.1.1 A meter socket to be marked for use with a specific circuit breaker as covered in 27.12.5 and
having a short-circuit current rating higher than specified in Table 15.1 for circuit breaker protection shall,
in addition to the Short-Circuit Current Test, Section 15, be subjected to a short-circuit current test with the
specific circuit breaker in accordance with 16.1.2 — 16.5.2.

16.1.2 Sufficient tests shall be conducted to represent each construction to be marked as covered in
27.12.5, using the criteria of 15.2 and also representing the construction having the least electrical
impedance to current flow.

16.1.3 In addition to samples of meter sockets, samples provided for tests are to include,/as necessary:
a) A watthour meter as covered in 16.3.2;
b) Wirg and conduit as covered in 16.3.4;
c) A fuge as covered in 16.3.3; and

d) A circuit breaker as covered in 16.3.5.
16.2 Test cincuit calibration

16.2.1 The available rms symmetrical current and pewer factor at the test station terminals are to be
determined in|accordance with the Standard for Molded-Case Circuit Breakers, Molded-Case Switches,
and Circuit Brg¢aker Enclosures, UL 489. The power4actor is to be in accordance with Table 16.1.

Exception: If the physical arrangement in the test station requires leads longer than specified in 16.3.4, the
additional length of leads is to be included inthe test circuit calibration.

Table 16.1
Power factor of test circuits
Test circuits in rms symmetrical amperes
More thah Not more than Maximum power fagtor
10000 20,000 0.3
20,000 200,000 0.2

16.2.2 A 3-phase test circuit having an open-circuit voltage at the supply connections of 100 — 105
percent of rated voltage for the test being conducted is to be used. The supply frequency is to be in the
range of 48 — 60 hertz.

Exception No. 1: With the concurrence of those concerned, a voltage higher than 105 percent may be
employed.

Exception No. 2: A 4-jaw meter socket that has no provision for a fifth jaw may be tested on a single-
phase test circuit.

Exception No. 3: A 7-jaw meter socket may be tested with a single-phase test circuit having an open-
circuit voltage not less than 115.5 percent of the meter socket voltage rating using adjacent pairs of jaws if
the rms symmetrical short circuit current available at the test station terminals at this voltage is also at
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least 115.5 percent of the meter socket short circuit rating. Such a test would use two poles of a 3-pole
circuit breaker.

16.3 Sample preparation
16.3.1 The meter socket is to be mounted and supplied as in an intended installation.

16.3.2 A commercially-available watthour meter with a class rating not less than the continuous current
rating of the meter socket is to be in place during the short circuit test.

16.3.3 The meter socket enclosure is to be connected through a 30-ampere, non-time delay type
cartridge fuse ' ' ' ion is to be made
on the load s|de of the limiting impedance by a 10 AWG (5.3 mm?) copper wire 4 — 6 feef (1.2 — 1.8 m)
long.

wire per phase, the length to be divided between the line and load terminals of<the meter $ocket and the
load side of the fuse or circuit breaker as desired. The wire is to have an_ampacity as shown in Table 7.1
based on the| 75°C (167°F) insulation nearest to but not less than the rating of the meter socket. The
terminals are [to be tightened to the torque specified by the meter socketmanufacturer in agcordance with
27.10.3. Line jand load wires may enter the enclosure through 24 ineh (610 mm) or shorter lengths of rigid
steel conduit.|There is to be no bracing of the cable inside the enclosure unless the constrdiction includes
instructions fqr such bracing. The provision for bracing may or\may not be provided as paft of the meter
socket. Bracipng hardware not provided as part of the metér-socket shall be available to the installer. A
cable may be|braced as it leaves the enclosure.

16.3.4 As s%vown in Figure 16.1, the meter socket is to be connected by up to 9.feet (2.7 m) of aluminum

Exception Ng. 1: The length of the supply wiresgmay exceed 9 feet per phase if the eXcess length is
included in the test circuit calibration as covered-in the Exception to 16.2.1.

Exception No| 2: Copper wire is to be used'if the meter socket is marked for use with copper wire only.
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Figure 16.1

Line connection for tests

L]

CONDUIT

~

TEST TERMINALS

o

(

16.3.5 The
manufacturer,
trip features is
required for eg

Exception: A 3
or 8-jaw singlg
rating, maximd

METER SOCKET

CONDUIT

CIRCUIT BREAKER

L1 1

T SHORTING POINT

$1988

oad side of the meter socket“-shall be wired to a molded case circuit b
type, and rating, as marked(n accordance with 27.12.5. A circuit breaker hav
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to have all adjustment$ set at the maximum current and time setting. Sepgrate tests are

ch type of circuit breaker to be shown in the marking.

-phase test with a-7-jaw meter socket and 3-pole circuit breaker may represe
phase construction for use with a 2-pole circuit breaker having the same max
m amperéxating, and the same manufacturer and type.

16.4 Closin

ht a 4-, 5-, 6-,
imum voltage

16.4.1

Controlled closing is to be employed in a single-phase test. Closing is to occur within 10 electrical

degrees of the zero point of the supply voltage wave. Random closing is to be employed in each 3-phase
test. All tests are to be performed by closing the test circuit onto the series combination of meter socket
and circuit breaker. The circuit breaker is to be in the closed position with its load terminals shorted

together.

16.5 Peak let-through current

16.5.1

The maximum peak let-through current is to be measured during the short-circuit current testing

of the meter socket. The short circuit rating of the meter socket shall be such that the measured value
does not exceed 30,000 amperes.

16.5.2

In addition to the criteria specified in 16.5.1, the results shall be as specified in 15.7.
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17 Rain Test

17.1 To determine if an enclosure complies with the rain test specified in the Standard for Enclosures for
Electrical Equipment, Environmental Considerations, UL 50E, a complete enclosure with conduit
connections (without pipe thread compounds) is to be mounted as in actual service and subjected to the
rain test. The simulated rain shall be directed only at the front of a semi-flush meter socket enclosure. If
any test results in the entrance of water above the lowest terminal lug, including a neutral or grounding
connection or other live part within the enclosure, the enclosure is considered not to be acceptable. The
equipment is to be mounted in its intended operating position, and for an enclosure marked only as Type
3R the meter opening is to be sealed so as to prevent entrance of water during the tests.

18 Concentric Knockout Rain Test

18.1 Three
tested as des

18.2 The méter socket enclosures containing a concentric knockout located above live pa

the inner kno!
secured by a

19

19.1 Five m
insertion and

a) No
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Exception No|
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Exception No

19.2 For jaw
the meter soc

Exception: A

Insertiom and Withdrawal Force Test for Meter Jaws

samples of an enclosure containing a concentric knockout located above.Jive
cribed in 18.2.

Ckout removed using a hammer and punch. The inner knockout is to be fitte
Type 3R fitting. The samples are to then be subjected to the Rain Test, Section

eter socket samples that have not been conditioned or lubricated shall be sU
vithdrawal of a simulated meter as described. in-19.3. During and after the test

pperation shall require a force greater than+100 pounds (445 N) and

base shall not fracture or become permanently deformed.

