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Summary of Topics

This is the First Edition of ANSI/CAN/UL 1008M, Standard for Transfer Switch Equipment, Meter-
Mounted dated April 3, 2024.

The new requirements are substantially in accordance with Proposal(s) on this subject dated March 31,
2023 and February 16, 2024.
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Preface

This is the First Edition of ANSI/CAN/UL 1008M, Standard for Transfer Switch Equipment, Meter-Mounted.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.

This ANSI/CAN/UL 1008M Standard is under continuous maintenance whprnhy each revisio

is approved

in compliance with the requirements of ANSI and SCC for accreditation of a Standards\[
Organization.
publication,|action to revise, reaffirm, or withdraw the standard shall be initiated.

Annex A i

informational purposes only, and Normative text is considered to be mandatory:

In Canada,
and English

markings amd/or installation instructions to be in both official languages.

Comments
should be s
at https://cs

Our Standa
should be 4
those Stand

This Edition]
Switch Equ

This list rep
time, chang

In the event that no revisions are issued for a period of four yearscfrom

evelopment
the date of

identified as Normative for Canada and Informative for the US:-Informativg¢ text is for

. Attention is drawn to the possibility that some Canadian authorities may requi

br proposals for revisions on any part of the Standard may be submitted at any tim
ubmitted via a Proposal Request in the Collaberative Standards Development Sys
0s.ul.com.

Fds for Safety are copyrighted by ULSEInc. Neither a printed nor electronic copy o
Itered in any way. All of our Standards and all copyrights, ownerships, and righ
ards shall remain the sole and exclusive property of ULSE Inc.

of the Standard has been-formally approved by the Technical Committee (TC)
pment, TC 1008.

resents the TC 1008 membership when the final text in this standard was ballote
es in the membership may have occurred.

TC 1008 Membership

there are two official languages, English and French. All safety warnings must e in French

re additional

. Proposals
tem (CSDS)

f a Standard
ts regarding

on Transfer

1. Since that

Nameé Representing Interest Category Region

Barnhart, Paul D. UL Solutions Testing and Standards Org. USA

Beaucage, Timothy Cummins Power Generation Producer USA

Belcastro, Christopher ABB Ltd Producer USA

Borland, Ed Jesstec Industries INC Producer Canada

Chilton, Nancy Schneider Electric USA, Inc. Producer USA

Chilton, Ron North Carolina Department Of AHJ USA
Insurance

Cole, Bryan Technology Research Council General Interest USA
LLC

Czarnecki, Neil Reliance Controls Corp Producer USA
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International Classification for Standards (ICS): 29.130.01

For information on ULSE Standards, visit https://www.shopulstandards.com, call toll free 1-888-853-3503
or email us at ClientService@shopULStandards.com.

This Standard is intended to be used for conformity assessment.
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The intended primary application of this standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGLAISE
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INTRODUCTION

1 Scope

1.1

These requirements cover automatic and non-automatic (manual) transfer switch equipment,

operating at 600 V ac or less, intended for installation in a meter socket and used in non-hazardous
locations in accordance with the National Electrical Code (NEC), NFPA 70, and the Canadian Electrical
Code, Part |, CSA C22.1.

1.2 These

devices are intended for use in other than life safety systems.

In the Unite]
use in Eme

In Canada,

These devi

a) P

d States, these are intended for use in optional standby systems only and are not
gency or Legally Required Standby Systems (Life Safety Systems).

fhese devices are for use in applications where loss of power is not considered saf

es are intended for one of the following applications:

ermanent connection of a stationary generator to power a premise wiring systen

gengrator is connected as a non-separately derived system, Where the neutral (grou

cong

b) C
(gro

uctor) of the generator is not bonded to ground or the generator frame; or

ord connection of a portable generator to power apremises wiring system, whers
inded circuit conductor) of the generator is not bonded to ground or the generato

bonding of the neutral (grounded circuit conductor)to ground will occur:

Note 1: In Can
Canadian Eled
of the service

Note 2: In Can

1.3 When
and installe
before instq

1.4 These

1) In the United States, within the meter-socket, or

2) In Canada, at the meter base_or'service box.

Ada, metering equipment may be cannected on the supply side of the service box in some instances a
trical Code, Part |, Rule 6-402 (2). In the United States, installation of meter mounted transfer switches
isconnect is permitted by Section'230.82 of the National Electrical Code, NFPA 70.

ada, emergency systems.are identified as emergency power supplies. In the United States, this does n

these devices are connected between the meter mounting socket and the electric
d on the lineside of the service disconnect, approval by the serving utility may
[lation.

meter sock

requitements only cover transfer switches which are completely enclosed when

intended for

bty critical.

h, where the
nded circuit

b the neutral
r frame, and

b outlined in the
on the line side

t apply.

utility meter,
be required

nstalled in a

+ 17 coniunctionwith tha alactrical vitilitv maotar
HEORHHRGHOH-WHHtRE-SreGtHEa Tttty Hetet

G

1.5 Transfer switches are rated in amperes and are considered to be acceptable for total system transfer,
which includes control of motors, electric-heating loads, and transformer loads.

2 Components

2.1

requirements for that component.

