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INTRODUCT
1 Scope

1.1

ION

These requirements cover meter sockets for use with:

a) Watthour and similar meters;

b) Test

c) Met

d) Met

switches;
ering transformer cabinets; and

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 meter sockets may be housed in a metal pedestal enclosure intended for n

concrete slab
poured aroun
posts or pede|

1.5 Some n

equipment.

1.6 Except 3s indicated in 1.10, as cevered by these requirements, a meter socket does ng
a) A meter,
b) An pvercurrent deviee,
c¢) An instrumenttransformer,

d) An Trcing or switching part, or

in accordance with the National Electrical Code, NFPA 70.

bckets are marked with a continuous duty ampere rating andmay in ag
(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

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

eter sockets may be intended fer, mounting on a mounting post or pedestal

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

dition have a
ere rating.

5 and jaw type
ring the meter

nhounting on a
hout concrete
support. Such

for distribution

t include:

e)Asi

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 and
Supplement SB, that covers meter socket adapters with provisions for connection of distributed generation
equipment, that may contain overcurrent protection.

2 General
2.1 Components
2.1.1 Exceptasindicated in 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) Invglves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is syperseded by a requirement in this standard.

2.1.3 A component shall be used in accordance with its rating.established for the intended conditions of
use.

2.1.4 Specific components are incomplete in construction features or restricted in| performance
capabilities. Juch components are intended for tise only under limited conditions, su¢h as certain
temperatures not exceeding specified limits, and shall be used only under those specific condlitions.

2.2 Units of measurement

2.2.1 Values|stated without parentheses are the requirement. Values in parentheses are g¢xplanatory or
approximate information.

2.2.2 Unless|indicated otherwise, voltages and current values mentioned in this standard are root-mean-
square (rms).

2.3 Undated references

2.3.1 Any undatedTeference toa tode or standard appearing i the Tequirerments of thisstandard shall
be interpreted as referring to the latest edition of that code or standard.

ALL METER SOCKETS AND METERING TRANSFORMER CABINETS
CONSTRUCTION
3 General

3.1 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 assembily 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 meteq socket provided with a circuit closer or disconnect shall be markeds 'as|applicable, in
accordance wWith 27.7.1 — 27.7.3.

4 Enclosure

4.1 An enclpsure 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 modified by additional requirements as
specifically dgscribed in this standard and shall be marked in accerdance 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 ot less than 0.020 inch (0.51 mm), butshall 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 Breakoyts and knockouts shall be located so as not to result in interference with terminals or
mounting scréw holes or to causereduction 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 singlée=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 n

ot 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

describ

ed 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 sf
and if t

411 The end

Exception: Th
conductors, a

412 All live
recessed not |

a) The

b) The

ne construction complies with 4.18.
losure of the equipment shall enclose all live parts.

is requirement does not apply to ventilating openings, an open bottom for
d the like, or if an intended meter is not in place.

bss than 1/2 inch (12.7 mm) behind the front planeof:
meter mounting rim of a ring type meter sogket as shown in Figure 4.1 or

meter support of a ringless type meter;socket.

ecial opening intended for connection to other equipment if marked as specified in 27.4.3,

underground

parts within a 3-inch (76.2-mm) radius of the cénter of the meter socket base shall be



https://ulnorm.com/api/?name=UL 414 2024.pdf

MARCH 1, 2024

UL 414

13

Figure 4.1

Ring type meter socket

~

1. /2%(10 7 AN W
METER RIPJG I/L \I‘x’llllll, wrmnmmrranTy
\\
) Sttt B i 7z
/ ) [
ENCLOSURE COVER
51985 — 1/16" (1.6mm) Minimum
4.13 The copstruction of a ring type meter socket shall be such that removal of the cover

procedure ten

Exception: TH
socket are re(

in Figure 4.1.

414 Inam
flanged or fla
the maximum

i

ding to guide the cover clear.of any uninsulated live part.

e guide or insulation.of a live part is not required if the jaws or other live pa
essed at least 1/16,irich (1.6 mm) behind the front plane of the meter socket ¢

eter socket-intended to mount up to three meters and having up to three
nged and-offset overlap construction or other features intended to strengthen
length of an enclosure of 0.053 inch (1.35 mm) thick steel or 0.060 inch (1

aluminum ma

y'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

b) For

ringless type meter sockets, installation of the cover and

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 (1

66 mm).

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

cooperating e

nclosures.
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4.18 Equipment 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) ldentify gangable enclosures by marking.
f) Ensure proper connection of live parts of ganged enclosures.
4.19 Each enclosure shall be provided with at least two mounting means not‘more than 5| feet (1.52 m)
apart and notjmore than 12 inches (305 mm) from either end unless intended for mounting as a post or
pedestal.
4.20 If internal mounting means are in the form of openings in the enclosure and are Iocalted above the
level of any liye part or terminal for a grounding connection, not.more than two such openings shall be

provided unleg
a)Allo

b) The

4.21 A venti
Openings, Se

4.22 Anencl
be marked as

423 A mete
(underground

5 Bases-In

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.

specified in 27.4.2.

- 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

din 17.1.

in Ventilation

psure of the semi-flush type shall be marked as an enclosure Type 3R and shall additionally

r bottom feed

5.1 A base

or 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 rg

quired.

Flammability rating of material®®

Test specified V-0 V-1 V-2 HB
Comparative Tracking Index Under Moist Conditions 3¢ 3¢ 3¢ 3¢
(CTIy>d
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 uninsulated live parts by at least 1/2 inch (12.7 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.
4 If the material |s used for indirect support and is spaced from uninsulated live parts by at least 1/2 inch¥(12.7 mm}, 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 levgls 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 99°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 ambient
temperature temperature) greater than the use
temperature, but npt less than 95°C

5.3 A base

conditions of {he tests described in 19.1 and 23.1.

54 Alivep

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

rt, rivet-s€rew head or nut on the underside of a base designed for surface
be countersumk no_ess’than 1/8 inch (3.2 mm) in the clear and covered to a depth of not les
(3.2 mm) with ajwaterproof, insulating sealing compound that will not soften at a tempe
(27°F) higher than the temperature observed at the point where it is used but not lower than

bmply with the

mounting shall
5 than 1/8 inch
ature of 15°C
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.


https://ulnorm.com/api/?name=UL 414 2024.pdf

16 UL 414 MARCH 1, 2024

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 pf a meter socket shall withstand insertion and withdrawal forces without permanent
deformation of damage to the insulating base. The rigidity of the assembly shall be sugch thaf after seating

a typical watth e between the
meter and flan

5.10 A mete
be used with g

Exception: 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 can.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

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;

e) 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) Cadmium.

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 acceptablhty of coatlng as mentioned in the
Exception to e to corrosive
environment.

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

6.1.6 A mulliple meter socket assembly shall be provided with all internal line conducton
both.

s or busing or

here the main

Exception: TH
terminals are

6.1.7 Instrug
carrying parts

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

interconnectin

6.1.8 Anins
material, cong

6.1.9 A curr
required spac

6.1.10 Fricti
live part.
6.1.11 If pan

threads engal
thread and th

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 interconneg
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

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.

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

bn between surfacestmay not be used as the sole means to restrict turning of
ts are held together by screws, a threaded part shall have not fewer than twg

ped. 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

hents for such

the minimum

An uninsulated

full, clean cut
taper or lead
s engaged.

6.1.12 A cu

rrent-carrying part of a meter socket shall be constructed so that the pa

rt 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
thickne

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 inc

3: A flat washer, a split-ring lock washer, or a bolthead that complies’ with
of 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 mentiored 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

jameter 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\
@)

© @

© [© (o)

(
TO LOAD JAW OF METER —/

STUD TO HOLD
SHORTING BAR 7

Y

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


https://ulnorm.com/api/?name=UL 414 2024.pdf

20

UL 414

MARCH 1, 2024

7 Wiring Terminals

7.1 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
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

Conduit trade size inches Temperature rating of:conductor
Sizg for? 75°C (167°F) 90°C ([194°F)°
AWG or
kemil (mm?) 3 Wires 4 Wires Copper Aluminum Copper Aluminum
14 2.1 12 12 15 - 20 -
12 3.3 1/2 12 20 15 20 15
10 53 12 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 1-144 115° 90° 130 100
1 42.4 1-1/4 1-1/2 130° 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 2-1/72 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

Table 7.1 Continued on Next Page
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Table 7.1 Continued

2 These values
conductors, oth
number of cond
the ampacity of

@ Conduit size b
conduit hubs or

® A meter socke
conditions:

1) Tes

2) Mar
¢ With respect t
75°C (167°F) rg
conductor ampd

0T ampacity apply only It no more than three conductors will be field-installed In the condut. 1f four |
br than a neutral that carries the unbalanced current, will be installed in a conduit (as may occur bg
uit hubs provided or because of the number of wires necessary in certain polyphase systems,arfo
leach of those conductors is reduced as shown in Table 7.2.

ased on use of conductors having insulation thickness comparable to that of Type THWconductor]
knockouts provided in the enclosure.

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

led in accordance with Exception No. 1 to 14.6, with temperature risedimits as specified in 14.3.

ked in accordance with 27.10.5.

Exception No. 2 to 14.6, equipment intended for use in a three-wire, single-phase dwelling servic|
ted conductors and marked in accordance with 27.3.7 maybe investigated for ratings in accordan
cities specified in Table 7.3.

Temperature rating of conductor
Conduit trade size inches
Size, for? 75°C (167°F) 90°C (194°F)°
AWG or )
kemil (mm°) 3 Wires 4 Wires Copper Aluminum Copper Aluminum
1750 887 5 6 650 545 735 615
2000 1013 5 6 665 560 750 630
NOTES

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.

or more

cause of the
other reason),

5 and with

lowing

E circuit with
te with the

Table 7.2
Ampacity of four or more conductors installed in a conduit

Number

Numbers

5 of conductors (diversity considered) Percent of values in table
4-6 80
7-24 70
25-42 60
43 ormore 50
bf conductaors.(diversity not considered) Percent of values in table
4-6 80
7-9 70
1029 5Q
21-30 45
31-40 40
41-60 35
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Table 7.3
Ampacity of conductors provided with meter sockets used in 3-wire, single-phase, dwelling
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
175 1/0 3/0
200 2/0 4J0
225 3/0 250 ‘kemil
250 4/0 300
300 250 kemil 350
350 350 500
400 400 600
7.2 A presslire wire connector intended to be used with a’joint compound shall either have the

compound in

on the equipment.

7.3 A main
aluminum con

erminal 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.

7.4 A pressy
the Standard
7.5.

re wire connector provided with or specified for use with a meter socket sha

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 nottbe'more than 100 percent nor less than 90 percent of the value er

static heating [test as spéecified in the Standard for Wire Connectors, UL 486A-486B, for
corresponding to the*ampere rating of the equipment.

torque value in accordance with UL 486A-486B.

e barrel of the connector or, if in a separate package, instructions for use shg
on the package. Connectors to which the compound must befield applied shall be identified

or Wire Connectors, UL-486A-486B, when tested using the tightening torqu

Il be provided
by a marking

5 (13.3 mm?)

|l comply with
e specified in

manufacturer.
The specified
hployed in the
that wire size

the assigned

7.6 With respect to Exception No. 1 to 7.1 and 27.10.15 and 27.10.16, pressure terminal connectors for

field connection (line or load) need not be provided if the following conditions are met:

a) Component terminal assemblies shall be available from the equipment manufacturer or one or

more types of pressure terminal connectors shall be specified for field instal
equipment.

lation on the

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.
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c¢) 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 for securing the
terminal connector shall be accessible for tightening before and after installation of conductors.

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 b

e included in the component assembly package or with the equipment.

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

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 usé with the equipment. The terminal assembly packages shall carry an identi

wire si

g)A W
the fag

7.7 Equipmént intended for the connection of a conductor larger than.10 AWG (5.3

provided with
27.10.16.

7.8 A No. 1

intended for the connection of a 10 AWG (5.3 mm?) or sniallér solid conductor if an uptur

equivalent is
permit shifting

7.9 A wire-b
terminal screy

710 Aterm
a) Be
b) Pro

c) Pro

7.11 Attachr

ze, and manufacturer's name or trademark.

ire connector of the type(s) mentioned in the marking may be installed‘on the
tory with instructions, if necessary, for proper connection of the conductor(s).

a pressure wire connector or have provision for pressure wire connectors in ag

0 (4.8 mm diameter) or larger wire-binding screw” may be employed at a

brovided to retain the conductor under the hHead of the screw when the screw
of the conductor.

inding screw terminal is one in which the conductor is intended to be form
v and can be so formed without.disengaging the screw from the terminal plate.

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

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

hent “of*a terminal for field wiring shall provide mechanical strength and

fying marking,

equipment at

mm?) shall be
cordance with

viring terminal
ned lug or the
is loosened to

ed around the

N-m).

incorporate a
l.

securing mea

hs to'prevent reduction of required spacings during intended use of the terming

7.12

If a pressure wire connector for field connections will accommodate a conductor larger than 4 AWG

(21.2 mm?) and is secured by the mounting of the socket jaws and a single screw, friction alone shall not

be depended

upon to prevent rotation of the jaw or wire connector.

