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UL Standard for Safety for Stationary Engine Generator Assemblies, ANSI/CAN/UL/ULC 2200

Third Edition, Dated September 29, 2020
Summary of Topics

This revision of ANSI/CAN/UL/ULC 2200 dated September 23, 2022 includes the following changes
in requirements:

— New Definition of "Readily Accessible” added to Glossary; 4.3A

— Cori

— Revjsions to requirements for Selective Catalytic Reduction (SCR);'51.3 — 51.8] Section

— Addition of Requirements for Accessory Equipment; 1.2A;-4.3B, Section 47A, $ection 90A,
Section 95A.

— Revjsion to the Test Potential for Medium Voltage Circuits in Table 69.1
— Cortection to Rain Test Spray Head Figure 103.2

— Updates to Referenced Publications; 553, 7.7.2, 10.1, 10.2, 31.1, 54.2, 103.6.2.8 and
103.6)3.6.

Text that hag been changed in any manner or impacted by UL's electronic publishing system is marked
with a verticdl line in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this [subject dated
February 11,(2022 and May 20,2022.

All rights regserved. No—-part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any<form by any means, electronic, mechanical photocopying, recording,|or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.


https://ulnorm.com/api/?name=UL 2200 2022.pdf

tr2 SEPTEMBER 23, 2022 - ANSI/CAN/UL/ULC2200

No Text on This Page



https://ulnorm.com/api/?name=UL 2200 2022.pdf

I "‘"’""a/%a
3 %
< %

I SEPTEMBER 29, 2020 ANSI/UL 2200-2022
(Title Page Reprinted: September 23, 2022)

S

%
?NAD:EN oy ©
ToNALE

ANSI/CAN/UL/ULC 2200:2022

Standard for Stationary Engine Generator Assemblies

First Edition — October, 2011
Second Edition — December, 2043

Third Edition

September.29, 2020

—

his ANSI/CAN/UL/ULC Safety Standard consists of the Third Edition includinlg
pvisions through September 23, 2022.

—

he most recent designation©f ANSI/UL 2200 as an American National Standand
ANSI) occurred on September 23, 2022. ANSI approval for a standard does n¢t
nmclude the Cover Page; Transmittal Pages, Title Page, Preface or SCC Foreword.

=~

Ida |
>

his standard has\been designated as a National Standard of Canada (NSC) o
eptember 23, 2022.

COPYRIGHT © 2022 UNDERWRITERS LABORATORIES INC.