2.2 Acom

ponent is not required to comply with a specific requirement that:

Except as indicated in 2.2, a component of a product covered by this Standard shall comply with the

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

prod

Copyright Underwriters Laboratories Inc.

uct covered by this Standard, or


https://ulnorm.com/api/?name=UL 1008M 2024.pdf

10 ANSI/CAN/UL 1008M APRIL 3, 2024

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.

2.4 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.

3 Units of Measurement

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

4 Referenged Publications

4.1 The following standards are referenced in this Standard, and portions of these referencefd standards
may be essential for compliance. Products covered by this standard shall comply with the| referenced
installation qodes and standards noted in this clause as appropriate for the)country where the product is to
be used. When the product is intended for use in more than one country, the product shall comply with the
installation dodes and standards for all countries where it is intended-to be used.

4.2 Where|reference is made to any Standards, such reference shall be considered to refer fo the latest
editions and|revisions thereto available, unless otherwise specified.

CSA C22.1,|Canadian Electrical Code, Part 1

CSA C22.2 No. 0.2, Insulation Coordination

CSA C22.2 No. 0.8, Safety Functions Incolporating Electronic Technology
CSA C22.2 No. 0.17, Evaluation of Properties of Polymeric Materials

CSA C22.2 No. 21, Cord Sets.ahd Power-Supply Cords

CSA C22.2 No. 115, Meter-Mounting Devices

CSA C22.2 No. 1441, Ground-Fault Circuit-Interrupters

CSA C22.2 No. 1781, Transfer Switch Equipment

NEMA WD6, Wiring Devices — Dimensional Specifications

NEMA Z535.4, Product Safety Signs and Labels

NFPA-70, National Electrical Code

UL 414, Meter Sockets

UL 746C, Polymeric Materials — Use in Electrical Equipment Evaluations

UL 796, Printed Wiring Boards
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UL 817, Cord Sets and Power-Supply Cords

UL 840, Insulation Coordination Including Clearances and Creepage Distances For Electrical Equipment

UL 991, Tests for Safety-Related Controls Employing Solid-State Devices

UL 943, Ground-Fault Circuit-Interrupters

UL 1008, Transfer Switch Equipment

5 Glossa

5.1 Forth
5.2 AUT

from a nor|

returns the
may be prg
normal to a
operation u

5.3 EMER
human life
jurisdiction.

5.4 LEGA

provincial ¢
essential fo

5.5 NON-
electrically

5.6 OPTI(
alternate sg
damage to

CONSTRU

6 Genera

b purpose of this Standard the following definitions apply.

ATIC TRANSFER SWITCH (ATS) — A device that automatically transfers a c
al supply to an alternate supply in the event of failure of the normal supply, and 3
load to the normal supply when the normal supply is restored. jAn’automatic trg
vided with a logic control circuit that inhibits automatic operation of the device f
h alternate supply, or from an alternate to a normal supply when the switch reverts
pbon loss of power to the load.

GENCY SYSTEMS - Those systems legally required’and classified as essential
by municipal, state, provincial, or federal codes, or any governmental auth

| LY-REQUIRED STANDBY SYSTEMS —"Those systems legally required by mun
r federal codes, or any governmental authority having jurisdiction, but not
- safety to human life.

AUTOMATIC TRANSFER SWITCH — A device, operated manually by a physic
by a remote control, for transferring a common load between a normal and alternat

DNAL STANDBY SYSTEMS — In the United States, those systems installed td
urce of power for(structures for which a power outage could cause discomfort or in
products or processes. In Canada, the term optional standby systems is not recogn

CTION

bmmon load
utomatically
nsfer switch
rom either a
to automatic

for safety to
ority having

icipal, state,
lassified as

al action, or
B supply.

provide an
terruption or
ized.

6.1

Transfer switches shall employ materials throughout which are acceptable for the particular use, and

shall be made and finished with the degree of uniformity and grade of workmanship practicable in a well-

equipped fa

ctory.

7 Enclosure

7.1
414 or CSA

C22.2 No. 115.

A transfer switch shall be provided with an enclosure, which complies with the requirements of UL

7.2 When provided, an external operating means — such as those for a disconnect, a pilot device, or a
resetting operation — mounted on or through an enclosure shall withstand the tests specified for the

enclosure.

Copyright Underwriters Laboratories Inc.
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7.3 Marking and instructions on the exterior of the device shall be permanent. See 31.1.

7.4 Meter mounted transfer switches which are intended for outdoor use in wet locations shall comply
with the requirements for Type 3, 3R, 3S, 4, or 4X enclosures, as detailed in the Enclosure Section of UL
414 or CSA C22.2 No. 115. Transfer switches intended for cord connection to portable generators, shall
comply with these requirements with the cord connector installed as well as with the connector withdrawn.

7.5 Enclosures shall have provisions for padlocking or sealing by the serving utility, such that the
enclosure may not be opened or removed without removing the utility company padlock or breaking the
utility company seal. This requirement does not apply to enclosures (such as generator termination boxes)
that contain only wiring or components that are not connected to the utility conductors with the transfer

switch in anypositiom:

8 Insulating Material

8.1 Material for the support of uninsulated live parts shall be porcelain, phenolic or cold molded
composition} or other material acceptable for the support of such parts in accordance with {JL 746C or
CSA C22.2 No. 0.17, and shall be capable of withstanding the most severe conditions likely o be met in
service.

