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SUMMARY OF TOPICS

The revision of ANSI/UL 1703 dated November 25, 2019 New Fire Type Additions and Revisions to
Existing Types in Fire Performance — PV Modules or Panels and Roofs, Section 16.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated

September 2

0, 2019.
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INTRODUCTION
1 Scope

1.1 These requirements cover flat-plate photovoltaic modules and panels intended for installation on or
integral with buildings, or to be freestanding (that is, not attached to buildings), in accordance with the
National Electrical Code, NFPA 70, and Model Building Codes.

1.2 These requirements cover modules and panels intended for use in systems with a maximum system
voltage of 1500 V or less.

1.3 These |cqu;|clllcllto atso—covet l.aUIII}JUIICIItD interded—to pluv;dc etectrical—conngction to and

mounting fadilities for flat-plate photovoltaic modules and panels.

1.4 These fequirements do not cover:

a) Equipment intended to accept the electrical output from the array, )jsuch as powef conditioning
units {inverters) and batteries;

b) Any tracking mechanism;
c) Ce|l assemblies intended to operate under concentrated sunlight;
d) Optical concentrators; or

e) Combination photovoltaic-thermal modules or.panels.
1.5 Deleted
2 Glossary
2.1 For the|purpose of this standard;the following definitions apply.

2.2 AIR MASS (AM) — A dimensionless quantity, the ratio of:
a) The actual path lehgth of radiation through the atmosphere to

b) The verticalpath length of radiation through the atmosphere to sea level. At sea level, for all but
very high zenith angles (8,) (the angle subtended by the zenith and the line of sight to fthe sun),

AM = secf

2.3 ARRAY — A mechanically-integrated assembly of modules or panels with a support structure and
foundation, tracking, thermal control, and other components, if used, to form a dc power-producing unit.

2.3.1 BIFACIAL PV MODULE — A PV module that is constructed to allow illumination from the super and
substrate to be transmitted to the PV cells that are capable of generating power from both front and back
surfaces.

2.3.2 BIFACIALITY COEFFICIENT — The ratios between the main electrical characteristics of the rear
side and the front side of a bifacial PV module, at Standard Test Conditions (STC) unless otherwise

specified for short circuit current, open circuit voltage and maximum power point.

2.4 BLOCKING DIODE — A diode used to block reverse current into a photovoltaic-source circuit.
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2.5 BYPASS DIODE - A diode connected across one or more cells, modules, or panels in the forward
current direction to allow current to bypass such cells, modules, or panels.

2.6 CELL - The basic photovoltaic device that generates electricity when exposed to sunlight.

2.7 ELECTRIC SHOCK — A risk of electric shock is considered to exist at a part if the potential between
the part and earth ground or any other accessible part is more than 30 Vdc and the leakage current
exceeds the values specified in Table 21.1.

2.8 ENCAPSULANT - Transparent insulating material enclosing the cells and cell interconnects.

RIEAELNZ LIAALT 0

2.8.1 INHE
separate meg
remaining wit

2.9 INTER
electricity bet

210 MAXINMIUM POWER (P.x) — The point on the current-versus-valtage curve of a moq

where the prg

2.11 MAXIM
number of md

2.12 METAIL

2.13 MODU
solar cells an
unconcentrat
(superstrate),

a) The superstrate is the transparent material forming the top (light-facing) outer s

modul

b) The
consti

2.14 NOMIN
correspondin
irradiance, 2(

£ + 4 £ O o D o latala ol
ALLINTLT LTIVITTLLL — T\CTICTIOo (U d LyPU Ul Uldoo 4 T UWCT OUUTUT WITIUIT UUTO

ns to automatically reduce the output levels or de-energize the output circuit-a
hin Class 2 Power Source limits.

CONNECT — A conductor within a module that provides a mechanism fo
veen cells.

duct of current and voltage is maximum.

UM SYSTEM VOLTAGE — The sum of the maximunt open-circuit voltages of t
dules or panels to be connected in series in a system.

LLIZATION — An electrically conductive metalcoating on the surface of a cell.