1: A meter socket employing-jaws of the release type shall be investigated

2: Lubrication may be employed if usually supplied with the meter socket.

release sockets/the force required to remove the simulated meter from the cl
ket shall be'measured and recorded.

orcefor.withdrawal of greater than 40 pounds (178 N) per blade need not be a

barts are to be

rts are to have
d with conduit
17.

bjected to the
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manual equipment (tensile test equipment or spring scales) or by the application of dead weight. Rocking
or manipulation of the meter in a vertical plane may be used to obtain insertion or removal of the blades.

19.4 The force required to remove a single blade from a jaw of the socket shall be determined. The
removal force for each jaw of the socket is to be determined by inserting a single blade into the jaw and
increasing the value of weight suspended from the blade until blade disengagement occurs. The removal
forces are to be recorded.

Exception: The test is not applicable to jaw release sockets.
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20 Dielectric Voltage-Withstand Test
20.1 General

20.1.1 A meter socket shall be subjected for a period of 1 minute to the application of a 60-hertz potential
of 1000 volts plus twice the rated voltage of the device. There shall be no electrical breakdown.

20.1.2 A meter socket incorporating reduced spacings in accordance with note a or b of Table 8.1 shall
be subjected for a period of 1 minute to the application of a 60-hertz potential of 6000 volts.

20.1.3 To determine if a meter socket complies with 20.1.1 (and 20.1.2, if applicable), it is to be stressed
by means of a fransformer having a capacity of at least 500 volt-amperes, the output voltage of which can

be varied and

20.1.4 The test potential is to be applied between:

a) Live

b) Polg

simulafe jaw position when a meter is installed.

20.1.5 The 4
be held at tha
rapid as consi
20.2 Insulat
20.2.1 With
The electrode

rounded to a 1
maintained for

This may’ be accomplished by loosening the clamping means or by drillif

s essentially sinusoidal.

parts and the enclosure and

s or circuits of opposite polarity. During this test, jaws are to0\have meter blad

pplied potential is to be increased from zero until thie required test value is rea
value for 1 minute. The increase in the applied:potential is to be at a unifor
stent with its value being correctly indicated bythé voltmeter.

ng barriers

egard to 9.1.3 and 9.1.4, the barrier material is to be placed between two me

bs installed to

ched and is to
m rate and as

al electrodes.

5 are to be cylindrical brass or stainless steel rods 1/4 inch (6.4 mm) in diameter with edges

/32 inch (0.8 mm) radius. The-test potential is to be increased to the test valu
1 second. There shall be-ho dielectric breakdown.

Insulating Joint Test

e and is to be

bpect to 8.6, a.clamped joint between two insulators is to be tested using two samples.

first sample’is to have the clamped joint opened up to produce a space 1/8

er Hole at the joint between the insulators at a point of minimum spacing betw

nch (3.2 mm)
g a 1/8 inch
een the metal

h the opposite sides of the joint. The drilled hole shall not decrease spacings

between the

opposite polarity parts as measured through the crack between the insulators. The 60-hertz
dielectric-breakdown voltage through this hole is then to be determined by applying a gradually
increasing voltage (500 volts per second) until breakdown occurs.

b) The second sample with the clamped joint intact is to be subjected to a gradually increasing 60-
hertz voltage until 110 percent of the breakdown voltage of (a) has been reached. If the breakdown
voltage of (a) was less than 4600 volts rms, the voltage applied to the second sample is to be
further increased to 5000 volts rms and held for 1 second. The clamped joint may be used if there

21 Clamped
21.1 Withre
a) The
wide.
diamet
parts O
is no di
22 Bonding
221

electric breakdown of the second sample.

Continuity Test

To determine if a meter socket complies with the requirements of 4.8 and 12.6, and to determine if

contact exists between the cover and the enclosure, a 120-volt circuit is to be established through the
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cover and the enclosing case, in series with a 60-watt test lamp. The lamp shall provide a visible indication
of the continuity of the contact. This determination is to be made with paint and similar coatings
undamaged as well as after the cover has been removed and replaced several times; and risk of corrosion
is to be taken into consideration.

22.2 The resistance of the connection between adjacent enclosures shall not be more than 0.005 ohm.
The determination of resistance is to be made in accordance with 22.3.

22.3 The enclosures are to be joined and installed in the intended manner, and a direct current of 30
amperes is to be passed between adjacent sections. The resulting voltage drop is to be measured
between a point (file mark) on each enclosure 1/16 inch (1.6 mm) from the connection. The resistance is to

be calculated from the measured voltage drop and the current passing through the enclosures.

23 Testof |

23.1 To det
meter socket
jaws (not diag
on which two
a parallel or in
as to bottom i

23.2 To det
meter socket
to be applied
The insulating

23.3 To det
supported on
on the flange
the insertion f
(1.6 mm).

24 Strength

hsertion and Withdrawal Force on Meter Base

brmine compliance with the requirements in 5.9 during meter insertion, one
complete with cover shall be subjected to a 200 pound (91 kg) static load app
onally opposite) for a period of 1 minute. The load is to be applied to the cente
meter blades are mounted for alignment purposes. The meterblades are to b
line configuration depending on the disposition of the jaws to be tested, and
N the jaws. The insulating base shall not fracture or beceme permanently defor

brmine compliance with the requirements of 5.9:during meter removal, one
s to be supported with the meter opening facing-down. A static load of 40 pour
simultaneously to each of any two jaws (not diagonally opposite) for a perio
base shall not fracture and no supporting'member shall become permanently

brmine compliance with the requirements of 5.9, one sample of the meter s
a rigid surface. A watt-hour metéris to be inserted until the back of the meter
of the socket or to the maximum depth permitted by the blades and jaws. Up
prce, the back of the metershall not move away from the socket flange more

Test of Insulating Base and Support

ulating base shall not be damaged when:

porting.a“field wiring terminal where wire connectors securing short lengths of
mpacity are torqued to 110 percent of the value marked on the meter socket.

sample of the
ied to any two
r of a rigid bar
b positioned in
may extend so
med.

sample of the
ds (18.1 kg) is
d of 1 minute.
deformed.

ocket is to be
rests squarely
on removal of
than 1/16 inch

conductors of

b) With respect to 7.6 and 7.14, the hardware securing the wire connector is torqued to 110 percent
of the value marked on the meter socket.

241 Theins
a) Supg
rated 4
24.2

Damage is considered to have occurred if:

a) The base insulating material cracks or rotates such that spacings are reduced below the values

specifi

ed in Spacings, Section 8;

b) Bosses, recesses, or other means to restrict turning do not perform their intended function;

c) Straps or bus bars bend or twist; or

d) Members move at electrical joints.
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Minor chipping or flaking of brittle insulating material may occur if the performance is not otherwise
impaired. Momentary flexing of metallic members without permanent deformation may occur.

25 Test of Torque and Force on Test Block

25.1

With respect to 6.3.3, one sample of a test block shall be subjected to the conditions described in

25.2 and 25.3. There shall be no damage to the insulating base or to the means restricting rotation of the
disconnect nut stud, nor displacement of the disconnect stud greater than 1/8 inch (3.2 mm).

25.2 The test block disconnect nut assembly is to be tightened to a torque of 110 percent of the value
marked in accordance with 27.11.1.