7.13 Alock washer is not considered a positive means to prevent rotation.

7.14 Removable wire connectors provided with the meter socket equipment, must meet the

requirements
8 Spacings

8.1

of Section 24 when replaced with the torque specified in 27.10.18.

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 1 254 1/2 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.

® A through air of over surface spacing of 3/8 inch may be provided at other than wiring terminals in a cast-metal.er{closure or to
grounded metal fvhere indentation or deformation of the overall enclosure will not affect the spacing if the construcfion complies
with 20.1.2.
¢ In measuring ah over surface spacing, any slot, groove, or the like 0.013 inch (0.33 mm) wide or less in the’contodir of insulating
material is to be Hisregarded.
9 |f a meter sockgt base is intended for use as a component in equipment having a maximum voltagé rating of 300 Yolts, 300-volt
spacings may beg applied between the neutral and:

1) Phage potential parts and

2) Groynded dead-metal parts.

8.2 A terminal 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 bend an enclosure to the grounded cirguit conductor
may be considered to provide permanent electrical connection for the purpose of this requirement only if
such connectipn is not likely to be broken other thanfor test purposes.

8.3 In measyring spacings between an uninsulated live part and conduit bushings, it is tg be assumed
that a bushing} having the dimensions indicated in Table 8.2, is in place inside the enclosure jn conjunction
with a single Iqcknut on the outside of the enclosure.

Table 8.2
Bushing dimensions
Trade size of conduit, Overall diameter, Height,

inches inches (mm) inch (mm)
12 1 25.4 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 1 254

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
|
E
C D
v A
B |
C
E
D
D D A E
|
| s ] ’7/ :
C B ®
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 requiredl in Table8.1.
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 Fibers

9.1.3 A barri
0.013 inch (0.3

a)Bei
5.1, the

Except
for Poly

b) Hav

Except
a 60-he

9.1.4 A barri
(a)—(e). Thelt

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

hall not be used as a liner or barrier.

er that comprises the sole separation or is used in conjunction\with an air spad
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.

p @ minimum thickness of 0.028 inch (0.1 mm).

fon: 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 Poly

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

Lch 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 orVTM-0 | V-1orVIM-1 | V-2 or VTM-2 HB
Comparative Tracking Index Under Moist Conditions (CTI)° 4 4 4 4
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 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
Ilelated to
flammability
Propert Test Method Units classification
Distortion undeff load Heat deflection UL 746A Minimum °C 10°C gfeater than use
and mold stresq relief temperature, or temperpture, but not
less than 90°C, or
Vicat softening point, or UL 746A Minimum °C 25°C gfeater than use
temperpture, but not
less than 105°C, or
Ball pressure UL 746A Minimum °C (40°C minus the
temperature ambier|t temperature)
greater| than the use
temperature, but not
less than 95°C

9.1.5 A wrap of thermoplastic tape, rated for use as sole insulation, may be employed if:

c) The tape is not subject to compression.

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

point wheresthe“spacing prior to the application of the tape is not less than ha
-air spacing-shown in Table 8.1 the wrap is not less than 0.013 inch (0.33 m

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

the tape is less than ha
han 0.028 in

If the required
m) thick and is

If the required

) thick.

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;
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d) For chemically dilated tubing, a solvent recommended by the tubing manufacturer is used; and

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

9.2.1 Restricting barriers are used to:
a) Define a wireway or wiring space;

b) Preventthe-entnofrain:

c) Provide separation between circuits as defined in 9.3.1; or

d) Preent direct access to live parts through ventilation openings in the enclosure.

9.2.2 A sheef steel barrier shall not be less than 0.053 inch (1.35 mm) thick\if uncoated and not less than
0.056 inch (1.42 mm) thick if galvanized.

9.2.3 A metdl barrier may be thinner than indicated in 9.2.2 provided that its strength and figidity are not
less than that| of a flat sheet of steel having the same dimensions as the barrier and of|the specified
thickness.

9.2.4 A nonmetallic barrier shall:
a) Not be less than 1/16 inch (1.6 mm) thick and

b) Not contact any live part unless the barrier is of the type described in 9.1.3.
9.3 Isolating barriers

9.3.1 Space|nside the enclosure marked for use with:
a) Telephone or other communication circuits;
b) Clags 2 or Class.3 wiring; or

c) Community-antenna television cable, as marked in accordance with 27.13.1.

shall be separatetby barriersfrom space containing power Circuit components or witing-—1 e barrier shall
be provided in 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  The wire-bending distance provided in equipment for conductors to be installed in the field shall be
as specified in:

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 line-of-the-opening-for-wire-in-a-conrhector-angled-toward-the-exitin-the-wall-shall intersect the
center line of| the exit opening at the enclosure wall or external to the enclosure as lludtrated by wire

terminal G in Figure 10.2.

Exception No| 2: For a meter socket not installed in a metering transformer cabihet or interior, the wire-
bending distapce may be as specified in Table 10.2 for a conductor not larger-than 350 kdmil (177 mm?)
that enters orlexits the enclosure opposite the opening for wire in the connector provided the terminal is of
the lay-in typg or removable wire connector with integral mounting tangand complies with|the limitations
specified in Figure 10.2.

Table 10.1
Minimum wire-bending distance at.connectors in inches
Wire sige, 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 - - -

4> 21.2 3 - - -

3° 26.7 3 - - -

20 33.6 3-1/2 - - -

1P 42.4 4-1/2 - - -
1/0°P 53.5 5-1/2 5-1/2 7 -
2/0° 67.4 6 6 7-1/12 -
3/0° 850 6-1/2 (1/2) 6-1/2 (1/2) 8 -
4/0° 107 7 (1) 7-1/2 (1-1/2) 8-1/2 (1/2) -
250° 127 8-1/2 2) 8-1/2 2) 9 1) 10
300° 152 10 (3) 10 ) 11 (1) 12
350° 177 12 (3) 12 (3) 13 (3) 14 )
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)

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
800 405 18 20 22 24

900 456 19 22 24 24

1000 506 20 - - -
1250 633 22 - - -
1500 760 24 - - -
1750 887 24 — — -
2000 1013 24 - - -

terminal) and

2) The remova

b See Exception

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

1) Lay-in or removable wire connectors receiving one wire each are used (there may be more than one removabl

ble wire connectors can be removed from their intended location without disturbing structural or el

other than a covdr, 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 connectors may be used

with Table 10.2 ir] meter sockets.

hditions:

P wire per

ctrical parts

n accordance

For Sl units one i

hch = 25.4 mm.

Minimum wid

Table 10.2
th of gutter and wire-bending distance in.inches (mm) for wires not enter

enclosure opposite’connectors

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 4 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 | 53.5-674])3-1/2 88.9 5 127 7 178 - -
3/0-4/0 8p.0 < 107 4 102 6 152 8 203 - -

250 127 4-1/2 114 6 152 8 203 10 254 -
300 - 350 152 - 177 5 127 8 203 10 254 12 305 -
400-500 | 203-253 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 | 380-456 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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NOTES

Figure 10.1

Maximum connector offset

Wire
Path | Enclosure Wall
A
| l L
| QQ° // QQ°
Vire Bending /
Distance
I/ Offset
S3478
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

N

/S N
DI

/ \‘

45
Meter Socket / Degrees \
Base — , Maximum | A ¢

7/ alN

G I

S3479

NOTES
A — Center line of ppening that is:

1) Locatg¢d symmetrically about the center, line'of the meter socket base;

2) Indicajed 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.
B — Opening in th¢ enclosure with a radius as specified in Table 10.3 centered about center line A.
C — Center point df 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 W
angle of directly fgcing the enclosure wall. The center line D of the opening for wire in connector F need not intersed

ithin a 45 degree
t the opening B if
wall.

bnter point of the

openlng for wire i

F — Wire terminal properly mounted that complies with D.

G — Wire terminal mounted such that the wire-bending distance shall comply with Table 10.1 and 10.2(a) since the
opening for wire in the connector does not intersect opening B or line A within the enclosure as specified in D.

center line of the
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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

2 See note B of

Figure 10.2.

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

a) With regard to:

the wi
which

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

in the

c) With regard to Table 10.2, if the wire does not exit‘orenter the enclosure opposite

the wi
termin
obstru
made

10.3 If uning
conductor car

10.4 The siz

1) Table 10.1 or

2) Figure 10.1 and Table 10.2 based on application of Exception,Ne. 1 to 10.1

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

hpplication of Exception No. 2 to 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.

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

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

e and location of a_Knockout, wire-bending space, wireway, barrier, terminal, ¢
marked rating will*be considered if equipment is marked for top (overheac
to the terminal is not 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

reuted, 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
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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.

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 factorof2)5
Maximum width and
size of wire depth of
or cable, wiring space, | Two wires, Three wires, Four wires, Five wires, Six wires, Seven wires,
AWG
or
kemil (mm?)[]in  (mm) [ jn2  (em®) | jn2 (em’) | in2 (em’)| in2 (em’| in2 (cm?)| in? (cm?)
12 3.3 3/8 9.5 0.14 0.9 0.21 1.4 0.28 1.8 0.35 23 0.42 27 0.49 3.2
10 5.3 3/8 9.5 0.23 1.5 0.34 22 0.46 3.0 Q57 3.7 0.68 44 0.80 5.2
8 8.4 1/2 12.7 | 043 2.8 0.64 4.1 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 8.0 155 10.0 | 1.86 12.0| 217 14.0
4 21.2 3/4 19.1 | 0.80 5.2 1.20 7.7 160>, 10.3 | 200 129 | 240 155 2.80 18.1
3 26.7 3/4 19.1 | 0.91 5.9 1.36 8.8 182 117 | 227 146 | 272 176 || 3.18 205
2 33.6 7/8 222 | 1.03 6.6 155 10.0»[*2.06 133 | 258 16.6 | 3.10 20.0 | 3.61 233
1 42.4 1 254 | 1.36 8.8 2,04 132 | 272 176 | 3.40 219 | 408 26.3| 476 30.7
1/0 53.5 1 254 | 155 10.0 | 2.33 ~15.0 | 310 200 | 3.88 25.0 | 466 30.1| 543 35.0
2/0 67.4 1 254 | 1.79 116 [\268 173 | 358 231 | 447 288 | 536 346 6.26 404
3/0 85.0 |[1-1/8 286 | 208 134311 201 | 416 268 | 519 335 | 6.22 401 || 7.27 46.9
4/0 1072 |[1-1/4 318 | 242 156 | 3.63 234 | 484 312 | 6.05 39.0 | 7.26 46.8 | 847 546
250 127 |1-3/8 349 | 296191 | 444 286 | 592 382 | 740 477 | 888 57.3| 10.36 66.8
300 152 |[1-1/2 381 |\842 221 | 513 331 | 6.84 441 | 855 552 (1026 66.2( 11.96 77.2
350 177 |1-1/2  384/4'3.81 246 | 572 369 | 7.62 492 | 953 615 | 1144 738 13.34 86.1
400 203 |[[1-5/8.4+3 | 418 27.0 | 6.27 405 | 836 539 | 1045 674 |12.54 809 || 1463 94.4
500 253 |N1-34\ 445 | 492 317 | 738 476 | 984 635 (1230 794 |1476 952 | 17.22 1111
600 304 =718 476 | 597 385 | 896 578 [ T84 77.0 [ 1483963 [ 7.92— 1156 | 20.90 134.8
700 355 2 50.8 | 6.68 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 | 704 454 | 1056 68.1 | 14.08 90.8 | 17.60 113.5]|21.12 136.3 | 24.64 159.0
800 405 | 2-1/8 540 | 7.39 477 | 1109 716 | 1478 954 | 1848 119.2|22.18 143.1|25.87 166.9
900 456 | 2-1/4 57.2 | 8.09 522 | 1213 783 |16.18 1044 |20.22 130.5|24.26 156.5| 28.31 1826
1000 507 | 2-1/4 572 | 877 56.6 | 13.15 84.8 |17.54 113.2|21.92 141.4]26.30 169.7 | 30.69 198.0
1250 633 | 2-1/2 635 | 11.03 71.2 | 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|31.85 205.5| 38.22 246.6 | 44.59 287.7
1750 887 | 2-7/8 73.0 | 1445 93.2 | 21.67 139.8|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
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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.

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
Cross section of main bonding
Size of main bonding jumper jumper in square inches Grounded serv|ce conductor
Ampere rating (minimum)®2< (minimum)®P-° (mininfum)
not exceeding Copper Aluminum Copper Aluminum Copper Aluminum

90 8 AWG 6 AWG 0.013¢ 0.021¢ 8 AWG 6 AWG
100 6 4 0.021¢ 0.033¢ 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" 0.083"9 2 1/0
400 1/0" 3/0" 0.083%h 0.132¢" 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 0.471 0.589 600 750
4000 750 1000 0.589 0.785 750 1000
5000 900 1250 0.713 0.981 900 1250
6000 250 500 0-981 178 250 1500

@ The cross section may be reduced to 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 on equipment rated 1200 amperes and above.

b For equipment rated 1200 amperes or more and that has wiring terminals intended to connect service conductor wires sized
larger than 600 kcmil copper or 750 kemil aluminum, the cross section of the main bonding jumper shall be at least 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 diameter) or larger brass or No. 10 (4.8 mm diameter) or larger steel screw may be used.
¢ A No. 10 or larger brass or steel screw may be used.

f A No. 10 or larger 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 21.2 300 152

2 33.6 400 203

1/0 53.5 500 253

2/0 67.4 600 304

3/ 85.0 750 380
12.2 If the bgnding means is not used, the minimum spacings specified in Table 8:1 shall bg maintained.
12.3 A metef socket with up to six meter positions and without a provision for load conductors to be

connected to
enclosure for ¢

Exception: Th

12.4 Unless
instructions sh

12.5 The neyitral terminal or terminals of meter sogkets 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 Arepre
tests for:

the grounded service conductor shall be provided with aswiring terminal b
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, The 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

a) Heating;

b) Dielectric voltage-withstand;

¢) 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 0 for use with

disconnect sleeves.