LE (FLAT-PLATE) — The smallest environmentally protected, essentially planar
1 ancillary parts, such as interconnects and terminals, intended to generate dc
bd sunlight. The structural (load=carrying) member of a module can either be
or the back layer (substrate); i which:

e. If load-carrying, this.constitutes a structural superstrate.

substrate is theymaterial forming the back outer surface of a module. If load-
utes a structural substrate.

IAL QRERATING CELL TEMPERATURE (NOCT) — The equilibrium cell junction
j tounominal module service operating conditions in a reference environment o

ot require a
5 a means of

I conducting

jule, at STC,

he maximum

assembly of
power under
the top layer

Urface of the

carrying, this

temperature
F 80 mW/cm?
b to side, an

°C)(68° F) ambient air temperature, 1 m/s wind across the module from sid

electrically open circuit, and a mounting method in accordance with 19.6 and 19.7.

2.15 PANEL (FLAT-PLATE) — A collection of modules mechanically fastened together, wired, and

designed to p

rovide a field-installable unit.

2.16 RATED OPERATING VOLTAGE - The voltage, £10 percent, at which maximum power is available

from the mod

2.16.1
from a norma

ule or panel under STC.

[ly illuminated PV module.

2.17 STANDARD TEST CONDITIONS (STC) — Test conditions consisting of:

a) 100 mW/cm? irradiance,

REVERSE CURRENT - Current flowing in a reverse direction to the normal direction resulting
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b) AM 1.5 spectrum, and

¢) 25°C cell temperature.

2.18 UNCONDITIONED MODULES OR SPECIMENS — Modules or specimens that have not been
previously subjected to tests or environmental exposures.

3 Units of Measurement

3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

4 ComponLnts

4.1 Except|as indicated in 4.2, a component of a product covered by this standard shall cqmply with the
requirementg for that component. See Appendix A for a list of standards covering,-compongnts generally
used in the products covered by this standard.

4.2 A component need not comply with a specific requirement that:

a) Involves a feature or characteristic not needed in the application of the componept covered by
this sfandard, or

b) Is guperseded by a requirement in this standard.

4.3 A component shall be used in accordance withuits'rating established for the intended|conditions of
use.

4.4 Specific components are incomplete in construction features or restricted in | performance
capabilities. |Such components are intended for use only under limited conditions, su¢h as certain
temperatureg not exceeding specified lindits, and shall be used only under those specific conditions.

5 Referenges

5.1 Any unglated reference to a code or standard appearing in the requirements of this standard shall be
interpreted ap referring te.the latest edition of that code or standard.

CONSTRUC[TION

6 General

6.1 A module shall be completely assembled when shipped from the factory. A panel may be completely
assembled when shipped from the factory, or may be provided in subassemblies, provided assembly of
the panel does not involve any action that is likely to affect compliance with the requirements of this
standard.

Exception: An assembly part need not be affixed to the module at the factory.

6.2 A module or panel assembly bolt, screw, or other part shall not be intended for securing the complete
device to the supporting surface or frame.

6.3 Incorporation of a module or panel into the final assembly shall not require any alteration of the
module or panel unless specific details describing necessary modification (s) for alternate installation (s)
are provided in the installation instructions. If a module or panel must bear a definite relationship to
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another for the intended installation and operation of the array (for example, to allow connectors to mate),
it shall be constructed to permit it to be incorporated into the array in the correct relationship without the
need for alteration.

6.4 The construction of a product shall be such that during installation it will not be necessary to alter or
remove any cover, baffle, insulation, or shield that is required to reduce the likelihood of:

a) Excessive temperatures, or

b) Unintentional contact with a part that may involve a risk of electric shock.

Exception: A cover of a wiring compartment providing access to a connection means that may involve a

risk of electria

6.5 Parts sh
fire, electric s

6.6 Friction
part, but a log

shock may be removable to allow for the making of electrical connections.

all be prevented from loosening or turning if such loosening or turning may‘res
nock, or injury to persons.

between surfaces is not acceptable as the sole means to inhibit the turning or Iq
k washer properly applied is acceptable for this purpose.

