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Preface

This is the harmonized CSA Group and UL Standard for Uninterruptible Power Systems (UPS). It is the
third edition of CSA C22.2 No. 107.3 and the fifth edition of UL 1778. This harmonized standard has been
jointly revised on October 12, 2017.

This harmonized Standard was prepared by CSA Group and Underwriters Laboratories Inc. (UL). The
efforts and support of the National Electrical Manufacturers Association (NEMA) and Electro-Federation
Canada (EFC) are gratefully acknowledged.

This standarJi is considered suitable for use for conformity assessment within the stated
standard.

scope of the

This Standard was reviewed by the CSA Subcommittee on Uninterruptible Power Systems, under the

jurisdiction o
Committee o
Committee.

This Standar

National Star

Application

Where refere

considered a

Note:
it rem

The Standarg

the CSA Technical Committee on Industrial Products and the'*CSA Strat
h Requirements for Electrical Safety, and has been formally approved by the C

I has been approved by the American National Standards Institute (ANSI) as
dard.

bf Standard

minimum quantity.

[

Ithough the intended primary application of this standard is stated in its scope, it is impor
ns the responsibility of the users of'the standard to judge its suitability for their particul

is intended to be used(in conjunction with the applicable requirements of CA

bgic Steering
SA Technical

an American

nce is made to a specific number of samples to be tested, the specified number is to be

ant to note that
r purpose.

N/CSA-C22.2

No. 60950-1-
Reference

CAN/CSA-CZ2
in the third e

D7 and UL 60950-1,March 2007, second edition, which is referred to in this Standard as the
Document (RD).~Compliance will be determined by the requirement$ located in
2.2 No. 60950-1-07 and UL 60950-1, March 2007, second edition, with deviatigns presented
lition of CSAYC22.2 No. 107.3 and the fifth edition of UL 1778.
Level of Harmonization
This Standar{l.is\ptblished as an equivalent standard for CSA Group and UL. An equivalent standard is
a standard thet—is—substantialy—the—same—in—technicalcontent; nical national
differences are allowed for codes and governmental regulations as well as those recognized as being in
accordance with NAFTA Article 905, for example, because of fundamental climatic, geographical,
technological, or infrastructural factors, scientific justification, or the level of protection that the country
considers appropriate. Presentation is word for word except for editorial changes.

ah
oot

LV ot oo fallavaa:
CACCPTaS— TUNOV S,

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural
rules of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
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Uninterruptible Power Systems

1 General
1.1 Scope

Replace this

clause of the RD with the following:

1.1.1 Equipment covered by this Standard

This Standard applies to UNINTERRUPTIBLE POWER SYsSTEMs (ups). The primary function of the ups for this

Standard is t¢gemnsure continuity of amattermating power source: T e UNINTERRUPTIBLE POWER SV3

serve to imp
Standard is &
a.c. This equ
CSA C22.1,
Standard for

This Standar
stated, for se

This Standar
equipment, b
and maintain

1.1.2 Additio

In addition to
of CAN/CSA
Equipment —
will be used.
requirements

Engine-driven d.c. power generators intended to provide backup power for the battery supply

units are inve

UPS that em
or a green (
evaluated to

rove the quality of the power source by keeping it within specified charac
pplicable to movable, stationary, fixed, and built-in ups for distribution systems
pment is designed to be installed in accordance with the Canadian Electrical
or the National Electrical Code, ANSI/NFPA 70, and, unless,Otherwise i
the Protection of Electronic Computer Data-Processing Equipment; ANSI/NFP

 specifies requirements intended to ensure safety for the ‘epERATOR and, whe
RVICE PERSONNEL.

0 is intended to reduce the risk of fire, electric shoek, or injury to persons
ng the equipment in the manner prescribed by.the manufacturer.
hal requirements

the requirements in this Standard,.@~UPS is to comply with the UPS-relevant
-C22.2 No. 60950-1/UL 60950-1, March 2007, second edition, Informatior
Safety —Part 1: General requirements (RD), as applicable for the country wher
Wherever there is a conflich'between the requirements of this Standard ang
of this Standard will prévail.

stigated for compliance with the requirements of UL 2200, and CSA C22.2 Ng

bloy hospital’grade components identified by the markings “Hospital Only”, “"Ho
ot on_the“sopvy of the component, or otherwise implying suitability for med
he reguirements of this Standard and CAN/CSA-C22.2 No. 60601-1/UL 6060

ETEM may also
eristics. This
5 up to 600 V
Code, Part |,
Hentified, the
A 75.