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

¢) 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 ang 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 temperature test is then to be repeated at 00 percent of the continuous rating

14.3 The temperature 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 Figyre 14.1, when tested in aecordance with 14.2 (b) and (f).

¢) 7°C|(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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Figure 14.1

Location of thermocouple

METER JAW AND
WIRE CONNECTOR
ASSEMBLY

-3

ACCEPTABLE
51987 THERMOCOUPLE
LOCATIONS

14.4 To detefmine if a meter socket or meter-socket assembly complies with 14.1, it is to &
the intended dperating position with at least 6 inches (152 mm) of clear space between it ar
object, with ar appropriate simulated meter as specified in Table 14.1 plugged into the soc

e mounted in
d the nearest
et and with a

sealing ring, if[required, in place and with all other openings closed. The socket is to be wired with not less

than 4 feet (1.2 m) of conductor,per‘terminal connector of the smallest size as given in Table

| 7.1 based on

the meter socket ampere rating.-Two-foot (0.6-m) lengths of rigid steel conduit as specified i

footnote a of

Table 7.1 are tp be installedhin.the top or bottom of the enclosure. Test conductors are to be aranged so as
to reduce hegting of the enclosure 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
drafts. The test is to"be conducted with the same current in the phase and neutral conductors, if applicable,

at the rated cufrent'of 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 rat

ing, 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 pAluminum wire
only.

14.7 The tofque applied to assemble conductors to the terminal connhectors in the socket 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 rgting. Potential circuit jumpers are to be_1/16 inch (1.6 mm) thick and 3/8 inch (9.5 mm) wide.
The backplate or base of the simulated meter is to_be of nonmetallic material.
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Figure 14.2

Dimensions for jumper bars of Class 100 and 200 simulated meter
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Figure 14.2 (Cont.)
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NOTES

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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0.025-0.035 X 0.15" |

BOTH ENDS \J

{ ( 0.370-0.380
0.245-0.255 DIA ;%9’-6—4’( - - -o—o- G-Hi
2 HOLES . ) f

0.260___| I__ A\ 0.108-0.112 DIA

gg?g OUTER EDGEOF HOLE
BLANK BAR
0.900 MAX.
0.35 MAX
/\ RADIUS
A
\
\ /
N A > T
A
3.000-3.500
i i 1.50 MIN.
—( ) CHAMFER TO
- + - - + |
>_ 2.080 MIN,—-_C / 0-06&‘1(::&005
Y
3626 MAX.
\_ Y/,
T [——=— 0.700 max.
FORMED BAR 0254 MAX
RADIUS

SC17358 SECTION A-A


https://ulnorm.com/api/?name=UL 414 2024.pdf

MARCH 1, 2024 UL 414 43

Figure 14.3 (Cont.)
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SM1274

NOTES
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
3/4
}—="
(4 [P
L Y
3/4
~ 3/4 —= — 3/4 —=
35/8
SBJ071
NOTES

Material is 0.094 4

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.

All edges to be frge of burrs.
All dimensions in inches.
Tolerances +1/32 |nch (0.8 mm).
Inches (mm)
3/4 19.1
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 con
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

rise of more
ampere rating

14.17 A me
shall be subjq
jaw assembly]
current jaws.

maximum temperature 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-mete
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
Lilation temperature rating.

eating tests specified in 14.16 — 14.24:8hall be made independently of e
of the tests described in 14.1 — 14.14.

than 55°C (99°F) when a temperature test is conducted at 50 percent of t
with the bypass circuit closed:

er 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 ag

bst mentioned in 14.2(b).

r socket must
factors.

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

thin the rating)
carrying metal
mperature rise
excess of the

hch other and

a temperature
he continuous

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

Exception: Th

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

ba equal to or

greater than

O percernt of @ simifarty cornstracted 1to0-armpere currert 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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14.19 A met
that described
The meter in
determined by
to be used. T
proportionate
used with card

Exception: An|
bars considerd

Figure 14.5

Meter sockets with terminals for additional load circuits

N——LINE
METER
SOCKET

LOAD —N— J) N — LOAD
A B
N _TAP
LINE N —T—AN LOAD
METER
SOCKET
N METERED
LOAD
SB1068

in 14.1 with the line current equal to the overall continuous current rating of
the position nearest the)line terminal is to carry a current, in accordan
the current rating of. that position, and the simulated meter of Figure 14.2 or

br socket assembly intended forsmore than one meter is to be tested in a manner similar to

the assembly.
ce with 14.2,
Figure 14.3 is

board covers.closing the meter opening for such other meter positions.

additional*meter position rated over 200 amperes continuous is to be teste
d appropriate for the rating of the position.

ne remainder of thegline current is to be distributed among the remaining m|
vith the continueus/current rating of each position. The jumper bars of Figure

eter positions
14.4 are to be

0 with jumper

1420 Inan

nultiple meter socket In which each supply conductor IS 10 be secured DYy

two or more

connectors, heating tests are to be made with the conductor secured in all connectors simultaneously.

14.21
bussing.

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

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.
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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

—  — - __LEL/E_L_()E__
i TIP OF
METER -BL/ADE
SBj1070

NOTE - "X" dendtes thermocouples.

14.24 A hegting test may be conducted at any convenient yoltage. A temperature is co
constant if three successive readings taken at 15-minute intervals indicate no furthg
temperature.

14.25 A mefer socket that employs a clamped jaint'construction as mentioned in Exceptior]
or Exception No. 1 to 6.2.2, shall be subjected-to the test described in 14.27. The tempera
joint during the 500th cycle shall not be mare than 15°C (27°F) higher than the temperature

cycle.

14.26 In a meter socket that employs bus bars with a coating as covered by the Exceptid
clamped joint|or spring-loaded plug-in joint construction shall be subjected to the tests desc
Before conducting the cycling ;test, the joint shall be conditioned by assembling and disa
joints 25 times$. The tempetature rise at the joint during the 500th cycle shall not be more tha
higher than thie temperature rise at the 25th cycle.

14.27 The test.sample is to consist of an assembly of bus bars connected together to
circuit. The biyis.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

nto 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 del
current that will result in a temperature of 75°C (135°F) above room temperature at the joint.

iver a value of
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 cu

rrent 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
the bolt or rivet. The cycling rate is to be 3 hours on and 1 hour off. The on period,
temperatures are recorded, may be extended to more than 3 hours if necessary for the
thermal equilibrium.

Exception: The length of the bus bar may be less than 2 feet with the concurrence of those ¢

as possible to
during which
joint to attain

oncerned.
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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) Matlrial and cross-sectional configuration of each structure.

c) Wead

d) Strg

bracing.

e)Ate
ratings
and rat

f) A lin
separa
to-face

apart than the line voltage buses that were tested.

g)Am
current

15.3 Either ¢
watthour mete]

e short-circuit current test if it has a smallezeross-section, uses different sup

kest bus bar structure that could result in bus bar distortion.

ngest bus bar structure that could transmit the maximum forces to the b

bted 4-jaw construction may represent 5- or 6-jaw meter sockets of similar co
A tested 7-jaw construction may represent 6- or 8-jaw meter sockets of similg
ngs.

b voltage bus or a neutral bus of a single or multiple meter socket shall be s

with a phase bus while the phase buses<are edge-to-edge, or has supports 3

pter socket having a different base or bus support need not be subjected to
test if, in comparison with the test constructions, the alternative base or bus su

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

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

simulated ' meter as used during the Heating Test, Section 14, or a commerd
I is to be-in place during the short-circuit current test.

IS support or

nstruction and
r construction

ubjected to a
ports, is face-
paced farther

a short-circuit
pport:

ially available

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) The enclosure or a part of the enclosure has not been damaged nor displaced to the extent that

a live part is accessible.
e) Thefre 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 assigned 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
Meter socket Maximum rms
continuous ampere symmetrical amperes Maximum overcurrent
rating (x1000) Volts, maximum Number of phases protegtion, amperes
Units using fuse protection
0-320 100 600 1and3 40Q Class JorT
0-200 42 480 1and3 20p Class RK1
0-200 200 600 1and 3 20Q ClassJor T
0-100 100 600 1and 3 10p Class RK5
0-320 50 300 1and3 600 Class T
300 Volt)
Units using circuit breaker protection
0-320 140 600 1and3 Any
0-320 18P 240 1 400
0-200° 18° 240 1and 3 200
0-200° 22° 240 1 125
0-100 25P 240 1and3 100
& This rating may also be assigned to a meter socked for a Class 320 meter.
® 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 gvailable 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 Brgaker Enclosures, UL 489. The powerdactor 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 than Not more than Maximum power fagtor
10,000 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 féef (1.2 — 1.8 m)
long.

) of aluminum
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.

16.34 As s%uown in Figure 16.1, the meter socket is to be connected by up to 9.feet (2.7

Exception Ng. 1: The length of the supply wiresgamay 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 coppef wire only.
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Figure 16.1

Line connection for tests
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Exception: A §
or 8-jaw singlg
rating, maximt
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CIRCUIT BREAKER

N SHORTING POINT

$1988

pad 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

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 ampererating, and the same manufacturer and type.

16.4 Closin

reaker of the
ng adjustable

to have all adjustment$ set at the maximum current and time setting. Sepgrate tests are

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 meter socket enclosures containing a concentric knockout located apove live pa

the inner kno
secured by a

19

19.1 Five m
insertion and

a) No

b) The

Exception No
with 19.2.

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.live
cribed in 18.2.

Ckout removed using a hammer and punch. The inner knockout is to be fitte
[ype 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 st
ithdrawal 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.

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

pbarts are to be

rts are to have
d with conduit
17.

bjected to the

in accordance

amped jaws of

pplied.

arfian anA eama Aol anf 10 1 o 19 2 Ran hea foprmina r—u

a
<

echanized or

19.3 The in

3 for de ad b, atha
CTraoTrTaria rerovar 1OorcCsS~ O _To T art oy o aCtCh e oy a1

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
The electrode

rounded to a 1
maintained for

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

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

s essentially sinusoidal.

parts and the enclosure and

s or circuits of opposite polarity. During this test, jaws are t0-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 bythe voltmeter.

ng barriers

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

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

bs installed to

ched and is to
m rate and as

al electrodes.
er with edges
e and is to be

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

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

hsertion and Withdrawal Force on Meter Base

To det¢rmine 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

23.2 To det¢rmine compliance with the requirements of 5.9.during meter removal, one

meter socket
to be applied
The insulating

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

23.3 To detérmine compliance with the requirements of 5.9, one sample of the meter s

supported on
on the flange
the insertion f
(1.6 mm).

24 Strength

241 Theins

a rigid surface. A watt-hour metér’is 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:

a) Supg

porting.a“field wiring terminal where wire connectors securing short lengths of

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

rated Tmpacity are torqued to 110 percent of the value marked on the meter socket.

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.

242

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
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.

Each meter socket shall be rated 300 or 600 volts alterhating current and have

e disconnect nut assembly removed from the securing stud, a 25-pound (1141
ardly and axially for 1 minute to the tip of the test block disconnect nut stud .Di
e measured with the force applied.

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 sumeofithe 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
splacement of

a continuous
5. No current

brovided if the

current rating

bmpere 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
1 42
12-13 41
14 or more 40

@ Maximum

ampere rating is used in accordance with 27.3.5.
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MARKINGS
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
disconnecfs
27.7.2,27.7.3 X
Neutral 27.84 X
Field installation 279.1 X
Terminals 27.10.17-27.10.17 X
Test block 27.11.1 X
Short-circyit current 27.12.1-27.12.5 X
@ An "X" signifies that the,marking is to be visible under the conditions specified.
b Marking t to be located on the flange as specified in 27.4.2.
27.2 Identifjcation
27.2.1 A meter socket shall be marked with:

a) The manufacturer's name, trademark or other descriptive marking by which the organization
responsible for the product may be identified;

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.
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27.2.3 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.

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."

27.3.4 Meter
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.

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

continuous ampere rating of a meter socket shall be marked as follows;

Amp

an additional
Rated

nall appear as
cent or less of

socket assemblies with more than one meter position may also be marked with a maximum

p(___ Amp
er equivalent

uous line bus

ampere rating

27.3.7 Fora
rating to single-phase, 3-wire dwelling, service applications. Such a rating shall not exceed 1
the continuoug ampere rating.

current rating as shown(in‘note c of Table 7.1, a meter socket shall be markgd to limit that
25 percent of

Exception: The word residential may be used in place of the word dwelling.