8.2 Insulating material, including barriers between parts of opposite polarity (phase barriers) and material
that may be[subject to the influence of an arc formed by the opéning of a switch, shall be acteptable for
the particulaf application.

9 Mounting of Parts

9.1 All parf
turning if su
risk of fire ar

9.2 Uninsy
surfaces so
reduction of
assemblies

s of transfer switches shall be securely:mounted in position and prevented from |
Ch motion may adversely affect the intended performance of the equipment, or ma
d injury to persons incident to the.operation of the equipment.

lated live parts other than'pressure wire connectors, shall be secured to their
that they will be prevented from turning or shifting in position if such motion ma
spacings to less than those indicated in Section 18, Spacings. The security
Ehall be such as to-provide the continued alignment of contacts.

9.3 Friction between surfaces is not acceptable as a means to prevent turning, loosening, or

part as requ

red in 9.1%and 9.2, but a lock washer, properly applied, may be accepted.

9.4 |If the

bosening or
y affect the

supporting
result in a
of contact

shifting of a

echanism of a switching device is such that automatic operation of the transfq

r switch, or

operation of|asremote or automatic tripping devices will permit sudden movement of an operating handle,
the motion of the handle shall be restricted or the handle shall be guarded to prevent injury to persons in
the vicinity of the handle.

9.5 A transfer switch that is to be retrofitted to an existing meter socket shall be provided with a means to
ensure that the system is tamper-resistant once installed onto the meter socket. A suitable tamper-
resistant system may include but is not limited to: securing with tamper-resistant screws or the
manufacture of the transfer switch and meter-mounting device (meter socket) as one complete assembly.
Means shall be provided for the serving utility/supply authority to seal the equipment so that the meter
cannot be removed without breaking the seal, in accordance with CSA C22.2 No. 115. For some
constructions, this may require sealing the meter to the transfer switch, and also sealing the transfer
switch to the meter socket.

Copyright Underwriters Laboratories Inc.
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10 Guarding and Accessibility of Live Parts

10.1  When the transfer switch is installed in a meter socket in conjunction with an electrical utility meter,
there shall be no uninsulated live parts accessible once the meter is installed.

10.2 Inlets for connection of portable generators shall be of the type with male blades and shall be
arranged such that they are not energized unless mated with the appropriate connector.

10.3 Connectors shall be of the multi-pole type, with enough poles to accommodate the ground/bond,
neutral, and all ungrounded supply conductors.

10.4 Connectors shall have a rating no less than the portion of the transfer switch to which they are
connected.

10.5 Connectors shall be suitable for connection and disconnection under load.

10.6 Transgfer switches with inlets shall comply with 7.4.

10.7 Trangfer switches with an inlet shall be marked in accordance with.30.13.

11 Current-Carrying Parts

11.1 Curr¢nt-carrying parts shall meet the requirements of:UL 414 or CSA C22.2 No. 115.
12 Power|Circuit Connections

12.1  Trangfer switch equipment shall be provided with blades and jaws for mating with a meter socket
and an electrical utility meter. These blades and‘jaws shall comply with the requirements of UL 414 or CSA
C22.2 No. 115.

12.2 Metegr mounted transfer switches for connection to a portable generator shall be provided only with
an integral |nlet for cord connection of a portable generator. Flexible cord shall not be an integral part of
the transfer[switch. Field wiringsterminals for connection of a portable generator are not alloweg.

12.3 The integral inlet referenced in 12.2 shall be either:

a) A standard‘configuration flanged inlet in accordance with NEMA WD 6 or Diagram 2 of the
Cangdian.Elettrical Code, Part 1, or

b) Al nen-standard configuration when the transfer switch is also provided with a detgchable cord
set for connection of a portable generator as described in 12.4.

12.4 The cord set referenced in 12.3(b) shall be provided by the manufacturer of the transfer switch and
shall have a connector to mate with the transfer switch inlet and a connector of a standard configuration in
accordance with NEMA WD 6 or Diagram 2 of the Canadian Electrical Code, Part 1, for connection to the
generator. The cord set shall comply with the requirements for outdoor cord sets in UL 817 or CSA C22.2
No. 21.

12.5 Meter mounted transfer switches for permanent connection to a stationary generator shall have
provisions for permanent connection of wiring contained in appropriate flexible metal or non-metallic
conduit in accordance with NFPA 70 or CSA C22.1. The use of non-flexible conduit is not permitted. Field
wiring terminals shall comply with UL 1008/CSA C22.2 No. 178.1.

Copyright Underwriters Laboratories Inc.
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13 Internal Wiring
13.1 The internal wiring of transfer switches shall consist of general use wire or appliance wiring material

acceptable for the particular application when considered with respect to the temperature and voltage and
conditions of service to which the wiring is likely to be subjected.

13.2 Wireways shall be smooth and entirely free from sharp edges, burrs, fins, moving parts, and the
like, which may cause abrasion of the conductor insulation.

13.3 Alljoints and connections shall be mechanically secure and shall provide effective electrical contact
without strain on connections and terminals.

13.4 Stran e individual

strands rest

Hed conductors clamped under wire-binding screws or similar parts shall have th
ained by cupped washers or the equivalent to provide connections.
13.5 A splice shall be provided with insulation equivalent to that of the wires invelved.
13.6 An o

installed wir
edges with

pening in a barrier through which factory installed wiring passes, or through|which field
ng may pass, shall be provided with a bushing, or shall be formed so that there gre no sharp
hich conductors may come in contact.

