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INTRODUCTION
1 Scope

1.1 This standard covers latching or locking type PV connectors either as a free connector (separate
entity) or as a fixed connector (panel or bulkhead type) and rated 1500 V ac or dc or less. These
connectors are intended for use in wiring methods detailed in Part IV of Article 690 — Solar Photovoltaic
Systems of the National Electrical Code, NFPA 70.

1.2 This standard is intended for single polarity PV connectors suitable for use on insulated, stranded
copper type USE-2 or Photovoltaic Wire (PV Wire) rated 90°C, 105°C, 125°C, or 150°C dry; 90°C wet;

r 2000\,

600, 1000, o

1.3 This st
less. Multi-p
splitter conn
system.

1.4 This st
copper type

}

ndard also covers latching or locking type multi-pole PV connectors rated 160
le PV connectors consist of connectors, panel mounted connectors,-distributid
ctors for the purpose of facilitating connections to and from inverters and like dd

C-ER, USE-2 or Photovoltaic Wire (PV Wire) rated 90°C{105°C, 125°C, or 15

wet; 600, 1000, or 2000 V.

1.5 This 9
international
if multiple ex
under the sa

tandard covers PV connectors whose dimensions are not defined in an
technical standard. Connectors are identified and tested with compatible mating
ist) and are to be of the same brand, unless' multiple product manufacturers g
e evaluation for the purpose of proving,intermatability.

1.6 This standard does not apply to PV wiring\harnesses or cable assemblies consisting

(single pole

Distributed ¢
covered by t
end of the ca

2 General
2.1

Compg

211 Exce
the requiren

br multi-pole) assembled on towgables, which are covered by the Outline of In
beneration Wiring Harnesses,- UL 9703. PV Wiring Harnesses may use P
nis standard in their assembly. Harnesses have PV connectors factory assemb
ble.

nents

bt as<dndicated in 2.1.2, a component of a product covered by this standard sha
ents.for that component. See Appendix A for a list of standards covering

Vac or dc or
n blocks and
bvices in a PV

bndard is also intended for multi-pole PV connectors suitablefor use on insulgted, stranded

D°C dry; 90°C

national or
part (or parts
re submitting

bf connectors
estigation for
V connectors
ed onto each

| comply with
components

genera”y usedinthe lr_\rndl 1cts covered h‘,’ this standard

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

a) Involves a feature or characteristic not needed in the application of the component in the product

cover:

ed by this standard, or

b) Is superseded by a requirement in this standard.

2.1.3 A component shall be used in accordance with its recognized rating established for the intended

conditions of

use.

2.1.4 Specific components are recognized as being incomplete in construction features or restricted in
performance capabilities. Such components are intended for use only under limited conditions, such as
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certain temperatures not exceeding specified limits, and shall be used only under those specific conditions
for which they have been recognized.

2.2 Units of measurement

2.2.1 The requirements in this standard are stated in metric units that make the requirement conveniently
useable in countries employing the various metric systems (practical SI and customary). In addition to
being stated in metric units, the inch/pound units, that are customary in the USA, are also provided. The
values given in Sl (metric) units shall be normative, except for AWG conductor sizes. Any other values

given are fori

nformation purposes only.

lant

2.2.2 Equiv
a requiremer
requirement i

2.3 Undate

2.3.1 Anyu
be interpreteq

3 Glossary

3.1 For the
Glossary sed
Distribution, U

3.2 ACCES

althouah not necessarilvy exacthsidentical results are to be exnectaed-f
b J J Lad

t in USA or metric terms. Equipment calibrated in metric units is to be™u
5 applied in metric terms.

H references

hdated reference to a code or standard appearing in the requitements of this s
as referring to the latest edition of that code or standard.

purpose of this standard, the following terms:and definitions apply. In addi
tion of the Standard for Cable Assemblies and Fittings for Industrial Contrg
L 2238, for multi-polarity devices.

SIBLE PART — a part so located that'it can be contacted by a person, either

means of a p

3.3 AMBI
manufacture
temperature

3.4 DISTRI
or more outle
to additional ¢

3.5 ENCLO

a) re

electric

obe or a tool, or that is not recessed:the required distance behind an opening.

NT TEMPERATURE - maximum temperature of the ambient as assig
in which the connector is' able to operate permanently without the maximt
peing exceeded.