https://ulnorm.com/api/?name=UL 2200 2022.pdf

ANSI/CAN/UL/ULC 2200 SEPTEMBER 23, 2022

No Text on This Page



https://ulnorm.com/api/?name=UL 2200 2022.pdf

SEPTEMBER 23, 2022 ANSI/CAN/UL/ULC 2200 3

CONTENTS
e =1 - T 9
INTRODUCTION
S Tt o] o1 PRSP 13
A ©70) 111 o To] 1 1= o1 (= PSRN 13
3 UNits Of MEASUIEMENT ... . e e e e e e e e e e e e eeenas 14
N € (o1 oY PP 14
5 Referenced PUDIICAtIONS ........cooiiiiiiie e e e e e et e e e ea e e e 21
CONSTRUCITION
LT |V =1 =Y - U o S S 26
7 Frame and ENCIOSUre .........oooiiiiii e S 26
4 S € 1= 1= - | TR o T RS 26
712 Enclosures and guards .........ccoooeeuiiiiiiieiieieeeeee e NN e 27
713 Access doors and COVEIS ......c.uvveuniiernneeeieeiieeeneeee S b 28
714 Castmetal encClOSUIES .........ooviiiiiiiiiiiiiiieeeiie et S 30
715 Sheet metal ENCIOSUMES........ccuuiieieiiie e TN e e e 30
716 Nonmetallic enclosures...........ccoooeivveneenc e £ b 33
A VAR AL e o 1= 1T O PR TP NPT 34
718 Openings for WiriNg........coouiiiiiiieeiieee e N e b e 35
719 Openings in an engine generator or elegtrical panel enclosure ..............cco...ofveeeeeen, 36
7110 Enclosure bottom Openings ...........ac ¥ i 37
7111 Indoor enclosure tOP OPENINGS ... 5t ee eeeei e ee e e e e e e e eee e e e e e eeeeeedbe e e eeaes 39
7112 Sharp EAGES. . .u et A ettt et 40
8 Protection of Users — Accessibility of Uninsulated Live Parts and Moving Parts — and User
LT V1] o o R PO UPPUPTN UPTTRPPRS 40
9 EIeQric SNOCK .. ..o S e 46
T VORAGE ... S e 46
S| V] (o] = To [T o =T e | TP POP PP PUPUPIY SPPPRTTRSPPPN 48
(KO O7¢ 1y o] fo) T o (0] (= Tex 110) ¢ PN PSRN N 49
11 Mgchanical ASSEMDIY ......cooiiiiiiiii e e e 51
12 Switches and Control DEVICES .........oviiniiiiiiieii e b e 52
13 Alernators @nd GeNErators ...........cuuiiiiii e ee e e et e e e e e e e e en e e e e s 53
14 Oudtput Power Disconnection DeViCe ............ooeeuiiiiiiiiiiiiiiieeieeei e 53
15 Enging STArt DiSable.........ccovuuiiiiiiiii e e 54
16 Diseonnects Used in Service Equipment Applications ............ccccooiviiiiiiiiieiinib 54
A O 10 11013 | 1 @7 o) ] 1= o3 1 ] 1P 55
00 B T 1= T | N 55
17.2 Openings for conduit or cable conNection .......... ..o 59
17.3 Openings for class 2 circuit CoNAUCTOrS............uiiiiiiiii e 59
L S (=Yo7= o = [o =S 60
18  Wiring Space and Wire Bending SPace .........ccuuuiiiiiiiiiieiii e 60
LR T A 4T g To I o =T = PSP 60
18.2 Wire bending space for low voltage conduCIOrs............ccoeuuiiiiiiiiiiiieiiii e 60
18.3 Wiring space for low voltage conduUCTOrs ............oooiiiiiiiiiiiii e 66
18.4 Wire bending space for medium voltage conductors............cccceeeiiiiiiiiiiiiii i 67
19 Output CirCUit GrOUNGING ....eeuiieiieiii ettt e et e e et e e e e et eeeeaannes 67
S TR 7Y 1= | N 67
19.2 Ground fault proteCtioN..........ooee i 71
b4 0 =To [U] o] ¢ 1=T 1 A €1 o 18 o |1 e RN 71
21 Bonding of INternal Parts....... oo 73


https://ulnorm.com/api/?name=UL 2200 2022.pdf

ANSI/CAN/UL/ULC 2200 SEPTEMBER 23, 2022

22

23

24
25

26
27
28
29
30
31
32

33

34
35
36
37
38
39
40
41
42

43
44

45
46

47

L a1 (=T g g F= INAT Ty T oV USRS 75
P BT 1= TP 75
22.2 ProteCtion Of WIMNG ... cooeniiiiei et e e e e e e e e e e e e et e e e 75

CUITeNt-Carmying PartS. ..........o oo e e et 76
22 Tt B 1= 1= - | P 76
23.2 BUS DAIS ...ttt e e ea e 76
23.3 Riveted construction (not for medium voltage equipment) .............ccocoiiiiiiiiiiiniiee, 77
23,4 WASKEIS ... e 78
P SR Y o 1] =T USRI 78
23.6 Support and securement of live Parts ..........ooooiiiiiiiiii 80
23.7 HeEat SINKS ... e 81

Electrical CONNECHIONS ... ... i et e e e e e e e e e aeaaaees 81

o TR TaTe T U U U U ST RTRTRPsRn 82
24 Tt B 1= = - | ST s 1 7 IS 82
28.2 Insulation barriers ...........ooeiiiiiie e e 85
28.3 Alternate spacings for low voltage equipment — clearances and creepage disfances.....86

COoPtrol CirCUILS ... e T B e e e 88

Engine Generator Programmable Controls............cccooveevivennn LY 89

Praduct RiSk ASSESSMENT ......c..iiiiiiiii e A e e 89

Safety CirCUITS ... e e 90

Acgessible Signal Circuits ........ccooooeveeiiiieiiiiiinieii L 91

TranSfOrMErsS ..ceeiee e e 92

Separation of CirCuits ..........ceveviiiiiiiiiiiiiiiiereiiie e 92
G B0 I = Tox o] VAR, [ [ T R N S PP 92
34.2 Separation barriers ..........cooveeveeinneere KO 93
34.3 Field Wiring........ccoovviiieiiiiiieeeieieeeeeesf e 94
33.4 Equipment above 7,200V ... e e 94
33.5 Medium voltage CirCUItS............o a3ai oo eee e, 94

