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INTRODUCTION
1 Scope

1.1 These requirements cover termination boxes rated 1000 V or less that consist of lengths of bus bars,
terminal strips, or terminal blocks with provision for wire connectors to accommodate incoming or outgoing
conductors or both and are intended to be used in accordance with the National Electrical Code, NFPA 70.
Termination boxes are investigated for use on the line or load side of service equipment.

1.2 The incoming and outgoing conductors may be routed through knockouts or openings in the box for

cable, conduit, or electrical metallic tubing. The termination box may also have special openings to match
with similar npnninge n—other nqllipmnnf such_as meoter enr\l(nfe’ pnnnlhngrr]e, switch-orcircuit breaker

enclosures,

1.3 These
termination b

1.4 This c
raceway for
device, such
intended to s
contain elect

1

vireways, and the like.

requirements also cover termination bases to be field installed in terminatig
oxes in which termination bases are to be field installed.

egory covers mounting posts and pedestals rated 1000 V ac.or less intended
nderground wiring that is being brought above grade to feed\ah outdoor electrig
as a power outlet, panelboard, meter socket, circuit breaker enclosure or the
upport the distribution device, which is installed eitheriin the factory or in the fig
rical termination points for underground wiring and forwiring to the distribution d

n boxes and

to serve as a
al distribution
ike. They are
Id. They may
bvice.

1.5 This stgndard specifically does not apply to:
a) Equipment connected only by bus bars for both input and output circuits;
b) Equipment containing switching devicesrelays, or overcurrent protective devices;
c) Bysway fittings known as "End ‘Cable Tap Boxes" which are covered by the|Standard for
Buswpys, UL 857; and
d) Inlet assemblies for cord connection of generators used in conjunction with transfer switch
equipment which are covered by the Standard for Transfer Switch Equipment, UL 1008, Annex J,

Inlet A
2 Compon

2.1 Except
requirementg

ents

\ssemblies for Transfer Switch Equipment.

as indicated in 2.2, a component of a product covered by this standard shall cd

mply with the

forthat component. See Appendix A for a list of standards covering compon

used in the

odlcts covered hy this standard

ernts generally

2.2 A componentis not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

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

use.

24

Specific components are incomplete in construction features or restricted in performance

capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.
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3 Units of Measurement

3.1
approximate i

nformation.

4 Undated References

4.1

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

5 Glossary

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

Any undated reference to a code or standard appearing in the requirements of this standard shall be

5.1 Forthe

5.2 TERMIN
of a terminat

boxes.

CONSTRUC]

6 Enclosurge

6.1 Genera

6.1.1 Unles
Standard for

Exception Noj
other equipm
6.1.2.

Exception No
open bottom.

purpose of this standard, the following definition applies.

IATION BASE — An assembly mounted as a common structure constituting all
on box except for the enclosure and intended for use in one or.mare specifi

[ION

s specified otherwise in this standard, a‘termination box enclosure shall con
Enclosures for Electrical Equipment, Non-Environmental Considerations, UL 50.

1: A termination box enclosureamay be constructed with a special opening for
ent if the termination box is marked as specified in 28.5.1 and the construction (

2: A termination box intended for floor mounting or of a post or pedestal type

the elements
C termination

nply with the

connection to
romplies with

ynmay have an

wn in Figure

6.1.2 A termination boxprevided with special openings shall be provided with:
a) Mating surfages of at least 3/8 inch (9.5 mm) on each side of the opening as shqg
6.1.
b) M dilfo tU U:UOC thU UIIGI Uf (<10} UIIU:UOUIU vv;th (<10} ava;:ablc f;tt;llg |||a||r\cd fUI

termin

ation box.

se with the


https://ulnorm.com/api/?name=UL 1773 2020.pdf

APRIL 22, 2020 UL 1773

Figure 6.1

Overlap at special opening

g ]
3/8 INCH
(9.5mm)
SPECIAL
a—  OPENING
S £
$3289
6.2 Conduljt connections
6.2.1 A nonpmetallic enclosure shall have a bonding means provided to maintain continuity of grounding
between all ¢onduit openings. For a'‘construction having a threaded opening or nipple for metal conduit,
the bonding|means shall be assembled to the enclosure. For a construction having a [hon-threaded
opening, thg bonding means—~may be provided as separate parts for field installation. An enclosure

intended for

field assembly ©f the bonding means shall be provided with instructions for ing

tallation. The

instructions ghall include_the-identification of the parts and their method of installation.

Exception: T d for use with

a metallic co

he bonding means need not be provided in a nonmetallic enclosure not intende
nduit system if the enclosure is marked as specified in 28.8.1.

6.2.2 A nonmetallic enclosure having provision for connection of rigid metallic conduit or rigid nonmetallic
conduit shall be investigated for such use as specified in the Conduit Connection Tests, Section 22.

6.3 Provision for support

6.3.1 Provision for support or other mounting means for a nonmetallic termination box shall be outside
the termination box, unless the termination box is constructed such that the conductors within the box
cannot contact the supporting screws.

6.3.2 So that contact between a supporting screw and conductors within a box will be prevented as
required in 6.3.1, a hole in a box for a screw shall be located in a recess constructed such that there will be
a spacing of not less than 1/32 inch (0.8 mm) between the plane of the top of the recess and the head of
the largest screw that is provided with the box. If a screw is not provided with a box, this spacing shall be
measured using the largest:
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a) Round-head screw, specified in Table 6.1, that can be inserted in a hole that is not chamfered; or

b) Flat-head screw that can be inserted in a hole that is chamfered.

Table 6.1
Supporting-screw hole dimensions
Minimum dimensions of recess
. Diameter of hole, Diameter, Depth,
Nominal screw
size inch (mm) inch (mm) inch (mm)
6 0.138 (3.51) 1/4 (6.4) 4/32 (3.2)
8 0.164 (4.17) 19/64 (7.5) 9/64 (3.6)
10 0.190 (4.83) 11/32 (8.7) 5/32 (4.0)
12 0.216 (5.49) 25/64 (9.9) 11164 (4.4)
1/4 0.250 (6.35) 29/64 (11.5) 13/64 (5.2)
5/16 0.313 (7.95) 9/16 (14.3) 15/64 (6.0)

6.4 Encloslires containing inlet assemblies

6.4.1 Allinl
encloses all

6.4.2 Wher
terminal box
box conducto

6.4.3 The ¢
contact with |

6.4.4 Acceq
secured by m
tool, or shall K

6.4.5 Whe

r
for Enclosur%
Electrical Eqdipmént; Environmental Considerations, UL 50E for the intended use, with an

inlet conductd

ninsulated parts, both with and without the inlet ¢ables connected to the assemb

used to connect inlet conductors, enclosures shall separate inlet conductors
viring. Access to the inlet conductors shall'be possible without exposing the intg
I's or uninsulated live parts.

nclosure shall be such that when the covers and doors are properly secure
ne body of all separable connectors is prevented.

s panels and doors, provided for the attachment and removal of inlet condug
eans of a latching-mechanism incorporating a lock and key, a fastener requiring
ave provision for‘ocking.

intended for outdoor use, the enclosure shall comply with the requirements of
for Electrical Equipment, Non-Environmental Considerations, UL 50 and the

rs connected.

t assemblies shall be installed within the termination box such that the enclosuie completely

ly.
from internal
rnal terminal

d, accidental

tors shall be
the use of a

the Standard
Standard for
i without the

6.4.6 Marking and instructions on the exterior of an enclosure shall be permanent and suitable for the

intended use.

See Markings, Section 28.

7 Mounting Post or Pedestal

71

711

General

A mounting post or pedestal shall not be less than 12 square inches (77 cm?) in cross-sectional

area and 2-1/2 inches (63.5 mm) deep, and at least three sides shall be fabricated of galvanized steel not
less than 0.070 inch (1.8 mm) thick.