13.7 A bu
composition
suitable for t

shing employed as described in 13.6 shall be~of/ glass, ceramic, hard fibgr, phenolic
cold-molded composition, or other polymeric material which has been investigated and found
he application. Rubber, neoprene, and similarmaterials are not acceptable for this |bushing.

13.8 Insulg butdoor use

shall be resi

ted conductors supplied as part of meter-mounting devices that are intended for
stant to moisture-absorption.

14 Grounding and Bonding/Equipment.Grounding

14.1  Trans
are exposeq
device, and

fer switches shall have provision for bonding/equipment grounding all dead metal parts that
or that are likely to be teuched by a person during adjustment or intended opefation of the
hat are likely to become energized.

14.2 Smal

14.3 A deg
during diele

, isolated (insulated) dead metal parts are not required to be bonded/equipment gr

d metalpart is not considered likely to become energized if acceptable results 3
tric voltage withstand with the part connected to ground during the tests.

14.4 Inth

bunded.

re obtained

United-States the -sauinment araundina-conductor and-neutral (arounded-circui
HHEeG—1EaeS—1hR gtHpeRt—grodhRaiRrg-coRadectorahahedt=a—{grodhaea—-eHcth

conductor)

from the generator shall be bonded within the transfer switch enclosure to the neutral (grounded circuit
conductor) of the normal supply circuit. The size of the bonding jumper conductor shall be based on the
rating of the alternate supply circuit in accordance with the bonding jumper requirements in UL 1008.

14.5 The bonding conductor required by 14.4 shall be installed in the transfer switch and shall have
provisions for connection to the neutral terminal of the meter socket.

14.6 In Canada, the bonding conductor and identified conductor (neutral/grounded circuit conductor)
from the generator shall be bonded within the service equipment to the identified conductor of the normal
supply circuit. A system bonding jumper shall also be installed in the transfer switch. The size of the
system bonding jumper shall be based on the rating of the alternate supply circuit in accordance with the
main bonding jumper requirements from CSA C22.2 No. 178.1.
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14.7 In Canada, the system bonding jumper required by 14.6 shall be installed in the transfer switch.

Note: In the United States, the system bonding jumper shall be installed within the existing service equipment.

14.8 Units shall have provisions for connecting the bonding/equipment grounding conductor and
identified conductor (neutral/grounded circuit conductor) from the generator to the bonding/equipment
grounding conductor and identified conductor of the normal supply circuit within the service equipment.
Units may have provisions for connection to the identified conductor terminal of the meter socket for units

that do not meet the exception provided for in CSA C22.1, Rule 6-402 (2).

15 Operating Mechanism

15.1 Genlral

15.1.1 Prq
from loosen

15.1.2 An
from the ng

supply.

15.1.3 An
provide a t

normal voltage conditions and by voltage-frequency measurement. Unless the transfer switc

switching fa
conditions.

15.1.4 A f{ransfer switch that incorporates integral overcurrent protective devices in the

circuits and
or more of t

15.1.5 At
such meang

1516 At
of the switc
means shal

15.1.7 Me

ing under the conditions of actual use.

rmal supply to the alternate supply upon the interruption of ‘any or all phases o

automatic transfer switch shall be permitted to bg_additionally controlled by &
me delay in either or both directions of transfer. ‘Equipment may initiate transfe

ult currents, transfer under low supply voltage ‘conditions shall be inhibited under

that will not automatically transfer, from one source to another as a result of the op
hese overcurrent devices shall be marked in accordance with 30.12.

externally operablewithout opening the enclosure.

ransfer switch haying an external manual operating means that can permit openi
h contacts at'a rate of speed substantially slower than that caused by the automa
be additionally investigated. See 23.3.

ans, shall be provided to reduce the possibility of automatic operation during

vision shall be made to reduce the possibility of adjusting screws and similar adjystable parts

automatic transfer switch shall incorporate the required control equipment to inifiate transfer

f the normal

quipment to
r under low
N is rated for
short circuit

main power
ening of one

ransfer switch provided ‘with means to permit manual operation of the mechanisin shall have

g or closing
ic operating

the manual

transfer if a

itomatic operation can result in risk of electric shock or injury to operating personn

Bl

15.1.8
visual sigha

Is or equivalent means shall be provided to indicate the status of the control circuit.

If the means used to comply with 15.1.7 renders the control circuit non-functional, audible, or

15.1.9 The operating mechanism of transition switches shall be interlocked to reduce the possibility of
simultaneous connection to both the normal and alternate supplies.

15.1.10

Interlock circuit wiring shall be factory connected and located entirely within the transfer switch

enclosure. It shall be additionally protected from possible damage due to the operation of the transfer

mechanism

15.1.11
be evaluate
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or during any servicing of the switch.

d to the requirements of UL 991 or CSA C22.2 No. 0.8.

When an interlock system includes solid state components, the electric interlocking system shall
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15.1.12 An alarm or test means shall be provided to indicate an inoperative condition of an interlocking
system which includes solid state components, if the failure analysis indicated in 15.1.11 results in
showing that a single failure renders the system inoperative.