6.7 An adjystable or movable structural part shall be provided¢with a locking device t

likelihood of U
persons.

nintentional shifting, if any such shifting may result.if a risk of fire, electric shoc

6.8 Metals fised in locations that may be wet or moist shall not be employed in combinatio

result in dete
standard.

6.9 Edges,
risk of injury t

6.10 Whene
sufficiently sh
Standard for |
7 Polymeri

7.1 A polym
shall comply

ioration of either metal such that the product would not comply with the require

projections, and corners of photevoltaic modules and panels shall be such as {
D persons.

ver a referee measurement is necessary to determine that a part as mentioneq
arp to constitute a risk of injury to persons, the method described in the requirg
[ests for Sharpness,of Edges on Equipment, UL 1439, is to be employed.

c Materials

eric material system serving as the enclosure of a part involving a risk of fire or ¢
with, the applicable requirements in the Standard for Polymeric Materials — Use

Equipment E

ilt in a risk of

osening of a

b reduce the
K, or injury to

ns that could
ments in this

o reduce the

in 6.9 is not

ments in the

lectric shock
in Electrical

aluations, UL 746C, concerning:

a) Flammability,

b) Ultraviolet light exposure,

¢) Water exposure and immersion, and

d) Hot-

wire ignition (HWI).

Exception: The flammability tests prescribed in UL 746C do not apply to the superstrate, encapsulation,
and substrate. These materials shall comply with 7.4.

7.2 A polymeric material that is in contact with or in close proximity, less than 0.8 mm (1/32 in), to
uninsulated live parts shall:
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a) Have a flammability classification of HB, V-2, V-1, or V-0 determined in accordance with the
Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94;

b) Have a minimum High-Current Arc Ignition performance level category (PLC) in accordance with

the following:

Flammability classification

High-current arc ignition, PLC

HB
V-2
V-1
V-0

w NN =

c) Have a Comparative Tracking Index performance level category (PLC) a$)g
accorgdance with the Standard for Polymeric Materials — Short Term Property, Ev
746A] and as defined in Table 7.1, when the system voltage rating is 600 V or less;

Exception No. 1: The CTl rating is not required when both the material and-live part a
encapsulated by potting material such that there is no surface upon which tracking m
the pptting material has been evaluated according to UL 746C, Table 6.1, for Eleq
Resistance to Electrical Ignition Sources (HAl and HWI), and Thermal Endurance.

Exception No. 2: The CTl rating is not required when boththe material and live part a
coated by a conformal coating that has been evaluated’ to the requirements of the
Polymeric Materials - Industrial Laminates, Filament Wound Tubing, Vulcanize
Materpials Used in Printed Wiring Boards, UL 746E;Section 22, at the rated thickn
therelis no surface upon which tracking may occult:

Exception No. 3: Single component silicone* rubber based room temperature vulc
matefials when applied in accordance with Exception No. 2 is considered a suita
coating without further evaluation.

d) Ha
the hi
Speci

ve an Inclined Plane Tracking (ASTM D2303) rating of 1 h using the time to trg
gher of system voltage or 1000 V when the system voltage is in the range of 601
ied in Table 7.1; and

ption No. 1: The-1.hr rating is not required when both the material and live part g
sulated by a.pofting material such there is no surface upon which tracking m

etermined in
aluations, UL

re completely
ay occur, and
tric Strength,

re completely
Standard for
d Fibre, and
2SS such that

hnizing (RTV)
ble conformal

ck method at
—-1500V, as

re completely
hy occur, and
tric Strength,

re completely

[46C, Section

43A, at the rated thickness such that there is no surface upon which tracking may occur.

Exception No. 3: Single component silicone rubber based room temperature vulcanizing (RTV)
materials when applied in accordance with Exception No. 2 is considered a suitable conformal

coating without further evaluation.

e) 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

sunlight and are protected by glass, or other transparent medium, shall be te

sted with an

equivalent layer of that medium attenuating the ultraviolet light exposure during the test.