OVErCUrrent ProteCtion...........oriiee e et e e e 95
K B € 1= o oY - | R o SN R 95
33.2 Control circuits wiring and protection ............ccoooeiiiiiiiiicee 96
33.3 Output alternating currentpower CirCuitS..........coooeveiiiiiiiiiiiieeeee e 97
33.4 AC conductor inductive’heating.............ccooviiiiiiiiiiiii e 97

LN |11 (= = TP UPPTR PPN NPT 98

(07 07Tt (o] =T e U UPUUTUN S 99

RN 1S3 (0] = e P R 100

Pripted-Wiring BOards. ...........c..uiiiiiiii e e 100

Insplating MaTBHAIS .....coovveiiii e 100

AGNESIVESH . ). e 104

Battery Heaters and Miscellaneous Heaters .............cccooeiiiiiiiiiiiiiiiiecieeeeeeee e 105

Engine,Starting EQUIpMeENt.........oooiii e 105

Battermes T T T T e 105
42.1 Battery COmMPartMeNnt...... ..o 105
42.2 Battery enclosure ventilation.......... ..o 106
42.3 Battery PlaCement..........oiiniii e 106
42.4 Battery circuit overcurrent proteCtion .............c.oiiiiiiiiii i 107
42.5 Battery Circuit iSOlation ............ooiiiiiiii e 107

Protection of Service Personnel........ ... e 107

Walk-in Generator ENCIOSUIES ... ... e 108
o VA oy q] g o IR o Y- Lot T 108
44.2 Panelboards within walk-in @NCIOSUIES ... 108
44.3 Walk-in enclosures for medium voltage generators..............ccovevviiiieeiiiiiieeeciiieeeeeee 110

1118 T 0T = o ) o 110

Inverters, Converters, Power Production Controllers, and Interconnection System
Programmable Controls for GENErators ..............ciiiiuiiiiii i 110

Additional Requirements for Generator Switchgear Rated Above 1,000 V................cccvnneene. 110


https://ulnorm.com/api/?name=UL 2200 2022.pdf

SEPTEMBER 23, 2022 ANSI/CAN/UL/ULC 2200 5

O T C 1Y o1 | SRS 110
47.2 Isolating Means INTEIOCKS .......c.iiniiic e 111
I =Y o 0] 0 T o PPN 111
ATA  ACCESSOrY EQUIDIMENT. ...ttt et 111

CONSTRUCTION - FUEL SYSTEMS

48  LiQUid FUEI SYSIEMS ....eeiiiiii ettt 112
T B C 1= o1 = | P 112
48.2 Tanks and fUBI PUMIPS .......ouuiiiiiiiii et e e s 112
48.3 Fuellines and fitliNgS ......coovuiiiiiiie e 113
48.4 NONMELAIIC PAMS ... .ieieiei ettt e e et e e e eeeeneeneenernseeaesneeneenennns 114
4B.5 CorroSion reSIiStaNCe ........veniiiii e Y b 114
AB.6 CarbUretors ... .cc..ieiiiee e A b 114
49 Fuel Injection Systems..........cccooviiiiiiiiiiiiieeeeeeee W T 115
50 Liquid Fuel FIOW CONIrOIS........cvuuiiiieciie e e e e e e e 115
51 Sglective Catalytic Reduction (SCR)........ccccuiiiiiiiiiiiii ) b 116
52 Liquefied Petroleum Gas..........coeuiiiiiiiiiiee e b 116
o) A I 1= U= = R N RN 116
BR.2 LP CoNntainNers .....coouiivniiiiiieieeeeeeeeeeeeeee e S b 117
BR.3 LP GaAUGES ....ouneiieiiiiie ettt e ab e 118
5P.4 LP Fuel lines and fittings ........cccoiviiiiiiiiiei e NN b 119
5P.5 LP Vaporizers.......ccoooveeveiiiiiiiiiiiiiieieein S b 120
5p.6 LP Safety control and relief devices............a oo 120
5PR.7 LP Nonmetallic parts...........oooviiiii i N e b, 121
5R.8 LP Corrosion resistance ..........cooeeee &b 122
53 High Pressure and Low Pressure Natural Gas ..............ccceeveiiiiiiiiiiiiiiiieeieeeeeeeei e 122
o) T C 1= U= = R SN 122
5B.2 Synthetic rubber material parts-\:........ooiiii b 124
5B.3 Natural gas boosters........ 5l b 124
5B.4 Gas flow CoNtrols .........ovke i b, 124
5B.5 Natural gas pressurizedicontainers/reCeivers. ........ccoovvvveeeiiiieeeieeeeiieeeeee b, 126
54 Bip-Gas and Well-Head Gase...........c.ooouiiviiiiiiiiieeeeeee e b e 126
55  MUIlti-Fuel Systems ... e e 127
56  EXhaust Systems .. oyt e e e e e 127
PERFORMANCE
YA €T o T-T = TP DO 128
58  TempPerature TeSt .....ccuiiiii e 128
59 Diglectric Voltage-Withstand Test ... . .oi.ieiieieiiiii ittt iieiineeiesiesieiesiaseazesedeeeneneenenns 133
60  Harmonic Distortion TeSt........c.ii e 133
61 Output Voltage And Frequency Fluctuation Test...........oooii e, 134
62  BlocKed INIet TeST. ... e i e 134
63 Intake Air Filter and Intake Backfire-Deflector Test ...........coovoviiiiiiiiiiiiii e 134
(S |V, U [ i 1Y 135
65 Neutral to Ground Potential Measurement Test ............coooiiiiiiiiiiiii e 135
66 10-Day Moist Ammonia-Air Stress Cracking Test ... 136
LA = 11 S o= )V L= S 136
68 LP-Gas Container LOad TeSES.......ciiuuiiiiiieiii et e e e e eaen 136
69  Impulse WIthstand TeSES ......coeuiiiiii e 136
(1 T I 1= U= = RN 136
B9.2 EVAIUALION ... ..o 137
70 Partial Discharge (Corona) TeSt......ccu it e e eees 138
A Y A o g ol 4 g b= Y I £=T £ PPN 139