25.3 With th
be applied inw
the studisto b

RATINGS

26 Voltage gnd Current Ratings

26.1 Each 1
ampere rating
rating of a sing

Exception: A
meter socket ¢

26.2 A mete
for the assemt

a) Not

b) Not
used in

Reference 27.

b disconnect nut assembly removed from the securing stud, a 25-pound (14
ardly and axially for 1 minute to the tip of the test block disconnect nut stud . Di
e measured with the force applied.

neter socket shall be rated 300 or 600 volts alternating current and have
A maximum ampere rating may also be provided in accordance with 27.3
le meter socket position shall be greater than 400-amperes.

oltage rating less than, and in place of, 300 volts alternating current may be |
omplies with the requirements applicable to a 300-volt rated meter socket.

" socket assembly with more than,one meter position shall have an additional

ess than the values shown,in Table 26.1 and

more than the sumwofithe individual meter sockets, based on the continuous
accordance with\27.3.5.

3.4 and 27-3.6 for marking requirements for the line bus.

Table 26.1

ly that denotes the continuous current rating of the line bus. This rating is to be:

tN) force is to
5placement of

a continuous
5. No current

brovided if the

current rating

ampere rating

Minimum ampere rating of assembly

Number of meter sockets assembled together Percent of sum of ampere ratings?
2 50
3-5 45
6-7 44
8-10 43
11 42
12-13 41
14 or more 40

@ Maximum

ampere rating is used in accordance with 27.3.5.

MARKINGS
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27 General
271 Location
27.1.1 A marking shall be located as shown in Table 27.1 and shall comply with Permanence of Marking,
Section 28.
Table 27.1
Location of required markings
Marking visible with:?
Markings Reference paragraphs Cover removed Cover and met¢r installed
Identificatipn 27.2.1a),c),and d) X
Factory id¢ntification 27.2.2 X
Ratings 27.2.1b),27.3.1-27.3.7 X
Enclosure 2741 X
27.4.2 b b
27.4.3 X
Top (overhead) or bottom 27.51 X
(undergroynd) feed
Accessorigs 27.6.1-27.6.3 X
Circuit clogers and 27.71 X
disconnecijs
27.7.2,27.7.3 X
Neutral 27.81 X
Field installation 27.91 X
Terminals 27.10.1-27.1047 X
Test block 27.11:1 X
Short-circyit current 27.121%27.12.5 X

b Marking

to be located on the flange as specified in 27.4.2.

2 An"X" sitnifies that the marking is to be Visible under the conditions specified.

27.2 Identifjcation

27.21

a) The manufacturer's name, trademark or other descriptive marking by which th

A metter socket shall be marked with:

£ organization

responsible Tor the product may be iaentified,

b) The electrical rating;

c¢) An identifying designation such as a type or model number; and

d) Other appropriate markings as specified elsewhere in these requirements.

27.2.2 An open-type meter socket base shall be marked to specify that it shall be installed in an
enclosure and used only with current transformers in commercial and industrial applications.

2723

If a manufacturer produces or assembles meter sockets at more than one factory, each finished

device shall have a distinctive marking, which may be in code, by which it may be identified as the product

of a particular factory.
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27.3 Ratings
27.3.1 A meter socket as mentioned in 14.10 shall be marked to restrict the voltage rating to single

phase but may have an additional marking to accommodate use on a polyphase system in accordance

with 14.11.

27.3.2 A meter socket having facilities for terminating more than one conductor at any line or load pole
shall be marked with the ampere rating of each set of terminals.

27.3.3 The continuous ampere rating of a meter socket shall be marked as follows:

Continuous."

___ Amp

27.3.4 Mete
ampere rating
Amp Continug

27.3.5 Ifam
follows: "

socket assemblies with more than one meter position shall be marked with
as follows: "Line Bus Rating Amp Continuous." or "Overall Assembly
us", or other equivalent wording.

pter socket is marked with a maximum ampere rating, the complete marking s
Amp ( Amp Continuous)." The maximum ampere rating 'shall be 125 per

the continuous

27.3.6 Meter
ampere rating
Continuous)."
wording. The
ampere rating

27.3.7 Fora

rating to single-phase, 3-wire dwelling service applications. Such a rating shall not exceed 1

the continuous
Exception: Th
27.4 Enclos

2741 A me
environmental
for Electrical H
requirements
meter socket

ampere rating.

socket assemblies with more than one meter positian‘'may also be marked wi
the complete marking shall appear as follows; Line Bus Rating Am
or "Overall Assembly Rated Amp ( Amp Continuous)”, or oth
maximum line bus ampere rating shall be 125 percent or less of the contin

ampere rating.
b word residential may bé used in place of the word dwelling.
Lire

ter socket shall be marked with a Type number (1, 2, 3, 3R, 3S, 4, or 4X)
condition§in which it is capable of being used as specified in the Standard fi
Equipmeént, Environmental Considerations, UL 50E. A meter socket that com

an additional
Rated

nall appear as
cent or less of

h a maximum
P ( Amp
er equivalent
uous line bus

current rating as shown in note ¢ of Table 7.1, a meter socket shall be marked to limit that

25 percent of

indicating the
or Enclosures
plies with the

or more than one type of enclosure is not prohibited from having multiple de¢signations. A

13.

hallynot be marked with an enclosure designation of Type 6, 6P, 11, 12, 12K, o

Exception: Open-type meter socket bases are not required to be marked with a Type number.

27.4.2 With respect to 4.22, a meter socket of the semi-flush type shall be provided with markings to
specify that when the enclosure is mounted as intended, the flange shall be covered by building paper or
flashing. The marking shall be located on the front of the flange.

27.4.3 Anen

closure of the gangable type shall be:

a) Provided with instructions on how the units are to be joined and

b) Marked to indicate by catalog number or other designation:

1) Those enclosures with which it can be joined and
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2) The links or jumpers necessary to interconnect the current carrying parts.

27.4.4 With regard to note A of Figure 10.1 and Figure 10.2, if a conduit hub or factory provision for a hub
is not provided and if the meter socket manufacturer intends to allow the wire entry to be located other
than at the center line of the meter socket base, the location for an opening through which a conductor
may enter or exit an enclosure shall be marked on the enclosure or on a wiring diagram provided with the
meter socket.

27.5 Top (overhead) or bottom (underground) feed

27.5.1 Unless a meter socket is intended for supply wiring from both top and bottom of the enclosure, it
shall be marked "Overhead feed only," or " Underground feed only," or the equivalent. The phrase "Top
Feed" is conkidered equivalent to "Overhead Feed" and "Bottom Feed" is considered| equivalent to
"Underground Feed."

27.6 Access$ories

27.6.1 If, in] accordance with 3.2, an accessory is shipped from the factory separate fjom the meter
socket with which it is intended to be used:

a) The accessory shall be marked with its own catalog numbet or the equivalent and|with the name
or trademark of the manufacturer;

b) The meter socket shall be marked to indicate thercatalog number, or the equlvalent, of any
accessory that is for use with it; and

c) Installation instructions shall be furnished with the accessory or with the meter sogket unless the
constrpiction makes the installation obvious.