e specifically

rom installed

pth as a single unit or as a system of interconnected units, subject to installifg, operating,

requirements

Technology
e the product
the RD, the

circuit of ups
. 100.

spital Grade”,
ical use, are
-1.

nal t acpe-apapifia H o Qi napaaaa—for-acHHarae

Requirement

addit: ih ain th ard aov ba
aAUUTUT AT U MO ST SPTUmo U T UiiS otanmuara Ty oo Tt oSSary ToT CYUToTIICT

t intended for

use where ingress of water is possible; for guidance on such requirements and on relevant testing, see
Annex LLL and Annex T/RD.
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1.1.3 Exclusions

These requirements do not cover UPS units for use as legally required standby systems, described in
Article 701 of the National Electrical Code, ANSI/NFPA 70, and emergency power supply described in

Section 46 of

the Canadian Electrical Code, Part I, CSA C22.1. See Annex LLL.

Where considered appropriate, revision of requirements will be proposed and adopted in conformance

with the meth

ods employed for development, revision, and implementation of this Standard.

NOTE 1: For equipment subject to transient overvoltages exceeding those for Category Il according to IEC 60664,
additional protection might be necessary. Such additional protection may be located in the AC MAINS SUPPLY to

the eq

uipment or in the equipment as an integral design feature.

NOTE|
DISTA
be ju
CLEA

1.1.4 Additipnal applications

This Standar
Requirement
applications,
a) e(
temp
atmo|
b) U

c) U

Additional su|

Higed as Category Ill or IV as required. All insulation requirements, CREEPAGE DI
RANCE distances on the load side of the additional protection may be judged/as\Category I g

e.9.,

juipment intended for operation while exposed o conditions such as extremes
Spheres;

PS equipment based on rotary machinery;

belause:

2 Where the additional protection is an integral part of the equipment insulation requireme|||ts, CREEPAGE
NCES and CLEARANCE distances from the mains through to the load side of the additional|protection may
BPTANCES, and
r Il as required.

0 does not cover all types of UPS, but it may be taken) as a guide for such equipment.
5 additional to those specified in this Standard are~id some cases necessaly for specific

of

brature; excessive dust, moisture, or vibratiah; flammable gases; or corrosive pr explosive

PS equipment meeting emergency lighting and power requirements as specified in UL 924;
and ¢entral power system des¢ribed in CSA C22.2 No 141-10.
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1.1.101 Normative references

Any undated reference to a code or standard appearing in the requirements of this Standard shall be
interpreted as referring to the latest edition of that code or standard.

Products covered by this Standard are to comply with the reference installation codes and standards as
noted (in Annex lll) 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 is to comply with the installation codes and
standards for all countries where it is intended to be used.

For products intended for use in Canada, general requirements are given in CAN/CSA-C22.2 No. 0.

1.2 Definitigns
The provisions of 1.2/RD apply, together with the following:
Addition:

For the purpgse of this Standard, the following definitions apply. Where the terms “voltage”|(and “current”
are used, thgy imply the rms values, unless otherwise specified.

NOTE: Care should be taken that measuring instruments give<a true rms reading in the presence of
non-s|nusoidal signals.

Definitions in alphabetical order

Accessory equipment, field-installable 1.2.1.113
Active output| power, rated 1.2.1.109
Active power 1.2.1.106
Apparent output power 1.2.1.105
Apparent output power, rated 1.2.1.108
Backfeed 1.2.1.110
Backfeed prgtection 1.2.1.111
Battery, valvg-regulated 1.2.2.104
Battery, ventgd 1.2.2.105
Brace 1.2.13.103
Branch circui 1.2.8.101
Bypass 1.2.1.102
Controlled environment 1.2.13.101
Electronic bagkfeed protection 1.2.1.112
Load, linear 1.2.2.101
Load, non-lingar 1.2.2.102
Load, norma 1.2.21
Power factor 1.2.1.107
Power failure 1.2.1.103
Primary power 1.2.1.104
Short-circuit withstand rating 1.2.13.102
Stored energy mode 1.2.2.103
Support 1.2.13.104
Uninterruptible power system (UPS) 1.2.1.101

1.2.1 Equipment electrical ratings

Additional definitions:
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1

1.2.1.101

UNINTERRUPTIBLE POWER SYSTEM (ups) : Combination of converters, switches, and energy storage

devices (such as batteries), constituting a power system for maintaining continuity of power to load in

case of input

POWER FAILURE.

1.2.1.102 Byprass : Power path alternative, either internal or external, to the ups.

1.2.1.103 ProweR FAILURE : Any variation in power supply that can cause unacceptable performance of

the load equi

pment.