711 3 | 139


https://ulnorm.com/api/?name=UL 2200 2022.pdf

6 ANSI/CAN/UL/ULC 2200 SEPTEMBER 23, 2022
T71.2 OVEIrSPEEA 1T . ... 140
71.3 Output OVerload teST. ... cove i 140
71.4 AC output ShOrt CIrCUIt tEST......uiei e 140
71.5 Component short- and open-CirCuit teSt ...........oooouiiiiiiii e 141
71.6 DC output short CirCUit tESt......ooueii e 141
72 Over-Temperature Protection — Overload and Endurance Operation Tests.............cc.ccoeeenne. 141
73 Grounding IMPedance TESt ..........iiiiiiiii e 142
74 Overcurrent Protection Calibration Test...........coouiiiiiiiiii e 142
75 Battery Compartment Ventilation Test ...........oii i 142
76  Strength of Terminal Insulating Base and Support Test..........ccoiiiiiiiiiiiii e 143
A O/« 11T L= S SO SUPPPR 143
78 Evaluation of Reduced Spacings on Printed-Wiring Boards ...........c...coooiiiiiiiiiiiiiieeen, 143
4 TG T2 U 143
78.2 Dielectric voltage-withstand test..............ccoooiiviiiiiii e OV 143
78.3 Shorted trace test .......oooouii i N 144
79  Bopding Conductor TesSt........ccouuiiiiiiiiiieiii e e 144
80  IMPACt TESES ... e T e e e 145
80.1 GeNEral.....cccuiiiiiiiiiieeiiei e e 145
8(0.2 Impact on glass covered OPeNINGS .......cccuvviieiiieiiieiieeee e A e ereeeneeaneena e eineennn 145
8(.3 Polymeric material guards over moving parts .............. .. ieveinieeneeeineee o 145
81 Mechanical Tests of Viewing Panes for Medium Voltage Compartments ................f............ 146
811 GeNEral.....oieeiiiii i e e 146
81.2 Pressuretest......cooocoiiiiiiiiiii O 146
81.3 IMpacttest ... N N e 146
82 Hept Sink Temperature Cycling Test ..o B0 146
83 Ignijtion Test Through Bottom-Panel Openings..fh......ccviiviiiiiiiniiiiiiiicieeece e 147
84  BUP Bar TestS. oo N e e 147
85 Volume Change and Extraction Test ... o e, 148
8H.1 GENEIAL ..o A e e 148
89.2 Pulltest —as-received........ e e 148
8.3 AGING ST .ot A e e e 148
89.4 Pulltest — afterthe agingest........cooiiiiii e 148
86  Vibration Test ... ... A e 149
87 Aefostatic Leakage Test...c.uiiuiiiiiii e e 149
87A Pressure Test for Selective Catalytic Reduction (SCR) Systems ...........cccooeveii . 149
88 Hydrostatic StrengthTest...........oi i 149
89 Fugl Valve Flow'€ontrol TSt ........coeuiiiiiiii e, 149
90 RO ENtry TeSL . . e e e e 150
90A Irfstallatian jTest for Accessory EQuipment ............ccoooevviiiiiiiiiiiieiiieeeeeeeeeeeeee e, 151
RATINGS
1S T =Y - 1 U 151
MARKINGS
1S 22 1= = 152
1S T o] o1 (=Y o | 152
94 CautionNary MarkingS. . ... ..o et eaans 160
95  Conditional MarKingS ........coeuuiiiiiiee et 162
95A  Accessory EQUIPMENt Markings .........oooiiiuiiiiiiiii e 162
INSTRUCTIONS
96  InStruction ManUAL ... ... e s 163