Exception: Encapsulant materials between the substrate and the superstrate are not required to comply
with the requirements of 7.2.
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Table 7.1
Determination of comparative tracking index performance level category (PLC)

CTI PLC of 2 or better
Voltage Creepage distance IPT 1 hr rating required required

0-30 Any No No

> 30-600 <12.7 mm No Yes
> 30-600 212.7 mm No No
> 600 - 1000 <16.0 mm Yes No
> 600 — 1000 216.0 mm No No
1001 - 1500 <24.0mm Yes No
1001 -§ 7500 =240 mm No Np

Note — Voltage |s determined as follows:
Between live parts: the maximum potential difference during normal use

Between live parts and dead metal parts that may be grounded in service: maximum system
voltage

Between live parts and any surface exposed to contact: maximum system voltage

7.3 A polymeric substrate or superstrate shall have a thermal index (TI/RTE/RTI), both ¢lectrical and
mechanical, gs determined in accordance with the Standard for Polyfmeric Materials — Long Term Property
Evaluations, UL 746B, or Electrical insulating materials — Thermal*éndurance properties — Pprt 1: Ageing
procedures gnd evaluation of test results, IEC 60216-1, not:less than 90° C (194° F). In |addition, the
thermal indeX (TI/RTE/RTI) shall not be less than 20°C (36°F)above the measured operating temperature
of the material. All other polymeric materials shall have’a thermal index (TI/RTE/RTI) (glectrical and
mechanical) 20°C above the measured operating temperature. The measured operating tgmperature is
the temperature measured during the open-circuit” mode for Temperature Test, Sectiop 19, or the
temperature quring the short-circuit mode, whichéver is greater.

7.4 A polymeric material that serves as the-outer enclosure for a module or panel that:
a) is inftended to be installed in‘\a.multi-module or multi-panel system; or

b) hag an exposed surfacg area greater than 10 ft? (0.93 m?) or a single dimension lafger than 6 ft
(1.83 M)

shall have a [flame spread index of 100 or less as determined under the Standard Methqgd of Test for
Surface Flammability.of Materials Using a Radiant Heat Energy Source, ASTM E162-2001.

Exception No 1) A material that serves as the outer enclosure for a small cover or box used for electrical
connections is not required to have an index of 100 or less.

Exception No. 2: A material that serves as the outer enclosure for a module or panel complying with 16.1
meets the intent of this requirement.

7.5 A barrier or liner of polymeric insulating material providing the sole insulation between a live part and
an accessible metal part or between uninsulated live parts not of the same potential shall be of adequate
thickness and of a material appropriate for the application. The barrier or liner shall be held in place and
shall not be adversely affected to the extent that its necessary properties may fall below the minimum
acceptable values for the application.
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8 Current-Carrying Parts and Internal Wiring

8.1 A current-carrying part and wiring shall have the mechanical strength and ampacity necessary for the
service.

8.2 A current-carrying part shall be of silver, a copper-base alloy, stainless steel, aluminum, or other
material appropriate for the application.

8.3 Wiring used in a module or panel shall be insulated and acceptable for the purpose, when
considered with respect to temperature, voltage, and the conditions of service to which the wiring is likely

to be subjected within the equipment.

8.4 A splice

8.5 Ajoint
on connecti

considered mechanically secure when held by encapsulation systems.

8.6 An unin
other than fr

motion may result in reduction of spacings to less than required in4able 12.1 and Table 12.2.

8.7 Strain
likely to be H
module or p3

8.8 The w
intended ma

Exception: W

9 Wirewayp

9.1 Anenc
insulation or

10 Connedtion Méans

101 In 10

br connection shall be mechanically secure and shall provide electrical.contact
bns and terminals. Soldered connections between interconnects. 'and mets

sulated live part, including a terminal, shall be secured to its‘supporting surfacq
ction between surfaces so that it will be prevented from turning or shifting in p

relief shall be provided so that stress on a lead\intended for field connection,
andled in the field, including a flexible cord, ‘is-hot transmitted to the connect
nel.

ring of a module or panel shall bedocated so that after installation of the ¢
hner it will not be exposed to the degrading effects of direct sunlight.

iring rated sunlight resistantnéed not be so located.

osure for wire shal¥be smooth and free from sharp edges, burrs, or the like that
conductors.