UTION BLOCK *-.an insulated fitting with or without mounting options that term
s or that terminates in two or more female cable fittings for the purpose of distri

butlets/inlets:

URE=that part of the connector that:

om applying
sed when a

tandard shall

ion, see the

| and Signal

directly or by

ned by the
m operating

inates in two
pbuting power

shock, and/or

b) retards propagation of flame initiated by electrical disturbances occurring within.

3.5.1
terminated to

3.5.2
terminated to

the cable under controlled conditions at a manufacturer’s location.

the cable in the field.

esent a risk of

FACTORY ASSEMBLED CONNECTOR - A connector that is intended to be assembled and

FIELD ASSEMBLED CONNECTOR - A connector that is intended to be assembled and

3.6 MAXIMUM OPERATING TEMPERATURE (MOT) [UPPER LIMITING TEMPERATURE] — maximum
temperature of a connector as defined by the manufacturer in which the connector is intended to operate.
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3.7 OVERMOLD - additional material applied over the enclosure and cable to provide additional
environmental protection and sealing.

CONSTRUC

4 General

4.1

TION

Only materials that are acceptable for the particular use shall be employed in a PV connector. PV

connectors shall be made and finished with the degree of uniformity and grade of workmanship that are
practicable in a well-equipped factory.

42 A PV CJIIIIUUtUI oha“ \.;Ulllp:y VV;th thU IG\.'U;IUIIICI |tc ;II thc Stalldald fUI \VAVI;IU CUIIIICbt\ I"S, UL 486A‘
486B, as apgropriate, and with this standard.
4.3 Multi-pple PV connectors shall additionally comply with the following construction reglirements, as
appropriate, |in the Standard for Cable Assemblies and Fittings for Industrial’ Contro] and Signal
Distribution, YL 2238:

a) Grounding and Dead-Metal Parts (Section 9);

b) Teqminals (Section 10);

c) Strain Relief and Cord Entries (Section 11); and

d) Assembly (Section 13).
4.4 There ghall be no sharp edges or corners on the“outer surface of a PV connector thaf can result in

damage to th

4.5 Latchir

incorporate a suitable latching mechanism™such as ribs, twisting action, or other latching

between the

4.6 Locking
can be a spe
The tool and

5 Current ¢

5.1 Conne

e PV wire insulation that the connector,contacts.

g connectors shall not require-the use of a tool to unlatch. Latching con
mated pair.

connectors shall reguire the use of a tool to unlock the connectors in a mated p
cialized device provided by the manufacturer or a standard common device, i.€

its operation shall be identified in the manufacturer’s assembly instructions, see

Carrying Parts (Contacts)

nectors shall
mechanisms

osition. A tool
. screwdriver.
12.2.1(d)(8).

ctors “shall be rated either for use with aluminum conductors, or rated for us¢ with copper
conductors, mmWWMMUmrwmmmmmwgrying parts of

a connector shall use material that complies with the Standard for Wire Connectors, UL 486A-486B at the
points of electrical contact with the conductor.

5.2 Connectors rated for use with aluminum conductors shall only be used with AA-8000 series
aluminum alloy conductors that comply with the Standard for Photovoltaic Wire, UL 4703.

5.3 Connectors rated for use with copper conductors with current carrying parts that contain more than
15% zinc shall comply with 7.12.3 of the Standard for Wire Connectors, UL 486A-486B.

5.4 Mated connectors shall both be aluminum-rated, both be copper rated, or at least one connector
shall be dual-rated for use with aluminum or copper conductors. Alternatively, mated connectors that are
listed for use with each other shall be permitted, irrespective of their individual conductor rating.
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6 Polymeric Materials

6.1 General

6.1.1 Polymeric materials may be used as an enclosure or as insulating materials that are in direct
contact with or in close proximity, less than 0.8 mm (1/32 in), to live parts. When the same material is used
for both purposes, the more stringent requirements shall be applied.