https://ulnorm.com/api/?name=UL 2200 2022.pdf

SEPTEMBER 23, 2022 ANSI/CAN/UL/ULC 2200 7
97  Vented Batteries. .. ... e 167
98 Electronic Important Safety INStructions ..............oiiiiiiii i 168
MANUFACTURING AND PRODUCTION TESTS
99 Production-Line Dielectric Voltage-Withstand Test ... 169
L0 T == Y =] 170
OUTDOOR-USE UNITS
0 1Y o 1= | P 170
102 Weather and Qutdoor Enclosure Construction 170
103 HerformanCe .........uuuiiiiiiiiiiiiiiiies e e e e eeenenn e Jh e 171
P31 RaAINTEST .o e e b 171
1P3.2 Accelerated aging tests .........cooevviiiiiiiiiiiiiiii e 175
1P3.3 Metallic coating thickness test..........ccoooiiiiiiiiii @O, 175
1P3.4 Thermal insulation 20-mm (3/4-inch) flame test ................. .l L 177
1DP3.5 Lift lugs and fixtures test...........ccoeveiiiiiiiiiiiiiiie e 177
1P3.6 Corrosive atmosphere test...........cooovviiiiiiiiii e e, 177
1P3.7 Fuel and lubricating oil system design integrity tests .4 ....vovviiiiniii . 179
104 MArKiNG cooeeeeeei e g et 179
GAS TURBINES
L E O € 1Y o 1= | e SO UPPUTRN ST 179
106 QONSIIUCHION ..oovviiiiiiieie e R e e e e e e 180
1P6.1 Lubricating 0il INES .......cooeiiiii el et e, 180
1DP6.2 Turbine blade failure ............. 0 e b 180
1P6.3 Combined heat and power (CHP — waste heat recovery applications).......J............. 181
1P6.4 Water heating parts subjectto pressure.............coiiiiiiiiiiiiiii b, 181
1P6.5 Pressure relief deviCe. (it i i 182
107 Herformance — Battery PaACKS ..........oooiiiiiiiiiii e e 183
1P7.1 Inoperative bIOWErMOtOr ........cooouuiiiiiiiii e 183
1Pp7.2 Capacitor voltage determination test ............ccoovvviiiiiiiiii e, 183
1D7.3 OverchargeMest ... . ..o e 184
1D7.4 Capacitorsurge currenttest...........ccooiiiiiiiiiiiiiiie e 185
ANNEX A (Normative) Grounding/bonding terms

ANNEX B (Ir

translations

formative) Markings required to be translated and suggested French and Spanish


https://ulnorm.com/api/?name=UL 2200 2022.pdf

ANSI/CAN/UL/ULC 2200 SEPTEMBER 23, 2022

No Text on This Page



https://ulnorm.com/api/?name=UL 2200 2022.pdf

SEPTEMBER 23, 2022 ANSI/CAN/UL/ULC 2200

Preface

This is the Third Edition of ANSI/CAN/UL/ULC 2200, Standard for Safety for Stationary Engi
Assemblies.

ne Generator

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO). ULC Standards is accredited by 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/G
approved in
Developmen
date of publig

AN/UL/ULC 2200 Standard is under continuous maintenance, whereby ea(
compliance with the requirements of ANSI and SCC for accreditation of
Organization. In the event that no revisions are issued for a period-of four y
ation, action to revise, reaffirm, or withdraw the standard shall be initiated.

Annex A is identified as Normative, as such, form mandatory parts of this Standard.

Annex B, ideptified as Informative, is for information purposes only.

here are two official languages, English and Freneh. All safety warnings must
Attention is drawn to the possibility that someCanadian authorities may requ
/or installation instructions to be in both official tanguages.

In Canada, {
and English.
markings an

This joint erican National Standard and National Standard of Canada is based
supersedes, the Second Edition of UL 2200.

Comments of proposals for revisions on any part of the Standard may be submitted at any tin
should be supmitted via a Proposal Reguest in the On-Line Collaborative Standards Develog
(CSDS) at htfps://csds.ul.com.