2.-)10.10, connection means are considered to be those to which field-inst3

shall be provided with insulation equivalent to that required for the wires involved.

without strain
llizations are

by a method
psition if such

or otherwise
on inside the

roduct in the

may damage

lled wiring is

connected w

en the product is installed. Connection means may be within a wiring compartment, may be

connectors outside of a wiring compartment, or may be another means acceptable for the application.

10.2 A module or panel shall be capable of accommodating at least one of the acceptable wiring
systems described in the National Electrical Code, NFPA 70.

10.3 A module or panel shall be provided with wiring terminals, connectors, or leads to accommodate

current-carry

ing conductors of the load circuit.

10.4 The connection means for a module or panel shall be so located that after installation of the product
in the intended manner they will not be exposed to the degrading effects of direct sunlight.

Exception: Connection means rated for use in direct sunlight need not be so located.
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10.5 A lead that is intended to be spliced in the field to a circuit conductor shall not be smaller than 18
AWG (0.82 mm?) and the insulation shall not be less than 1/32 in (0.8 mm) thick.

10.6 The free length of a lead for field connection shall be at least 6 in (152 mm).

10.7 A wire-binding screw or stud- and nut-type terminal used to terminate conductors not larger than 10
AWG (5.3 mm?) shall comply with the following:

a) A threaded screw or stud shall be of nonferrous metal, stainless steel, or plated steel appropriate
for the application, shall not have more than 32 threads/in, and shall not be smaller than No. 8
when used to terminate 10 or 12 AWG (5.3 or 3.3 mm?) wire; and not smaller than No. 6 when used
to terminate 14 AWG (2.1 mm?) and smaller wire. A wire-binding screw or stud- and nut-type

termin

means
smallg
termin

al shall be provided with upturned lugs, a cupped washer, a barrier, or oth

to retain the wire in position. The head of a wire-binding screw used to terminat
r wire shall have a minimum diameter of 0.275 in (7.0 mm) and the head of a s
ate 10 AWG wire shall have a minimum diameter of 0.327 in (8.3 mm)

br equivalent
e 12 AWG or
crew used to

b) A tgpped terminal plate shall:

1) Be of nonferrous metal,
2) Not have less than two full screw threads, and
3) Be of metal not less than 0.050 in (1.27 mm).thick when used to terminate 10 or 12 AWG
wire and not less than 0.030 in (0.76 mm) thick when used to terminate a 14 AWG or
smaller wire. Unextruded metal for screw threads obtained by extruding a holg shall have a
thickness not less than the pitch of the s¢rew thread.

10.8 A conpector intended for use on the outpGt wiring of a module or panel shall comply with the

Standard for
10.9 A sep
provided, the

the other, ana

10.10 For 4

Connectors for use in Photovoltaic, Systems, UL 6703.

arable multipole connector{shall be polarized. If two or more separable co
shall be configured or arranged so that the mating connector for one will not bg
vice-versa, if such is.an improper connection.

connector incorporating a grounding member, the grounding member shall K

nhnectors are
accepted by

e the first to

make and thg last to break'eontact with the mating connector.

11 Bonding and Grounding

11.1A  Grounding Terminology. The term “grounding” encompasses two types of connection to Earth.
One connection is a functional or system grounding where one of the circuit conductors (also known as a
current-carrying conductor) is connected to a grounding system and then connected to earth. Functional
grounding may or may not be implemented in any particular system. The second use of the grounding
term refers to protective (earth) or equipment grounding where any exposed metallic conductive surfaces
that may become energized (unintentionally) are connected to the grounding system and then connected
to earth. The grounding system is composed of the grounding electrode (the actual connection to earth),
and the grounding-electrode conductor (between the grounding electrode and a common grounding point).
The common grounding point is where the functional/system-grounding conductor (if required) and the
equipment/protective grounding conductor(s) (if required) connect to the grounding electrode conductor.
The bonding and grounding material discussed in this section pertains only to equipment/protective
grounding.

11.1B Factory Bonding. The process of bonding entails the electrical connection of the exposed
conductive pieces of the module frame or other exposed conductive surfaces to create an equipotential
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conductive surface. The bonding process is carried out in the factory under carefully controlled conditions
using methods and hardware that must be identified and remain relatively controlled. These bonding
methods and hardware are evaluated through the requirements in this standard. Changes in the hardware
used in the bonding process must be revaluated through the tests described in this standard. The overall
bonding connections are evaluated through the Bonding Path Resistance Test, Section 25.