1.2.1.104 PrrimARY POWER : Power that is normally available, as supplied by an electrical utility company
or by a user’s generator.

1.2.1.105 aH
a load in VA

1.2.1.106 ad
each harmon

1.2.1.107 rd
apparent pow

1.2.1.108 R4
1.2.1.109 R4
1.2.1.110 B4
back to any (¢
ENERGY MODE V
1.2.1.111 BA

1.2.1.112 &l

1.2.1.113 ~
function. Suc

or kVA, with a specified POWER FACTOR.

TIVE POWER : Sum of the electrical power at the fundamental frequengy-and the
¢ component from the output terminals, in W or kW.

weR FACTOR : Characteristic of an a.c. load expressed as the-tatio of acTive pow
er.

TED APPARENT OUTPUT POWER : Apparent output power as‘declared by the manufa
TED ACTIVE OUTPUT POWER : Active output power as:declared by the manufacturer
ckreep : The condition in which HazarDous MOLTAGE Or energy available within th
f the input terminals, either directly or by~a leakage path, when operating in th
vith PRIMARY POWER disconnected.

CKFEED PROTECTION : The method used to reduce the risk of electric shock due t

FECTRONIC BACKFEED PROTECTIENBACKFEED PROTECTION that does not employ an air g

LD-INSTALLABLE ACCESS@RY*EQUIPMENT : Equipment intended to modify the UPS cor
h equipment is typically installed in the field by service personnel.

PARENT OUTPUT POWER : The product of the rms oufpuf voltage and rms current. It is given for

powers of

ER to

cturer.

b UPS is fed
€ STORED

D BACKFEED.

ap.

struction or
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1.2.2 Operating conditions

Replace this

1.2.2.1
conditions of

NOTE

definition of the RD with the following:

normal use in accordance with the manufacturer’s operating instructions.

For examples of NORMAL LOAD conditions for UPS equipment, see Annex BBB.

Delete this definition in the RD:

1.2.2.3 RATED RESTING TIME

NORMAL LOAD : The mode of operation that approximates as closely as possible the rated

This definitio
Additional de

1.2.2.101 L
relationship:

I =U/z
where:
| = load curre
U = supply v
Z = load imp

1.2.2.102 nd
but is a varia

h is not applicable. Any reference to ratep RresTINGg TIME in the RD is not applica

finitions:

NEAR LOAD : A load in which the current drawn from the supply is defined by the

nt
bltage
bdance

N-LINEAR LOAD : A load in whiech_the parameter Z (load impedance) is no longer

1.2.2.103 sToreD ENERGY MODE : The operation of the ups when supplied by the following co

a) PH

IMARY POWER is disconnected or is out of a given tolerance;

b) battery storéd-energy source being discharged;

c) lo

bd is Within the given range; and

ble dependent on other parameters, such as voltage or time (see Annex BBB).

=

e.

following

a constant

hditions:

d) outputvottage s withimthe givertoterance:

1.2.2.104 BATTERY, VALVE-REGULATED : A battery in which the venting of the products of electrolysis is

controlled by

a reclosing pressure-sensitive valve.

1.2.2.105 BATTERY, VENTED : A battery in which the products of electrolysis and evaporation are allowed

to escape fre

ely to the atmosphere. Also known as “flooded” or "wet”.
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1.2.8 Circuits and circuit characteristics

Additional definitions:

1.2.8.101 BRANCH circuiT : The portion of the building wiring system beyond the final overcurrent
protective device on the power-distribution panel that protects the circuit to the field-wiring terminals of
PERMANENTLY CONNECTED EQUIPMENT Of the receptacle outlet of PLUGGABLE EQUIPMENT TYPE A OF PLUGGABLE
EQUIPMENT TYPE B.

1.2.13 Miscellaneous

Additional definitions:

1.2.13.101 ¢onTROLLED ENVIRONMENT : An environment that is an indoor, temperature-regulated location
such as a computer room, office, or factory floor that is relatively free of conductive gontamjnants such
as carbon dust and the like.

1.2.13.102 gHORT-CIRCUIT WITHSTAND RATING : The highest current at rated voltage that a devicg is intended

to interrupt u

NOTE|
in oth

1.2.13.103
between the

H

q
g

1.2.13.104
a rigid structy

1.3 General
The provision
Additional su|

1.3.101 The
touch current

NOTE|
fault ¢
Stand

nder standard test conditions.

Equipment intended to interrupt current at other than fault levels may have its interruptin
pr ratings, such as horsepower or locked rotor current.