UL's Standafds for Safety are~copyrighted by UL. Neither a printed nor electronic copy d
should be alfered in any way.,All of UL's Standards and all copyrights, ownerships, and rig
those Standards shall remain the sole and exclusive property of UL.

To purchase |UL Standards, visit the UL Standards Sales Site at
http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.

h revision is
a Standards
ears from the

be in French
ire additional

bn, and now

ne. Proposals
ment System

f a Standard
hts regarding

This Edition of the Standard has been formally approved by the UL Standards Technical Panel (STP) on

Stationary Engine Generator Assemblies, STP 2200.

This list represents the STP 2200 membership when the final text in this standard was balloted. Since that

time, changes in the membership may have occurred.
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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 stationary engine generator assemblies that are intended for installation
and use in ordinary locations in accordance with the following:

a) The National Electrical Code, NFPA 70;

b) The Canadian Electrical Code, Part I, CSA C22.1;

c) The Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines,

NFP
d) Na
e)Th
f) The
g9)Th
h) Th
i) The
J)Em
1.2 Units th
a) AS
b) Bo
c) Prq

d) G4
| 1.2A Thesd

1.3 Hazard
mechanical

37;
ural Gas and Propane Installation Code, CSA B149.1;

e Code for Digester Gas, Landfill Gas, Biogas Generation and Utilization, ANSI/(
Installation Code for Qil-Burning Equipment, CSA B139;

p Standard for Health Care Facilities, NFPA 99;

b Code for Canadian Health Care Facilities, CSA Z8000;

Standard for Emergency, Standby Power Systems,"NFPA 110; and

brgency Electrical Power Supply for Buildingi;CSA C282.

at incorporate a pressure vessel shall comply with the following:
ME Boiler and Pressure Vessel Caode;

ler, Pressure Vessel, and Pressure Piping Code, CSA B51;
cess Piping, ASME B31.3; and

5-Fired Low Pressure Steam and Hot Water Boilers, ANSI Z21.13/CSA 4.9

requirements apply to accessory equipment intended to modify the unit constru

5 addressed by this Standard include electrical (energy, shock, explosid

gaseous fuels

CSA B149.6;

ction.

n, and fire),
or liquid and

enclosures and moving parts), fuel related (containment and flow control f

1.4 These requirements do not cover engine generator assemblies for use in hazardous (Classified)

locations.

1.5 These requirements do not cover engine generator assemblies for shipboard marine applications.

2 Components

2.1 Except as indicated in 2.2, a component or auxiliary equipment used as a part of a unit covered by
this Standard shall comply with the requirements for that component. A component shall comply with both
the applicable United States and Canadian Standards.

2.2 A component is not required to comply with a specific requirement that:
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a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

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

2.4 Components that are incomplete in construction features or restricted in performance capabilities
shall be used only under the specific conditions for which they have been evaluated.

3 Units of Measurement

3.1 The valyes given in SI (metric) units shall be normative. Any other values are for infermation only.

3.2 Values s$tated without parentheses are the requirement. Values in parenthéses are explanatory or
approximate information.

4 Glossary
4.1 In the teixt of this Standard, the term "unit" refers to any produetCovered by this Standard.
4.2 For the purpose of this Standard, the following definitions-apply.

4.3 AC CONVENIENCE RECEPTACLE — A receptaclethat is intended for general use.

4.3A ACCEPBSIBLE, READILY (READILY ACCESSIBLE) — Capable of being reached quickly for
operation, repewal, or inspections without requiring those to whom ready access is requisite to take
actions such ps to use tools (other than keys),-to climb over or under, to remove obstacles, ¢r to resort to
portable laddgrs, and so forth. [NFPA 70, Article 100]

NOTE 1: Use of keys is a common practice under controlled or supervised conditions and a common alternative to the ready access
requirements undler such supervised conditiens as provided elsewhere in the NEC.

NOTE 2: Within the context of this Stanidard, a readily visible marking shall be readily accessible for visual inspection

4.3B ACCEBSORY,EQUIPMENT — A piece of equipment that is:

a) Degigned'to be attached or added to a unit of a system; and

b) Of asize that it can be marked for identification by a catalog number or its equivalent.

4.4 AMBIENT AIR TEMPERATURE - The temperature, determined under prescribed conditions, of the
air surrounding the complete engine generator assembly, switching device or fuse. [IEC 60050-441: IEV
ref 441-11-13, modified]

NOTE: For engine generator assemblies, switching devices or fuses installed inside an enclosure, it is the temperature of the air
outside the enclosure.