15.1.13 The interlocking mechanism shall continue to operate in the intended manner at the conclusion
of all applicable performance tests required in Sections 19 — 28. In addition, all wiring connections shall be
examined to determine that there has been no adverse effect — for example, connections should not
become loose, parts should not rotate, and the like.

15.1.14 The mechanism and interlocking means shall be constructed to reduce the possibility of transfer
in either direction in the event of welding of one or more contacts in the power circuit or one contact in the

control circu

15.1.15 Megter mounted transfer switches shall be constructed so that the neutrak(grou

conductor) i

15.1.16 Mgter mounted transfer switches that transfer automatically shall coniply’with either:

a) Th
norm

b) Tt
conn
conn

15.1.17 Th
may have cu

15.2 Loca
15.2.1 Cirg

wholly withi
them but

m
protectors s:EaII not be used forthis protection.

15.2.2 Ifa
the motor sh

1523 To

in Section 2%

L

5 not switched. They shall be marked in accordance with 30.10.

e rating of the alternate supply circuit of the transfer switch shall be equal to the
al supply circuit; or

e transfer switch shall include a load management.system that automatically m
ected load, and the alternate source circuits shallvhave a rating sufficient td
ected load.

e alternate supply circuits of a meter mounted transfer switch that is only manua
rrent ratings lower than those of the normal supply circuit.

ion and protection of transfer control circuits

uits that are depended upon:for the proper operation of a transfer switch shall
the transfer switch enclosure and shall not have overload protective devices ¢
y have short-circuit protection (phase to phase and/or phase to ground). Suy

h electrical motor'on a transfer switch drive mechanism is provided with overload
all be protected against locked-rotor burnout only.

omply-with 15.2.2 the overload protector shall not open during the endurance tes
D .

nded circuit

ating of the

anages the
serve the

ly operated

be located

bnnected in
plementary

protection,

5t described

15.2.4 Transfer switches may be provided with fuses or circuit breakers for protection of circuits and
components internal to the transfer switch. These fuses or circuit breakers shall be located entirely within
the transfer switch enclosure, such that they are not replaceable or resettable without removing the utility
company padlock or seal.

16 Receptacles

16.1 Receptacles are not permitted.
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17

17.1

Inlets for Cord Connection to a Portable Generator

Transfer switches intended for cord connection to a portable generator shall be provided with an

integral inlet having male phase and neutral (grounded circuit conductor) connections and having a rating
no less than the rating of the transfer switch to which it is connected.

17.2 Aninlet shall have sufficient number of poles to accommodate the ground, neutral (grounded circuit

conductor),

and all ungrounded supply conductors in one connector.

17.3 An 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.

174 Anin

17.5 Anin
mating atta

17.6 Mete
shall be pro
shall be mg
than the rat

let shall be suitable for connection and disconnection under load.

let shall be arranged such that the current carrying parts of the inlet are.energized
thment connector is connected to the inlet.

r mounted transfer switches intended to be supplied by a cord-connected portab
vided with integral branch circuit protection for the circuits that'are supplied throug
rked in accordance with 30.9. The rating of the branch cireuit protection shall ng
ng of the inlet.

17.7 Metegr mounted transfer switches intended for cord.:connection to a portable genera
marked in accordance with 30.9 and 30.11.

18 Spacings

18.1 Gengral

18.1.1 Elgctrical spacings at the metef socket blades and jaws shall comply with UL 414 of
No. 115.

18.1.2 Other than spacings en printed wiring boards, spacings in other portions of the trg
shall not be|less than those required in UL 1008 or CSA C22.2 No. 178.1.

18.2 Spagings on printed wiring boards

18.2.1 The requifements of 18.2.2 — 18.2.4 do not apply to components that have been in
the approprjate.eomponent standards.

only when a

le generator
h the inlet or
t be greater

tor shall be

CSA C22.2

nsfer switch

estigated to

18.2.2 Clearances and creepage distances on printed wiring boards (other than printed wiring boards
which are integral to previously investigated components) may be evaluated in accordance with the
requirements in UL 840 or CSA C22.2 No. 0.2, as described in 18.2.4.

18.2.3

the following guidelines shall be used:

a) For evaluating clearances:

Copyright Underwriters Laboratories Inc.

In conducting evaluations in accordance with the requirements in UL 840 or CSA C22.2 No. 0.2,

1) Circuits connected to the utility supply shall be evaluated for Overvoltage Category IV.
Circuits within the equipment which are located in the secondary of a transformer which is
isolated from the utility supplied may be considered to be Overvoltage Category lll;
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2) The Phase-to-Ground Rated System Voltage used in the determination of Clearances
shall be the equipment rated supply voltage rounded to the next higher value (in the table
for determining clearances for equipment) for all points on the supply side of an isolating
transformer or the entire product when no isolating transformer is provided. The measured
clearance distance used in the evaluation of isolated secondary circuitry is able to be
interpolated when the secondary voltage occurs between voltages in the supply voltage
column;

3) To determine equivalence with current through air spacings requirements, an impulse
test potential having a value as determined in UL 840 or CSA C22.2 No. 0.2, is to be
applied.

r evaluation of creepages:

1) Any printed wiring board which complies with the requirements in UL~796 or
No. 0.17, provides a Comparative Tracking Index (CTI) of 100, and when it cq
the requirements for Direct Support in UL 796, then it provides a CTlef 175;

2) Unless specified elsewhere in this standard, equipment shall*be evaluated
degree 3;

3) Printed wiring boards are evaluated as pollution degree 2 when adjacent|
material is covered by any coating, such as a solder‘mask, which provides an u
covering over at least one side and the complete-distance up to the other side o
material;

4) Printed wiring boards shall be evaluated as pollution degree 1 under one of t
conditions:

i) A coating which complies; with the requirements for Conformal Cog
746C or CSA C22.2 No. 0:17; or

i) At a specific printed wiring board location by application of at leas
(0.79 mm) thickMayer of silicone rubber or through potting, without air
epoxy or potting-material.