Exception: A mounting post or pedestal that complies with the Torque Deformation Test, Section 19, and
the Beam Loading Deflection Test, Section 20, need not be 12 square inches in cross-sectional area or
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less than 2-1/2 inches deep, and may be fabricated of galvanized steel not less than 0.056 inch (1.42 mm)
thick.

7.1.2 That portion of a post located below grade level and up to 12 inches (305 mm) above grade level
shall be painted on both the inside and outside surfaces in addition to being galvanized.

7.1.3 Where intended for outdoor use, the mounting post or pedestal shall comply with the requirements
of the Standard for Enclosures for Electrical Equipment, Non-Environmental Considerations, UL 50 and
the Standard for Electrical Equipment, Environmental Considerations, UL 50E for the intended use.
Mounting posts or pedestals with an integral door or cover intended to provide environmental protection of
factory or field installed receptacles shall provide environmental protection with and without attachment
plugs connected. See Rain and Splash Test specified in Section 23

7.2 Cover

7.2.1 A coyer or cap for a mounting post or pedestal shall be of metal not thinner than as required in

7.1.1, or non
Environment

metallic material complying with the Standard for Enclosures forElectrical Eqy
bl Considerations, UL 50. A cover or cap fabricated from 0.056 inch (1.4 mm) th

be any length provided its width does not exceed 10 inches (254 mm).

Exception: A
accommoda
deflection tes

7.3 Grade

7.3.1 The d

cover or cap provided on a mounting post or pedestalo close unused opening
e a field-installed unit may be thinner than 0.056nmch if the cover or cap contl
t described in the Deflection Test, Section 21.

evel

istance between the marked final grade level of a mounting post as covered in

bottom of thg¢ base of a mounting pedestal and-the lowest live part shall not be less than 1

mm).

7.4 Wire opening

ipment, Non-
ick steel may

1S intended to

plies with the

28.7.1 or the
P inches (305

7.4.1 The gpening provided insthe base of a mounting post for the entrance of undergrourld wiring shall
be rolled, flahged, or equipped with a bushing so that there will be a smoothly rounded syrface against
which the caples can bear, The upper edge of the opening shall be at least 18 inches (457 nim) below the
marked final grade level;

7.5 Instrugtions

7.51 A mCunt;ny puot Of pcdcotal shalt-be pluv;dcd with—Rstractions ;lld;uat;lly the—eerfect mOUnting
procedure.

7.6 Mounting provision

7.6.1 A pedestal shall have mounting holes or similar provision in the base for securing the pedestal to a

concrete slab. Aluminum in a pedestal enclosure shall not be in contact with the concrete mounting pad. A
metallic or nonmetallic coating used to separate aluminum from a concrete pad shall be tested to
demonstrate resistance to corrosion not less than that of galvanized (G90 zinc coating) steel that is 0.061
inch (1.55 mm) thick.
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7.7 Lumina

7.71

ires (illuminated mounting posts and pedestals)

specified in 7.7.2, and the applicable requirements in Appendix A.

A mounting post or pedestal provided with luminaire (s) shall comply with the requirements

7.7.2 Luminaire(s) that may be supplied by a source separate from equipment intended to be mounted to
the post or pedestal shall comply with the following:

a) Luminaire wiring compartment(s) and any lamp(s) that are intended for field replacement shall
be separated from other wiring compartments provided in the post or pedestal by a barrier to
provide separation of circuits.

b) Thg mounting post or pedestal shall be provided with a field installable label that
the equipment may be supplied by multiple sources. See 28.10.2.

8 Ventilatign Openings

8.1 If ventilg

8.2 \Ventilati
and 8.4.

8.3 Ventilati
a) Scr|

b) Hog

8.4 A barrie
the edge of
opening.

8.5 A ventilgtion opening — slot, louver, or the like — shall be protected by one or more baffle

other obstruc
two changes
shown in Figy
mm), it shall k

8.6 The sizdg

tion openings are provided, they shall comply with 8.2 — 8.10.

pn openings shall be guarded so that there is no direct access to a live part as ¢

bn openings shall be:
bened or louvered openings with internal barriers; or

ds or stacks with labyrinth air passages:

I shall be of such dimensions and_ [ocated so that a straight line drawn from any
he barrier will intersect the enclosure minimum 1/4 inch (6.4 mm) from the

fions of such dimefsions and locations that any access path to a live part req
of direction, one‘of which involves an angle of 90 degrees or more from a str
re 8.1. In addition, if the minor dimension of a ventilation opening is larger than
e protected by a screen having a minor dimension not larger than 1/4 inch.

, shape; and location of a screened opening shall not weaken the overall enclos

specifies that

pvered in 8.3

live part past
edge of an

5, barriers, or
Lires at least
aight line, as
1/4 inch (6.4

ure.

8.7 The wir
mm?) and the

S Of @ SCreen required 1o protecta ventitatiomopening shattnot be smatter than
openings in the screen shall not exceed 1/4 inch (6.4 mm) in any dimension.

16 AWG (1.3

8.8 Perforated sheet steel or expanded-steel mesh shall not be less than 0.042 inch (1.07 mm) thick if
uncoated, or 0.045 inch (1.14 mm) thick if zinc-coated, if the mesh openings or perforations are 1/2 square
inch (3.23 cm?) or less in area. For larger openings, the steel or mesh shall not be less than 0.080 inch
(2.03 mm) thick if uncoated 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 the uninsulated
live parts and grounded metal so as to reduce spacings to values below the minimum values specified in
Table 15.1 or Table 15.2, as applicable, 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.
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1

A — No live partg
B — Live parts a

8.9 The wi

material will femain at each end of the louver.

8.10 A sej
enclosure sh

9 Wire Ber

9.1 Wire bq
specified in 9

Exception: H

Figure 8.1

Angle of change of direction

Live Part
\ N
\\ B
\\
\
\
\
A \
\ 90" _or greater
l,
Pl
%
7
P d

Enclosure \

,~ Barrier

Ventilation

Opening L Direction of Travel

S2143C

permitted in this area.

ceptable this side of barrier.
dth of a ventilation louver in an enclosure shall be such that at least 1/6 of

arate louvered panel that\is riveted or welded in place over a ventilation o
all not be less than 0.032-inch (0.81 mm) thick sheet steel.

ding Space

nding spacé:shall be provided opposite any wire connector intended for field ing
.2 and 9-3¢

rovision of wire bending space for wire connectors intended for field installg

he enclosure

bening in the

talled wire as

d conductors

routed throu

;Ih epnr\inl npnningo of :mllinr\nnf enclosures as opanifind in Enclosure  Secti
J J

bn 6, may be

based on the

combined space available.

9.2 Other than as indicated in 9.3, the wire bending space shall be as specified in Table 9.1 and Table
9.2. A wire is considered likely to enter or leave a top, back, or side surface if there is an opening or

knockout for

a wireway or conduit.

Exception: The wire bending space may be in accordance with Table 9.3 if:

a) A barrier is provided between the connector and the opening; or

b) Drawings are provided specifying that the conductors are not to enter or leave the enclosure
directly opposite the wire connector.
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9.3 If a conductor is not likely to enter or leave the enclosure surface opposite its wire connector, the wire
bending space shall be as specified in Table 9.3.

9.4 If a conductor is restricted by a barrier or other means from being bent at the point where it leaves the
connector, the distance shall be measured from the end of the barrier.

9.5 The wire bending space shall be measured in a straight line from the edge of the wire terminal
closest to the wall in a direction perpendicular to the enclosure wall, barrier, or other obstruction. The wire
terminal shall be turned so that the axis of the wire opening in the connector is as close to perpendicular to
the wall of the enclosure as it can assume without defeating any means provided to prevent its turning,
such as a boss, shoulder walls of a recess, multiple bolts securlng the connector or the like. A barrier,
shoulder, or t shoulder, or
the like does|not reduce the radius to which the wire must be bent. If a terminal is provided with one or
more connecfors for the connection of conductors in multiple, the distance shall be measyred from the
wire opening|closest to the wall of the enclosure. If the connectors for a circuit are ‘fixed in position (for
example, by [the walls of a recess) so that they are turned toward each other, the distahce shall be
measured at the wire opening nearest to the wall in a direction perpendicular to the wall.