6.1.2 Polymeric materials employed as a part of the connector shall be suitable for its rated temperature.
The relative thermal index (RTI), electrical, mechanical impact (IMP) and mechanical strength (STR), as
determined in accordance with the Standard for Polymeric Materlals - Long Term Property Evaluations,

UL 746B, sha

connector ag

specn‘led by the manufacturer. For soft materlals, such as elastomers, wt

rating for the
ere the RTI

Mechanical IMP cannot be determined, or for those connectors protected from impact ander|use, the RTI
mechanical IMP is not required.
6.1.3 A polymeric material serving as the enclosure of a part involving a risk of.fire or electric shock shall
comply with the applicable requirements in the Standard for Polymeric Materials — Use|in Electrical
Equipment Eyaluations, UL 746C, concerning:

a) Ultrpviolet light exposure, and
Note: An f1 rating signifies compliance, an f2 rating requires further investigation into its suitability.

b) Wa

6.1.4 A poly
V-0 or 5VA as
for Parts in D
be measured

6.1.5 With 1
PV wire con
Standard for

6.1.6 A poly
have a relati
accordance V

less than 90°C

er exposure and immersion.

meric material serving as the enclosure: shall have a minimum flammability cla
determined by tests described in theStandard for Tests for Flammability of Pla
evices and Appliances, UL 94. The material thickness for determining the flam
at the thinnest points of the enclesure.

eference to 6.1.4, a material other than V-0 or 5VA may be used when the eng
hector complies with the requirements for the equivalent flame test as sps
Polymeric Materials =*Use in Electrical Equipment Evaluations, UL 746C.

meric material.serving as the enclosure of a part involving a risk of fire or electri
e thermalindex (RTI), electrical, mechanical IMP and mechanical STR, as d
ith the(Standard for Polymeric Materials — Long Term Property Evaluations, |
(194°F).

ssification of
stic Materials
mability shall

losure of the
cified in the

c shock shall
etermined in
UL 746B, not

6.2

6.2.1

Insulating material

live parts shall:

A polymeric material that is in direct contact with or in close proximity, less than 0.8 mm (1/32 in) to

a) Have a flammability classification of HB, V-2, V-1, or V-0 as determined in accordance with the
Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.

b) Have a High-Current Arc Ignition (HAI) performance level category (PLC) in accordance with
Table 6.1;

¢) Have a Hot Wire Ignition (HWI) performance level category (PLC) in accordance with Table 6.1;

d) Have a Comparative Tracking Index (CTI) performance level category (PLC) as defined in Table

6.2;
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Exception: A material not having a CTI rating may be used when the material complies with the
requirements for the Performance Tracking Index test (PTI) test as specified in the Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

e) Have an Inclined Plane Tracking (IPT) as defined in Table 6.2; and

f) Comply with the requirements for exposure to ultraviolet light as determined in accordance with
the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, when
exposed to light during normal operation of the product. Polymeric materials that are exposed to
direct sunlight but are protected by glass, or other transparent medium, may be tested with an
equivalent layer of that medium attenuating the ultraviolet light exposure during the test.

Table 6.1
Maximum HAIl and HWI PLC values
Flamma3bility classification High-current arc ignition (HAI) Hot-Wire Ignition (HWI)
HB 1 2
V-2 2 2
V-1 2 3
V-0 3 4
Table 6.2
Determination of CFl'or IPT
Voltage ? Creepage distance IPT ® required CTI € required
0 Any No No
> 301 600 <12.7 mm No Yes
> 301 600 212.7 mm No No
> 600f 1000 < 16,0 mm Yes No
> 600} 1000 >16.0.mm No No
1001 4 1500¢ < 24.0 mm Yes No
1001 ¢ 1500° >24.0 mm No No
2 Voltage is thg maximum potential-difference between:
live parts of different polarity, and
live parts and dead metal parts that may be grounded in service or exposed to coptact.
b Rating of 1 h using the.time to track method at the higher of the rated voltage or 1000 V when the voltage rating is|in the range of
601 —1000 V gr 1500 V. when the voltage rating is in the range of 1001 — 1500 V.
¢ CTI PLC of Of 10r 2.

4 Single-pole devices only.

6.3 Gaskets, Seals and O rings

6.3.1 Gaskets, seals and O rings shall not be used where they may be subject to flexing during normal

operation and shall not deteriorate beyond limits permitted in the Gasket tests, Section 9.3.

7 Spacings

7.1 Connectors in the mated (male — female pair) condition shall comply with 7.2 — 7.5.
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7.2 Spacings between uninsulated live parts of different potentials, and between a live part and an
accessible metal part (or the probe detailed in Accessibility of Uninsulated Live Parts, Section 8), shall not
be less than the values specified in Table 7.1 and Table 7.2.