CSA C22.2
mplies with

for pollution

conductive
hinterrupted
conductive

he following

tings in UL

t a 1/32 in
bubbles, in

18.2.4 In a4
and over sU

circuit involving potential of not more than 50 V, spacings may be 1/16 in (1.6 mm) through air
rface, provided.that insulation and clearances between the lower potential circuit and any
higher potential circuit are'in accordance with the requirements that are applicable to the higher potential
circuit. Spagings are-notspecified for a circuit involving a potential of not more than 30 V and suipplied by a
primary baTry orby a Class 2 transformer or by a combination of transformer and fixed|impedance

having outpuit characteristics in compliance with those required for a Class 2 transformer.

PERFORMANCE
19 General

19.1 The performance of transfer switches shall be investigated by subjecting a representative device or
devices in commercial form to the tests described in Sections 20 — 28. Unless otherwise indicated, the
various tests shall be conducted at rated voltage.

19.2 All tests shall be conducted on enclosed samples. One sample is to complete the overload,
temperature, endurance, and dielectric voltage-withstand tests. A previously untested sample may be
used for the withstand and closing tests.
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19.3 At the manufacturer's option, the temperature test may be conducted either after the endurance test
or on a separate sample that has been previously subjected to an overload test.

19.4 Tests shall be conducted with the transfer switch mounted as intended in a certified commercially
available meter base having the appropriate ratings.

20 Normal Operation Test

20.1 Automatic transfer switches shall be capable of operating in their acceptable manner, for all
conditions of their marked intended performance. Other than the test described in 20.3, devices rated
50/60 Hz may be tested at either frequency. Devices with frequency ratings other than 50/60 Hz shall be
tested at edch rated frequency.

20.2 The npormal supply voltage sensing circuit shall initiate transfer to the alternate supply for any value
of normal slipply voltage specified by the manufacturer. See 30.3.

20.3 If voltage-frequency sensing circuits are provided to determine availahility of the altegnate supply,
operation ghall be affected within the marked limits specified by the manufacturer. For devices with
multiple frequency ratings (including devices rated 50/60 Hz) this testing shall be conducted gt each rated
frequency. $ee 30.4.

20.4 If time delayed transfer features are provided either from-the normal to alternate sourcej alternate to
normal soufce, or both, the transfers shall be within the marked limits specified by the manuflacturer. See
30.5.

20.5 To deétermine whether an automatic transfer switch complies with the requirements in|20.1 — 20.4,
the switch is to be mounted in the intended manner.and the normal and alternate supply terminals are to
be connectg¢d to separate circuits of rated voltagé’and frequency. The switch with no load cofnected is to
be caused tp operate by the following means:

a) Test switch;
b) Interrupting and then restoring, in turn each conductor of the normal supply;

c) Lew normal supply(valtage; or if a voltage-frequency sensing is provided, the operat|ng values of
voltgge and frequency may be determined by:

1) Incréasing alternate supply frequency with voltage set at minimum specified operating
voltage; and

2)”Increasing the alternate supply voltage with frequency set at minimum specified

4 £ I el : 1 4 $loa ol
UpTlatity mecyuctivy, Ul Uy dily UUITCT TUUIVAITTIUTTIICUTUU.

21 Overvoltage Test

21.1 The coil of an electromagnet shall be capable of withstanding 110 % of the rated voltage for the
maximum time it is normally energized in service without damage.

21.2 To determine whether an operating coil complies with the requirement of 21.1 the coil is to be
subjected to 110 % of rated voltage under operating conditions until the coil attains constant temperature.

21.3 Test frequency shall be at rated frequency. For devices rated 50/60 Hz, tests may be conducted at
either frequency.
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22 Undervoltage Test

221 The coil of a phase-voltage sensing relay shall be capable of withstanding without damage 95 % of
its rated pull-in voltage for 4 h. Immediately following, the relay shall perform acceptably at its rated
voltage and shall be capable of operating continuously at rated voltage without exceeding the maximum
temperature rises specified in Table 24.1.

22.2 Test frequency shall be at rated frequency. For devices rated 50/60 Hz, tests may be conducted at
either frequency.

23 Overload Test

23.1 Trangfer switch equipment shall perform in an acceptable manner, as intended by the manufacturer,
when subjegted to an overload test consisting of the number of operations specified’ in [Table 23.1,
controlling g test current of six times rated current for ac rated devices, and 10 times\rated current for dc
rated devices. The power factor of the circuit shall be 0.5 or less for ac testing, and"a nonindugtive dc load
shall be usefl for dc rated circuits.