11.1C Field Grounding. The process of grounding involves the connection of a field-installed conductor
or assembly to the exposed conductive parts of a module that connects the exposed conductive parts of a
module to earth in a manner prescribed by the National Electrical Code (NEC). The instruction manual
provided with each PV module will describe the location and method of making this field installed
connection. These connections will, in general, not be made under factory-controlled conditions nor will
each and every field connection be evaluated by the Bonding Path Resistance Test, Section 25. Normally,

the methods
applicable tg
grounding ¢
evaluated fo
grounding de

11.1D Insy
electrical cor
and oxidatio
bare aluminy

1.1 A mod
means shall
means shall
use. The grq
Assembly Ins

Exception: W
array structy
requirements

11.2 Routin
A bolt, screw
securing the

11.3 Bonding shalllbe by a positive means, such as clamping, riveting, bolted or screwed cq

welding, sold
such as pain

and hardware used to make electrical bonding connections in the facter
field installed grounding connections. Such hardware items may be used-i
bnnections if, and only if, the hardware is supplied with the PV module a
- use as a grounding device/method through the requirements in thisystandar
vices may be used to ground PV modules.

lating Coatings. Clear coatings, anodizing, and the rapid\oexidation of alu
nections to module frames in the field difficult. In many cases, the clear coatir
n film will have to be penetrated or removed and an anti-oxidation compound
m surface before a good electrical connection can be made.

ule or panel shall have a means for grounding all’accessible conductive parts. T
comply with the applicable requirements in-Connection Means, Section 10. T
be bonded to each conductive part of the{module or panel that is accessible
unding means shall be described in _detail in the installation manual. See In
tructions, Section 48.

hen the grounding means is, asmodule or panel mounting member intended
ral member, the module -of panel grounding means are not required to co
for Connection Means, Section 10.

e maintenance of-a‘module or panel shall not involve breaking or disturbing the
, or other part used for bonding purposes within a module or panel shall not bg
complete deviceto the supporting surface or frame.

ering\(See 11.5) or brazing. The bonding connection shall penetrate noncondug
or'yitreous enamel.

y will not be
n making the
nd has been
d. Only listed

minum make
g, anodizing,
bpplied to the

he grounding
he grounding
juring normal
stallation and

to contact an
mply with the

pbonding path.
e intended for

nnections, or
tive coatings,

11.4 A bolted or screwed connection that incorporates a star washer under the screwhead or a serrated
screwhead may be acceptable for penetrating nonconductive coatings. If the bonding means depends
upon screw threads, two or more screws or two full threads of a single screw shall engage the metal.

11.5 Alljoints in the bonding path shall be mechanically secure independent of any soldering.

11.6 A separate bonding conductor or strap shall:

a) Be of copper, copper alloy, or other material acceptable for use as an electrical conductor;

b) Be

protected from mechanical damage; and

c) Not be secured by a removable fastener used for any purpose other than bonding, unless the
bonding conductor is unlikely to be omitted after removal and replacement of the fastener.
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11.7 A ferrous metal part in the grounding path shall be protected against corrosion by metallic or
nonmetallic coatings, such as painting, galvanizing, or plating. Stainless steel is acceptable without
additional coating.

11.8 A metal-to-metal multiple-bearing pin-type hinge is considered to be an acceptable means for
bonding.

11.9 A terminal of a module or panel (for example, a wire-binding screw, a pressure wire connector, or a
nut-on-stud) intended to accommodate an equipment grounding conductor shall be identified by being
marked "G," "GR," "GROUND," "GROUNDING," or the like, or shall have a green-colored part. No other
terminal shall be so identified.

11.10 If a marking is used to identify an equipment grounding terminal, it shall be located_op or adjacent
to the termingl, or on a wiring diagram affixed to the module or panel near the terminal.