27.6.2 Equipment provided with means itovaccommodate one or more separable confuit hubs and
closure fittingg shall be marked with the:niame or trademark of the manufacturer and with the conduit size
and correspomnding catalog designatiofi of those fittings that are for use with that enclosure.

trademark angl the catalog numbeér or equivalent. Such a hub or fitting may be shipped separately, and any
gaskets, hardware, and instructions necessary for installation shall be shipped with the fifting packaged
with the enclosure.

27.6.3 A separable conduit hubvand a closure fitting shall be marked with the manufact;Erer's name or

27.7 Circuil closers and disconnects

27.7.1 A meter socket provided with a device that will automatically render load circuit parts live when
the meter is not in place shall be marked "WARNING" and the following or the equivalent: "Removal of
meter does not de-energize circuit."

27.7.2 A meter socket provided with a manually operated device that will render load circuit parts live
when the meter is not in place shall be marked to caution that the circuit may be live with meter out.

27.7.3 A meter socket intended to provide a disconnect position for the insertion of a watthour meter, or
that is not intended for use with disconnect sleeves, shall be marked to indicate the intended use or
limitations.
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27.8 Neutral
27.8.1 A meter socket that contains an insulated neutral shall be marked to indicate that the neutral

terminal is bonded to the enclosure if that is the case.

27.9 Field installation

27.9.1

A meter socket and a mounting post or pedestal that can be installed together in the field as

distribution equipment shall each be marked for use together. The marking shall include the
manufacturer's name or trademark and catalog number of equipment to be used with it.

27.10 Termi

27.10.1 Ifay
suchuse,am

27.10.2
use of a partic
shall be provig
wiring diagran

27.10.3  With
value of tighte

27.10.4 The
field connecte

a) Amp
b) The

c) Wireg

shall be indic4
sizes to allow
voltage drop fif
in the marking
terminal conne

nals

vire terminal is rated for securing more than one conductor in an opening-and
brking indicating the number of conductors shall be provided.

If a factory-installed pressure terminal connector or terminal assemblyCovered in 7

ular tool for securing a field installed conductor, any necessaryinstructions for
ed. The instructions shall be included in a visible location.such as on the cq
, oron a tag secured to the connector.

respect to 7.5, a meter socket shall be marked 10 show a range of values
ning torque to be applied to the clamping screws of all terminal connectors for f

size (AWG) and conductor metal (copper.er aluminum) of the insulated wire i
 and for which the equipment is suitablezwith regard to:

acity, as specified in Table 7.1;
field wiring terminal, as specified in 7.4; and

-bending distance, as specified in Wire-Bending Distance, Section 10,

ted by markings(inja readily visible location. The marked wire range may in
for use of the\meter socket at less than its rated current or larger sizes tg
the required.wire-bending distance is provided for the maximum sized condu
. These.markings may be provided on a wiring diagram or on the terminal cg
ctor is\ar’integral, nonremovable part of the meter socket jaw.

27.10.5

s intended for

.6(d) requires
using the tool
nnector, on a

or a nominal
eld wiring.

ntended to be

clude smaller
allow for the
ctor specified
nnector if the

If a meter socket is intended for and has been tested for use with 90°C (194°F) a

mpacity-sized

conductors on the line side of the meter socket in accordance with Exception No. 1 to 14.6, the meter
socket shall be marked "Conductor sized for 90°C may be used on the line side of the meter socket" or the
equivalent.

27.10.6 If any terminal is marked to indicate that aluminum wire may be used at that terminal (such as by
being marked with the symbol A1), and if such marking is visible under the conditions described in
27.10.11, the equipment shall be marked in accordance with 27.10.7, 27.10.8, or 27.10.9, whichever
applies.

27.10.7 If, because of wiring space or other factors, no terminal is rated for use with aluminum
conductors, whether marked on the terminal or not, the equipment shall be marked "Use copper wire only."

27.10.8 If the wiring space and other factors are such that all terminals are rated for use with aluminum
conductors as well as copper conductors, the equipment shall be marked "Use copper or aluminum wire."
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27.10.9 If the wiring space and other factors are such that some terminals are rated for use with
aluminum conductors as well as with copper conductors while the remainder of the terminals are rated for
use with copper conductors only, the equipment shall be marked "Use copper wire only except at
terminals...." The marking shall positively identify the terminals that are rated for use with aluminum wire.

27.10.10 The word "terminal" as used in 27.10.6 — 27.10.9 signifies any field wiring terminal of the
equipment as well as all terminals of any component assembly that is installed or intended to be installed.

27.10.11  The term "visible" as used in 27.10.6 signifies a marking that will be visible when a cover has
been removed. A marking on a separately supplied connector or a connector or part thereof that is likely to
be removed or displaced during the wiring operation is considered to be visible.

271012 O
markings are

Exception: A
equivalent if it

27.10.13 TH
less than 3/34

27.10.14 A
which has a ¢
equipment is
terminal shall
which the tern

27.10.15 Th

a) Nur

b) Sizg;

c) Mat

d) Apg

nly the words within the quotation marks in 27.10.7 — 27.10.9 shall be use€
provided, and any abbreviation for copper and aluminum shall be "Cu-Al’-or *A

marking employing a wording differing from that specified in 27,10:9 may
clearly and completely conveys the significant information.

e lettering in the marking described in 27.10.9 and the Exception to 27.10.1
inch (2.4 mm) in height.

terminal capable of securing two or more combinations of conductors in m
urrent-carrying capacity rated for the application; shall be identified and mar
rated for use with the combination of conductors requiring the larger wirir
be identified by a prominent marking that\will state the number and size of
ninal is intended.

e intended use of any terminal with respect to:

hber;

brial of conductor;

lication of joint compound; or

e) Terminal location

may be show

n.by 'a marking associated with other required markings (such as on a wiring @

d when these
-Cu."

be considered

2 shall not be

ultiple, any of
ed unless the
g space. The
conductor for

iagram). Such

LA iAo nt ~Ff re.

markings sha

Al aof- anvermarkinac-on-the-connacta
OO PCTIOCT T o arty riaric igS o e COTTCTtoTsT

Exception: The markings may appear on wire connectors of the integral type.

27.10.16
indicate the id

entifying designation of acceptable terminal assemblies.

If it is intended that terminal connectors be field installed, the equipment shall be marked to

27.10.17 The terminal assembly or the packaging shall carry a marking comprising the manufacturer's

name and ide

ntifying designation.

27.10.18 With respect to 7.6 and 7.14, tightening torque for the hardware that fastens the wire connector

to the meter s

ocket shall be provided in the equipment by the manufacturer.
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27.11 Test blocks

27.11.1 A meter socket provided with a test block assembly shall be marked to show the value of torque
to be applied to the disconnect nut.

27.12 Short circuit ratings

27.12.1 A meter socket shall be marked with the following:

a) The phrase "Short-circuit current rating," the rms symmetrical short-circuit current rating in
amperes as noted in Table 27.2, and the phrase "Watthour meter not included in short-circuit
current rating."

Exceptfon: A meter socket rated 30 amperes or less (intended for use with cunrent|transformers)
need npt be so marked.

b) The maximum voltage rating for each marked short-circuit current rating:

¢) Additional markings as covered in 27.12.3 — 27.12.5 if the rms symmetrical short{circuit current
rating af the meter socket exceeds 10,000 amperes.