RACE : A mechanical assembly that is secured tQ-bus bars to restrict relative m
bus bars.

urpoRT : A mechanical assembly that is Secured to bus bars and that is furthe
ral member such as the enclosure or-a*separate member secured to the fram|

requirements
s of 1.3/RD apply, togethéerwith the following:
belause:

frame or chassis pf the equipment shall not be used to carry current other than
as determinéd-in the test specified in 5.101/RD.

The frame Jor chassis connected to protective earth may carry current during the abnor
onditions described in 5.3 and the abnormal tests in Annexes B/RD and C/RD and An

b rating implied

otion

secured to
ework.

the allowable

ml operating and

x AAA of this

Frd.
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1.4 General conditions for tests

The provisions of 1.4.1/RD, 1.4.2/RD, 1.4.3/RD, 1.4.4/RD, 1.4.5/RD, 1.4.6/RD, 1.4.7/RD, 1.4.8/RD,
1.4.10/RD, 1.4.11/RD, 1.4.12/RD, 1.4.13/RD, 1.4.14/RD and 1.4.15/RD apply, together with the following:

1.4.1 Application of tests

Addition:

Only the leakage current (toucH currenT) and heating tests shall be performed at input tolerances. Except
as noted in other clauses of the Standard, tests shall be conducted at nominal input voltages.

1.4.10 Loadi
Addition to fi
— log

Additional su|

1.4.15.101 H

Ng configuration of the EUT

st paragraph:

ds due to recharging batteries;
belause:

outine tests

Each produciion unit shall be subjected to the test requirementS specified in Annex PPP.

1.5 Components

The provisio
1.5.7.2/RD, 1

1.5.1 Generg
Add the follo
Except as in
requirements
used in the
Underwriters

Additional su|

1.5.101 Oil-f

ns of 1.5.1/RD, 1.5.2/RD, 1.5.3/RD, 1.5:4/RD, 1.5.5/RD, 1.5.6/RD, 1.5.7/R0
.5.7.3/RD, and 1.5.8/RD apply, together with the following:

ving text to the last paragraph of this subclause:

for that component.*See Annex lll for a list of Standards covering compons
products covered by this Standard. A component shall comply with CS$
Laboratories‘lnc. Standards, as appropriate for the country where the product

belauses:

, 1.5.7.1/RD,

Hicated in 1.5, a component of a product covered by this Standard shall comply with the

nts generally
BA Group or
s to be used.

ex AAA.

lledyand inverter storage capacitors shall comply with the requirements of Ann|

1.5.102 Batteries shall comply with the requirements of 4.3.8.101.

1.5.103 Power switching devices shall comply with the requirements of Annex AAA.
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1.5.104 Relays shall comply with the requirements of Annex AAA.

1.5.105 Static transfer devices shall comply with the requirements of Annex AAA.

1.5.106 Bypass/maintenance Byrass devices shall comply with the requirements of Annex AAA.

1.5.107 Capacitors or EMI filters connected across the ac mains suppLy shall comply with the requirements
for across-the-line capacitors in UL 60384-14 or CSA E60384-14 , UL 810 or CSA C22.2 No. 190, and UL
1283 or CSA C22.2 No. 8, or the test specified in 5.2.101 of this Standard.

1.5.108 FIELD-INSTALLABLE ACCESSORY EQUIPMENT

1.5.108.1 FiE[D-INSTALLABLE ACCESSORY EQUIPMENT shall be constructed so that it does not preseht any hazard
specified in fthis Standard. FIELD-INSTALLABLE ACCESSORY EQUIPMENT shall be installed per* manufacturer
instructions gnd, once installed, shall not present any hazard specified in this Standard.

1.5.108.2 Thee installation of FIELD-INSTALLABLE ACCESSORY EQUIPMENT by an operatof shall be regstricted to an
arrangement| that can be accomplished mechanically a tool not provided by the manifacturer and
electrically by means of plug-in connections to receptacles available on the basic unit or aq a part of the
building wiring.

1.5.108.3 Thee installation of FIELD-INSTALLABLE ACCESSORY EQUIPMENT-RY. qualified service persdnnel shall be
such that:

a) The mechanical positioning can be accomplished’by means of regular tools norally
avail@ble at installation or by means of special t00ls provided as a part of the installation kit by
the organization responsible for the product;, and

b) The electrical connections can be readily accomplished by making use of existirg terminals
and ¢onnections in the unit wherever(possible.