Table 9.1
Minimum wire bending space at terminals in inches
Minimum bending space, inches
Wire gize, AWG or kcmil (mm?)? Wires per terminal (pole)
Compact stranded
AA-8000 aluminum alloy
All other conductors conductors 1 4 or more
14-10 (2.1}-5.3) 12-8 (2.1-8.4) Not Specified -
8 (3.4) 6 (13.3) 1=1/2 -
6 (1B.3) 4 (21.2) 2 -
4 (21.2) 2 (33.6) 3 -
3 (26.7) 1 (42.4) 3 -
2 (3B.6) 1/0 (53.5) 3-1/2 -
1 (4p.4) 2/0 (67.4) 4-1/2 -
1/0 (58.5) 3/0 (85.0) 5-1/2 5-1/2 7 -
2/0 (67.4) 410 (107) 6 6 7-1/2 -
3/0 (86.0) 250 (127) 6-1/2 [6] 6-1/2 [6] 8 -
4/0 (107) 300 (152) 7 [6] 7-1/2 [6] 8-1/2 [8] -
250 1Z7n 350 a77) 8172 [6-172] | 8172 [6-172] g 18] 10
300 (152) 400 (203) 10 [71 10 [8] 1 [10] 12
350 (177) 500 (253) 12 [9] 12 [9] 13 [10] 14 [12]
400 (203) 600 (304) 13 [10] 13 [10] 14 [11] 15 [12]
500 (253) 700-750 | (355-380 14 [11] 14 [11] 15 [12] 16 [13]
600 (304) 800—-900 | (405-456) 15 [12] 16 [11] 18 [15] 19 [16]
700 (355) 1000 (507) 16 [13] 18 [15] 20 [17] 22 [19]
750 (380) - - 17 [13] 19 [16] 22 [17] 24 [21]
800 (405) - - 18 20 22 24
900 (456) - - 19 22 24 24

Table 9.1 Continued on Next Page
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Table 9.1 Continued

Wire size, AWG or kcmil (mm?)?

Minimum bending space, inches

Wires per terminal (pole)

1)L

2 Wire size sha

-in or removable wire connectors receiving one wire each (there may be more than one.Jay-if or ref
conngctor per terminal); and

| be as determined in Wiring Terminals, Section 10.

Compact stranded
AA-8000 aluminum alloy
All other conductors conductors 1 2 3 4 or more
1000 (506) - - 20 - - -
1250 (633) - - 22 - - -
1500 (760) - - 24 - - -
1750 (887) - - 24 - - -
2000 (1013) - - 24 - - -
NOTE — The vdlues in [ ] are in inches and only apply to:

2) THe removable wire connectors can be removed from their intended location without'disturbing structu
parts other than a cover, and can be reinstalled with the conductor in place.

novable wire

al or electrical

Table 9.2

Minimum wire bending space at terminals in millimeters

Wirg size, AWG or kemil (mm?)?

Minimum bending space, millimeters

Wires per terminal (pole)

Compact stranded AA-8000
All other conductors | aluminum alloy conductors 1 2 3 4 or more
14-10 (2.1-5.3) 12-8 (2.1-8.4) Not Specified - - -
8 8.4) 6 (13.3) 38.1 - - -
6 ([13.3) 4 @112) 50.8 - - -
4 (£1.2) 2 (33.6) 76.2 - - -
3 (6.7) 1 (42.4) 76.2 - - -
2 (p3.6) 1/0 (53.5) 88.9 - - -
1 (#2.4) 2/0 (67.4) 114 - - -
1/0 (p3.5) 3/0 (85.0) 140 140 178 -
2/0 (P7.4) 4/0 (107) 152 152 190 -
3/0 ($5:0) 250 (127) 165 [152] 165 [152] 203 -
4/0 (107) 300 (152) 178 [152] 190 [152] 216 [203] -
250 (127) 350 (177) 216 [165] 229 [165] 254  [203] | 254
300 (152) 400 (203) 254 [178] 254 [203] 279 [254] | 305
350 (177) 500 (253) 305 [229] 305 [229] 330 [254] | 356 [305]
400 (203) 600 (304) 330 [254] 330 [254] 356 [279] | 381 [305]
500 (253) 700 - 750 (355 - 380) 356 [279] 356 [279] 381 [305] | 406 [330]
600 (304) 800 — 900 (405 - 456) 381 [305] 406 [330] 457 [381] | 483 [406]
700 (355) 1000 (507) 406 [330] 457 [381] 508 [432] | 559 [483]
750 (380) - - 432 [356] 483 [406] 559 [483] | 610 [533]

Table 9.2 Continued on Next Page
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Table 9.2 Continued

Wire size, AWG or kcmil (mm?)?

Minimum bending space, millimeters

Wires per terminal (pole)

Compact stranded AA-8000
All other conductors | aluminum alloy conductors 1 2 3 4 or more
800 (405) - - 457 508 559 610
900 (456) - - 483 559 610 610
1000 (506) - - 508 - - -
1250 (633) - - 559 - - -
1500 (7663 640 -
1750 (487) - - 610 - - -
2000 (1p13) - - 610 - = -
NOTE - The values in [ ] are in millimeters and only apply to:
1) Lgy-in or removable wire connectors receiving one wire each (there may be more than ‘one lay-in or removable wire

conr
2) TH
parts
@ Wire size shall

ector per terminal); and

e removable wire connectors can be removed from their intended location without disturbing structu

other than a cover, and can be reinstalled with the conductor in place.

be as determined in Wiring Terminals, Section 10.

ral or electrical

Table 9.3

Wire bending space

Wires per terminal
Size of wire, AWG or kcmil (mm?) 1 2 3 4 5
Compact stranded

AA-8000 aluminum alloy, inches inches inches inches inches

All other condluctors conductors (mm) (mm) (mm) (mm) (mm)
14-10 (21-5.3 12-8 (2.1£84) Not Specified - - - - - - - -
8-6 (8.4 —-13.3) 6-4 (13.3-21.1) | 1-1/2  (38.1) - - - - - - - -
4-3 (211 - 26.7) 2-1 (83.6-42.4) 2 (50.8) - - - - - - - -

2 33.6) 0 (53.5) 2-1/2 (63.5) - - - - - - - -

1 42.4) 2/0 (67.4) 3 (76.2) - - - - - - - -
1/0-2/0 53|5-67.4(] B/0-4/0 (85-107) | 3-1/2 (88.9) 5 (27| 7 (178) - - - -
3/0-4/0 (850-107%)| 250—-300 (127 —152) 4 (102) 6 (152)| 8 (203) - - - -

250 (127) 350 177) 4-1/2  (114) 6 (152)| 8 (203) | 10 (254 - -
300-350 (152-177) | 400-500 (203 —253) 5 (127) 8 (203)| 10 (254)| 12 (305)| - -
400-500 (203 -253) | 600—-700- (304 — 355- 6 (152) 8 (203)| 10 (254)| 12 (305)| 14 (356)

750 380)
600—-700 (304 —355) | 800-900—  (405-456 — 8 (203) | 10 (254)| 12 (305)| 14 (356)| 16 (406)
1000 507)
750-900 (380 —456) - - 8 (203) | 12 (305)|] 14 (356) | 16 (406)| 18 (457)
1000- (507 —633) - - 10 (254) - - - - - - - -
1250
1500- (760 -1013) - - 12 (305) - - - - - - - -
2000

NOTE - The table includes only those multiple-conductor combinations that are likely to be used. Combinations not mentioned may
be given further consideration.
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10 Wiring Terminals

10.1 General

10.1.1 A termination box shall be provided with pressure terminal connectors and/or inlet assembilies.
Inlet assemblies may consist of a single multipole inlet, or multiple single pole inlets, installed in a
completely enclosed assembly as covered in 10.4 and 10.5. Pressure terminal connectors shall be rated
for the corresponding wire size intended for the connection of conductors corresponding in size to the

rating as covered in 28.1.1 and Ratings, General, Section 26.