Table 27.2
Short circuit current

RMS symmetrical afmperes
10,000 30,000 85,000
14,000 35,000 100,000
18,000 42,000 125,000
22,000 50,000 150,000
25,000 65,000 200,000

27.12.2 Thelshort-circuit current.rating of a meter socket shall be located where it will be visible after the
meter socket is installed. The location of the marking may be such that the cover or watthour meter must
be removed tg render the marking visible. This rating shall be:

a) An i:[tegral patt'of a marking containing the manufacturer's name or

b) An integral.part of other required marking.

If there is more than one short-circuit current rating, all such ratings shall appear together.

27.12.3 If the short circuit current rating of a meter socket is dependent upon the use of a current limiting
fuse, as covered in Table 15.1, the meter socket shall be marked "When used in conjunction with
ampere maximum Class __ fuse, this meter socket is rated for use on a circuit capable of delivering not
more than _ RMS symmetrical amperes ___ volts maximum." The first blank space shall be filled with
the fuse ampere rating; the second blank space shall be filled with the fuse class designation (J, RK1,
RKS5, or T); the third blank space shall be filled with the maximum short circuit current that the circuit can
deliver; and the fourth blank space shall be filled with the circuit voltage rating.

27.12.4 A meter socket, marked with an assigned short-circuit current value based on use with a circuit
breaker in accordance with Table 15.1, shall be marked "When used in conjunction with a circuit breaker
rated no more than __ amperes this meter socket is rated for use on a circuit capable of delivering no
more than __ RMS symmetrical amperes, __ volts maximum (not in excess of the circuit breaker
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interrupting rating)" or the equivalent. The value of amperes shall correspond to the symmetrical values
given in Table 27.2.

27.12.5 If the short-circuit current rating of a meter socket is dependent upon the use of a specific circuit
breaker, the meter socket shall be marked "When used in conjunction with a circuit breaker rated not
more than amperes this meter socket is rated for use on a circuit capable of delivering not more than

RMS symmetrical amperes,

volts maximum (not in excess of the circuit breaker interrupting

rating)" or the equivalent. The value of amperes shall correspond to the symmetrical values given in Table

27.2. The first

blank space shall contain the manufacturer's name and type designation.

27.13 Low voltage rating

27131 Ifa
the space ide

28 Permangnce of Marking

28.1
Standard for B

POSTAND P

CONSTRUCT

29 General
29.1

29.2 Apost

a) For
shall b

other mounting means.

b) For
concrg

29.3 As sha
extension of

A required marking shall comply with the permanence of marking\requirements

Post and pedestal type meter sockets shallfiave enclosures intended for outdoor use

space is intended for low voltage wiring as specified in 9.3.1, a marking sha
ntifying the space for such use.

Enclosures for Electrical Equipment, Environmental Considerations, UL 50E.
FDESTAL TYPE METER SOCKETS

ION

pr pedestal type assembly shall have mounting facilities provided as follows:
a post type assembly, instructions for embedding the post at grade level in pg
e provided. A post not intended to be embedded in poured concrete shall be

a pedestal type-assembly, mounting holes or similar facilities in the base fo
te slab.

wn incFigure 29.1, a post or pedestal type meter socket comprises an integt
he\socket enclosure to form a raceway free from sharp projections and se

| be located in

located in the

ured concrete
provided with

securing to a

al or separate
rving to route

4 d tot ol £ ; +
conductors froéman Hhtergrotharaftotermifarstoregupment
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Figure 29.1
Typical post and pedestal

METER SOCKET

INTEGRAL WITH ]
POST ENCLOSURE

O

LINE _AND
GROUNDING TErMINALS —+000 O] 1
12
GROUND LEVEL
2 ﬂ Z
18 0e BOTTOM OF
POST: FOR
SEPARATELY
CONDUCTOR
ENTRY LEVEL —— ———ﬂ— =% SUPPORTED POST
— — — FOR SELF-
sBi1st SUPPORTING POST
METER SOCKET | |
NTEGRAL WITH
PEDESTAL ENCLOSURE Q
LINE AND — 12
SROUNDING TERMINALS —+L1 00 o O
— L= GRADE
A%Bfa - "/ LEVEL
:?‘Aq.'déé-.qa.- N DAB VA?:
e — ]
7,
SLAB
SB1152
NOTE - All dimensions are minimum, in inches.
Inches (mm)
12 305
18 457
24 610
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30 Enclosu

30.1

re

The complete assembly of a meter socket and post or pedestal shall be fabricated:

a) Of galvanized steel in accordance with the Standard for Enclosures for Electrical Equipment,

Non-E

nvironmental Considerations, UL 50, and

b) In accordance with the modifications and additional requirements as specifically described for
post and pedestal enclosures.

Such an assembly shall comply with the tests as a beam as described in the Beam Loading Deflection
Test, Section 38, and for comparative resistance to crushing and torsion as described in the Torque

Deformation

Exception Nd.

enclosure neg
mm) thick, of
enclosure wo

Exception N(
aluminum neé

30.2 Bothin
and 12 inches

30.3 Anen
panels or cov

30.4 Inapo
for the enclos

Exception: A
exceed 10 ind

31 Ventilati

- — ' 2z (N) n Il 'H bl b e o b
Col, OCTLUUIT o7, AdllU UNT DTAlll LUaQUllTy UTTITUUUTT TTol.

1:  With respect to 30.3 and 30.4, the complete assembly of a meter sg
bd not be tested if the enclosure is fabricated of galvanized steel, minimum Q0.
of aluminum minimum 0.095 inch (2.41 mm) thick, and the construction is
Uld structurally act as an integral unit.

. 2: A pedestal type meter socket fabricated of minimum 0.075 inch (1
d not be tested.

side and outside surfaces of that portion of a post.below grade level and betwe
(305 mm) above grade level shall be painted in.addition to being galvanized.

losure can be considered as a structurally integral unit if all seams, joints, 2
brs are secured by fastenings spaced.asmaximum of 6 inches (152 mm) along

5t-mounted assembly, a sheet metal cover shall have a thickness not less thar
Lire.

rover of steel at least 0.063 inch (1.35 mm) thick may be of any length if the
hes (254 mm).

pn Openings
ation openings are provided, they shall comply with 31.2 — 31.11.

tion,epenings shall be guarded so that there is no direct access to a live part

cket and post
070 inch (1.78
such that the

91 mm) thick

en grade level

nd removable

pach side.

that indicated

width does not

as covered in

31.1 |Ifventi
31.2 Ventila
31.3and 31.4-

31.3 Ventilation openings shall be:

a) Screened or louvered openings with internal barriers or

b) Hoods or stacks with labyrinth air passages.

31.4 A barrier shall be of such dimensions and so located that a straight line drawn from any live part
past the edge of the barrier will intersect the enclosure minimum 1/4 inch (6.4 mm) from the edge of an
opening.

31.5 A ventilation opening (slot, louver, or the like), shall be protected by one or more baffles, barriers, or
other obstructions of such dimensions and locations that any access path to a live part requires at least
two changes of direction, one of which involves an angle of 90 degrees or more from a straight line as
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shown in Figure 31.1. In addition, if the minor dimension of a ventilation opening is larger than 1/4 inch (6.4
mm), it shall be protected by a screen having a minor dimension not larger than 1/4 inch.