27.4 Enclospre

27.41 A mejer_socket shall be marked with a Type number (1, 2, 3, 3R, 3S, 4, or 4X) findicating the
environmental conditions in which 1t is capable of being used as specified in the Standard for Enclosures
for Electrical Equipment, Environmental Considerations, UL 50E. A meter socket that complies with the
requirements for more than one type of enclosure is not prohibited from having multiple designations. A
meter socket shall not be marked with an enclosure designation of Type 6, 6P, 11, 12, 12K, or 13.

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 An enclosure of the gangable type shall be:

a) Provided with instructions on how the units are to be joined and
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b) Marked to indicate by catalog number or other designation:
1) Those enclosures with which it can be joined and

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 (o

e enclosure, it
e phrase "Top
equivalent to

27.5.1 Unlegs a meter socket is intended for supply wiring from both top and bottom. of th
shall be mared "Overhead feed only," or " Underground feed only," or the equivalent. Th
Feed" is considered equivalent to "Overhead Feed" and "Bottom Feed" is_‘considered
"Underground Feed."

27.6 Acces

27.6.1 If, in
socket with w

a) The
or trad

b) The
acces

c) Inst
constr

ories

accordance with 3.2, an accessory is shipped from/the factory separate fi
nich it is intended to be used:

accessory shall be marked with its own catalog number or the equivalent and
emark of the manufacturer;

meter socket shall be marked to-ifidicate the catalog number, or the equ
sory that is for use with it; and

pllation instructions shall be furnished with the accessory or with the meter so¢
Liction makes the installation-obvious.

27.6.2 Equi

ment provided with\'means to accommodate one or more separable con

closure fittingg shall be marked with the name or trademark of the manufacturer and with tH
and corresponding catalog,designation of those fittings that are for use with that enclosure.

om the meter

with the name

valent, of any

ket unless the

Huit hubs and
e conduit size

27.6.3 A separable/conduit hub and a closure fitting shall be marked with the manufact
trademark angl the-eatalog number or equivalent. Such a hub or fitting may be shipped separately, and any
are,and instructions necessary for installation shall be shipped with the fifting packaged

gaskets, har
with the encl

Lre

rer's name or

27.7 Circuit 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

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

27.9 Field installation

27.9.1

A meter socket that contains an insulated neutral shall be marked to indicate that the neutral

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
such use,am

2710.2 Ifaf
use of a partic
shall be provig
wiring diagram

27.10.3 With
value of tighte

27.10.4 The
field connecte

a) Amp
b) The

c) Wire

shall be indic3
sizes to allow
voltage drop if
in the marking
terminal conng

nals

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

actory-installed pressure terminal connector or terminal assembly‘Covered in 71
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 t0 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 suitable:with 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(in)a 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 condy
. These.markings may be provided on a wiring diagram or on the terminal cq
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
jeld wiring.

htended 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) al

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.

27.10.12 Or
markings are

Exception: A
equivalent if i

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) Siz¢;

c) Mat

d) Apg

ly the words within the quotation marks in 27.10.7 — 27.10.9 shall be useg
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.

ferminal capable of securing two or more combinations of conductors in nj
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 withrespect to:

hber;

erial 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

L h A tnAamnanAant AFf Sy paapliinan Al th s Ao At Ao

markings sha

Al af anmvemarkinace-aon-thae
OO C PCTaCT T o arty rmarcigS o e COTTICCtoTST

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

27.10.16

indicate the identifying 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 aimperes
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 The short-circuit currentirating of a meter socket shall be located where it will be visible after the
meter socket is installed. Thedocation 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 integral 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 Permang¢nce of Marking

28.1 A requ
Standard for §

POSTAND P

CONSTRUCT

29 General
29.1

29.2 Apost

a) For
shall b

other mounting means.

b) For
concrg

29.3 As sho
extension of

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 shal
ntifying the space for such use.

ired marking shall comply with the permanence of marking\requirements
Enclosures for Electrical Equipment, Environmental Considerations, UL 50E.

EDESTAL 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.

he\sacket enclosure to form a raceway free from sharp projections and se

| be located in

ocated in the

ured concrete
provided with

securing to a

wn incFigure 29.1, a post or pedestal type meter socket comprises an integfjal or separate

rving to route
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METER SOCKET
INTEGRAL WITH
POST ENCLOSURE

Figure 29.1

Typical post and pedestal
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30 Enclosure

30.1

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
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1. With respect to 30.3 and 30.4, the complete assembly of a meter sd
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
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. 2: A pedestal type meter socket fabricated of minimum 0.075 inch (1
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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
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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 wires 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 Perforajed sheet steel or expanded-steel mesh shall be minimum 0.042 inch (1.0 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 cdrrying metal enclosing conductors or electric equipment, or forming\a-/part of slich equipment
shall be condgluctively 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 wire connector or terminal screw specified in 33.1 shall be capable of propdrly securing a
grounding comductor selected in accordance with Table 12.1.

34 Grade Level

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

34.2 In a pagst-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 supported, the enclosure shall extend at least 18 inches below the marked final
grade level.

PERFORMANCE

35 SprinkIT 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 LBS.

%x%x4 INCH

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

37 Torque Deformation Test

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, = 2400pound-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(f1)

h(mm) <0.1432 x d, (mm) x L(m)

Figllre 371

Torque deformation
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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 ——e= [12.7 x 12.7 x (WFFSO.S)nﬁﬂW]
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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 (inthousandso f aninch)
L (in feet)

39 Post Type Enclosures

39.1

have the following:

= 0.015inch per foot(1.25mm perm) maximum

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

a)A markmg showmg the final grade level, which shall be no Iess than 2 feet (0.6 m) above the

40.1

A ped
a concrete b

specifying th¢

aluminum bag

METERING TRANSFORMER CABINETS AND METERINGTRANSFORMER CABINET IN

GENERAL

41 Details

41.1 These
intended for u

maximum 60
structures arg

41.2 Devicep

type devices)

41.3 Device

or 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.

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

intended forwuse with window type current transformers may include bus §
or may be of the design to only accommodate insulated conductors.

5 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

42.31 In ad]jition to the requirements specified in Current-Carrying Parts, Section 6)\gus bars shall
comply with the applicable requirements for current-carrying parts as specified inthe [Standard for
Switchboards,|UL 891.

42.4 Spacinpgs

42.4.1 The gpacings for a metering transformer cabinet or metering tfansformer cabinet jinterior of the
bus type shall be as indicated in Table 42.1.

Table 42.1
Minimum spacings

Between uninsulated live parts of opposite Between uninsulated live garts and any
Voltage irfvolved?® polarity grounded dead metal
Over surface,” Through air, Over surface, Through air,
Greater than Maximum inches (mm) inch (mm) inch (mm) inch (mm)
0 125 3/4 G 1/2 12.7 1/2 12.7 1/2 12.7
125 250 1-1/4 31.8 3/4 19.1 12 12.7 1/2 12.7
250 600 2 50.8 1 25.4 1 254 1/2 12.7

NOTE — An isolgted dead-metal part.(such as a screw head or washer) interposed between uninsulated live parts ¢f opposite
polarity or betweien an uninsulated live' part and grounded dead metal is considered to reduce the spacing by an amount equal to
the dimension of| the interposed.partalong the path of measurement.

@ It is assumed that the voltage-from a grounded service conductor live part to grounded dead metal equals the linetto-neutral
voltage of the sygtem.

® In measuring ah over surface spacing, any slot, groove, and the like that is 0.013 inch (0.33 mm) or less wide in the contour of
insulating materiplis'to’be disregarded.

PERFORMANCE
43 Short-Circuit Test Performed
43.1 General

43.1.1 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 barg 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@ator or nonmetallic channel does not crack.

43.2 Tensile force

43.2.1 The standoff 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
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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 fo 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 (254 mm) per minute.
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44 Short-Circuit Test Not Performed

441

44.1.1

Figure 43.2

Method of applying cantilever force

Standoff Insulator or
Nonmetallic Channel

Busbar

1-1/2"
(38.1mm)

Test Fixture ‘ ‘

S20964

General

These requirements cover-metering transformer cabinets and interiors having rms symmetrical

short-circuit current ratings for which short-circuit tests may be waived in accordance with Exception No. 2

to 43.1.1.

44.2

4421

Construction

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

to a meteringltrahsformercabinet-ormetering-transformercabinetinteriorwithout-conducting short-circuit

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.
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Table 44.1
Ratings and characteristics
Minimum Maximum
Maximum distance between ;54,00
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 Numb Closest to fraction
current, rating, rating, phase), width,? width,? 'l:);rs ur:f €' | 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 . . 21
3 4 b
50,000 1,000 4,000 480f 2 4 FF ; 5 , 21

b Refer to 44.2.6.
Figure 44.2.

¢ Refer to 44.2.8 + 44.2.11 and Figure 44.3 and Figure 44.4.

4 See 44.2.9 and

44.3.1 and Figure 44.1.

¢ See Table 44.2

fThe maximum

for S| equivalencies.

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

(EE refers to bus bars arranged edge-to edge; FF refers to bus bars arranged face*to-face.) See |

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

igure 44.1 and

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

4422 Copp

eror aluminum bus bars shall be nominally 1/4 inch (6.4 mm) thick and ha

ve a width as

le 44.1; holes in bus bars shall not be larger than 0.448 by 0.813 inch (11.4 by 20.7 mm).

specified in Ta

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.
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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.

Figure

Edge-to-edge bus bar construction

441

Maximum
- 4 Inches Bolt To Standoff Insulator _
(102 mm) Or Nonmetallic Channel®*
Minimum
2 Inches {
(50.8 mm) A #o‘:l o %
o] I%, o] o]
J—+—1—¢—-—¢———¢— *— ¢
b —— || —— |t ¥ | — ¥ A
. Steel Or Nonmetallic
Maximum Channel — See
21 Inches| Note C
(533 mm) Neutrol
i
Provided
I o I — A - —| % — + n
T y—-4 |4 e —-—| 4| + -
Minimum ! !
2 Inches ?
50.8 mm) Maximum
\ 4 Inches
L] (102 mm) See Note d ||
Support Member
gM399
NOTES
@ Bolts may be pdsitioned horizontally if they are centered minimum 1-7/8 inches (47.6 mm) apart and not more thaf 21 inches (533.4
mm) between bolts in the upper and lower channels.
b Single bolts maly be‘provided maximum 4-3/4 inches (120.7 mm) from the end of the neutral bus bar and not mqre than 21 inches
(533.4 mm) betwgen the bolts in the upper and lower channels.

°See 44.3.1.
4 See Table 44.1.
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Figure 44.2

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

See Note a



https://ulnorm.com/api/?name=UL 414 2024.pdf

MARCH 1, 2024 UL 414 79

Figure 44.3

Distances between edge-to-edge bus bars of opposite polarity

CENTER—-TO-CENTER

- CLOSEST
S3161 POINT

Figure 44.4

Distances between face-to-face bus bars/of-opposite polarity

-a— CENTER-TO<CENTER —==

e CLOSEST _gul
>2088 POINT

44.2.7 Stacked bus bars shall not exceed a height of 1-3/4 inches (44.5 mm) measured from the standoff
insulator or nonmetallic channel to the top of the top bus bar.

Exception: At a splice bus or a joint, the height of stacked bus bars shall not exceed 2 inches (50.8 mm).


https://ulnorm.com/api/?name=UL 414 2024.pdf

80 UL 414 MARCH 1, 2024

44.2.8 The spacing between adjacent edges of bus bars of opposite polarity, arranged or mounted edge-
to-edge as shown in Figure 44.1 and Figure 44.3, and the center-to-center distance shall not be less than
as specified in Table 44.1. The line and load ends of bus bars shall not extend beyond the steel or
nonmetallic channel by more than the distance shown in Figure 44.1.

44.2.9 The center-to-center spacing between adjacent groups of bus bars of opposite polarity, arranged
or mounted face-to-face as shown in Figure 44.2 and Figure 44.4, and the distance between the closest
points of opposite polarity shall not be less than as specified in Table 44.1. The distance between bolts
securing a bus to a standoff insulator or a nonmetallic channel shall comply with the dimensions indicated
in Table 44.1 and as shown in Figure 44.1.

44.2.10 The spacing between bus bars mounted or arranged edge-to-edge and grounded dead metal

shall not be |g
when measuri

44211 The
shall not be le

a) 6 ing

ss than 1-3/8 inches (34.9 mm) in any direction. An insulating barrier is to.b
ng this spacing.

spacing between bus bars mounted or arranged face-to-face and grounde
s than:

hes (152.4 mm) when measured perpendicular to the face of.the bus bar and

b) 1-3/8 inches (34.9 mm) when measured perpendicular to thé edge of the bus bar.

An insulating

Exception: Th
bolt securing |

44.3 Suppor

4431 A bus
described in 4
through a cleg
in Figure 44.6

arrier is to be disregarded when measuring these spacings.

b spacing to grounded metal may be minimum 1-3/8 inches within 3 inches (76
he bus to the standoff insulator or nonmetallic channel.

ts

bar standoff insulator used\for direct support of live parts shall be secureq
4.3.3 to a steel channel having the dimensions shown in Figure 44.5. The b
rance hole in the steel channel and shall not thread into it. Typical constructig
and Figure 44.7.