Exception No. 1: Wiring terminals may be omitted as specified in 10.1.2 and 10.1.3.

Exception N
be provided

10.1.2  Wiri

a) Ha

b) Is marked in accordance with 28.3.9.

10.1.3 Pres
following con

a) Te
press

b) Fa
be pr
with t

c) Th
other

d)Ift
of oth
inclug

e) Ins

that meetstthe requirements of this standard.

. 2: Wire binding screws that comply with the requirements specified in 10.3.1
or securing copper conductors sized 14— 10 AWG (2.1 — 5.3 mm®).

ng terminals may be omitted if the termination box:

5 mounting provision for specific termination bases; and

sure terminal connectors for field connection (line-or load) need not be provid
ditions are met:

rminal assemblies shall be available from-the equipment manufacturer, or
ure terminal connectors shall be specified:for field installation on the equipment.

stening devices such as studs, nuts; bolts, spring washers, flat washers, or the i

e equipment.

b installation of the terminalassembly shall not involve the loosening or disasse
than a cover or other part-giving access to the terminal location.

ne pressure termjnalconnector provided in a component terminal assembly reg
er than an ordinary tool for securing the conductor, any necessary instruct
ed in the compoenent assembly package or with the equipment.

tallation of 'the pressure terminal connectors in the intended manner shall resu

— 10.3.4 may

bd if all of the

one or more

e shall either

pvided as part of the component terminal assembly or be mounted on or separately packaged

mbly of parts

uires the use
jons shall be

t in a product

f) Th

nr_!lllipmnnf shall be marked in accordance with 28 3 9

10.1.4 The

size and type of a field-installed conductor shall be determined as follows:

a) For currents as indicated in Table 10.1:

1) Wire rated at 75°C (167°F) will be used for 1/0 AWG (53.5 mm?) and larger sizes.

2) Wire rated at 60°C (140°F) will be used for 1 AWG (42.4 mm?) and smaller sizes.

b) It is assumed that aluminum wire will be used at any terminal identified (on a wiring diagram or
the like as covered in 28.3.1 — 28.3.5) as being rated for use with such wire, whether or not that
terminal is also identified as being rated for use with copper wire.
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Table 10.1
Ampacity of insulated conductors
Wire size 60°C (140°F) ampacities® 75°C (167°F) ampacities®
AWG or kcmil (mm?) Copper Aluminum Copper Aluminum
14 @2.1) 20 - 20 -
12 (3.3) 25 20 25 20
10 (5.3) 30 25 35 30
8 (8.4) 40 30 50 40
6 (13.3) 55 40 65 50
4 (212) 70 55 85 65
3 (26.7) 85 65 100 75
2 (33.6) 95 75 115 )
1 (42.4) 110 85 130 100
1/0° (53.5)° see footnote ¢ see footnote ¢ 150 120
2/0° (67.4)° see footnote ¢ see footnote ¢ 175 135
3/0° (85.0)° see footnote ¢ see footnote ¢ 200 155
4/qP (107.2)° see footnote ¢ see footnote ¢ 230 180
250° (127)° see footnote ¢ see footnote.c 255 205
300° (152)° see footnote ¢ see fodtnote ¢ 285 230
350° (177)° see footnote ¢ seefootnote ¢ 310 250
400° (203)° see footnote ¢ see footnote ¢ 335 270
500° (253)° see footnote ¢ see footnote ¢ 380 310
600° (304)° see footnote\s see footnote ¢ 420 340
700° (355)° see footfiote ¢ see footnote ¢ 460 375
750° (380)° see-footnote ¢ see footnote ¢ 475 385
800° (405)° see footnote ¢ see footnote ¢ 490 395
900° (456)° see footnote ¢ see footnote ¢ 520 425
1000 (506) see footnote c see footnote ¢ 545 445
1250 (633) see footnote ¢ see footnote ¢ 590 485
1500 (760) see footnote c see footnote ¢ 625 520
1750 (887) see footnote c see footnote ¢ 650 545
2000 (1013) see footnote ¢ see footnote ¢ 665 560
NOTE- These yalues of ampacity are based on a maximum of three current carrying conductors being field installed in a single

conduit.

@ The numbers 60°C (140°F) and 75°C (167°F) indicate the conductor temperature rating.

® For a multiple conductor connector at a terminal, the ampacity value is to be multiplied by the number of conductors that the
terminal will accommodate [1/0 AWG (53.5 mm?) and larger].

¢ For wire sizes 1/0 AWG and larger, it is assumed that wire with a 75°C (167°F) temperature rating will be used.

10.1.5 A multiconductor connector provided at a wiring terminal shall be capable of securing all
conductors in the intended manner. In determining the number and size of conductors, it is assumed that
parallel conductors will not be smaller than 1/0 AWG (53.5 mm?).

10.1.6 A pressure terminal connector provided with or specified for use with a termination box shall

comply with:

a) The Standard for Wire Connectors, UL 486A-486B.
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b) The Standard for Equipment Wiring Terminals for Use With Aluminum and/or Copper
Conductors, UL 486E.

Pressure wire connectors that comply with UL 486E shall not be provided in a termination box having an
rms symmetrical short-circuit current rating greater than 10,000 amperes unless the termination box using
the wire connectors is tested for the higher short-circuit current rating.

10.1.7 A wiring terminal provided for the connection of a service conductor rated at 40 amperes or less
shall be capable of accommodating a minimum size 8 AWG (8.4 mm?) copper conductor. The terminal
shall also accommodate a minimum size 6 AWG (13.3 mm?) aluminum conductor if the termination box is
marked for use with aluminum wire in accordance with 28.3.1.

10.2 Tight¢ning torque

10.2.1 The
specified tigh
static heating

tightening torque for a field-wiring terminal shall be marked as required in
tening torque shall not be less than 90 percent nor more than 100 pereent of th
test as specified in:

28.3.12. The
e value in the

a) The Standard for Wire Conductors, UL 486A-486B.

b) The Standard for Equipment Wiring Terminals for WYse” With Aluminum amd/or Copper
Condlictors, UL 486E,

for that wire gize corresponding to the ampere rating of the terminal.

Exception: T
in accordang

1022 AW
Insulating B3

10.3 Screw

10.3.1 A w

he torque value of the conductor may besless than 90 percent if the connector i
e with the lesser assigned torque valuetin UL 486A-486B, or UL 486E.

ire connector intended for field-wiring shall be tested as covered in the Str
se and Support, Section 17.

f terminals

ire binding screw or stud of a wiring terminal shall not be smaller than a No

diameter) m

chine screw, with not more than 32 threads per inch. The terminal shall be

5 investigated

ength Test of

10 (4.8 mm

provided with
upturned lugs, a cupped'washer, or the equivalent capable of retaining a 14 AWG (21 mm?) solid

conductor even though.ithe screw or nut becomes slightly loose.

Exception: Al No. 8'(4.2 mm diameter) machine screw having not more than 32 threads pe
used at a terfninal intended only for the connection of a 14 AWG conductor.

[ inch may be

10.3.2 A wire binding screw terminal design is one in which the conductor encircles the terminal screw at
least three-fourths the distance without overlapping.

10.3.3 A wire binding screw shall thread into metal.

10.3.4 A terminal plate tapped for a wire binding screw shall be of metal not less than 0.030 inch (0.76
mm) thick. There shall be two or more full threads in the metal, which may be extruded if necessary to
provide the threads.