Table 23.1
Overload Test
Switdh rating, amperes Number of cycles of operation Rate of operation?
0-300 50 1 per minute

301 -400 50 1 per 2 minuteq

401 -600 50 1 per 3 minutes

601 —800 50 1 per 4 minutes

801 - 1600 50 1 per 5 minuteq

1601 — 2500 25 1 per 5 minuteq

2601 and above 3 1 per 5 minutes

@ May be conducted at a faster rate if agreeable;to those concerned.

23.2 If a tfansfer switch has manual operating means that can cause slow opening or cITsing of the
contacts as mentioned in 16.1.6, the last number of operations of the overload test, as indicated in Table
23.2, shall b performed:at'the slowest manual operation possible.

Table 23.2
Slow-Opening Contact Evaluation
Switch rating in amperes Number of manual operations
0- 1600 5
1601 — 2500 3
2501 and over 1

23.3 A cycle is defined as making and breaking the required test current on both the normal and
alternate contacts. During the test, the alternate source shall be displaced 120 electrical degrees from the
normal source for a 3 phase supply or 180 electrical degrees for a single phase supply.

23.4 Devices rated both 3 phase and single phase shall be tested using 3 phase and also using single
phase. Separate samples may be used for the 3 and single phase tests.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 1008M 2024.pdf

APRIL 3, 2024 ANSI/CAN/UL 1008M 21

23.5 The minimum on time in each contact position is to be 1/6 second (ten electrical cycles based on a
60-Hz source), unless automatic tripping of the overcurrent device occurs.

23.6 All sensing and control relays shall be energized at their rated voltage and the relay contacts shall
make and break their intended load.

23.7 Time delay, undervoltage, and frequency sensitive relays and the like may be bypassed to facilitate
testing of the main power circuit contacts.

23.8 The transfer switch shall be operated through a test switch that will simulate normal source failure.

23.9 Therge shall be no electrical or mechanical malfunction of the device.
23.10 Altdrnating-current interrupting tests are to be made at the maximum rated frequency.

23.11 Thel overload test(s) are to cover the conditions of maximum voltage, power, jand current
interrupted.

23.12 Reagctive components of the load employed may be paralleled if of the air-core [type but no
reactances [are to be connected in parallel with resistances, except that an air-core reactor ih any phase
may be shunted by resistance (Rsy) the loss in which is approximately 1 % of the total power ¢onsumption
in that phask calculated in accordance with the following formula:

= 100 “pp\E
Ry 100(PF PF)I

in which:
Rsy s the shunt resistance,
PF i$ the power factor,
E is the closed-circuit phase.voltage, and

l'is the phase current.

23.13 A trpnsfer switch intended for use on circuits having one conductor grounded shall bé tested with
the enclosufe connected to the grounded conductor through a 30-A nontime delay fuse, haviphg a voltage
rating not lgss than the rating of the transfer switch. This connection is to be made with a minimum 10
AWG coppgr.wire, having a length of 4 — 6 ft (1.2 — 1.8 m). The ground fuse shall not open during the test.

24 Temperature Test

24.1 In the United States, the meter base used for conducting the Temperature Test shall be calibrated
before each temperature test in accordance with Section SA4, Heating Test, of UL 414. The correction
factor obtained during this calibration shall be used during the temperature test on the transfer switch.

In Canada, this requirement does not apply.

24.2 In the United States, transfer switches incorporating a socket for intended for installation of a meter
shall be subjected to the Heating Test in UL 414. In Canada, they shall be subjected to the Temperature,
Contact Endurance, and Temperature (repeated) tests from CSA C22.2 No 115.
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24.3 Transfer switches when tested under the conditions described in 24.4 — 24.12 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, and shall not show temperature rises at specific points greater than those indicated in Table
24.1.

24.4 For the temperature test the transfer switch is to be operated under intended use conditions and is
to carry its test current continuously. A low-potential source of supply may be used for temperature tests
on parts other than coils, which shall be tested at rated voltage. The tests on all parts shall be made
simultaneously as the heating of one part may affect the heating of another part.

24.5 The test current shall be 100 % of the rated current. Test frequency shall be at rated frequency. For
devices ratep 50780z thetestTmay beconductedateither-frequency.

Table 24.1
Maximum Acceptable Temperature Rises

Materials and compounds °C (°F)

1. Buses, Connecting Joints, Moving or hinge contacts

Where oth mating surfaces are copper 30 (54)

Where ¢ne mating surface is copper and the other is silver, tin or equivalent 50 (90)

Where Both mating surfaces are silver, tin, or the equivalent 65 (117)
2. Field-wiring terminals:

Bare copper or bare copper alloy 50 (90)

Silver, Nickel, or Tin coated 65 (117)
3. Class 90 ingulation systems and parts in contact with Clas§’90 insulation:

Thermogouple method 50 (90)

Resistafce method 70 (126)
4. Class 105 ipsulation systems and parts in eontact with Class 105 insulation

Thermofouple method 65 (117)

Resistapice method 85 (153)
5. Class 130 ipsulation systems and parts in contact with Class 130 insulation:

Thermofouple method 85 (153)

Resistafice method 105 (189)
6. Parts subjeft tocontact by personnel

Parts hdndled by operator in normal course of duty 502 (90%)

Parts accessible to operator during normal course of duty 702 (126%)
@ Limits shown are total temperature limits. For maximum allowable rise, subtract test ambient from total limit shown.