Adapted by UL from IEC 60050-441, International Electrotechnical Vocabulary Chapter 441: Switchgear, Controlgear and Fuses,
with permission of the American National Standards Institute (ANSI) on behalf of the International Electrotechnical Commission. All
rights reserved.

4.5 AUTOMATIC SAFETY SHUTOFF VALVE (ASSV) — A device consisting of a valve and operator that
controls the fuel supply to the engine. The operator may be actuated by the application of fuel pressure on
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a flexible diaphragm, by electrical means, by mechanical means, or some other means. The valve serves
as a safety device that closes upon command from the automatic engine shutdown sensor or
programmable control.

Adapted from ANSI Z21.21-2015/CSA 6.5-2015 with permission of CSA Group.

4.6 AUTOMATIC VALVE - A valve which controls the flow of fuel to the engine during normal operation,
and will automatically shut off the flow of fuel to the engine in case the engine stops for any cause.
Automatic valves include zero governor type regulating valves, safety shutoff valves, and combination

metering safety shutoff valves. Also see 4.5.

Adapted from ANSI Z21.21-2015/CSA 6.5-2015 with permission of CSA Group.

4.7 AUTON
control syste

4.8 BARRI
electric shoc

4.9 BATTE
battery or ce

410 BATT
controlled by

411 BATTH
to the atmos

412 BUS
distributing th

413 CAST]
components
are typically

414 CELL
by a commo,
electrical end

IATIC SAFETY VENT VALVE (ASVV) — A valve that is automatically opens
M or by an emergency device.

FR — A means of isolating that reduces the risk of access to a part that involves
, injury to persons, or electrical energy — high current levels. See 464 and 4.65

RY CASE/COVER — The container that directly encloses,and confines the el
l.

ERY, VALVE-REGULATED — A battery in which.the venting of the products of
a reclosing pressure-sensitive valve.

ERY, VENTED — A battery in which the products of electrolysis and evaporation
pbhere. These batteries have commonly-been referred to as "flooded" or "wet."

BAR — A conductor or an assembly of conductors for collecting electric
em to outgoing feeders.

INSULATED or CAST.INSULATION — A polymeric insulating material applied t
or equipment such.as, transformers, windings, bus bars or coils. Cast insulateg
potted or fully impregnated with an epoxy resin.

— The main‘components are two electrodes of dissimilar material separated fron
h ionically<conductive electrolyte, that are intended to convert chemical energ

rgy.

415 CLAS

5 "POWER | IMITED CIRCUIT — A circuit which is supplied from a source h

by the safety

a risk of fire,

ectrolyte of a

electrolysis is

escape freely

currents and

o conductors,
components

h one another
l directly into

ving a rated

output of not more than 30 V and 1000 VA. This is often wiring between the protective overcurrent device
and connected load equipment.

4,16 CLASS 2 CIRCUIT — A circuit which is supplied from a Class 2 transformer.

4.17 CLASS 2 TRANSFORMER - A step-down transformer complying with the applicable requirements
in CSA C22.2 No. 66-1 /UL 5085-1 and CSA C22.2 No. 66.3 / UL 5085-3.

4.18 CLASS 3 CIRCUIT — In the US, a circuit which is supplied from a Class 3 Transformer.

In Canada, Class 3 circuits are not recognized in the Canadian Electrical Code, Part I.

4.19 CLEARANCE - The shortest distance through air spacing between two conductive parts.
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4.20 COMPONENT — Refers to subassemblies used in the construction of the generating assembly.

4.21 CONDUCTIVE PART — A part which is capable of conducting current, although it is not necessarily
used for carrying current. [IEC 60050-441: IEV ref 441-11-09, modified]

Adapted by UL from IEC 60050-441, International Electrotechnical Vocabulary Chapter 441: Switchgear, Controlgear and Fuses,
with permission of the American National Standards Institute (ANSI) on behalf of the International Electrotechnical Commission. All
rights reserved.

4,22 CONTROL CIRCUIT — A circuit used for monitoring and or control of an engine generator assembly.

4,23 CONTROL POWER TRANSFORMER (CPT) — A transformer utilized to supply voltage for control
circuits and apixiliary devices.

4.24 COVER - An unhinged portion of an enclosure that covers an opening.

4.25 CREE
between two

PAGE DISTANCE — The shortest distance along the surface.‘of,"an insula
conductive parts.

ting material

4.26 DEDIC

power to spe
battery charg

4.27 DEGR
prevent acces

4.28 DOOR

4.29 ELECIT
between posi

430 ELECT
files) provideq
an electronic

4.31 ENCL(

a) Reg
or

ATED PURPOSE GENERATOR OUTLET / RECEPTACLE — A receptacle ug
Cific purpose generator components or accessories sdeh as block heaters, oil
BrS.