10.4 Multiple pole power inlets

10.4.1  The requirements of 10.4.1 — 10.4.7 apply to enclosed multiple pole power inlets. These
requirements do not apply to inlets consisting of single pole separable connectors, see 10.5.
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10.4.2 The inlet shall be of a construction with male phase and neutral mating contacts. An inlet shall
have a rating no less than the rating of the termination box.

10.4.3 The inlet shall have sufficient number of poles to accommodate the ground, neutral, and all
ungrounded supply conductors in one connector.

10.4.4 The inlet shall be of a design such that the ground connection is the first connection made when
inserting a plug, and is the last connection to be opened when removing the plug.

10.4.5 The inlet shall be suitable for connection and disconnection under load.

104.6 Allp
or turning if g
the risk of fire|

10.4.7 The
enclosures sh
Section 6, En

10.5 Single

10.5.1 Thes

10.5.2 Sing
and current in

10.5.3 Sing
transfer of log

1054 Allp
or turning if §
the risk of fire|

10.5.5 The
enclosures sh
Section 6, En

10.5.6 Sing
yellow stripes

'y £ o alot ol laall lo l to ol o HH <l to ol £
o UT' 1Mt aosoTITIVIITO ol'lidll VT ocbulcw Mmouritcyu 1t pUDII.IUII [=10}¥] FICVCIILUU LLAY
Lich motion may adversely affect the intended performance of the equipment,
and injury to persons incident to the operation of the equipment.

inlet shall be completely enclosed. When intended for outdogr\use in W
all comply with all requirements for Type 3, 3R, 3S, 4, 4X, 6, or 6R enclosures,
Closure, with the cord connector installed as well as with the connector withdraw

pole power inlets
e requirements do not apply to multiple pole inlet assemblies, see 10.4.

e pole inlets shall be of the locking, pin-and-sleeve type and shall be suitable fq
volved.

e pole Inlet assemblies are not intended to be used for connection to, disconne
ds.

arts of inlet assemblies shall’be securely mounted in position and prevented frq
uch motion may adversélyaffect the intended performance of the equipment,
and injury to persons incident to the operation of the equipment.

inlet shall be~cempletely enclosed. When intended for outdoor use in W
all comply with.all requirements for Type 3, 3R, 3S, 4, 4X, 6, or 6P enclosures,
closure, with'the cord connector installed as well as with the connector withdraw

e pole inlet(s) provided for the equipment grounding conductor shall be green
unless marked in accordance with 28.9.6.

m loosening
br may affect

et locations,
bs detailed in
n.

r the voltage

ction from, or

m loosening
br may affect

et locations,
bs detailed in
n.

br green with

10.5.7 Single pole inlet(s) provided for the grounded circuit conductor shall be white or gray unless
marked in accordance with 28.9.6.

10.5.8 Equipment shall use a single source of supply only. Equipment with single pole inlets shall not be
used for parallel conductors unless marked in accordance with 28.9.7.

10.5.9 Single pole inlet(s) shall be mounted to panels not having magnetic properties. Metals with
magnetic properties include iron and steel.

Exception No. 1: This requirement does not apply to single pole inlets mounted to panels having magnetic
properties where the openings for each inlet are connected by slots cut in the metal panel. Inlets shall not
be mounted to an insulating block unless no metal bracket, brace, or the like is placed across the
insulating material between the individual inlets.
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Exception No. 2: This requirement does not apply to single pole inlets mounted to panels having magnetic
properties where the combination has been investigated in accordance with and complies with the

Temperature
1

1.1
891.

Test — Inlet Assemblies, Section 24.

Current-Carrying Parts

12 Termination Bases

121
as specified
would apply

13 Bases §
13.1 For th

but nonvulca
insulation ma

a) Ing
Equip
b) Ins
1953;
c)Ins
d) Ing|
13.2 Thes
in 10.2.2, the
Section 17.
13.3 Alive
countersunk
with a water|
determined |

— Short Term

Termir

in 28.3.9 the applicable require
f the termination base was a factory installed part of the termination box.

nd Supports — Insulation Material

e mounting of an uninsulated live part, cold-molded or phenolie compositions a
hized fiber, rubber, and hot-molded shellac and tar compositions are not accept
terials in contact with live parts shall comply with one of the following:

ment Evaluations, UL 746C;

ulation material requirements in the Outline of Investigation for Power Distributi

ulation material requirements in the Standard for Terminal Blocks, UL 1059; or

ulation material requirements inithe Standard for Switchboards UL 891.

rength of insulating and(metal supports of current carrying parts shall be judge

screw head,trivet, or nut on the underside of a base intended for surface mou
not less than/8 inch (3.2 mm) in the clear, and covered to a depth of not less
proof, insulating sealing compound that will not soften at a temperature of 90°

Propérty Evaluations, UL 746A.

ments in this_

ulation material requirements in the Standard foryRolymeric Materials — Uség

Short-Circuit Current Test, Section 16, and the Strength Test of Insulating Base]

y thestest for softening point by the ball pressure test in the Standard for Polym|

Current-carrying parts shall be judged under the requirements of the Standard for Switchboards, UL

3 and marked
standard that

re acceptable
able. All other

b in Electrical

bn Blocks, UL

l as specified
and Support,

nting shall be
than 1/8 inch
C (194°F) as
leric Materials

Exception No. 1: The test is not required for a thermosetting material.

Exception No. 2: A sealing compound is not required if the requirement in 13.4 is met.

13.4

If the screw or nut specified in 13.3 is prevented from loosening by being staked or upset by a lock

washer or by other means, it may be insulated from the mounting surface by material other than sealing
compound or by a spacing through air from the mounting surface not less than as indicated in Table 15.1

or Table 15.2

, as applicable.

14 Provision for Bonding and Grounding

14.1

Termination boxes marked as being suitable for use on the line side of service equipment, as

described in 28.6.1, and which have a provision for accommodating a grounding electrode conductor, shall
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be provided with a main bonding jumper not connected at one end at the factory to bond the enclosure to
the grounded conductor of an alternating-current system. The grounding electrode conductor terminal
shall be sized in accordance with Table 14.1. The jumper shall be of copper or aluminum and shall have a
cross-sectional area as specified in Table 14.1. When the jumper is not used, the minimum required
spacings shall be maintained. Unless the intended use and method of installation of the jumper are
obvious, instructions for its installation shall be provided.

Exception No. 1: The bonding jumper is not prohibited from being a steel or brass screw as specified in
notes (c) — (f) of Table 14.1.

Exception No. 2: The grounding electrode conductor terminal is not prohibited from being omitted when
the main bonding jumper is also omitted

14.2 Thermpplastic material shall not be depended on to maintain continuity of a graunding or bonding
connection.
Table 14.1
Minimum size of grounding electrode conductor and mainhonding jumper,
Size of main bonding jumper Cross section of main jumper Size of grounding electrode
(minimum)®P (minimum)®® conductor (mihimum)?P
Termination Copper, Aluminum, Copper, Aluminum, Copper, Aluminum,
box ampere | AWG AWG AWG
rating not or or or
exceeding |kemil (MM?) [kemil (MM?) | inchz  (Mm?) |Dinch?  (mm?) [ awG (mm?) | kemil (mm?)
90 8 (8.4) 6 (13.3) | 0.013  (8.39)° 0.021  (13.55)° 8 (8.4) 6 (13.3)
125 6 (133)| 4 (21.2) | 0.021 -(4355)° | 0.033  (21.29) 6 (13.3) 4 (21.2)
150 6 (133)| 4 (21.2) | 0.021~, (13.55)¢ | 0.033  (21.29) 6 (13.3) 4 (21.2)
200 4 (212 2 (33.6) | 0033 (2129 | 0.052  (33.55) 4 (21.2) 2 (33.6)
225 2 (336)| 1/0 (53.6)-\|\0.052 (33.55)*" [ 0.083 (53.55)*f 2 (33.6) 1/0 (53.6)
400 1/0 (53.6)| 3/0 (85.0)%7 0.083 (53.55)9 | 0.132 (85.16)'9| 1/0 (53.6) | |3/0  (85.0)°
500 1/0  (53.6) | 3/0 _%(85.0° | 0.083  (53.55) 0.132  (85.16) 1/0 (53.6) | [3/0 (85.0)
800 2/0 (867.4) | 40.~(107.2) | 0.105 (67.74) 0.166  (107.10) | 2/0 (67.4) | |4/0  (107.2)
1000 3/0 (85.0).\250 (127) | 0.132  (85.16) 0.196  (126.45) | 3/0 (85.0) | P50 (127)
1200 250 (J2W 1 250 (127) | 0177 (114.19) | 0.196  (126.45) | 3/0 (85.0) | P50 (127)
1600 300 «(452) | 400 (203) | 0.236 (152.26) | 0.294 (189.68) | 3/0 (85.0) | P50 (127)
2000 400,V (203) | 500  (253) | 0.294 (189.68) | 0.353  (227.74) | 3/0 (85.0) | P50 (127)
2500 500 (253) | 700  (355) | 0.353 (227.74) | 0515 (332.26) | 30 (85.0) 50 (127)
3000 600 (304) | 750 (380) 0.412  (265.81) 0.589 (380.00) 3/0 (85.0) 250 (127)
4000 750 (380) | 1000 (506) | 0.589 (380.00) | 0.810 (522.58) | 3/0 (85.0) | 250 (127)