1.5.108.4 Thee requirement in 1.5.108.3-does not preclude the addition or removal of cgmponents or
insulated conductors or rerouting of insulated conductors to accomplish the desired change gs long as the
alterations in|the unit wiring:

a) Can be accomplished by the use of materials and reference to instructions, both of which
are flirnished as_part of the accessory-equipment kit and conversion-unit kit; and

b) Dp not reguire the use of makeshift or substitute parts not used in the basic corfstruction of
the system.

1.5.108.5 All~wiring providedas a part of arm itenT of FIELD-INSTALLABLE ACCESSORY EQUIPMENT OT related to its
installation shall be acceptable for use at the highest voltage and temperature that can be encountered in
the area in which the wire is to be installed.

1.5.108.6 FIELD-INSTALLABLE ACCESSORY EQUIPMENT Shall meet the applicable construction and performance
requirements of this Standard.
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1.5.108.7 FIELD-INSTALLABLE ACCESSORY EQUIPMENT marking

1.5.108.7.1 Each piece of FIELD-INSTALLABLE ACCESSORY EQUIPMENT shall be marked with the manufacturer’s
name, trademark, or other descriptive marking by means of which the organization responsible for the
product can readily be identified and with a distinctive catalogue number or equivalent identification.
Alternatively, the marking for a piece of FIELD-INSTALLABLE ACCESSORY EQUIPMENT may be on the package.

1.5.108.7.2 FIELD-INSTALLABLE ACCESSORY EQUIPMENT intended to be installed by an operator shall be marked
to indicate the unit for which it is intended or shall be marked with a reference to an instruction manual
that tabulates the units for which it is intended. Additionally, FIELD-INSTALLABLE ACCESSORY EQUIPMENT shall
include instructions on or packed with the equipment such that the FIELD-INSTALLABLE ACCESSORY EQUIPMENT Can
be properly mounted on and interconnected with the basic unit.

1.5.108.7.3 HEELD-INSTALLABLE ACCESSORY EQUIPMENT intended to be installed by service personphel and FieLp-
INSTALLABLE ACCESSORY EQUIPMENT shall include instructions either on or packed with €ach piece of riELp-
INSTALLABLE ACEESSORY EQUIPMENT. The instructions shall provide a detailed sequence of the mgchanical and
electrical steps that are necessary for proper installation and operation.

1.6 Power interface

The provisions of 1.6.1/RD, 1.6.2/RD, and 1.6.4/RD apply, together, with the following:

Additional supclause:

1.6.1.101 Tglecommunication UPS intended for either*permanent or cord connection|to single or
polyphase 640 V nominal or less ac supply

1.6.1.101.1 All pole-mounted CATV UPS enclosures shall have provision for connecting three 6 AWG
copper bondiphg or grounding conductors as follows:

a) bonding to the cable suspension Strand or support wire on the pole;
b) bonding to the ac input power-system grounded neutral; and
¢) grmounding to the ground rod.

1.6.1.101.2 All pedestal-mounted CATV UPS enclosures shall have provision for connecting two 6 AWG
copper bonding or grodnding conductors as follows:

a) bonding.to the ac input power-system grounded neutral; and

b) groundingtothegroundTod:
1.6.2 Input current
Additional subclauses:

1.6.2.101 While supplying rated output under each of the conditions described in Items (a) to (d), the
input current shall not be more than 110 % of the rated value:

a) Recharging mode: The UPS shall receive power from the priMARY POWER source while
delivering maximum rated alternating current power and the battery charging current.
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b) Stored energy mode: For a UPS used with a remote battery, while simulating PRIMARY POWER
outage, the inverter portion of the UPS shall receive power from either a fully charged battery
bank or an external dc source of supply and shall be allowed to deliver maximum rated

alternating current power. The input dc current shall be measured.

c) Bypass mode: The transfer switch shall be positioned to allow the privary Power for the output
load to bypass the rectifier/charger and inverter sections of the UPS and be delivered directly to
the load adjusted to draw maximum rated alternating current power.

d) Normal mode: With a fully charged battery, the UPS shall receive power from the PRIMARY
POWER source and deliver maximum rated alternating current power.

1.6.2.102 Wi

following:

a) a

ampg

b) a

c) a
whic

1.6.2.103 If

h reterence 10 1.6.2.101 (a), the battery charging circuit shall be connected

resistive-capacitive (RC) load having capacitance of 1000 microfarads, pér out
re rating of the battery supply;

battery supplemented with a resistive load bank; or

is intended to be used with the UPS.

battery load is used as described in 1.6.2.102 (¢), the battery shall be prepare

by first conngcting it to the proper load and then discharging it to the low-voltage disc

potential, or
disconnect |

1.7 Marking

The provisio
1.7.10/RD, 1

Additional Nd

NOTE|
Frenc

may

0 % of the float charging voltage rating.(©of the battery for a UPS having

to one of the

but dc

pattery having an ampere-hour (watt or kilowatt) and voltage rating correspondgling to that

i for charging
bnnect (LVD)
b low-voltage

kout, at a rate not exceeding the discharge rate assigned by the battery manufacturer.

and instructions

hs of 1.7.1/RD, 1.7.2/RD, .7.4/RD, 1.7.5/RD, 1.7.6/RD, 1.7.7/RD, 1.7.8/R
7.11/RD, 1.7.12/RD, 1.7.13/RD, and 1.7.14/RD apply, together with the follow

te:

product is to.be used.