Figure 31.1

Angle of change of direction

Live Part
\ N
\\ B
\ ]

A N
\ 90" _or greater
rd
rd
7
Enclosure Pid
7

\ J~ Barrier

Ventilation L
Opening Direction of Travel

S2143C

NOTES
A — No live parts germitted in this area.

B — Live parts acckptable this side of barrier.

31.6 The sizg, shape, and location of a'screened opening shall not weaken the overall enclpsure.

31.7 The wiles of a screen required to protect a ventilation opening shall not be smaller than 16 AWG
(1.3 mm?) and|the openings in the)screen shall not exceed 1/4 inch (6.4 mm) in any dimension.

31.8 Perforgted sheet steel or expanded-steel mesh shall be minimum 0.042 inch (1.07 mm) thick if
uncoated or 0J045 inch~(4.14 mm) thick if zinc coated if the mesh openings or perforations gre 1/2 square
inch (3.23 mm¥°) or less’in area. For larger openings, the steel or mesh shall be minimum 0.980 inch (2.03
mm) thick if urjcoated or 0.084 inch (2.13 mm) thick if zinc coated.

Exception: If deflection of the expanded-steel mesh will not alter the clearance between uninsulated live
parts and grounded metal so as to reduce spacings to values below the minimum values specified in Table
8.1, expanded-steel mesh may be made of minimum 0.024 inch (0.61 mm) thick sheet steel if uncoated or
0.028 inch (0.71 mm) thick sheet steel if zinc coated.

31.9 The width of ventilation louvers in an enclosure shall be such that at least 1/6 of the enclosure
material will remain at each end of the louver.

31.10 A separate louvered panel that is riveted or welded in place over a ventilation opening in the
enclosure shall be no less than 0.032 inch (0.81 mm) thick sheet steel.

31.11 A ventilation opening in the top of the enclosure shall be covered by a hood or protective shield
spaced above the opening to restrict the entry of foreign material and rain.
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32 Mounting

32.1 Provisions for mounting of a pedestal-type enclosure shall support aluminum parts not less than 1/4
inch (6.4 mm) above the mounting surface.

Exception: A metallic or nonmetallic coating may be used to separate aluminum from a concrete pad if the
coating is tested and found to have resistance to corrosion equivalent to that of galvanized steel (G90 zinc
coating) 0.061 inch (1.5 mm) thick.

32.2 No aluminum part of a post type enclosure shall extend below a level 12 inches (305 mm) above the
marked grade level.

33 Groundihg

33.1 To proyide a means for grounding the enclosure of a post or pedestal type of meter sqcket, exposed
noncurrent cgrrying metal enclosing conductors or electric equipment, or forming.a‘part of stich equipment
shall be congluctively connected to a single pressure wire connector or appropriate terminal screw,
mounted in and on the enclosure at a point accessible during installation.

33.2 The wjre connector or terminal screw specified in 33.1 shall be capable of propdrly securing a
grounding compductor selected in accordance with Table 12.1.

34 Grade Level

34.1 In a post or pedestal type of meter socket, the lowest live part (including terminals fof the neutral or
grounding comductors) or splicing area shall not be less than 1 foot (0.3 m) above the marked final grade
level.

34.2 In a pgst-mounted meter socket the opening provided in the base for the entrance df underground
wiring shall b¢ rolled, flanged, or equipped with a bushing so that there will be a smooth, rounded surface
against which the cables can bear. For a ‘self-supporting post, the opening shall be at least 18 inches (457
mm) and the|bottom of the post at'least 2 feet (0.6 m) below the marked final grade level. For a post
intended to b¢ separately supportted, the enclosure shall extend at least 18 inches below the marked final
grade level.

PERFORMANCE

35 SprinkhT Test

35.1 In addition to the Rain Test, Section 17, meter socket equipment having an open bottom for
underground wiring and intended for direct burial (post) or pad mounting shall be capable of withstanding
sprays simulating a lawn sprinkler applied to exposed sides. As a result of the test, water may be present
on the inside surfaces of the enclosure wall but not on any interior parts. The nozzle shall be the same as
in the rain test covered in 17.1, but the pressure shall be 15 psi (103 kPa) and the nozzle shall be located
at the marked final grade level 3 feet (0.9 m) from the enclosure and shall be aimed at a point on the
enclosure 2 feet (0.6 m) above grade level. The sprays are to be applied for periods of 1 hour.

36 Crushing Deformation Test

36.1 A post or pedestal meter socket enclosure shall be subjected to a crushing force created by the
application of a weight of 200 pounds (92 kg) applied as described in 36.2. There shall be no permanent
deformation of more than 0.125 inch (3.2 mm) nor a temporary deflection of more than 0.250 inch (6.4
mm).
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36.2 The sample is to be prepared for the test described in 36.1 as shown in Figure 36.1. The sample is
to be supported on a smooth, rigid, flat surface. The steel application rod is to be positioned at the center
of the area to be tested. The position of the top of the application rod is to be noted by means of a dial
micrometer, mounted on a test stand, both before, during, and after application of the 200-pound (92-kg)
test weight. The stand for the dial micrometer is to rest on a surface that remains fixed at the same level as
the back of the sample in the test area.

36.3 The deflection of the surface tested is the difference between readings of the dial micrometer before
and during application of the test weight. The deformation of the surface tested is the difference between
readings of the dial micrometer before the application of the test weight and after removal of the weight.

Eigure-36-1

Crushing deformation test

DIAL MICROMETER
200 LBsS.

%X%X4INCH

SQUARE
STEEL ROD
SB1075
Inch (mm) Pounds (kg)
1/2 12.7 200 92
4 102

37 Torque Deformationtest

37.1 A mounting post or pedestal, when tested in accordance with 37.3, shall not have a vertical
displacement "h" greater than the values shown in the formulas specified in 37.3. The vertical
displacement is to be measured by means other than the weight bar shown in Figure 37.1 and is not to
exceed an axial rotation of 2-1/2 degrees.

37.2 The sample of a post is to be prepared by securing the post to a fixed support at the grade level
mark. When testing a pedestal, the sample is to be firmly mounted in the intended manner to the fixed
support. The top of the post or pedestal is to be subjected to a torque of 2400 pound-inches (271 N-m)
applied at right angles to the longitudinal axis of the post or pedestal. The weight "W" is to be attached to
the horizontal weight bar at a distance "d,," no less than 24 inches (610 mm) from the pivot, as shown in

Figure 37.1.
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Torque = Wd, = 2400 pound-inches (271 N-m)

37.3 The vertical displacement "h" in inches (mm) is to be less than or equal to the constant 0.0437
(0.1432 for Sl units) times the product of the length "d," in inches (mm) of the horizontal measuring bar
and the length of the sample "L" in feet (m) as shown in Figure 37.1.

h (in) < 0.0437 x d, (in) * L (ft)

h (mm) < 0.1432 % d, (mm) * L (m)

Figure 37.1

Torque deformation

GRADE LEVEL MARKP

FIXED SUPPORT \

- PIVOT POINTS ° 1 d
PIPE
' N

I 2\|/1
. i
MEASURING BAR
d1 “ WEIGHT BAR
\ ' w

SB1074A

NOTES

@ For a metallic post or pedestal having a flat top, a conduit hub may be used to apply the torque from the pipe to the sample. For a
non-metallic enclosure or a post with an open top over which a power outlet is mounted, a four-sided frame shall be provided to
maintain the shape of the power outlet. The frame is to be inside or outside the enclosure or post, overlapping no more than 1 inch
(25.4 mm). The pipe shall be secured to the frame in any convenient manner to transmit the torque from the pipe to the sample.