Table 7.1

Minimum acceptable spacings for field wiring terminals other than tool applied crimp type

terminals

Through air and over surface

Minimum jacceptable spacings for tool applied crimp type field wiring terminals and
acceptable spacings for locations elsewhere than at wiring terminals

Potential involved, V mm (in)

0-50 6.4 (1/4)

51-300 9.5 (3/8)

301 - 600 12.7 (1/2)

501 — 1000 15.9 (5/8)

>10p0 up to 1500° 24 (15/16)
@ Single-pole dgvices only.
Table 7.2

Minimum

Through air Over surface
Potential invdlved, V mm (in) mm (in)
0-50 1.6 (3/46) 1.6 1/16)
51-30( 3.2 (1/8) 6.4 (1/4)
301 -600 6.4 (1/4) 9.5 (3/8)
601 -1000 9.5 (3/8) 12.7 (1/2)
>1000 up to [1500° 14 (9/16) 15 19/32)

@ Single-pole dg

vices only.

7.3 The spacings at a field-wiring terminal shall be measured with and without wire conr
If the terminal

accommodat¢ it, and-f.the product is not marked to restrict its use, the wire shall be one siz

terminal. The

that required;

wire shall-be connected as it would be in actual use.

othenwise, the wire is to be the size required.

7.4 Surfacel

5 Qppnrn‘rpd hy agap of 0 8 mm (ﬂ 031 in) ar less are considered to be in cont

ected to the
will properly

e larger than

act with each

other for the purpose of judging over surface spacings.

7.5

parts during any anticipated use of the connector.

8 Accessibility of Uninsulated Live Parts

8.1 An accessible part of a connector shall not involve a risk of electric shock.

In Table 7.1 and Table 7.2, the potential involved is the maximum voltage that may exist between

Exception: A part that is not energized when it is accessible need not comply with this requirement.

8.2

a) Not mated, and

In determining whether a part is energized, the connector is to be evaluated:
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b) Mated in any implied or described acceptable manner.
In both cases, the connector is to be in the state described in 8.4.

8.3 For voltages and currents between parts of the assembly of products, voltage is to be the maximum
system voltage, current is to be the available current.

8.4 A partis considered accessible if:

a) In a fully assembled connector or connector pair (that is, with all mated pairs and covers in
place) the part may be touched by the probe illustrated in Figure 8.1 or the test probe in IEC 61032,

Figure 2. A cover that may be removed without the use of a tool is to be removed for purposes of
this requirement.
b) In the unmated condition the part may by touched by the probe illustrated in‘Figure |8.1.
Figure 8.1
Probe for determining accessibility of live parts
Stop plate
- 180
80
60
! A30 B36°50‘ — Cylindrical
- N * L/
Cie) ) 2 Te Ter e &
S ‘
\ N / ‘ || @ 1 b R=2
10 A-A B-B
| 250 | SECTION
| - [ 20—
— LU C
| ! Spherical
All imensions in OT(_ ; J /
Niillimeters gl @_ jI;IJ %jﬁ
- ey R=4
¢ secTion &€
pa120-1 L]

8.5 The probe illustrated in Figure 8.1 or the test probe in IEC 61032, Figure 2 shall be applied to any
depth that the opening will permit; and shall be rotated or angled before, during, and after insertion through
the opening to any position that is necessary to examine the product. The probe shall be applied in any
possible configuration; and, if necessary, the configuration shall be changed after insertion through the
opening. The probe is to be used as a measuring instrument to judge the accessibility provided by an
opening, and not as an instrument to judge the strength of a material; as such, it is to be applied with the
minimum force necessary to accurately determine accessibility.
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8A Field Assembled Connectors

8A.1

For field assembled connectors, the manufacturer shall provide all connector components, and

assembly instructions in accordance with Assembly Instructions, Section 12. If any special or nonstandard
tools are required for installation of the connector to the cable in the field, the connector manufacturer shall
ensure the availability of these tools for installers, by either providing the required tools with the
components shipment, or providing reliable supplier’s information in the assembly instructions.