1.7.1 Power [rating

D, 1.7.9/RD,
ng:

101 In Canada, there are two official languages: English and French. Annex JJJ providgs examples of
h translations_of . the on-product markings specified in this Standard. Markings required by this Standard
ve to be provided in other languages to conform with the language requirements of the co

untry where the

Additional paragraph:

The marking shall include the following:

a) number of phases, unless intended for single phase only;

b) RATED ACTIVE OUTPUT POWER, in W or kW;

C) RATED APPARENT OUTPUT POWER, in VA or kVA;

d) rated output voltage;
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e) rated output current;

f) rated output frequency;

g) w
h) if

New subclau

here applicable, short-circuit withstand rating (see 5.101); and
appropriate, the unbalanced load capability.

Ses!

1.7.1.101 One of the following markings shall be placed on units that exceed the maximum output voltage
harmonics when measured in accordance with Annex DDD:

a) N
harm
harm

b) N
c) N

For the mar}
Examples of

1.7.1.102 Fo
input a.c. su
accompanyin
near the poin

SE

Compliance

1.7.1.103 Ing
the NEC m3
receptacles,
permanently
hazard will rg

1.7.1.104 Th

DTICE: Only for use with manufacturer: ;. model:

DTICE: The output of this device is not purely sinusoidal. It has a nominalrotg
pnic distortion of percent, with the nominal value of the largest single vo
pnic of ____ percent.

DTICE: For use with loads.

| voltage
tage

g installation instructions. Where this is“done, the following instruction shall
t of connection:

s determined by inspectioh.

y have output._voltage, frequency, or types of current different from the
provided that ‘ahighly visible marking indicating the voltage, frequency, a
applied adjaeent to each output receptacle or group of output receptacles,
sult froma misunderstanding of the intended output rating. See Annex LLL.

e date'of manufacture shall be plainly and permanently marked on a unit such

is readily visi

r units designed with additional separate automatic sypass/maintenance ByprA
Dply, or external batteries, relevant supplydatings shall be allowed to be sp|

E INSTALLATION INSTRUCTIONS BEFORE CONNECTING TO THE SUPP|

ustrial-type output«eceptacles with standard configurations according to the CE

ple-after installation of the unit. This date may be abbreviated. or in a code af

ing in item (b), the generic type of load shall be-inserted in the blank space provided.
such generic load types include computer loads afdvinformation processing 10

ads.

ss, additional
ecified in the
appear on or

LY

FC, Part | and
rating of the
nd current is
such that no

that the date
firmed by the

manufacturer

a) re

, provided that the code does not

peat in less than 20 years; and

b) require reference to the production records of the manufacturer to determine when the unit
was manufactured.
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1.7.1.105 In Canada, when a CATV UPS is used by public utilities, the following marking or equivalent

shall appear

on the UPS:

“This UPS is for use with telephone equipment in accordance with section 60 of the Canadian Electrical

Code, Part |,

and is subject to inspection by an inspector”.

The following marking shall appear on all CATV UPS:

“This unit is i

ntended for connection to pole-mounted or underground amplifiers”.

CATV UPS that are not provided with a separate enclosed service switch or circuit breaker complying with
CSA C22.2 No. 4 or CSA C22.2 No. 5 shall be marked with the following or equivalent:

“In order to d
shall be marH

1.7.1.106 T¢
60417, or be

1.7.2 Safety
Additional su|
1.7.2.101 An

The maximun

1.7.2.102 Signalling circuits

Information s
signalling cir¢
the necessity
1.7.2.103 Int

Installation in
the UPS, to ¢

Special atten

omply with the Canadian Electrical Code, Part I, disconnecting means for, th
ed as being suitable for use as service equipment”.

rminals intended for connection of batteries shall indicate the polarity accg
so constructed as to prevent improper connection.

instructions and marking
belauses:
hbient temperature

h ambient operating temperature shall be indicated in the instruction manual.