@ The cross section may be reduced to 12.5 percent of the total cross section of the largest main 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. This applies
when the cross section of the service conductor is limited by the wire terminal connectors provided.

b For termination boxes rated 1200 amperes or more that have wiring terminals intended to connect service conductor wires sized
larger than 600 kcmil (304 mm?) 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.

¢ A No. 8 (4.2 mm diameter) or larger brass or No. 10 (4.8 mm diameter) or larger steel screw with a green colored head that is
visible after installation may be used.

9 A No. 10 or larger brass or steel screw with a green colored head that is visible after installation may be used.

Table 14.1 Continued on Next Page
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Table 14.1 Continued

Size of main bonding jumper
(minimum)®?

Cross section of main jumper

(minimum)P

Size of grounding electrode
conductor (minimum)?®

Termination
box ampere
rating not
exceeding

Copper,

AWG
or )
kcmil (mm°)

Aluminum,
AWG

or )
kemil  (mm?®)

Copper,

inch? (mm?)

Aluminum,

inch?

Copper,

(mm?) | AwG

(mm?)

Aluminum,
AWG

or )
kcmil  (mm?®)

¢ A'No. 10 or larger brass screw with a green colored head that is visible after installation may be used.

f A 1/4 inch (6.4 mm) diameter or larger brass or steel screw with a green colored head that is visible after installation may be used.

9 When the ampere rating is 400 and the wire terminal connectors for the main service conductors are rated for two 3/0 AWG (85
mm?) copper or two 250 kemil (127 mm?) aluminum conductors but will not accept a 600 kemil (304 mm?) conductor, these values

may be reduce

10 2 AWG (33,55 TM-=J COppar or 170 AWG (53.55 TI=) atumminam.

14.3 Thep
grounded co

Exception: T
main bondin
from the grol

14.4  With
fewer than tv
taper or lead
engaged.

15 Spacings

15.1 Gene

al

15.1.1 The
service equi
Table 15.1

rovision for connection of the grounding electrode conductor specified in 14.1 s
nductor terminal, bus or the like.

he provision may be on the equipment-grounding terminal assembly, bus, or
y jumper is a bus bar or wire and is connected, or is intended,to be field connected, directly
nded conductor terminal to the equipment-grounding-terminal assembly.

not marked for usé.on the line side of service equipment and rated not gre
amperes shdll be as indicatedin~Table 15.2. Grounded dead metal includes the enclosure
metal that maiy be electrically gonnected to the enclosure.

hall be on the

the like if the

espect to Exception No. 1 of 14.1, a threaded paft.that receives the screw ghall not have
o full, clean-cut threads. If the screw does not extend all the way through a thre
thread and the first full thread are to be disregarded in determining the number of threads

hded part, the

minimum spacings in a termination box marked as being suitable for use on the line side of
ment in accordance with-28.6.1 or rated greater than 100 amperes shall be as indicated in

ater than 100
bnd any dead

Table 15.1
Minimum $pacings if marked for use on line side of service equipment or rated greater than 100
amperes
Between uninsulated live parts of opposite Between uninsulated live parts and any
Voltage involved polarity grounded dead metal
Through air, Over surface, Through air, Over surface,
Greater
than Maximum inch (mm) inches (mm) inch (mm) inch (mm)
0 125 12 (12.7) 3/4 (19.1) 12 (12.7) 12 (12.7)
125 250 3/4 (19.1) 1-1/4 (31.8) 12 (12.7) 12 (12.7)
250 600 1 (25.4) 1-1/2 (38.1) 12 (12.7) 1 (25.4)
600 1000 1 (25.4) 2 (50.8) 1 (25.4) 1 (25.4)

NOTE — See 14.1 and 28.6.1.
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Table 15.2
Minimum spacings if not marked for use on line side of service equipment and rated maximum 100

amperes

Voltage involved

Between uninsulated live parts of opposite polarity and
between an uninsulated live part and an exposed or
uninsulated dead metal part other than the enclosure

Between uninsulated live
parts and the walls of a
metal enclosure, including
fittings for conduit or
armored cable

Through air,? Over surface, Shortest distance,
Greater than | Maximum inch (mm) inch (mm) inch (mm)
0 150 1/8 (3.2) 1/4 (6.4) 1/2 (12.7)
150 300 1/4 (6.4) 3/8 (9.5) 1/2 (12.7)
300 600 3/8 (9.5) 12 (12.7) 1/2 (12.7)
600 1000 1 (25.4) 2 (50.8) 1 (25.4)

@ The spacing between wiring terminals of opposite polarity shall not be less than 1/4 inch (6.4 mm) in any case if th¢ terminals are
in the same plape. A metal piece attached to the enclosure shall be considered to be a part of the,enclosure for the

note if deformafion of the enclosure is likely to reduce the spacing between the metal piece and a live part.

urpose of this

15.1.2

In applying Table 15.1 and Table 15.2, it is assumed that:

a) The voltage from a live part (other than the neutral) to-grounded dead metal equals the line-to-
line vgltage of the system.

b) Thg voltage from a neutral live part to grounded-dead metal equals the line-to-neutral voltage of
the sygtem.

15.1.3 With|respect to Table 15.1 and Table 15.2:

a) An [solated dead metal part (such ds-a screw head or a washer) interposed between uninsulated
live parts of opposite polarity or between an uninsulated live part and grounded dead metal is
considered to reduce the spacijngby an amount equal to the dimension of the interposgd part along

the path of measurement.

b) In

wide gr less in the contour of insulating material is to be disregarded.

c)In
surfa
mater

easuring an ovef surface spacing, any slot, groove, or the like, that is 0.013 in¢h (0.33 mm)

easuringispacings, an air space of 0.013 inch or less between a live part and [an insulating

is to.be disregarded, and the live part is to be considered in contact with the insulating

15.1.4

In measuring between an uninsulated live part and a bushing installed in a knockout, it shall be

assumed that a bushing having the dimensions indicated in Table 15.3 is in place, in conjunction with a

single locknut.

15.1.5 A pressure wire connector shall be prevented from turning to the extent that spacings would be
reduced to less than those required in 15.1 and Table 15.1 or Table 15.2.