Exception: A 1
place of the st

pjonmetallic channel that is investigated in accordance with 43.1.3 — 43.3.1 m
hndoff insulators and steel channel.

b disregarded

d dead metal

.2 mm) of the

by a bolt as
olt shall pass
ns are shown

ay be used in
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Figure 44.5

Typical steel channel bus bar support dimensions

0.067-0.108"
(1.7-2.7mm)
Thick

?

- Leg 0.83-1.00"

NOTE — Equivalg

Bosej\ (211-25 4mm)

3.387(85.8mm ) MIN.
6.07(152mm )MAX.

S2089B

nt constructions may be used.

Figure 44.6

Bus bar support with standoff insulators mounted on steel channel base

EDGE-TQ—-EDGE
BUS-BARS

STEEL CHANNEL

Z

°/

S3095
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Figure 44.7

Bus bar support with standoff insulators mounted on steel channel leg

EDGE-TO-EDGE
BUS BARS

44.3.2 Abus
bolt as descrih

44.3.3 A min
and shall be tg
thick with a m
(14.3 mm) shg
a steel or noni

STANDOFF
INSULATORS

S3096

bar shall be secured to a standoff insulator, a nonmetallic channel, or a splicg bus bar by a

ed in 44.3.3.

imum SAE grade.5 3/8-16 steel bolt shall be used to secure a bus bar or sta
rqued to a minimum 20 pound-feet (27.1 N-m). A steel washer at least 0.078 i
nimum outSide diameter of 1 inch (25.4 mm) and a maximum inside diamete

hdoff insulator
ch (1.98 mm)
r of 9/16 inch

Il be locatéd between the bolt head and the bus bar and also between a bolt hg¢ad or nut and

hetallic:channel.

44.4 Bus ba

44.41

rrotation

44.3.2. Friction alone is not acceptable.

RATINGS

45 Details

45.1

A bus bar shall be prevented from rotating by means other than the mounting bolt specified in

A bus type metering transformer cabinet or interior shall be rated in volts, amperes, and rms

symmetrical short-circuit current as shown in Table 45.1. An alternating current rating shall include the
number of phases if other than single phase and the frequency designated by Hertz, Hz, cycles per

second, or c/s

if other than 50 or 60 Hz.

Exception: A metering transformer cabinet not intended for use with a specific interior shall not be rated.
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Table 45.1
RMS symmetrical short-circuit current ratings

Amperes
10,000 25,000 50,000 100,000
14,000 30,000 65,000 125,000
18,000 35,000 75,000 150,000
22,000 42,000 85,000 200,000

45.2 The number of phases, the frequency, or the letters "ac" may be used to denote alternating current

voltages and

he symbol ® may be used in place of the word phase(s)

MARKINGS
46 Details

46.1 A bus
applicable reg

a) The
ratingg

b) The

Exception: A
transformer c

46.2 A bus
accordance V
metering tran

follows: "Wrap line cables together and1oad cables together with nylon rope nominally 3/8 in

diameter or rg
a)At 6

b) Eve
equiva

type metering transformer cabinet or interior shall be marked in accord
uirements specified in Markings, General, Section 27, and:Wwith the following in

phrase "short-circuit current rating" and the rms symmetrical short-circuit cu
in amperes as noted in Table 45.1 and

maximum voltage rating for each short-circuit’current rating.

bus type metering transformer cabinet-interior marked for use in a spe
hbinet that provides the markings need,not be marked.

type metering transformer cabinet having an assigned short-circuit cui
ith the requirements in the-"Short-Circuit Test Not Performed, Section 44,
sformer cabinet interior/net intended for use in a specific enclosure shall

pe having a minimumttensile strength of 2000 pounds (8896 N). Minimum wra
inches (152.4 mm) and at 12 inches (304.8 mm) from the terminals with five W

ry additiepal 6 inches with five wraps or every 1 inch (25.4 mm) with one
lent.

ance with the
formation:

rrent rating or

cific metering

rent rating in
or a bus type
be marked as
ch (9.5 mm)in
bping is to be:

raps and

wrap," or the

A drawing as

shown in Figure 46.1, or the equivalent, may be provided with the metering transformer

cabinet or interior.
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Nylon rope -
3/8—inch (9.5mm)
diameter. Minimum

Figure 46.1

Securement of cable

TEST SWITCH

GENERAL

47 Details

47.1 These
intended for U
interiors.

CONSTRUCT]

1ES

ON

of O wraps.

6 inches
(152mm)

S2137

equirements_cover test switches for transformer rated meters rated maxim
se with meter sockets, metering transformer cabinets, and metering transfi

um 600 volts
brmer cabinet

48 General

48.1

PERFORMANCE

49 Temperature Test

49.1

Test switches shall comply with the applicable requirements specified in Sections 1 — 12 and 20 in
addition to the requirements in the Temperature Test, Section 49.

A test switch shall be capable of carrying rated current without any part showing a temperature rise

greater than that specified in 49.6 at any constant ambient temperature in the range of 25 £5°C (77 +9°F)
when tested as specified in 49.2 — 49.7.
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49.2 During the test, the test switch is to be mounted in an enclosure considered representative of the
intended use.

49.3 The test switch is to be wired in series with 10 AWG (5.3 mm?) copper wire in the configuration
shown in Figure 49.1. Minimum 4-foot (1.2-m) lengths of wire are to be used to connect the switches in
series and minimum 6-foot (1.8-m) lengths of wire are to be used to connect the switch to the current
source.

Figure 49.1

Test circuit

Vdltage Switches Current Switches

SNM779

49.4 Tempefature-measurement points shall include the middle of the switch blade and the side of the
contact jaw.

49.5 The following sequence of tests shall be performed:

a) A temperature test is to be conducted at 100 percent of the rated current at any convenient
voltage until temperatures have stabilized as specified in 49.7.

b) Immediately following the temperature test, the current is to be increased to 150 percent of its
rated value and each switch is to be opened and closed 18 times at a rate of 6 cycles per minute.

¢) The test switch is to be allowed to cool for 2 hours or to room temperature (whichever occurs
first).

d) The temperature test specified in (a) is then to be repeated at 100 percent of rated current.

49.6 The temperature rise observed in the test switch shall not exceed the following.
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a) 30°C (54°F) for any location on the test switch.

b) 7°C (12.6°F) maximum increase for any location when tested in accordance with 49.5(d) as
compared to the rise recorded when tested in accordance with 49.5(a).

49.7 Temperatures are considered to be stabilized if three successive readings taken at 15 minute
intervals indicate no more than a 1°C (1.8°F) change.
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SUPPLEMENT SA - METER SOCKET ADAPTERS

SA1 Scope

SA1.1

connected to meter sockets.

These requirements cover the interface of devices, other than watthour meters, intended to be

SA1.2 These devices shall comply with the requirements in this standard and the additional

requirements

of the end-use application, if determined to be necessary.

SA2 Construction

SA2.1 The

imensions O e Dase O € adapter shall be In accordaance wi

design as cqvered in Figures 2 — 10 in the Standard for Physical Aspects of A\Va
Electromechgnical Watthour Meters, ANSI C12.10.

SA2.2 Meta
provided with

a means to bond the metallic components to the meter socket enclosure

adapter conng¢cts. The method of bonding shall comply with the requirements.ih Article 250

Electrical Cod

SA2.3 Surg
grounding str|
defined in the
Meters, ANS
connected to

e, ANSI/NFPA 70.

b protection gaps: A meter socket adapter shall bhe\provided with means
bps of surge gaps on watthour meters. The grodnding means shall extend
appropriate envelope designs as covered in the.Standard for Physical Aspec
C12.10. The straps shall either be bonded<to the enclosure or exposed
grounding straps on the male end of the meter socket adapter. Unless shown

10 in the Stanpdard for Physical Aspects of Watt-hour Meters, ANSI C12.10, a meter socke

not have uni
voltage coils,
minimum eleg

SA2.4 Neut
service equip

Exception: M
wire have be
installation, th

hsulated conductors or uninsulated bonded metal parts in areas that may
test links, or other live parts unless recessed or otherwise located to cg
trical spacings of Table 8.1 with a meter installed.

al leads shall only be provided on meter sockets for use as "power outlets for
ment."

bter socket adapters-may be provided with a neutral wire if instructions for ins
en provided and\have been investigated and found to be suitable. If kits a
e kits shall be available from the manufacturer of the meter socket adapter. Se|

€ appropriate envelope

t-hour Meters

lic enclosures and exposed dead metal components of the meter'socket adapters shall be

to which the
of the National

to ground the
over the area
s of Watt-hour
Head metal or
in Figures 2 —
t adapter shall
contain meter
mply with the

temporary site

tallation of the
re required for
e SA7.1.

SA2.5 Surgé¢ protective devices for use with meter socket adapters shall be evaluated for lise on the line
side of servicg equipment.

SA3 Performance

SA3.1 A representative sample of each rating, construction, and type of meter socket adapter shall be

subjected to the tests described in Section SA4, Heating Test, Section SA5, Short-Circuit Current Test,
and Section SA5A, Moment Test. Other than as noted in SA3.2, the adapter is to be tested in a meter
socket calibrated as indicated in SA4.1.1. The purpose of the calibration is to ensure that the measured
temperature rises will represent the use of the adapter in a meter socket that has the maximum
temperature rise permitted by this standard.

SA3.2 A meter socket adapter marked in accordance with SA6.2 as being intended for use in a specific
meter socket shall be tested in the specific meter socket for which it is marked. No correction factor is
necessary.
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SA4 Heating Test

SA4.1 General

SA4.1.1 Meter socket adapters containing a socket intended for installation of a watthour meter shall be
subjected to the Heating Test, Section 14, with the additional considerations in SA4.2 — SA4.3.

SA4.1.2 Components, when provided, are to be energized as intended in normal use while the meter
socket and meter socket adapter are carrying the rated continuous current. The components shall comply
with the temperature rise requirements of the standard applicable to the component. The meter socket test
fixture and meter socket adapter shall not attain a temperature rise greater than specified in 14.3, with the

additional considerations specified in SA4.2 and SA4.3.

SA4.2 Meter socket adapters not intended for use in a specific meter socket

SA4.2.1

The|meter socket used as a test fixture is to be calibrated before each test. The te

be calibrated by using a simulated watthour meter as described in 14.8 and Figure.14.2 — Fig
meter socket |s to be rated less than or equal to the continuous current ratings of the meg

which the ad

st fixture is to
ure 14.3. The

ter is intended. The test current to determine the correction.factor of the ad

equal to the rgted current of the meter socket. The simulated meter is to have the same nun
jumper bars ap current circuits in the adapter to be tested. A temperature rise is to be dete

meter socket

stabilized. A t
individual me
temperature ri
considered ing

SA4.2.2 Dur
tested at their

st fixture by applying the test current to all jumper bars in series until the ten
bmperature correction factor T is to be calculatedybased on the temperaturs
er socket jaw. The correction factor (T.) equals 65°C (117°F) minus t
se at the meter socket jaws. If the measured.temperature rise exceeds 65
onclusive.

rated current. The correction factor.(1;) is to be added to the final measured

attained on thg meter socket jaw and the busses connected to the meter socket jaw.

SA4.3 Metel

SA4.3.1 Met
Heating Test,
the meter sock

SA4.3.2 Ifa
shall be condu

SA4.4 Metel

socket adapters intendedfor use only in a specific meter socket

br socket adapters intended for use only in a specific meter socket shall be su
Section 14, with the-meter socket adapter installed in the specific meter soch
et adapter is intended to be used.

Mmeter sockéet:adapter is intended for use with more than one specific meter so
cted with-each of the specified meter sockets.

ter socket for
apter is to be
ber of current
'mined on the
hperature has
b rise at each
he measured
C, the test is

ng subsequent temperature tests on.the meter socket adapters, the adapters are to be

temperatures

bjected to the
et with which

ckets, the test

socket adapters with provisions for connection of an alternative energy

ISOLII'CE

SA4 .4 deleted

SA5 Short-Circuit Current Test

SA5.1 Gene

SA5.1.1

ral

A meter socket adapter marked with a short-circuit current rating greater than 10,000 amperes

shall be subjected to the Short Circuit Current Test, Section 15, or the Short-Circuit Current Test with
Specific Circuit Breaker, Section 16, as appropriate. The test is to be conducted in addition to any short
circuit test that may be required by the end-product standard.

SA5.2 Meter socket adapters with provisions for connection of an alternative energy source

SA5.2 deleted
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SA5A Moment Test

SA5A.1 At the conclusion of the operations in SA5A.2 — SA5A.5, the meter socket and meter socket
adapter shall comply with all of the following conditions:

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

b) A meter socket adapter insulator or support shall not break or crack to such extent that the
integrity of the mounting of a live part is impaired; and

c) The meter socket adapter enclosure, meter socket test fixture, the junction between the meter
Socke fxrlnnl-nr fanA mninr I-hn H |nr~hr\n hnhunnn mr\h'\r or\f\llnl- nAnr\inr nnrl mnl-nr PYayay ‘et test flxture’

T ote A A oIRetTatapPTeT TOT

or any|other part of the enclosure assembly shall not be damaged nor displaced to(the extent that a
1/8 ingh (3.2 mm) rigid cylindrical probe can be inserted and contact a live part.