® For a post, the hole in the fixed support is maintained at the grade level mark. For a pedestal, a hole is not necessary for the rigid
surface since the sample is secured to the supporting surface by the mounting means.

d; — The horizontal distance from the center line of the pipe to the point on the weight bar where the weight is attached.
d, — The distance from the middle of the surface of the post or pedestal to the end of the measuring bar.

L — The length of the enclosure between the measuring bar and the rigid surface.

W — The weight applied to provide torque as specified in 37.2.

h — Vertical displacement.
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38 Beam Loading Deflection Test

38.1 A mounting post or pedestal shall have such longitudinal stiffness that, when located as a beam
supported near each end, a force created by placing a 200-pound (90.7-kg) weight on a 1/2- by 1/2-inch
(12.7- by 12.7-mm) steel bar spanning the widest surface midway between the supports will produce a
deflection not in excess of 0.015 inch per foot (1.25 mm/m) of distance between supports.

38.2 The sample is to be prepared for the test described in 38.1 by supporting it on two fixed members
located not more than 3 inches (76.2 mm) from each end for a pedestal and no more than 3 inches from
the top end and not more than 3 inches from the marked grade level as shown in Figure 38.1 for a post.

38.3 Deflection of the post or pedestal is determined by a dial micrometer used to measure the
displacement pn either lower side corner below the 1/2-inch (12.7-mm) square pressure bar.

Figure 38.1

Beam loading deflection

1/2 %' 1/2 x (W+2)inches
WEIGHT —— = 12,7 x 12.7 x (W+50.8)mrh]

l K GRADE LEVEL MARK

fﬁ; J

-
.7 -~

-
__L/z_,I////lj/ "

[j// /W/

‘ 3 inches (76.2mm) MAX

’, 3 inches (76.2mm) MAX.

P

LA

SBJ073A

NOTES

Vertical Displacement (D) measured at point A with weight applied.

L is the measurement between support blocks [blocks 2- by 2-inch (50.8- by 50.8-mm) cross section]
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Deflection =

MARKINGS

D(in thousands of an inch)
L (in feet)

39 Post Type Enclosures

39.1

have the following:

= 0.015inch per foot(1.25 mm per m) maximum

A post-mounted meter socket having an open bottom for the entry of underground conductors shall

a) A markmg showing the final grade Ievel which shall be no Iess than 2 feet (0.6 m) above the

401

A ped
a concrete b

specifying the

aluminum bas

F a separately

rt.

stal type meter socket shall have a marking showing instructions for securing the pedestal to

se through which the underground conductors enter the enclosure by means
recommended installation procedure to avoid damage to a pedestal ha
e as covered in 32.1.

METERING TRANSFORMER CABINETS AND METERING TRANSFORMER CABINET IN

GENERAL

41 Details

411 These
intended for u
maximum 60
structures ar¢

41.2 Deviceg
type devices)

41.3 Device

Fequirements cover metering transformer cabinets and metering transformer c
se with either window type’or bar type current transformers rated maximum 60
D volts. Current transformer cabinets and metering transformer cabinet inte
considered “bus(type” devices.

s intended for*use with window type current transformers may include bus §
or may bef the design to only accommodate insulated conductors.

s intended for use with bar type current transformers shall include bus struct

of conduit and
ving a coated

TERIORS

hbinet interiors
00 amperes at
riors with bus

tructures (bus

Lres (bus type

devices).

41.4 Bus type metering transformer cabinets may have a maximum rms symmetrical short-circuit current
rating of 200,000 amperes. Bus type metering transformer cabinet interiors not intended for use in a
specific enclosure may have a maximum rms symmetrical short-circuit current rating of 50,000 amperes.

CONSTRUCTION

42 General

42.1

42.1.1

Cabinets and interiors

applicable requirements specified in Sections 3—-7, 9, 10 and 11.

Metering transformer cabinets and metering transformer cabinet interiors shall comply with the
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42.1.2 Metering transformer cabinet interiors not intended for use in a specific enclosure shall require no
field assembly of components. The interior shall be provided with a frame or backplate provided with
mounting means for field installation into any intended enclosure that complies with the Standard for
Enclosures for Electrical Equipment, Non-Environmental Considerations, UL 50.

42.2 Bus-to-bus and bus-to-wire connections

42.2.1 The connection of bus bars to bus bars or bus bars to wires shall comply with the applicable
requirements for current-carrying parts as specified in the Standard for Switchboards, UL 891.

42.3 Sizing of bus bars

us bars shall
Standard for

4231 In a
comply with
Switchboards,

(1dition to the requirements specified in Current-Carrying Parts, Section 6,0
he applicable requirements for current-carrying parts as specified in- the
UL 891.

42.4 Spacinpgs

42.4.1 The g interior of the

bus type shall

pacings for a metering transformer cabinet or metering transformer cabinet
be as indicated in Table 42.1.

Table 42.1
Minimum spacings

Between uninsulated live parts of opposite
polarity

Between uninsulated live garts and any
grounded dead metal

T

Voltage irfvolved?®

Greater than

Over surface,”

Through air,

Over surface,

Maximum inches (mm) inch (mm) inch (mm) inc

hrough air,

h (mm)

0
125
250

12.7 12.7
250 1-1/4 31.8 3/4 19.1 12 12.7 1/2

600 2 50.8 1 25.4 1 25.4 1/2

125 3/4 G 1/2 12 1/4

12.7
12.7
12.7

NOTE - An isold
polarity or betwe
the dimension of

@ |tis assumed tl
voltage of the sy

® |n measuring a|
insulating materi

ted dead-metal part (such as a screw head or washer) interposed between uninsulated live parts
en an uninsulated live'part and grounded dead metal is considered to reduce the spacing by an an
the interposed partalong the path of measurement.

at the voltage from a grounded service conductor live part to grounded dead metal equals the ling
Btem.

h overssurface spacing, any slot, groove, and the like that is 0.013 inch (0.33 mm) or less wide in th
Al is to be disregarded.

f opposite
hount equal to

+to-neutral

e contour of

PERFORMANCE

43 Short-Circuit Test Performed

43.1

43.11

General

A metering transformer cabinet or metering transformer cabinet interior of the bus type shall be

subjected to a short-circuit current test in accordance with the applicable short-circuit requirements in the
Standard for Switchboards, UL 891. Load connections shall be made in accordance with 43.1.2.

Exception No.