PERFORMANCE

9 PV Connector Tests

9.1 Genera

9.1.1 Al PV
Strain Relief
shall addition
the same ass

connectors shall comply with the tests in Table 9.1 and the Effectiveness of
tests, Section 9.2, and Gasket tests, Section 9.3, as applicable. Multi-pole P
Ally comply with the tests in Table 9.2, as applicable. All test sequences are per
emblies/samples throughout a sequence.

Table 9.1
Required tests

Locking and
connectors
formed using

Test Reference (Standard, Section) Sample Requirements
Water Spray Sgquence
Dielectric Voltage Withstand - as received UL 1703, 26 3 assemblies| mated
Leakage Current UL 1703, 21
Water Spray UL 1703, 33
Dielectric Voltage Withstand following Water Spray UL 1703, 26
Leakage Curreft following Water Spray UL 1703, 21
Temperature Cycling Sequence
Dielectric Voltage Withstand — as received UL 1703, 26 3 assemblies| mated
Leakage Current — as received UL 17083, 21
Temperature Cycling UL 1703, 35
Dielectric Voltage Withstand{ollowing Temperature UL 1703, 26
Cycling
Leakage Current fallowing Temperature Cycling UL 1703, 21
Wet Insulation Resistance following Temperature Ul 1703 27
Cycling
Humidity Cycling Sequence
Dielectric Voltage Withstand — as received UL 1703, 26 3 assemblies, mated
Leakage Current — as received UL 1703, 21
Humidity Cycling UL 1703, 36
Leakage Current following Humidity Cycling UL 1703, 21
Wet Insulation Resistance following Humidity UL 1703, 27
Cycling
Additional tests to UL 1703
Wet Insulation Resistance — as received UL 1703, 27 3 assemblies, mated

Table 9.1 Continued on Next Page
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Table 9.1 Continued

Mold Stress-Relief Distortion followed by Strain

Test Reference (Standard, Section) Sample Requirements
Impact? UL 1703, 30 3 assemblies, mated
Low Temperature Impact? UL 1703, 30 3 assemblies, mated
Additional tests to UL 746C
Crush Resistance UL 746C, 21 3 assemblies, mated

UL 746C, 29 and UL 1703, 22

6 assemblies, mated

Relief

Additional tests to UL 486A-486B

Current Cycling®® UL 486A-486B, 9.2

rating, mated

UL 486A-486B, 9.3 4 assemblies, max \

rating, mated

Static Heating [Sequence®

Mechanical Segquence® UL 486A-486B, 9.4

mated
Dielectric Voltdge Withstand' UL 486A-486B, 9.5 24 gssemblies, max
TestA, 9.5.2 “ 6 assemblies and
received
Test A, 9.5.2 — 6 assemblies age
assembled and mat
TestA, 9.5.2 — 6 assemblies maté
then tested
TestB,'9.5.3 — 6 assemblies matg

UL 486A-486B, 9.12 3 assemblies, max

mate

Stress Corrosipn (for current-carrying parts
containing mote than 15% zinc)

4 assemblies, max wire size/amp

vire size/amp

4 assemblies, min wire size not

and min

mated as

then
bd

d, conditioned,

dc

wire size, not
)]

Additional test$ to UL 486C

6 of each combinati
and test con

Spring-action ¢lamp sequence® UL 486C, 9.12

— Conditioning
— Temperatyre

ithstand

— Dielectric

bn of connector
uctor(s)

2See 9.1.3.

® A PV connecior that is dependent upon insulation piercing, insulation displacement or spring action shall be subje
current cycling|test. A PV connectorthat is a compression type (tool applied crimp) and is rated for copper wire only
subjected to the Current Cycling Test.

¢ With the condurrence of these concerned, the unconditioned specimens used for Test A, insulation puncture, may

4 A PV connecfor that is dependent upon spring action shall be subjected to the spring action sequence.

cted to the
, heed not be

be used for

connectors, see Table 9.2

fTable 28 in UL 486A-486B covers voltage rating up to 600 V. Above 600 V, the following requirements apply:
a) For voltage rating of 1 000 V, the test voltage (Vac) for puncture (1 min) is 5 000, and for flashover (maximum)
b) For voltage rating of 1 500 V, the test voltage (Vac) for puncture (1 min) is 7 000, and for flashover (maximum)
c) For other voltage ratings between 600 V and 1 500 V, the following formula applies:
1) Test voltage (Vac) for puncture (1 min) equal to 4 times voltage rating plus 1 000;

2) Test voltage (Vac) for flashover (maximum) equal to 10 times voltage rating plus 1 000.

otherwise noted. Additional tests and samples may be required based on construction.

is 11 000.
is 16 000.