Exception: If such minimum spacings are maintained when wire connectors are turned 30 degrees toward
each other or toward another uninsulated live or grounded metal part, a means to prevent turning need not

be provided.
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Table 15.3
Dimensions of bushings

Bushing dimensions
Trade size of conduit, Overall diameter, Height,
inches inches (mm) inches (mm)
1/2 1 (25.4) 3/8 (9.5)
3/4 1-15/64 (31.4) 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 Z-T3764 (56707 9732 (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 (113) 15/16 (23.8)
4 4-31/32 (126) 1 (25.4)
4-1/2 5-35/64 (140) 1-1716 (27.0)
5 6-7/32 (156) 1-3/16 (30.2)
6 7-7/32 (183) 1-1/4 (31.8)
15.1.6 Sp4cings are to be measured through cracks ‘unless a clamped joint has pagsed the test
described in[18.2.1. A clamped joint is a joint between.iw@ pieces of insulation that are undgr pressure as
shown in Figure 15.1. Adhesives, cements, and the like, if used to effect a seal in place of gl tightly mated
joint, shall cdgmply with the Standard for Polymeric/Materials — Use in Electrical Equipment Evaluations, UL
746C.
15.2 Insulgting barriers
15.21 In 1p.2.3 — 15.2.7, the insulating material referred to is a barrier that separates urfinsulated live
parts of oppqsite polarity or separates an uninsulated live part from a grounded dead metal part (including

the enclosur
acceptable v|

156.2.2 Ina
barrier shall

£) if the through ‘air spacing between the parts would otherwise be less than
blue specified inTable 15.1.

termination box having an open bottom for underground wiring, fiber used as
pe waxed, varnished, or otherwise treated to prevent absorption of moisture.

the minimum

an insulating
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Parts A, B — Livq
less than require

Parts C, D — Ins|
spacing.

Part E — The cla
15.2.3 Insul
a) Be
Excep
conne

b) Ha

Excep
if it ha

15.2.4 Insul
mm) or more,

Figure 15.1
Clamped joint

SB1157

parts of opposite polarity, or a live part and grounded metal part with spacing through the crack b
H in Table 15.1 or Table 15.2.

ulators clamped tightly together so that the dielectric strength\between A and B is greater than th

nped joint.

ating material that comprises the soleZseéparation shall:

of material rated for supporting:an uninsulated live part.

cted to a grounded circuit.éonductor may be of fiber.
ve a thickness of potifess than 0.028 inch (0.71 mm).

tion: Insulating material other than fiber having a thickness less than 0.028 inch
5 been found.fo be acceptable in accordance with 15.2.7.

pting'material used in conjunction with an air space shall have a thickness of 0.0

ptween C and D

e equivalent air

tion: Insulating material~between the enclosure and an uninsulated paft electrically

may be used

P8 inch (0.71

Exception No. 1: Insulating material other than fiber used in conjunction with an air space of one-half or
more of the required through air spacing may have a thickness of not less than 0.013 inch (0.33 mm) if it

IS:

a) Of material acceptable for supporting uninsulated live parts;

b) Of such strength to withstand exposure to mechanical damage; and

¢) Secured in place.

Exception No. 2: Insulating material other than fiber having a thickness less than 0.028 inch may be used
if it is in accordance with 15.2.7.
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15.2.5 |If the insulating material specified in 15.2.4 is of fiber, the air space shall not be less than 1/32
inch (0.8 mm).

15.2.6 If the insulating material specified in 15.2.4 is of material (other than fiber) that does not comply
with 13.1, the material and air spacings shall be judged under the Standard for Polymeric Materials — Use
in Electrical Equipment Evaluations, UL 746C.

15.2.7 Insulating material less than 0.028 inch (0.71 mm) thick that is used in accordance with 15.2.3 or
15.2.4 shall be subjected to the application of a 5000 volt, 60 hertz potential in accordance with 18.3.1. A
barrier less than 0.013 inch (0.33 mm) thick that is used in accordance with Exception No. 1 to 15.2.4 shall
be subjected to the application of a 2500 volt, 60 hertz potential in accordance with 18.3.1.

15.2.8 A wrap of thermoplastic tape, rated for use as sole insulation, may be usedif|the following
conditions are met:

a) The tape is not subject to compression;
b) The tape is not wrapped over a sharp edge;

c) At |a point where the spacing prior to the application of the ¢ape is not less than one-half the
requifed through air spacing, the wrap is not less than 0.013,inch (0.33 mm) thick andl is applied in
two of more layers; and

d) At g point where the spacing prior to the application:of the tape is less than one-half the required
through air spacing, the wrap is not less than 0.028 inch (0.71 mm) thick.

15.2.9 If gpacings would otherwise be less than.the minimum values specified i Table 15.1,
thermoplasti¢ tubing may be used if the following conditions are met:

a) The tubing is not subjected to compression, repeated flexure, or sharp bends;
b) Allledges of the conductor covered with the tubing are rounded and free from sharp edges;
c) For chemically dilated tubing, a solvent recommended by the tubing manufacturer i$ used; and

d) The wall thickness of the tubing (after assembly) is not less than 0.022 inch (0.56 mim) for tubing
1/2 inch (12.7 mm) er.less in diameter, not less than 0.027 inch (0.69 mm) for tubing 9/16 or 5/8
inch (14.3 or 15.9.mm) in diameter, and not less than 0.028 inch (0.71 mm) for tubing larger than
5/8 inch in diameter.

PERFORMA1NCE

16 Short-Circuit Current Test

16.1  Other than as covered in 16.2 and 16.4 — 16.6 and with respect to 13.2 and 28.4.2 — 28.4.4, and
Short-Circuit Current, Section 27, a termination box shall comply with the applicable requirements for
through bus in the Standard for Switchboards, UL 891, for an rms symmetrical short-circuit current rating
exceeding 10,000 amperes.

16.2 The results are acceptable if the termination box complies with the applicable conditions of the
short-circuit test as specified in the Standard for Switchboards, UL 891, or other standard as covered in
16.3.

16.3 If the termination box is intended to be connected to other equipment through a special opening as
covered in Exception No. 1 to 6.1.1 or is intended to be connected to adjacent equipment by means of
cable, the short-circuit test shall be conducted in accordance with the standard for the other equipment.
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16.4 Line connections and load connections to the shorting point shall be made with cable 4 feet
(1.22 m) in length per terminal. Longer line connections may be provided if the additional length is included
in the circuit calibration.

16.5 Pressure terminal connectors are to be tightened to the torque specified in the marking covered in
28.3.12 (the lower value is to be used if a range of torque values is specified).

16.6 Separate short-circuit tests shall be conducted using the maximum size and minimum size
conductors for each size and type of wire connector included in the markings specified in 28.3.8 — 28.3.14.
If some load terminals are rated for less current than the line terminals so that load connections may use
smaller size wires or a smaller number of parallel wires, each combination shall be tested.

Exception: Some tests may be considered to represent others as specified in the\Standard for
Switchboardd, UL 891.

17 Strength Test of Insulating Base and Support

17.1  Aninsplating base or support and the bus or strap upon which wire:connectors for figld wiring are
mounted shgll be subjected to the force created when the connectors, securing short lengths of
conductors of rated ampacity, are torqued to 110 percent of the value marked on the termination box. The
results are agceptable if the insulating base is not damaged as specified in 17.2.

17.2 Damage is considered to have occurred if:
a) Theg insulating base insulating material cracks otrotates;
b) Bogses, recesses, or other means to prevent turning do not perform their intended function;
c) Strgps or bus bars bend or twist; or

d) Members other than the wire connector move at electrical joints.

Minor chippirlg or flaking of brittle instlating material is acceptable if the performance is rnot otherwise
impaired. Momentary flexing of metallic members without permanent deformation is acceptable.

18 Dielectric Voltage-Withstand Test

18.1 Genergl

18.1.1 A tefmination box is to be subjected for 1 minute to the application of a 60 her{z essentially
sinusoidal potenti ' i ad metal part
and between live parts of opposite polarity. The results are acceptable if there is no dielectric breakdown.

18.1.2 The test potential is to be supplied from a 500 volt-ampere or larger capacity testing transformer,
the output voltage of which can be varied. The applied potential is to be increased from zero at an
essentially uniform rate and as rapidly as is consistent with its value being correctly indicated by the
voltmeter until the required test value is reached, and is to be held at that level for 1 minute. The voltage is
then to be reduced to zero at the same uniform rate.