SA5A.2 When the meter socket adapter is marked for use with a specific metersocket(s) in SA6.2, the
testing shall be performed with each meter socket identified by the marking.

SA5A.3 When the meter socket adapter is not marked for use with a specific meter sockef(s), the testing
shall be performed with a representative meter socket type at each continuous current ratirl]g as identified
by the marking in SA6.3. The meter socket enclosure cover usedfor the testing shall be of a nominal
0.053 inch (1|35 mm) thick steel or 0.075 inch (1.91 mm) thick aluminum. A meter socket [adapter which
may be installed in ring and ringless style meter socket types,.shall be tested on both types pf assemblies.
A meter sockpt adapter which may be installed in meter sockets with spring jaws and levar release type
jaws, shall be|tested in a meter socket with the spring jaw assemblies.

SA5A.4 Thg meter socket testing fixture as specified in SASA.2 or SA5A.3 shall be moupted on a rigid
vertical surfage in accordance with meter socket’manufacturer’s instructions, or in normal use when
instructions afe not provided. The meter sockét*adapter shall be mounted to the meter [socket testing
fixture in accprdance with the meter socket adapter’s installation instructions, or in normal use when
instructions a

socket shall Qe used for securing the' meter socket adapter to the meter socket, when installed on a ring
. meter sealing
ring shall be if accordance with*Figure 6 in the Requirements for Watthour Meter Sockets, NEMA C12.7.

from the mete

SA6 Markings

SA6.1 A meter socket adapter shall be marked with the voltage, continuous current, and short circuit
current ratings as indicated in this section. A meter socket adapter shall also be marked to indicate the
type of meter socket for which it is intended.

SAB.2 A meter socket adapter tested for use in a specific meter socket as indicated in SA3.2 shall be
marked to indicate the manufacturer's name and model number of the meter socket with which it is
intended to be used.

SA6.3 A meter socket adapter not marked for use in a specific meter socket as indicated in SA3.2 shall
be marked: "Rated Continuous Amps When Used in a Meter Socket Rated Continuous Amps,"
or equivalent. The first blank shall specify the test current of the meter socket adapter and the second
blank shall specify the continuous current rating of the test fixture.
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SA6.4 A meter socket adapter 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."

Exception: A meter socket adapter rated 30 amperes or less (intended for use with current

transformers) need not be so marked.

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

c) Additional markings as specified in 27.12.3 — 27.12.5 if the rms symmetrical short-circuit current

rating of the meter socket adapter is greater than 10,000 amperes.

SA6.5 The short-circuit current rating of a meter socket adapter shall be located where!it
after the metgr socket adapter is installed. The location of the marking may be such_tha
watthour metdr must be removed to render the marking visible. This rating shall be an’ ints
marking contajning the manufacturer's name or another required marking. If there is.more th
circuit current rating, all such ratings shall be located together.

SA6.6 If the ghort circuit current rating of a meter socket adapter is dependent upon the us
limiting fuse, fas specified in Table 15.1, the meter socket adapter shall be marked "V
conjunction with ampere maximum Class fuse, this metef,socket adapter is rate
circuit capablg of delivering not more than rms symmetrical amperes, volts maximn
blank space shall be filled in with the fuse ampere rating; the secend blank space shall be fil
fuse class dedignation (J, RK1, RKS5, or T); the third blank space shall be filled in with the m
circuit current fhat the circuit can deliver; and the fourth blank'space shall be filled in with the

rating.

SA6.7 A me
circuit breake
used in conjur
rated for use (
maximum (no
correspond to

SA6.8 Ifthe
circuit breaker
conjunction w
rated for use (
maximum (no
correspond to|
manufacturer'

er socket adapter, marked with an assigned short-circuit current value based
in accordance with Table 15.1, shall be marked with the following or equi
ction with a circuit breaker rated_hot more than amperes, this meter sod
n a circuit capable of delivering not more than rms symmetrical amper
in excess of the circuit breaker interrupting rating)." The value of amperes §
the symmetrical values indicated in Table 27.2.

short circuit current.rating of a meter socket adapter is dependent upon the us
the meter socket-adapter shall be marked with the following or equivalent: "
th a circuit’breaker rated not more than amperes this meter soc
n a circujtycapable of delivering not more than rms symmetrical amper
in excess\of the circuit breaker interrupting rating)." The value of amperes §
the symmetrical values indicated in Table 27.2. The first blank space shg
5 name and type designation.

will be visible
the cover or
gral part of a
an one short-

e of a current
Vhen used in
i for use on a
um." The first
ed in with the
aximum short
circuit voltage

on use with a
alent: "When
ket adapter is
BS, volts
pecified shall

e of a specific
When used in
ket adapter is
DS, volts
pecified shall
Il contain the

SA6.9 Meter socket adapters with surge arresters shall be marked as being suitable for use on the line
side of service equipment.

SA7 Instructions

SA7.1 Meter socket adapters provided with wires intended for connection to the meter socket shall be
provided with instructions for their connection. If the wires are intended for connection to a terminal that
may not be required in a meter socket, the instructions shall contain instructions for the installation of the
terminal in the meter socket. Terminal kits required for installation shall be available from the
manufacturers of the meter socket adapter. The instructions shall be such that the meter socket will
comply with the requirements in this standard after completion of any necessary modifications.

SA7.2 Meter socket adapters shall be provided with instructions for connecting the grounding conductors
of the device to the meter socket to which the adapter is to be secured. These instructions shall be
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prepared to take into consideration meter sockets that are not provided with terminals to which the
connectors from the meter socket adapters can be secured.

SA7.3 Meter socket adapters shall be provided with instructions that inform service personnel on how to
install the device without coming into contact with the meter socket jaws of the adapter.

SA7.4 The instructions for meter socket adapters with provisions for conduit connections shall state the
following: “Conduit must be securely fastened within 12 inches of the meter socket adapter”.
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SUPPLEMENT SB - METER SOCKET ADAPTERS FOR USE WITH DISTRIBUTED GENERATION

EQUIPMENT
SB1 Scope

SB1.1

equipment, including energy generating and energy storage equipment.

These requirements cover meter socket adapters intended for use with distributed generation

SB1.2 These requirements cover meter socket adapters with provisions for connection of interactive
equipment to the main circuit in addition to the blades and jaws of the meter socket adapter.

SB1.3 These requirements cover meter socket adapters that have components associated with

distributed g

the blades an

SB2 General

SB2.1 Thes
requirements
standard, the

SB2.2 The
design as co
C12.10. Addi

SB2.3 Meta
provided with

F'H 1N £ tH + 1o H HS £
TCTAUUNT SUUTUUT O, WILIT TTU PTUVIOIUTTO TUT CUTITTCULUUTTO TU TS AT UITUUTU ULTTO

d jaws of the meter socket adapter.

a)

-

devices shall comply with the requirements in this standard and
in this Supplement. Where requirements in this supplement‘are different tha
requirements of this supplement apply.

ered in Figures 2 — 10 in the Standard for Physical Aspects of Watt-hour
ional openings and slots may be provided in the:base of the adapter.

rFmensions of the base of the adapter shall be in accordance with the approp

lic enclosures and exposed metal components of the meter socket ada
a means to bond the metallic components to the meter socket enclosure

adapter conngcts. The method of bonding shall comply with the requirements in Article 250

Electrical Cod

SB2.4 Surg
grounding str|
defined in the
Meters, ANS
connected to

e, ANSI/NFPA 70.

b protection gaps: A meter-gsocket adapter shall be provided with means
bps of surge gaps on watthour meters. The grounding means shall extend
appropriate envelope designs as covered in the Standard for Physical Aspect
C12.10. The straps shall either be bonded to the enclosure or exposed
grounding straps on-the male end of the meter socket adapter. Unless shown

10 in the Stapdard for Physical Aspects of Watt-hour Meters, ANSI C12.10, a meter socke

not have uni
voltage coils,
minimum eleg

SB2.5 Neut

nsulated conduetors or uninsulated bonded metal parts in areas that may
test links,er*other live parts unless recessed or otherwise located to cg
trical spacings of Table 8.1 with a meter installed.

al leads shall not be provided on meter socket adapters.

than through

he additional
n those in this

riate envelope
Meters, ANSI

pters shall be
to which the
of the National

to ground the
over the area
s of Watt-hour
Head metal or
in Figures 2 —
t adapter shall
contain meter
mply with the

Exception No. 1: Neutral leads may be provided on mater socket adapters that are marked for use as
"power outlets for temporary site service equipment.”

Exception No. 2: Meter socket adapters may be provided with a neutral wire if instructions for installation
of the wire have been provided and have been investigated and found to be suitable. If kits are required for
installation, the kits shall be available from the manufacturer of the meter socket adapter. See SB15.1.

SB2.6 Surge protective devices installed in meter socket adapters shall be investigated in accordance
with the Standard for Surge Protective Devices, UL 1449 and found suitable for use on the line side of
service equipment.

SB2.7 Meter socket adapters shall be provided with means for sealing by the utility to prevent removal of
the meter from the meter socket adapter and removal of the meter socket adapter from the meter socket
without breaking the utility seal. Any covers or doors that provide access to any terminals or live parts
within the meter socket adapter shall also have means for sealing by the utility.
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SB3 Ventilation

SB3.1 Meter socket adapters provided with ventilation shall comply with Ventilation Openings, Section
31. Grilles and guards shall not be removable from the meter socket adapter without removing the meter
socket adapter from the meter socket.

SB3.2 Meter socket adapters with forced ventilation shall comply with the environmental tests as
required by 4.1 with the ventilation both operative and inoperative.

SB3.3 Meter socket adapters with filtered ventilation openings shall be constructed such that the filters
can be replaced without removing the electric meter from the meter socket adapter or removing the meter
socket adapter from the meter socket. During replacement of filters, any openings shall comply with

Ventilation Op

enings _Section 31

SB3.4 Filterd
Section 31 wit

SB4 Overtenperature Detection and Protection

SB4.1 When
to prevent the
meter socket
ventilation and
maximum allo

SB4.2 Overt
and found to
Equipment, U
General Requ
Part 2-9: Parti

SB4.3 Overt
insulation rea
temperature r
adapter.

SB4.4 If ovel
from a source
the control pov

for ventilation shall not be considered to be the barriers required by Ventilat
n respect to access to live parts or moving parts.

overtemperature detection and protection is provided in aimeter socket adap
assembly and parts therein from exceeding the temperature limits specified
test fixture and meter socket adapter under all cenditions, including inop
/or blocked ventilation filters. Additionally, no component or insulation shall exc
vable temperature for the component or insulation.

bmperature detection shall be accomplished/Ausing a component that has bee
comply with the requirements of the Standard for Temperature-Indicating an

rements, UL 60730-1 in combination‘with the Standard for Automatic Electri
cular Requirements for Temperaturé*Sensing Controls, UL 60730-2-9.

emperature detection shall detect an overtemperature condition prior to any
hing the temperature limits specified in 14.3, and shall cause an action to p
se, for example, causing a switching device to open the main circuit of the

rtemperature, detection and protection circuitry relies upon control power th
external to the'meter socket adapter, the switching device referenced in SB4.
ver is interdupted.

SB4.5 Overt

and under single.fault conditions. For purposes of this requirement, loss of fans or blocking

emperature detection and protection shall comply with this section under norr

on Openings,

er, it shall act
n 14.3 on the
erable forced
eed the rated

N investigated
d -Regulating

L 873, or the requirements of the Standard for Automatic Electrical Contfols — Part 1:

cal Controls —

component or
revent further
meter socket

at is provided
B shall open if

nal conditions

bf filters is not

considered a fault condition.

SB4.6

If more than one cooling fan is provided, the overtemperature detection shall comply with this

section with each single fan inoperable and also with all fans inoperable, If ventilation openings are
provided with filters, the overtemperature detection shall comply with this section with the filters blocked

completely, an

SB4.7

d also with 50% of the surface area of the filters blocked.

the Standard for Software in Programmable Components, UL 1998.

If overtemperature detection and protection relies upon software or firmware, it shall comply with

SB4.8 All the necessary components for overtemperature detection and protection shall be contained
within the meter socket adapter.
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SB5 Overcurrent Protection and Disconnection Means

SB5.1 Meter socket adapters with provision for connection to circuits external to the adapter, other than
circuits that pass through the load terminals of the associated meter socket, shall be provided with
overcurrent protection and a disconnection means for those circuits. This requirement does not apply to
low energy circuits as described in SB7.2.

Exception: The overcurrent protection and disconnection means is not required when the meter socket
adapter is marked in accordance with SB14.12 and is provided with installation instructions in accordance
with SB15.6.

SB5.2 The disconnection means required by SB5.1 shall be of the type that has been investigated for

connection o

the line side of the service The meter socket adapter shall be marked in accordance with

SB14.11.