1:

Short-circuit testing is not required for a metering transformer cabinet or metering

transformer cabinet interior having a maximum rms symmetrical short-circuit current rating of 10,000

amperes.
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Exception No. 2: Short-circuit testing is not required for a bus type metering transformer cabinet or
metering transformer cabinet interior rated 4,000 amperes or less having a maximum rms symmetrical
short-circuit rating of 50,000 amperes if the product:

a) Is constructed in accordance with the Short-Circuit Test Not Performed, Section 44;
b) Complies with the performance requirements specified in 43.1.3; and

c¢) Is marked in accordance with 46.1.

43.1.2 Load connections to the shorting point shall be made with cable at least 4 feet (1.2 m) in length
per terminal. The length of load cable used is to be subtracted from the allowable length of line cable.

Exception: If the equipment is intended for connection to other equipment only with bus bars$, 12-inch (305
mm) bus bard may be used in place of the load cables.

43.1.3 A standoff insulator or nonmetallic channel in equipment marked with a short-circuif rating greater
than 10,000 amperes and utilizing Exception No. 2 to 43.1.1 shall be subjected to the tegt described in
43.2.1 and 4B.3.1. Three samples shall be subjected to each test. The\results are acg¢eptable if the
standoff insul@tor or nonmetallic channel does not crack.

43.2 Tensil¢ force

43.2.1 The ptandoff insulator or nonmetallic channel, or representative sample, shall be subjected to a
minimum tengile force of 1850 pounds (8229 N) applied, between the simulated encloslire supporting
means and bus bar support along the centerline of‘the mounting bolt. See Figure 4B.1 for typical
constructions| The force is to be applied by mechanical means moving apart at a rate of 10 inches (254
mm) per minute.
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Figure 43.1
Method of applying tensile force

Single—Bolt Multiple—Bolt
Standoff Standoff
Insulator Insulator

i
[nmmal

L
—

plate

A\
!

F

|
e
T

43.3 Cantileyer force

43.3.1 The sfandoff insulator or nonmetallic channel, or representative sample, is to be:
a) Mounted to a simulated enclosure steel plate and

b) Subjected to a minimum force of 675 pounds (3003 N), applied as specified anq as shown in
Figure #3.2.

A 4-inch (102-mm) length of 2 by 1/4 inch (50.8 by 6.4 mm) copper bus bar is to be mounted fto the support
at a distance ¢f 1-1/2'inches (38.1 mm) from the standoff insulator or nonmetallic channel. The force is to
be applied pgrpendicular to the 2 by 1/4 inch edge of the bus bar. The force is to be|applied by a
mechanical means moving at a rate of 10 Inches (Z54 mm) per minute.
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S20964

Method of applying cantilever force

Standoff Insulator or
Nonmetallic Channel

Figure 43.2

Busbar

Test Fixture

44 Short-Circuit Test Not Performed

441 General

4411 Thes
short-circuit ¢
to 43.1.1.

44.2 Constfuction

4421 Amg
to a metering

1-1/2"

(38.1mm)

e requirements cover. metering transformer cabinets and interiors having rnfs symmetrical
Lirrent ratings for which short-circuit tests may be waived in accordance with E

xception No. 2

ximum rms symmetrical short-circuit current rating as shown in Table 44.1 mgy be assigned

tests if all of the following conditions are met:

a) The construction complies with 44.2.2 —44.4.1.

b) The performance complies with 43.1.3 — 43.3.1.

c) The metering transformer cabinet or interior is marked in accordance with 46.2.

transformer-cabinet-ormeterina-transfaormer cahinet-interiorwithout condt |r\ﬁng short-circuit
tFERSioHRer-cabiret-o-mheteHRgHaRstormer-capbiRet e HOWHROU-GORGHGHN
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Table 44.1
Ratings and characteristics
Minimum Maximum
Maximum distance between distance
Maximum voltage opposite polgrlty between
rms sym. rating bus bars supports
short- Minimum | Maximum | (single or Minimum | Maximum Center or
circuit ampere ampere three bus bar bus bar Bus Number Closest to fraction
current, rating, rating, phase), width,? width,? 'I:J:rs of point, | center, | thereof,?
or
amperes | amperes | amperes volts inches® inches® EEP | phases | inches® |inches®| inches®
3 2 6
50,000 0 2,000 600 2 4 EE ; A , 21
3 4 b
50,000 1,000 4,000 480f 2 4 FF ) 5 I 21

@ Bus bars nominglly 1/4 inch (6.4 mm) thick aluminum or copper, one to four per phase.

b Refer to 44.2.6.|(EE refers to bus bars arranged edge-to edge; FF refers to bus bars arranged face-to-face.) See Figure 44.1 and
Figure 44.2.
¢ Refer to 44.2.8 1 44.2.11 and Figure 44.3 and Figure 44.4.

9 See 44.2.9 and[44.3.1 and Figure 44.1.
¢ See Table 44.2 for S| equivalencies.

fThe maximum vpltage rating may be 600 volts if the current rating does not exceed.2,000 amperes.

Table 44.2
Sl equivalencies

Inches (mm)
2 50.8
3 76.2
4 101.6
5 127
6 152.4
7 177.8
21 533.4

44.2.2 Copper or aluminum bus bars shall be nominally 1/4 inch (6.4 mm) thick and haye a width as
specified in Table 44.1; holes in bus bars shall not be larger than 0.448 by 0.813 inch (11.4 by 20.7 mm).

Exception: Larger holes may be provided as specified in 44.2.3.

44.2.3 At provisions for current transformers, copper or aluminum bus bars shall be minimum 1/4 inch
(6.4 mm) thick and 2— 4 inches (50.8 — 101.6 mm) wide. Holes in bus bars at supports shall not be larger
than 0.406 by 0.750 inch (10.3 by 19.1 mm), and holes for bus type current transformers shall not be
larger than 9/16 by 1-13/32 inches (14.3 by 35.7 mm).

44.2.4 The bus bar configuration shall be flat and rectangular.
44.2.5 The number of bus bars shall not exceed four for each phase.

44.2.6 Phase bus bars, including neutral bus bars, shall be arranged edge-to-edge or face-to-face as
described in Table 44.1 and shown in Figure 44.1 — Figure 44.4. Bus bars shall be secured by bolts as
described in 44.3.3 and as shown in Figure 44.1.
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Figure 44.1

Edge-to-edge bus bar construction

Maximum
- 4 Inches Bolt To Standoff Insulator _
(102 mm) Or Nonmetallic Channel®
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2 Inches | i
4 7
+— | — e —
TT I e = e e e

\
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See Note d
Support Member

(N

M399

NOTES

Maximum Channel — See
21 Inches| Note C
(533 mm)
Neutral
If
Provided
R I e Y — ] — R - — ¢ [— - — ]
e S b = — - — e | — - —
Minimum ! !
2 Inches ’
50.8 mm) Maximum
4 Inches
(102 mm)

@ Bolts may be pqgsitioned horizontally if they.are centered minimum 1-7/8 inches (47.6 mm) apart and not more thafp 21 inches (533.4

mm) between bolts in the upper and lowerchannels.

b Single bolts maly be provided maximum 4-3/4 inches (120.7 mm) from the end of the neutral bus bar and not md
(533.4 mm) betwpen the bolts in the upper and lower channels.

®See 44.3.1.

9 See Table 44.1/

re than 21 inches
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Figure 44.2

Face-to-face bus bar construction
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NOTE a — See Table 44.1.
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