hall be provided in the installation instructions as to the purpose and conn
uits, relay contacts, emergency power off (EPO) circuits, etc. Attention shoulg
of maintaining the security.of any seLv circuir when connected to other equipn
ernal circuit configuration

structions shall€arry sufficient information, including the basic internal circuit cg
mphasize itsicompatibility with power distribution systems (see Annex V/RD).

fion shall be given to compatibility with the relevant wiring rules and to Byrass

e CATV UPS

rding to IEC

bction of any
be drawn to
hent.

nfiguration of

Circuits.
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1.7.2.104 General instructions

The information in items (a) — (s), as appropriate, shall be provided for a UPS, a remote battery
supply/cabinet assembly, and a maintenance Byrass cabinet assembly. A single installation manual may
be used for a UPS investigated in combination with a remote battery supply/cabinet or maintenance syprass
cabinet assembly. The information in items (c) — (s) may be marked on the unit in lieu of providing it in the
instruction manual.

IMPORTANT SAFETY INSTRUCTIONS

a) SAVE THESE INSTRUCTIONS — This manual contains important instructions for Models

that should be followed during installation and maintenance of the UPS

and Wpafteries. (Blank space is o be filled in with appropriate model Nnumbers.)

b) If

shipp
termi

c)
inclu
desc

d) If
insta
ident
the i

e) A
instru

fy A
with
appli

specified.

pressure terminal connectors or the fastening hardware is not previded on the
ed, the instruction manual shall indicate which pressure terminal connector or
nal assemblies are for use with the UPS.

ith reference to item (b), the terminal assembly packages and the instruction n
e information identifying wire size and manufactufers name, trademark, or ot
iptive marking by which the organization responsible for the product can be id

a pressure terminal connector provided in.the unit or in a terminal assembly fq
led conductor requires the use of other, than an ordinary tool for securing the
fication of the tool and any necessary-instructions for using the tool shall be ir
struction manual.

unit provided with a wire connector for field installed wiring shall be provided
ctions specifying that thesconnector provided is to be used in making the field

NOTE: If the instructions are exactly the same for all models, specific modehhumbefrs need not be

UPS as
component

nanual shall
her
entified.

r a field
conductor,
cluded in

ith
connection.

init employing pressure terminal connectors for field wiring connections shall e provided

nstructions specifying a range of values or a nominal value of tightening torqu
bd to the clamping’screws of the terminal connectors.

NOTE: The torque range of connectors investigated to the following standards are assy

i) UL 486A-486B and CSA C22.2 No. 65; or

e to be

med to apply:

i-UL4 CSA-C22.2 No.-65.
i) 86E-or o.

g) The instruction manual for stationary and portable units having multiple input voltage ratings
shall include information indicating the type of attachment plug that is to be used for connection
to a voltage supply other than what the UPS is set for when it is shipped from the factory.

h) The instruction manual for a UPS that exceeds the temperature limits of Table 4C/RD shall
specify that the unit is to be installed so that it is not likely to be contacted by people.

i) The instruction manual for a UPS shall contain complete instructions concerning proper
selection of the power supply cord when the UPS is intended for use with an appliance coupler

and i

s not provided with a detachable power cord.
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i) Instructions for field assembly of modules of a modular unit, including an interconnection
wiring diagram, shall be either

1) packaged with the modules; or

2) contained in the instruction manual, provided that the marking on the module makes
reference to the instruction manual.

k) Remote dc sources, including batteries, not provided with overcurrent protection, shall
include a statement in the installation instruction manual indicating that overcurrent protection is
to be provided by others. See 2.7.101.

I) UFS with permanenily connected ac oufpuis, not provided with overcurrent protdction, shall

inclugle a statement in the installation instruction manual indicating that overcurrent

to be| provided by others.

protection is

m) Tlhe instruction manual shall include information identifying the number of condlictors and
rang¢ of conductor sizes for a unit having a single equipment field-wiring terminal that is
intenfled for connection of more than one conductor.
n) For a unit provided with field-wiring terminals or leads, the(instruction manual sHall include
the information indicated in Row 1, 2, 3, or 4 of Table 1.7:2{104, or with equivalent|wording, if it
is
1) intended for use on a supply circuit rated’110 A or less; or
2) intended for field connection with "AWG (42.4 mm?2) or smaller conductors.
Table 1.7.2.104
Termination markings
Temperaturp rating of wire that is Copper conductors only Aluminum conductors gqr copper-clad
intended to b¢ used for connection of conductors$
the unit
Row 1
” . ° ”Use 60 °C wire, either __| AWG copper
X Use eith AWG, 60 °C or ___ i .
50 or 75 °C Avs(e;‘. e|75eorC copper wire ” o or ___ AWG aluminum; o 75 °C wire,
’ either AWG copper o ___ AWG
aluminum”
Row 2
60,.°C "Use ___ AWG, 60 °C copper wire ” ”Use 60 °C wire, either __| AWG copper
or ___ AWG aluminum”
Row 3
75 °C “Use __ AWG, 75 °C copper wire ” ”Use 75 °C wire, either ___ AWG copper
or ___ AWG aluminum”
Row 4
90 °C "Use ___ AWG, 90 °C copper wire”