SB5.3 Over
investigated f

SB5.4 If the
removing the
meter socket.

SB5.5 Othe
with extractio
from the me

fuseholder shall be of a design that captivates all parts of the fuseholder during 4

replacement.
replacing a fu

SB5.6 Lockable covers shall be provided to prevent replacement of fuses by unauthorized

SB5.7 Unds
a) The

b) The
SB5.8

c) Op¢

d) Req
adapte

current devices installed in meter socket adapters shall be of the ‘type th
br connection on the line side of the service.

meter socket adapter includes circuit breakers, they shall be_manually res¢
electric meter from the meter socket adapter or removing the-meter socket ad

h type fuseholders that allow replacement of the.fuses without removing the
er socket adapter or removing the meter socket adapter from the mete

No energized portions of a fuse or of the 'meter socket adapter shall be ag
5e, including with the fuseholder in the epen position with no fuse installed.

r the following conditions, extraction type fuseholders are not required:
fuses are not part of the main supply circuit;

fuse(s) are located in a circuit that does not involve a fire or shock hazard 4

ning of the)fuse(s) does not cause any safety circuitry to become ineffective; a

lacement of the fuse does not expose the user to any energized portions of th
r other than those that do not involve a fire or shock hazard as described in SH

at have been

bttable without
apter from the

than as noted in SB5.7, if the meter socket adapterincludes fuses, they shall be provided

electric meter
r socket. The
nd after fuse
cessible while

persons.

s described in

nd

b meter socket
45.8.

SB5.8 With respect to SB5.7, a circuit does not involve a fire or shock when it involves a potential of no

more than 42.

4 peak, and is supplied by one of the following:

a) An energy limiting Class 2 transformer complying with the requirements of the Standard for Low
Voltage Transformers — Part 3: Class 2 and Class 3 Transformers, UL 5085-3;

b) A Class 2 power supply complying with the Standard for Class 2 Power Units, UL 1310;

c) A combination of an isolated transformer secondary winding and a fixed impedance complying

with th

e requirements of UL 1310; or

d) A dry cell battery having output characteristics not greater than those of a Class 2 power unit.
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SB6 Spacings

SB6.1 Electrical spacings at the jaws and blades of the meter socket adapter shall comply with
Spacings, Section 8.

SB6.2 Components connected directly to the jaws or blades of the meter socket adapter shall comply
with Spacings, Section 8.

SB6.3 Spacings on printed wiring boards shall comply with the requirements of the Standard for
Insulation Coordination Including Clearances and Creepage Distances for Electrical Equipment, UL 840.
For purposes of this requirement, the meter socket adapter shall be considered to be operating in an
Overvoltage Category of OVC IV, and in a pollution degree 3 environment. While the meter socket adapter

is considered

to be operating in an OVC IV environment surge protective devices incory

orated in the

printed wiring
portions of the

SB6.4 The s
service equipn

SB6.5 Spaci
meter socket 4

SB7 Wiring
SB7.1 Exter

SB7.1.1
- SB7.1.6.

Con

board design may be investigated and shown to reduce the Overvoltage
circuit protected the overvoltage controls.

Lirge protective devices referenced in SB6.3 shall be investigated foruse on t
hent.

hgs between live parts of a printed wiring board assembly“and the jaws or
dapter shall comply with Spacings, Section 8, when the parts are at opposite f

Connections
nal connections to power circuits

nections for external circuits other than these described in SB7.2 shall comply

Category in

he line side of

blades of the
olarity.

with SB7.1.2

SB7.1.2 When external circuits are intended 0 be connected directly to the meter socket adapter, these

circuits shall b
connected to {

Exception: A 1
of the meter s
instructions in

SB7.1.3 Teri
adapter, such
socket and an

e connected only to the load.side of the meter socket adapter. No external ci
he line side of the meter socket adapter.

heter socket adapterumay have provisions for connection of external circuits t
Dcket adapter when'the adapter is marked in accordance with SB14.17 and is
accordance with SB15.10.

hinals for/eonnection of external circuits shall be located internally to the

neterinstalled in the meter socket adapter.

rcuits shall be

D the line side
provided with

meter socket

that the terminations are inaccessible with the meter socket adapter installed in the meter

Qi £ £ matar-aanlkat
U uare rmicicr  oUUNTT

Exception: Tekmif

aale—magic b Inaotad i o Barat anmanartng
TTTarS— 1Ay — ovCT1ovaltCyu 1T a ST uaratC— CUITTIartiTTreTT

apter, if this

compartment has provisions for application of a seal or lock by the serving utility.
SB7.1.4 Terminals for connection of external circuits shall comply with Wiring Terminals, Section 7.

SB7.1.5 When external circuits are intended to be connected directly to a meter socket adapter, the
meter socket adapter shall be provided with fittings for connection of a flexible liquid-tight conduit system.
These fittings shall comply with the Standard for Conduit, Tubing, and Cable Fittings, UL 514B.

SB7.1.6 Meter socket adapters shall not be provided with receptacles for connection to external circuits
other than communication or control circuits in accordance with SB7.2.
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SB7.2 External Connections for low energy communication and control circuits

SB7.2.1

control circuits in accordance with SB7.2.2 — SB7.2.6.

Meter socket adapters may have provisions for connection of low energy communication and

SB7.2.2 Other than as described in SB7.2.3, the connection point for low energy communication or
control circuits shall be located on the exterior of the meter socket adapter, such that it is accessible with
the meter socket adapter and associated meter installed and sealed by the utility.

SB7.2.3 Provisions for connection to external communication or control circuits may be through a cord
that is intended to be spliced at the installation. Cords shall comply with all of the following:

a) Th

cord shall be attached to the meter socket adapter at the factory, and shall e

it the body of

the ad

b) Tha
highes
voltag

c) Cor|
are pr
socket

d) Con
conne
shall n
condu
cord.

SB7.2.4 The
requirements

ppter through a close fitting grommet;

t portion of the cord that is internal to the meter socket adapter shathbe in
t voltage in the meter socket adapter, or shall be securely routed from all pari
s higher than the insulation rating of the cord;

s shall not exit the meter socket adapter through the base_of'the meter sock
pvided with insulation having a voltage rating no less than the voltage ratin
adapter; and

ds shall be secured to relieve the conductors from-strain, including twisting,
cted within the meter socket adapter. Knots in conductors shall not be used as
ot be possible to push the cord into the equipment to an extent which coul

sulated for the
Is operating at

et unless they
y of the meter

vhere they are
strain relief. It
d damage the

Ctor or cause the cord to contact parts operating at voltages above the insulation rating of the

connection point shall be constructéd such that the meter socket adapter

will meet the

of the Rain Test, Section 17 both with and without the associated wiring installgd.

SB7.2.5 With the meter socket adapter installed and energized, and no external connectig
int for communication and'control circuits, there shall be no voltage at the conmection point.

connection pg
SB7.2.6 Thg
SB8 Switch

SB8.1 Switd

meter socket adapter shall be marked in accordance with SB14.14.

ing Components Installed in Meter Socket Adapters

n made to the

hing components in meter socket adapters shall comply with the requirgments of the

standard app

licablexto that component, and shall have ratings no less than the load

which may be

switched duri||1g normal operations.

SB8.2 Switching devices in meter socket adapters shall have a short-circuit current rating no less than
the short-circuit rating of the meter socket adapter.

SB8.3 Switching components shall be rated no less than the continuous current rating of the meter
socket specified in SB14.2 or SB14.3.

Exception: Switching components for the distributed energy circuit, that do not carry the full load of the
meter socket may be rated based on the current rating of the distributed energy circuit as marked in
SB14.16.

SB8.4 Switching devices that are used to isolate connected circuits from the incoming service shall be
capable of withstanding a dielectric voltage withstand test across the isolating gap. The test voltage shall
be equal to 1100 V plus 2.2 times the maximum rated voltage of the meter socket adapter.
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SB9 Metering Circuits in Meter Socket Adapters

SB9.1 Meter socket adapters may be provided with circuitry for metering of the circuits connected to the
meter socket adapter. This metering is not considered to be a replacement for the metering provided by
the meter that is to be inserted into the meter socket adapter.

SB9.2 When metering circuits are provided, the spacing requirements of Section SB6 are applicable.

SB10 Communication Circuits in Meter Socket Adapters

SB10.1 Meter socket adapters may be provided with circuitry to provide for communication purposes.
Communication circuitry that is connected by wire or cable to external circuits shall comply with SB7.2.
SB10.2 Wirdless communication circuits shall comply with the appropriate FCC requiremerts.

SB10.3 When communication circuits are provided, the spacing requirements, of Section SB6 are
applicable.

SB10.4 Faildre of communication circuits, including loss of wireless communication, shall pot result in a
fire or shock hazard.

SB11 Perfoimance

SB11.1 A representative sample of each rating, constructiotyand type of meter socket adapter shall be

subjected to th
and Section S
socket calibra
temperature 1
temperature ri

SB11.2 A m
specific meter

e tests described in Section SB12, HeatingJest, Section SB13, Short-Circu

t Current Test

ASA, Moment Test,. Other than as noted\in''SB11.2, the adapter is to be tested in a meter

ed as indicated in SB12.1.1. The purpose”of the calibration is to ensure that
ses will represent the use of thecadapter in a meter socket that has t
e permitted by this standard.

bter socket adapter markedhin accordance with SB14.2 as being intended
socket shall be tested in\the specific meter socket for which it is marked.

he measured
he maximum

for use in a
No correction

factor is necessary.

SB12 Heating Test

SB12.1 Gengral
SB12.1.1 Mg

subjected to th

meter shall be
B12.1.7.

ter socket adapters containing a socket intended for installation of a watthour
e Heating Test, Section 14, with the additional considerations in SB12.1.2 - S

SB12.1.2 Other than as noted in SB12.1.5, overtemperature sensing and protection shall not terminate
the heating test. The overtemperature sensing and protection may be defeated during the 120 percent
current cycling described in 14.2(e).

SB12.1.3 Meter socket adapters provided with forced ventilation shall be subjected to the heating test
with all ventilation inoperative. If the test is terminated by the overtemperature sensing and protection as
described in SB12.1.5, the heating test shall be repeated with the ventilation operative in accordance with
SB4.6, and the temperature limits of SB4.1 shall not exceed at any point during the testing at 100 percent
of continuous current in 14.2(b) and 14.2(f).

SB12.1.4 Meter socket adapters provided with filtered ventilation shall be subjected to two tests, one
with the filters blocked completely, and one with 50% of the surface area of each filter blocked. If either test
is terminated by the overtemperature sensing and protection as described in SB12.1.5, the test shall be
repeated with the filters unblocked, and the temperature limits of SB4.1 shall not exceeded at any point
during the applications in 14.2(b) or 14.2(f) testing at 100 percent of continuous current in 14.2(b) and
14.2(f).
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SB12.1.5 When a meter socket adapter is provided with overtemperature sensing and protection in
accordance with Section SB4, the heating tests with inoperative ventilation and blocked filters required by
SB12.1.3 and SB12.1.4 may be terminated by the overtemperature sensing and protection. The
temperature limits of SB4.1 shall not be exceeded at any point during the tests.

SB12.1.6 The Heating Tests of SB12.3 and SB12.4 may be combined by conducting a single Heating
Test with the fans inoperable and the filter openings blocked completely, If the test is not terminated by
overtemperature sensing and protection, and the temperature limits specified in SB4.1 are not exceeded
at any point during the test, overtemperature detection and protection is not required.

SB12.1.7 Components, when provided, shall be energized as intended in normal use while the meter
socket and meter socket adapter are carrying the rated continuous current.

SB12.2 Meter socket adapters not intended for use in a specific meter socket

SB12.2.1 The meter socket used as a test fixture is to be calibrated before each test./The test fixture is to
be calibrated py using a simulated watthour meter as described in 14.8 and Figure\14.2 — Figure 14.3. The
meter socket|is to be rated less than or equal to the continuous current ratings of the meter socket for

which the adapter is intended. The test current to determine the correction\factor of the a
equal to the rated current of the meter socket. The simulated meter is tochave the same nun
jumper bars gs current circuits in the adapter to be tested. A temperature rise is to be detq
meter socket ftest fixture by applying the test current to all jumper bars in series until the te

japter is to be
hber of current
rmined on the
mperature has

stabilized. A femperature correction factor T, is to be calculated*based on the temperature rise at each
individual meter socket jaw. The correction factor (T.) equals 65°C (117°F) minus the measured
temperature fise at the meter socket jaws. If the measured-temperature rise exceeds 65°C, the test is
considered infonclusive.

SB12.22 D
at their rated
on the meter

iring subsequent Heating Tests on the meter socket adapters, the adapters afe to be tested
current. The correction factor (T,) is-to’be added to the final measured temperatures attained
bocket jaw and the busses connected'to the meter socket jaw.

SB12.3 Meter socket adapters intended:for use only in a specific meter socket

SB12.31 M
Heating Test,
the meter soc

bter socket adapters intended for use only in a specific meter socket shall be s
Section 14, with the\meter socket adapter installed in the specific meter soc
ket adapter is inténded to be used.

bjected to the
ket with which

SB12.3.2 |If
shall be cond

h meter socket-adapter is intended for use with more than one specific meter
icted witheach of the specified meter sockets.

ocket, the test

ration source

SB12.4 MeT,Ar socket adapters with provisions for connection of an distributed gene

SB12.4.1 For meter socket adapters with provisions for connection of an distributed generation source,
the test method described in Section 14 shall be modified as described in SB12.4.2 - SB12.4.4.