Note 1 — The sample requirements assume only one construction (male and female) and one size and type conductor unless

Note 2 — 1 assembly consists of 1 male and 1 female connector with 0.7 m of intended conductor for each connector.

Note 3 — If connectors may be assembled in the field, unassembled connectors and 2 sets of all necessary tools are required.
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Table 9.2
Additional required tests for multi-pole PV connectors

Test Reference (Standard, Section) Sample Requirements

Current Interruption Sequence (ac ratings only), see 10.2.

Overload?® UL 1977, 15 6 assemblies, mated

Temperature UL 2238, 25

Dielectric Voltage Withstand UL 2238, 21°

Resistance to Arcing® UL 1977, 18

Temperature sequence®

Temperature P2238:25 Gassembties; mated

Dielectric Voltage Withstand UL 2238, 21°

Additional tests|to UL 2238

Insulation resisfance UL 2238, 22 1 assembly, mated

Conductor secyreness UL 1703, 23 6 samples

Polarization UL 2238, 28 1 assemply

Grounding impgdance UL 2238, 31 6 assembflies

Strength of insylation base UL 2238, 37.7 6 assembjlies

Grounding (bor]ding) path current UL 2238, 37.8 6 assembllies

Assembly UL 2238,37.9 6 assembllies

Accelerated aging UL 2238,37.10 6 assembllies

PVC compounds and copolymers UL-2238, 37.11 6 assembjlies

Current Cycling UL 2238, 10.7 and UL 486E, 9.2 4 assemblies, max wire size/amp
rating, mated

Static Heating $equence® UL2238, 10.7 and UL 486E, 9.3 4 assemblies, max wire size/amp
rating, mgted

Mechanical Sequence® UL 2238, 10.7 and UL 486E, 9.4 4 assemblies, min wire size not

mated
Strain Relief® UL 2238, 11 and 24 6 assembflies

@ The overload pnd resistance to arcingdests need not be performed on devices rated and marked in accordance with 11.1(d).
b For devices rdted over 600 V, use-the Standard for Terminal Blocks, UL 1059, Section 24.

¢ The temperatyre sequence need hot be performed if the temperature and dielectric voltage withstand tests are conducted as part
of the Current Ipterruption sequence.

4 Applicable to & direct bearihg, setscrew pressure wire connector intended for field wiring; see 10.7 and 10.8 in UL P238.
¢ Applicable to & multispele connector intended for connection to a flexible cord.

Note 1 — The simple requirements assume only one construction (male and female) and one size and type conductpr unless
otherwise noted- H ahd-samplesray-berequired-based-en-construction-

Note 2 — 1 assembly consists of 1 male and 1 female connector with 0.7 m of intended conductor for each connector.

Note 3 — If connectors may be assembled in the field, unassembled connectors and 2 sets of all necessary tools are required.

9.1.2 Preparation of specimens

9.1.2.1 Representative specimens of the PV connector shall be assembled to conductors of the proper
type, length, and size and in the manner used in service. PV connectors shall be tested using the
maximum and minimum outside diameters (OD) for each conductor type, PV or USE-2, while considering
the number of strands and the wire size or range, if applicable.

Exception No. 1: A dual rated and labeled PV and USE-2 conductor need only be tested once.

Exception No. 2: For a family of similar designed connectors, the intermediate size need not be tested.
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9.1.2.2

intended manner.

9.1.23

If a connector is intended for assembly by means of a specific tool, this tool shall be used in the

If a connector is intended to be assembled to a conductor by means of more than one type of

specific tool, the connector shall meet the requirements when any of the specific tools are employed in the
assembly operation.

9.1.2.4 With reference to 9.1.2.3, in selecting tools for assembly of a connector to a conductor, the
following features shall be considered:

a) profile, width, and depth of the connector;

b) material of connector body;

C) crif

d) the

e) sinilarity of crimp forces.