”Use 90 °C wire, either ___ AWG copper

or AWG aluminum ”

0) For a unit provided with field-wiring terminals or leads, the

instruction manual shall include
the information indicated in Row 3 or 4 of Table 1.7.2.104, or with equivalent wording, if it is

1) intended for use on a supply circuit rated more than 110 A; or
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2) intended for field connection with conductors larger than 1 AWG (42.4 mm?).

p) If applicable, the instruction manual shall include a statement indicating that Class 1 wiring
methods are to be used for field wiring connections to terminals of a Class 2 circuit.

q) the instruction manual for a unit investigated for use in a conTROLLED ENVIRONMENT Shall
indicate that the unit is intended for installation in a temperature-regulated, indoor area that is
relatively free of conductive contaminants.

r) If an abnormal test is terminated by operation of the intended BrancH circuiT overcurrent
protective device; or if the a.c. input overcurrent protection is relied upon for protection of an
a.c. output receptacle, the instruction manual for a unit thus described shall include the word

”CA

INON™ and the following or equivalent: 1o reduce the risk of fire, connect onl

provifled with A maximum branch circuit overcurrent protection in accordan
Natignal Electrical Code, ANSI/NFPA 70 and the Canadian Electrical Code,Part |,
blank space is to be filled in with the appropriate ampere rating of BRANCH(GIRCUIT OV
protection).

s) Inptructions shall be provided that explain how to install a remote,shunt-trip circy

for aunit that is intended to be used with this type of breaker.

t) T
not

manyal for battery installation and maintenance instructions.

1.7.2.105 Ingtallation instructions for CATV UPS

The instructi
instructions
“Installation |

1.7.2.106 Ing
Individual md

partial enclos
intended, the

of the modulgs and instruétions for assembling shall be provided.

instruction manual for a UPS intended to be used-with a remote battery sup
ovided with the UPS shall make reference to thecbattery manufacturer’s insta

n manual for a UPS intended to supply power to cable TV equipment shal
or proper installation. The text._@fthese instructions shall appear under
nstructions”.

tallation instructions for medular units
dules of a modularwnit may be of the open construction type — either no e

ure is supplied +provided that when the modules are assembled together i
unit enclosure(€emplies with the requirements in this Standard and in the RD.

y to a circuit
ce with the
C22.1”. (The
ercurrent

it breaker
ply that is

lation

[l include the
the heading

hclosure or a
h the field as
Identification
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1.7.8 Controls and indicators

1.7.8.3 Symbols

Additional paragraph:

Safety symbols and their meanings are shown in Annex CCC.

1.7.13 Replaceable batteries

Additional subclauses:

1.7.13.101 M

Battery cabin
upon the bat
seen by servi

a) battery manufacturer name, catalogue number, and number of batteries;

b) ngminal voltage of total battery string;

C) ng

d) a
hand

e) fo
"CAU
not ig
Test
1.7.13.102 In
1.7.13.102.1

Instructions 9
manufacture

Safety instry
handbook.

ets or compartments shall be provided with the following clearly legible.info
ery cabinet or compartment of stationary batteries, in such a positian.that it d
CE PERSONNEL before accessing the battery compartment:

icaution label denoting an energy and chemical-hazard and reference to the m

before touching.”

arking requirements for batteries located In a SERVICE ACCESS AREA

minal capacity of total battery string;

ing and disposal instructions for the safety. (©f serviCE PERSONNEL;

TION” and the following warning orequivalent: “Risk of Electric Shock — Batt

mation, fixed
an be clearly

aintenance

I a UPS having a battery supply without transformer isolation, a label containing the word

ery Circuit is

olated from ac input, hazardous voltage may exist between battery terminals and ground.

structions
Internally mounted battery

hall carry sufficient information to enable the replacement of the battery w
and catalogue number.

ctions;to allow access by service PERsonNNEL Shall be stated in the instal

th a suitable

ation/service

If batteries are to be installed by service PERSONNEL, instructions for interconnections, including terminal
torque, shall be provided.
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