24.6 For a device employing a fuseholder, a copper bar, copper tubing, or an equivalent material with
negligible impedance, instead of a fuse, is to be used during the test.

247 The thermocouple method consists of the determination of temperature by the application of
thermocouples to the hottest accessible parts.

24.8 The resistance method consists of the determination of the temperature of a copper or aluminum
winding by comparing the resistance of the winding at the temperature to be determined with the
resistance at a known temperature, according to the formula:
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_R
At==(k+t)) - (k+t,)
’

in which

At is the temperature rise,

R is the resistance of the coil at the end of the test,

ris the resistance of the coil at the beginning of the test,

t, is the room temperature in °C at the beginning of the test,

t, is fhe room temperature in °C at the end of the test, and

k is|[234.5 for copper and 225.0 for electrical conductor grade (EC) aluminum. Values of the

congtant for other grades must be determined.
249 As itlis generally necessary to de-energize the winding before measuring R, the value of R at
shutdown npay be determined by taking several resistance measurements.at short intervals, lbeginning as
quickly as possible after the instant of shutdown. A curve of the resistance values and the {ime may be
plotted and jextrapolated to give the value of R at shutdown.
2410 Theg temperature readings are to be obtained by megans of thermocouples and gn indicating
instrument. |A temperature is considered to be constant when:three successive readings, taken at intervals
of 10 % of the previous elapsed duration of the test, but hot less than 10-minute or more thgn 20-minute
intervals, inflicate that stable conditions have been reachéd.
2411 Thel primary (preferred) method of measuring the temperature of a coil is the resistapnce method;
but temperature measurements by either the thermocouple or resistance method are acceptable, except
that the thefmocouple method is not to be employed for a temperature measurement at any ppint at which
supplementary insulation is employed.

2412 Tenpperatures are to be measured by thermocouples consisting of wires no larger th

(0.21 mm?),
temperatur

potentiomefer-type insttument are to be used whenever referee temperature measy
thermocougles are ne€essary. The thermocouple wire is to comply with the requirements
Tolerances |on Initial<Values of EMF versus Temperature tables in the Standard Spec
Temperaturg-Electromotive Force (emf) Tables for Standardized Thermocouples, ASTM E
The thermdcouples and related instruments are to be accurate and calibrated in accordang
laboratory prastice.

and no smaller than 30 AWG (0.05 mm?). When thermocouples are used in
s in electrical equipment, thermocouples consisting of 30 AWG iron and constantg

an 24 AWG
determining
n wire and a
rements by
listed in the
fication and
230/E230M.
e with good

25 Endurance Test

251

A transfer switch shall perform as intended when subjected to an endurance test controlling a test

current at a rate and number of cycles described in Table 25.1. AC rated devices shall be tested with a

power facto
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Table 25.1
Endurance Test Cycles for Standby Switches
Number of cycles of operations
Switch rating Rate of operation®”
With current® Without current Total
0-300 1 per minute 4000 2000 6000
301 -400 1 per minute 1000 3000 4000
401 -600 1 per minute 1000 2000 3000
601 -1600 1 per 2 minutes 500 2000 2500
1601 — 2500 1 per 4 minutes 500 2000 2500
2501 and pbove 1 per 4 minutes 250 1250 11500
@ Conducting the test at a faster rate is not prohibited if agreeable to those concerned however, not faster thanrene‘opleration per
minute for tunpsten ratings unless synthetic load is employed.
® The indicatefi number of cycles of operation per minute applies only to that part of the test with current:\Nhen no cufrent is used,
the switch is ot prohibited from being operated at any convenient speed representative of intended.operation.
° The test shall be conducted at 100 % of rated current.

25.2 The ¢
indicated in

26 Dielectric Voltage-Withstand Test

26.1 Atra
application
50 Hz, 60 H3

a) B

altermately closed to each supply source;

b) Be
c) Bsg
d) Bs

e) B

onditions for the endurance test shall be the same as conditions for the overl
Section 23, Overload Test.

sfer switch device shall be capable of withstanding for one minute without bre
f a sinusoidal potential of 1000 V rms plus-2 times maximum rated voltage. D¢
r, or 50/60 Hz shall be tested at a frequency of 48 — 62 Hz. The potential shall be a

btween live parts and metallic foil\'wrapped tightly around the enclosure with

tween terminals of opposite polarity with the switch in the normal supply position;
tween terminals of opposite polarity with the switch in the alternate supply position
tween uninsulated.live parts of different circuits;

ptween terfminals of normal source and alternate source with switch in both

alter|

f) Bdtween*all source terminals and any isolated circuit if such circuit exits the tra
enclgsure, with the switch in both normal and alternate supply positions.

ate supply.positions; and

pad test as

akdown the
bvices rated
bplied:

the switch

nhormal and

Tsfer switch

26.2 With reference to 26.1, a transformer, a coil, or a similar device connected between lines of
opposite polarity is to be disconnected from one side of the line during test in 26.1 (b) and (c).

26.3 To determine whether a transfer switch complies with the requirements in 26.1, the device is to be
tested by means of a 500 VA or larger capacity transformer, the output voltage of which can be varied. The
waveform of the voltage is to approximate a sine wave. The applied potential is to be increased gradually
from zero to the required test value and is to be held at that value for one minute. The increase in the
applied potential is to be at a uniform rate and as rapid as is consistent with its value being correctly

indicated by
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