Exception: A 500 volt-ampere or larger capacity transformer need not be used if the transformer is
provided with a voltmeter to measure directly the applied output potential.
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18.2 Clamped insulating joint

18.2.1
as described

in (a) and (b):

With respect to 15.1.6, a clamped joint between two insulators is to be tested using two samples,

a) The first sample is to have the clamped joint opened up to produce a space 1/8 inch (3.2 mm)
wide. This may be accomplished by loosening the clamping means or by drilling a 1/8 inch
diameter hole at the joint between the insulators at a point of minimum spacing between the metal
parts on the opposite polarity parts as measured through the crack between the insulators. The 60
hertz dielectric breakdown voltage through this hole is then determined by applying a gradually
increasing voltage (500 volts per second) until breakdown occurs.

b) Th
hertz
voltag
furthg
is no

18.3

18.3.1  With
electrodes a
rounded to 3
sufficient pre|

almple WItr amped |[OIf a ed (O a graaually
voltage until 110 percent of the breakdown voltage of (a) has been reached: -
e of (a) was less than 4600 volts rms, the voltage applied to the secend "sa
r increased to 5000 volts rms and held for 1 second. The clamped joint is"acce

Hielectric breakdown of the second sample.

Insul3dting barriers

respect to 15.2.7, the test specimen is to be placed between two opposing el
‘e to be cylindrical brass or stainless steel rods 1/4~inch (6.4 mm) in diamets
1/32 inch (0.8 mm) radius. The upper movable €lectrode is to weigh 50 +2 g

the test valug¢ and the maximum test potential is to be maintained for 1 second. The result is

there is no di
19 Torque

19.1 A mo
displacemen
displacemen
exceed an a

19.2 The s
mark. When
support. The
applied at rig
the horizontd

Figure 19.1.

electric breakdown.
Deformation Test

unting post or pedestal, wheritested in accordance with 19.3, shall not ha

"h" greater than the valueés shown in the formulas specified in 19.3.
is to be measured by means other than the weight bar shown in Figure 19.1
ial rotation of 2-1/2 degrees.

ample of a post-is-to be prepared by securing the post to a fixed support at th
testing a pedestal, the sample is to be firmly mounted in the intended manng
top of theypost or pedestal is to be subjected to a torque of 2400 pound-inch
ht anglesyto the longitudinal axis of the post or pedestal. The weight "W" is to 4
| weight bar at a distance "d;", not less than 24 inches (610 mm) from the pivof

ncreasing 60
e breakdown
mple is to be
btable if there

bctrodes. The
er with edges
rams to exert

5sure on the specimen to provide for electrical contact. The test potential is to bg increased to

acceptable if

ve a vertical
The vertical
and is not to

e grade level
r to the fixed
es (271 N-m)
e attached to
, as shown in

Torque = Wd, = 2400 pound-inch(271 N-M)

19.3 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 19.1.

h (in) < 0.0427 x d, (in) x L (ft)

h (mm) < 0.1432 x d, (mm) x L (m)
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Figure 19.1

Torque deformation

GRADE LEVEL MARK?®

FIXED SUPPORT

- PIVOT POINTS

PIPE

ne,
2\\|/Lh

MEASURING BAR

WEICHT BAR

NG w

SB1074A

@ For a metallic ost or pedestal having a flat top,*alcenduit hub may be used to apply the torque from the pipe to te 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 not rhore than 1 inch
(25.4 mm). The gipe 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 necespary for the rigid
surface since thg sample is securedtothie supporting surface by the mounting means.

j=n

dy — The horizon{al distance from the center line of the pipe to the point on the weight bar where the weight is attache:
d, — The distancg from the middle of the surface of the post or pedestal to the end of the measuring bar.

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

W — The weight gpplied,to provide torque as specified in 19.2.

h — Vertical displacement
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20 Beam Loading Deflection Test

20.1 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.

20.2 The sample is to be prepared for the test described in 20.1 by supporting it on two fixed members
located not more than 3 inches (76.2 mm) from each end for a pedestal and not more than 3 inches from
the top end and not more than 3 inches from the marked grade level as shown in Figure 20.1 for a post.

20.3 Deflegtion—of-the pr\ef or pndnefgl is _determined h\]/ a—dial-micrometer-used-to-measure the
displacement on either lower side corner below the 1/2 inch (12.7 mm) square pressure bar.

Figure 20.1

Beam loading deflection

1/2 X 1/2 x (W+2)inches

GRADE LEVEL MARK
r 3 inches (76.2mm) MAX. K

/ ‘/'j ’
D/——L/Z—:l/ﬁ/// J

= -

| | 3 inches (76.2mm) MAX.
™ L

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

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

Deflection = = 0.015 inch per foot (1.25 mm per m) maxifium

L

Megsurement between support blocks [blocks 2 by 2 inch (50.8 by 50.8 mm) cross section].

SB1073C
21 Deflection Test

211 A cover or cap as described in 7.2.1 may be used provided it is not deflected more than 1/8 inch
(3.2 mm) when subjected to a force created by placing a 30-pound (13.6-kg) weight at any point 1 inch
(25.4 mm) from the edge. The test is to be conducted with the cover mounted on the enclosure in the
intended manner. The force is to be applied through the end of a steel probe having a square face 1/2 by
1/2 inch (12.7 by 12.7 mm).

21.2 The sample is to be prepared for the test described in 21.1 by supporting it on a flat, rigid surface.
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22 Conduit Connection Tests

22.1 A nonmetallic enclosure having provision for connection of rigid metallic conduit or rigid nonmetallic
conduit shall be subjected to the polymeric enclosure tests specified in the Standard for Enclosures for
Electrical Equipment, Non-Environmental Considerations, UL 50.

23 Rain and Splash Test
23.1 A mounting post or pedestal provided with a cover or door to provide environmental protection of

receptacles (whether intended to be installed in the field or in the factory) shall be subjected to the Rain
and Splash Test as specified in the Standard for Power Outlets, UL 231.

24 InIetAslemines
24.1 Generfl

2411 The performance of inlet assemblies shall be investigated by subjecting a represerjtative device
or devices in commercial form to the tests described in Sections 16 — 24. Unless otherwise indicated, the
various tests ghall be conducted at rated supply frequency and voltage.

24.1.2 All tgsts shall be conducted on enclosed samples. One . sample is to complete the temperature,
and dielectriq voltage-withstand tests. A previously untested sanmple may be used for the| short circuit
withstand tesis.

24.2 Tempgrature test — inlet assemblies

2421 Inletlassemblies, when tested under the:conditions described in 24.2.2 — 24.2.7 shall not attain a
temperature at any point high enough to constitute a risk of fire or to damage any materials|employed in
the device, apd shall not show temperature ‘rises at specific points greater than those indicated in Table
24.1.

Table 24.1
Maximum acceptable temperature rises

Materials and compounds °C °F

1. Buses, conngcting joints; fnoving or hinge contacts:

a. Where both mating-surfaces are copper 30 54
b. Where ong mating surface is copper and the other is silver, tin or equivalent 50 90
c. Where both mating surfaces are silver, tin, or the equivalent 65 117

2. Field-wiring terminals

a. Terminals rated up to 400 A 50 90

b. Terminals rated more than 400 A 60 108
3. Insulation materials a a
4. Face of inlets 30 54
5. Parts subject to contact by personnel:

a. Parts handled by operator in normal use of duty 50P 90P

b. Parts accessible to operator during normal course of duty 70P 126°

@ Total temperature for insulation materials or parts in contact with insulation materials shall not exceed the Relative Thermal Index
(RTI) for the insulation material. For maximum allowable rise, subtract test ambient from the RTI for the material.

b Limits shown are total temperature limits. For maximum allowable rise, subtract test ambient from total limit shown.
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