9.1.25 |If s
connector,
conductor sh
prefilled with

9.1.2.6 Fon
from the cor

performed piecisely according to the manufacturers*assembly instructions, including using

specified sps
9.1.3 Impa

9.1.3.1 As

defined in Spacings, Section 7, no exposed live parts as defined in Accessibility of Live pa

and no othel
assembly is
Insulation Rq

9.2 Effectiy

hping die geometry;

number of crimps; and

pecific instructions for assembling the connector to the~conductor are furnig
uch instructions shall be followed in the preparatioty of the specimens, ex
all not be brushed or abraded and an antioxidant\shall be used only if the
the antioxidant. See 12.3.

field assembled connectors, all test samplés required by this standard shall &
nector components provided by the manufacturer. The sample assembly pro

cial or nonstandard tools, as described in 8A.1.
ct Test

B result of the test, there-shall be no reduction in spacings below the minimum
conditions that would increase the shock or fire hazard. Small cracks are acd
additionally subjected to the Leakage Current Test, Dielectric Withstand Tj
sistance Testinm UL 1703, Sections 26, 21, and 27, respectively.

yeness.of Locking and Strain Relief tests

9.21

9.2.1.1

Geneiral

hed with the
cept that the
connector is

e assembled
cess shall be
manufacturer

allowable as
ts, Section 8,
eptable if the
pst, and Wet

the Strain Relief test.

Three samples of each mating pair of connectors (both male and female) shall be subjected to

9.2.1.2 Six mated pair assemblies of a locking type connector shall be subjected to the Effectiveness of

Locking test.

9.2.2 Strain Relief Test (single pole connector)

Note: For multi-pole connectors, see Table 9.2.

9.2.2.1

to the Strain Relief Test as described in 9.2.2.2 and 9.2.2.3.

Each cable exiting a PV connector (both male and female halves) shall be individually subjected
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9.2.2.2 The cable shall withstand for 1 min a force of 89 N (20 Ib) applied in any direction permitted by
the construction, without transfer of the force to the internal electrical connection, or damage to the
conductor.

9.2.2.3 The internal connections within the PV connector shall be disconnected or otherwise made
ineffective prior to the test. The strain relief is not acceptable if, at the point of exit of the conductors, there
is such movement of the conductor as to indicate that stress on the internal connections would have
resulted.

9.2.3 Effectiveness of Locking Test (locking type connector)

Note: Latching ty]

9.2.3.1 Conpnectors with a locking device or with a snap-on device for locking purposes-shall withstand
for 1 minute, @ minimum tensile force of 89 N (20 Ib) without separation.

9.2.3.2 Theltest shall be conducted on the PV connector with its mating part.The specified force shall be
applied in thg direction of the separation of the mated pair at the rate of 10 N/sec (4.4 Ib/seg). The force
shall be applied directly to the mated parts or using the assembled conductors for ease of|applying the
force.

9.3 Gasket|tests

9.3.1 Mateflials used for gaskets, seals, and the like (other than cork, fibrous material| and similar
products) shdll have the physical properties as specifieddn Table 9.3, and shall comply with the physical
property requjrements of Table 9.4. The material shall not deform, melt, or harden to a degreel which would
affect its sealing properties.

Table 9.3
Physical property requirements

Matgrial Minimum tensile strength? Minimum ultimate Compressive set®,
elongation?® maximyum set

Silicone rubber 500 psi (3.45 MPa) 100 percent 15 pefcent
Flexible cellula materials .
(such as foam fubber) 65 psi (0.448 MPa) 100 percent q
(T#:Irzr?oplastlce lastormeg 500 psi (3.45 MPa) 290 percent 55 pefcent
Other elastomefs 1500 psi (10.3 MF’a)b 300 percentb 15 pefcent
Nonelastomers (excluding
cork, fiber and similar 1500 psi (10.3 MPa)° 200 percent 15 percent

materials)

2 Tensile strength and ultimate elongation are to be determined using Die C specimens described in the Standard Test Methods for
Rubber Properties in Tension, ASTM D 412-98 or Type | specimens described in the Standard Test Method for Tensile Properties
of Plastics, ASTM D 638-01.

b As an alternate, an ultimate elongation of 200 percent is acceptable providing that the tensile strength is at least 2200 psi (15.1
MPa).

¢ Compressive set is to be determined in accordance with Section 7.4 of the Standard for Gaskets and Seals, UL 157.

4 Compressive set is not applicable to flexible cellular materials.
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