11.11 If a dreen-colored part is used to identify the equipment-grounding terminal, it shall be readily
visible during|and after installation of the equipment-grounding conductor and.the portion of the terminal
that is green ghall not be readily removable from the remainder of the terminal.

11.12 The surface of a lead of a module or panel intended for the confiection of an equipmgnt-grounding
conductor shall be identified by insulation colored green, or green with yellow stripe(s). No other lead shall
be so identifigd.

12 Spacings

12.1 The spacings between uninsulated live parts not-of the same potential and between allive part and
an accessiblg metal part, shall not be less than the,values specified in Table 12.1, Table 12[2, and Table
12.3.

Exception No, 1: These spacing requirements do not apply to the inherent spacings of a component; such
spacings shall comply with the requirements for the component in question.

Exception Nq. 2: These distances do not apply to solid insulation materials when used as cemented
joints, potting, encapsulant or.conformal coating at the perimeter and at other locations With exposed
edges of a mpdule. Those insulation properties can be assessed through the tests outlined iy the General
Section 18, apd Cementéd-Joints, Section 42A.

Exception Nq. 3: <Fhese distances do not apply to insulation materials when used as cogtings at the
interconnection ‘of.a module and a junct/on box. A coatmg mtended to be used ona module to provide a
Pollution Degres C A - C L G cluc garances and
Creepage Dlstances for Electr/cal Equ1pment UL 840 Sect/on 15 Prlnted W/r/ng Board Coating
Performance Test.

NOTE 1: The minimum through material distance for solid insulation at the perimeter and at other locations with exposed edges of a
module must be greater than or equal to the creepage distances defined in the Standard for Insulation Coordination Including
Clearances and Creepage Distances for Electrical Equipment, UL 840, Table 9.1, using Pollution Degree 1.

NOTE 2: Minimum through distance for coatings at the interconnection of a module and a junction box must be greater than or equal
to the creepage distances defined in the Standard for Insulation Coordination Including Clearances and Creepage Distances for
Electrical Equipment, UL 840, Table 9.1, using Pollution Degree 1.
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Table 12.1
Minimum acceptable spacings at wiring terminals

Through air and over surface
Potential involved, V in (mm)
0-50 1/4 (6.4)
51-300 3/8 (9.5)
301 -600 12 (12.7)
601 —1000 5/8 (15.9)
1001 — 1500 15/16 (24)
Table 12.2
Minimum acceptable spacings elsewhere than at wiring terminals
Through air Over surfdce
Potential involved, V in (mm) in (mm)
0-50 116 (1.6) 1/16 (1.6)
51-300 1/8 (3.2) 1/4 (6.4)
301 -600 1/4 (6.4) 3/8 (9.5)
601 —1000 3/8 (9.5) 1/2 (12.7)
1001 —15002 9/16 (14) 19/32 (15)
@ For edg¢ spacings (live parts to the accessible edge of the modulé) the values in Table 12.2 are for metallic ffamed
modules. Double the over-surface and through-air distances foredge spacings of modules without metallic frames.

Table 12.3
Minimum acceptable spacings for creepage distances using Pollution Degrep 1

Over surface

Potential involved, V in (mm)
600 0.066 (1.68)
1000 0.126 (3.20)
1500 0.205 (5.20)

Note: Distances for 600 V and 1500 V are based on linear interpolation of the Standard
for'Insulation Coordination Including Clearances and Creepage Distances for
Electrical Equipment, UL 840, Table 9.1, using Pollution Degree 1.

12.2 The spacings at a field-wiring terminal are to be measured with and without wire connected to the
terminal. The wire is to be connected as it would be in actual use. If the terminal will properly
accommodate it, and if the product is not marked to restrict its use, the wire is to be one size larger than
that required; otherwise, the wire is to be the size required.

12.3 Surfaces separated by a gap of 0.013 in (0.33 mm) or less are considered to be in contact with each
other for the purpose of judging over surface spacings.

12.4 In Table 12.1 and Table 12.2, the potential involved is the maximum voltage that may exist between
parts during any anticipated use of the module or panel.

12.5 A barrier or liner of electrical grade fiber providing the sole insulation between a live part and an
accessible metal part or between uninsulated live parts not of the same potential shall not be less than
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