SB12.4.2 The test described in 14.2(b) shall be conducted with a total load of 100 percent of the
continuous current rating of the meter socket adapter, supplied through the utility source terminals.

SB12.4.3 The test described in 14.2(e) shall be conducted with a total load of 120 percent of the
continuous current rating of the meter socket adapter, supplied through the utility source terminals.

SB12.4.4 The test described in 14.2(f) shall be conducted two times:

a) One test shall be conducted with a total load of 100 percent of the continuous current rating of
the meter socket adapter. For this test, the distributed generation source terminals shall carry 100
percent of the continuous ampere rating of the distributed generation circuit, and the utility source
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terminals shall carry sufficient current so the total current supplied by the two sources is no less
than the 100 percent of the continuous ampere rating of the meter socket adapter; and

b) The second test shall be conducted with a total load of 100 percent of the continuous current
rating of the meter socket adapter, supplied through the utility source terminals.

SB13 Short-

SB13.1 Gen

SB13.1.1

Circuit Current Test

eral

All meter socket adapters for use with distributed generation shall be subjected to short-circuit

current tests. The requirements of SB13.1.2 — SB13.5.3 apply to all short-circuit tests. Multiple tests may

be necessary

ased upon the product configurations and circuits as noted:

a) Shg
Breake

Except
tested

b) SB1
the ma

circuits];

c) SB1
conneg

d) SB1

SB13.1.2 Su
the constructia

SB13.1.3
necessary:

In

a) A weé
b) Wirg
c) A fus

SB13.2 Test

rt-Circuit Current Test, Section 15, and Short-Circuit Current Test with 'S
r, Section 16, apply to the meter socket adapters main power circuits;

jon: Meter socket adapters having switching devices in the mainpower ¢
n accordance with SB13.8.

3.6 applies to meter socket adapters with connections to external power circy
in power circuit, that are provided with internal overcaprent protection for

3.7 applies to meter socket adapters with short-citcuit ratings greater than
tions to external circuits that are not provided with-internal overcurrent protecti

B.8 applies to meter socket adapters containing switching devices.

fficient tests shall be conducted to represent each construction to be represer
n having the least electrical impedance to current flow.

bddition to samples of meter-sockets adapters, samples provided for tests are

tthour meter as covered in SB13.3.2;
and conduit as-covered in SB13.3.4; and

e as coverédin SB13.3.3.

circuit.calibration

SB13.2.1 Thk

pecific Circuit

rcuit shall be

its other than
the external

0 kA, having
bn; and

ted, including

to include, as

determined in accordance with the Standard for Molded- Case Clrcwt Breakers Molded-Case Switches,
and Circuit Breaker Enclosures, UL 489. The power factor is to be in accordance with Table SB13.1. The
available rms symmetrical current shall be no less than the short circuit rating of the meter socket adapter.

Exception: If the physical arrangement in the test station requires leads longer than specified in SB13.3.4,
the additional length of leads is to be included in the test circuit calibration.
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Table SB13.1
Power factor

Short-circuit current, symmetrical amperes

Maximum power factor

0-10,000 0.5
10,001 - 20,000 0.3
20,001 and higher 0.2

SB13.2.2 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
employed.

Exception No
single-phase

Exception No
open-circuit v
pairs of jaws
voltage is alsq
two poles of 4

SB13.3 San

SB13.3.1 TH
mounted and

SB13.3.2 A
current rating

SB13.3.3 Tk
cartridge fuse
on the load s
long.

SB13.3.4 TH
terminal. The
terminal. The

. 1: With the concurrence of those concerned, a voltage higher than 105\p

2: A 4-jaw meter socket adapter that has no provision for a fifth.jaw may A
est circuit.

3: A 7-jaw meter socket adapter may be tested with a single-phase test cil
pltage not less than 115.5 percent of the meter socket adapter voltage rating

if the rms symmetrical short circuit current availabledat the test station te
at least 115.5 percent of the meter socket adapter'short circuit rating. Such a

3-pole circuit breaker.

hple preparation

e meter socket adapter is to be inserted into a commercially available metef
supplied as in an intended installation:

commercially-available watthour meter with a class rating not less than t
of the meter socket adapteris to be in place during the short circuit test.

e meter socket enclosure is to be connected through a 30-ampere, non-ti
to the line lead of-the pole least likely to arc to the enclosure. This connection
de of the limitingrimpedance by a 10 AWG (5.3 mm?) copper wire 4 — 6 fee

e length of the supply conductors to the meter socket shall not exceed 1.2
length~of the load conductors on the meter socket shall not exceed 1.2
length of the conductors on the distributed generation shall not exceed 1.2

terminal. The

brcent may be

be fested on a

cuit having an
Lsing adjacent
'minals at this
fest would use

socket that is

he continuous

me delay type
is to be made
(1.2-1.8 m)

m (4 feet) per
m (4 feet) per
m (4 feet) per

wire is to have an ampacity as shown in Tahle 7 1 hased on the 75°C (16

°F) insulation

nearest to but not less than the rating of the meter socket or distributed generation circuit. The terminals
are to be tightened to the torque specified by the meter socket manufacturer. Line and load wires may
enter the enclosure through 24 inches (610 mm) or shorter lengths of conduit. External power circuits that
are connected directly to the meter socket adapter shall use the flexible conduit type specified by the
manufacturer for the installation. There is to be no bracing of the cable inside the meter socket enclosure
or field installed cable inside of the adapter unless the construction includes instructions for such bracing.
The provision for bracing may or may not be provided as part of the meter socket or meter socket adapter.
Bracing hardware not provided as part of the meter socket or meter socket adapter shall be available to
the installer. A cable may be braced external to the enclosure.

Exception No. 1: The length of the supply conductors may exceed 4 feet per phase if the excess length is
included in the test circuit calibration as covered in the Exception to SB13.2.1.

Exception No. 2: Copper wire is to be used at any termination point marked for use with copper wire only.


https://ulnorm.com/api/?name=UL 414 2024.pdf

	INTRODUCTION 
	1 Scope 
	2 General 
	2.1  Components 
	2.2  Units of measurement 
	2.3  Undated references 


	ALL METER SOCKETS AND METERING TRANSFORMER CABINETS 
	CONSTRUCTION 
	3 General 
	4 Enclosure 
	5 Bases – Insulating Material 
	6 Current-Carrying Parts 
	6.1  General 
	6.2  Washers 
	6.3  Test blocks 

	7 Wiring Terminals 
	8 Spacings 
	9 Barriers 
	9.1  Insulating barriers 
	9.2  Restricting barriers 
	9.3  Isolating barriers 

	10 Wire-Bending Distance 
	11 Wiring Space 
	12 Provisions for Bonding and Grounding 

	PERFORMANCE 
	13 General 
	14 Heating Test 
	15 Short-Circuit Current Test 
	16 Short-Circuit Current Test with Specific Circuit Breaker 
	16.1  General 
	16.2  Test circuit calibration 
	16.3  Sample preparation 
	16.4  Closing 
	16.5  Peak let-through current 

	17 Rain Test 
	18 Concentric Knockout Rain Test 
	19 Insertion and Withdrawal Force Test for Meter Jaws 
	20 Dielectric Voltage-Withstand Test 
	20.1  General 
	20.2  Insulating barriers 

	21 Clamped Insulating Joint Test 
	22 Bonding Continuity Test 
	23 Test of Insertion and Withdrawal Force on Meter Base 
	24 Strength Test of Insulating Base and Support 
	25 Test of Torque and Force on Test Block 

	RATINGS 
	26 Voltage and Current Ratings 

	MARKINGS 
	27 General 
	27.1  Location 
	27.2  Identification 
	27.3  Ratings 
	27.4  Enclosure 
	27.5  Top (overhead) or bottom (underground) feed 
	27.6  Accessories 
	27.7  Circuit closers and disconnects 
	27.8  Neutral 
	27.9  Field installation 
	27.10  Terminals 
	27.11  Test blocks 
	27.12  Short circuit ratings 
	27.13  Low voltage rating 

	28 Permanence of Marking 


	POST AND PEDESTAL TYPE METER SOCKETS 
	CONSTRUCTION 
	29 General 
	30 Enclosure 
	31 Ventilation Openings 
	32 Mounting 
	33 Grounding 
	34 Grade Level 

	PERFORMANCE 
	35 Sprinkler Test 
	36 Crushing Deformation Test 
	37 Torque Deformation Test 
	38 Beam Loading Deflection Test 

	MARKINGS 
	39 Post Type Enclosures 
	40 Pedestal Type Enclosures 


	METERING TRANSFORMER CABINETS AND METERING TRANSFORMER CABINET INTERIORS 
	GENERAL 
	41 Details 

	CONSTRUCTION 
	42 General 
	42.1  Cabinets and interiors 
	42.2  Bus-to-bus and bus-to-wire connections 
	42.3  Sizing of bus bars 
	42.4  Spacings 


	PERFORMANCE 
	43 Short-Circuit Test Performed 
	43.1  General 
	43.2  Tensile force 
	43.3  Cantilever force 

	44 Short-Circuit Test Not Performed 
	44.1  General 
	44.2  Construction 
	44.3  Supports 
	44.4  Bus bar rotation 


	RATINGS 
	45 Details 

	MARKINGS 
	46 Details 


	TEST SWITCHES 
	GENERAL 
	47 Details 

	CONSTRUCTION 
	48 General 

	PERFORMANCE 
	49 Temperature Test 


	SUPPLEMENT SA – METER SOCKET ADAPTERS 
	SA1 Scope 
	SA2 Construction 
	SA3 Performance 
	SA4 Heating Test 
	SA4.1  General 
	SA4.2  Meter socket adapters not intended for use in a specific meter socket 
	SA4.3  Meter socket adapters intended for use only in a specific meter socket 
	SA4.4  Meter socket adapters with provisions for connection of an alternative energy source 

	SA5 Short-Circuit Current Test 
	SA5.1  General 
	SA5.2  Meter socket adapters with provisions for connection of an alternative energy source 

	SA5A Moment Test 
	SA6 Markings 
	SA7 Instructions 

	SUPPLEMENT SB – METER SOCKET ADAPTERS FOR USE WITH DISTRIBUTED GENERATION EQUIPMENT 
	SB1 Scope 
	SB2 General 
	SB3 Ventilation 
	SB4 Overtemperature Detection and Protection 
	SB5 Overcurrent Protection and Disconnection Means 
	SB6 Spacings 
	SB7 Wiring Connections 
	SB7.1  External connections to power circuits 
	SB7.2  External Connections for low energy communication and control circuits 

	SB8 Switching Components Installed in Meter Socket Adapters 
	SB9 Metering Circuits in Meter Socket Adapters 
	SB10 Communication Circuits in Meter Socket Adapters 
	SB11 Performance 
	SB12 Heating Test 
	SB12.1  General 
	SB12.2  Meter socket adapters not intended for use in a specific meter socket 
	SB12.3  Meter socket adapters intended for use only in a specific meter socket 
	SB12.4  Meter socket adapters with provisions for connection of an distributed generation source 

	SB13 Short-Circuit Current Test 
	SB13.1  General 
	SB13.2  Test circuit calibration 
	SB13.3  Sample preparation 
	SB13.4  Closing 
	SB13.5  Test duration 
	SB13.6  Meter socket adapters with connections for distributed generation equipment and internal overcurrent protection for those circuits 
	SB13.7  Meter socket adapters with connections for distributed generation equipment and no internal overcurrent protection for those circuits 
	SB13.8  Meter socket adapters containing switching devices 
	SB13.9  Compliance 

	SB14 Markings 
	SB15 Instructions 

	SUPPLEMENT SC – METER SOCKET ADAPTERS WITH BRANCH CIRCUIT CONNECTIONS 
	SC1 Scope 
	SC2 General 
	SC3 Ventilation 
	SC4 Overtemperature Detection and Protection 
	SC5 Overcurrent Protection and Disconnection Means 
	SC6 Spacings 
	SC7 Wiring Connections 
	SC7.1  External connections to power circuits 
	SC7.2  External connections for low energy communication and control circuits 

	SC8 Switching Components Installed in Meter Socket Adapters 
	SC9 Metering Circuits in Meter Socket Adapters 
	SC10 Communication Circuits in Meter Socket Adapters 
	SC11 Equipment Grounding Connections 
	SC12 Service Equipment 
	SC12.1  Genera; 
	SC12.2  Grounding electrode connections 
	SC12.3  Disconnecting means 
	SC12.4  Neutral disconnect 
	SC12.5  Provision for bonding and grounding 
	SC12.6  Accessibility 

	SC13 Performance 
	SC13.1  General 
	SC13.2  Accessibility test 

	SC14 Markings 
	SC15 Instructions 

	APPENDIX A Standards for Components 
	B  APPENDIX B (Informative) Explanatory Information Regarding Wire-Bending Distance 
	B1 General 