FE OF PROTECTION — The extent of protection provided by an enclosure
s to moving parts.

— A hinged portion of an enclosure that'covers an opening.

ROLYTE - A semisolid, liquid,)or aqueous salt solution that permits ioni
ive and negative electrodes of.a cell.

RONIC FORMAT — Any“electronic media content (other than computer progra
on commonly available physical media or internet link, which is intended to be
form (such as a textfile or PDF) or as printed output derived from the electronic

DSURE — That ' portion of a unit that:

uces the-accessibility of a part that involves a risk of fire, electric shock or injur

ls

ed to supply
heaters, and

or guard to

C conduction

S or system
ed in either
jocument.

y to persons;

b) Reduces the fisk of propagation of flame, sparks, and molten metal initiated by an electrical
disturbance occurring within.

4.32 ENGINE — A prime mover machine that converts energy into motion that may consume fuel in the
process.

4.33 FIELD-WIRING LEAD - Any lead to which a supply, load, or other wire is intended to be connected
by an installer.

4.34 FIELD-WIRING TERMINAL — A terminal to which a supply, load, or other wire is intended to be
connected by an installer.

4.35 GENERATOR ASSEMBLY
generator/alternator.

— Refers to the assembly, consisting of the engine and
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4.36 GROUND — The earth.

4.37 GROUNDING KIT — A grounding terminal means intended to be field-connected or factory-installed,
consisting of connectors (lugs) and hardware, such as bolts, studs, or screws, and suitable for connecting
a conductor 14 AWG (2.08 mm?) or larger to equipment required to be grounded, which is in addition to the
means for securing conduit or cable armor. It is not intended that a grounding kit consist merely of screws
for direct attachment of grounding conductors.

In Canada, a grounding kit can also be referred to as a bonding kit.

4.38 HEAT SINK - A piece of thermally conductive metal attached to a semiconductor or other electronic
device and eignnd io prn\/anf it from r\\/orhagfing hy nnnHllnfing heat away. from it and r:\rl'ating it to the

environment

439 IMPU
form and pol

| SE WITHSTAND VOLTAGE - The specified peak value of impulse xoltages,
brity, that does not cause breakdown under specified conditions of test.

of prescribed

440 INSUL
temperature

ATION CLASS - The classification of insulation materials for the purpose o
imits for the use of the material.

f establishing

441 INTER
electric shoc
or to automa

4.42 |ISOLA
provides, in {
441: IEV ref 4

Adapted by UL
with permission
rights reserved.

4.43 LIMIT

LOCK — A means relied upon to reduce the accessibility to an area that res
K, electrical energy — high current levels, or injury to)persons until the risk has b
ically remove the risk when access is gained.

TING MEANS (isolating switch or disconfector) — A mechanical switching
he open position, isolating distance in the'main circuit from the source of powe
141-14-05, modified]

from IEC 60050-441, International Electrotechnical Vocabulary Chapter 441: Switchgear, Contro|
of the American National Standards Institute (ANSI) on behalf of the International Electrotechnical

ED-ENERGY CIRCUIT — An ac or dc circuit having a voltage not exceeding 1

ults in risk of
Ben removed,

) device that
. [IEC 60050-

gear and Fuses,
Commission. All

DOO volts and

the energy lifnited to 100 volt-amperes by any of the following:
a) Sefondary winding-of a transformer;
b) One or more\resistors complying with 26.10; or

c) A regulating network complying with 26.11.

4.44 LINEAR LOAD - A load that does not rectify the current or otherwise alter the current wave shape,
resulting in a load current that is proportional to the instantaneous voltage.

445 LIVE PART — Denotes metal or a conductive part within the unit that during intended use involves a
risk of electric shock.

446 LOW-VOLTAGE - For this Standard, ac voltage in the range of 50 to 1,000 Vac and 1,500 Vdc (in
Canada, 30 to 750 V). The applicable installation codes refer to voltages above 1,000 Vrms (750 Vrms in
Canada) as “high voltage”.

447 LOW-VOLTAGE, LIMITED-ENERGY (LVLE) CIRCUIT — A circuit involving an alternating current
voltage of not more than 30 Vrms (15 Vrms wet), 42.4 V peak (24.2 V peak wet) or a direct current voltage
of not more than 42.4 V (30 V wet) and supplied by:
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a) An inherently limited Class 2 transformer or a not inherently limited Class 2 transformer and an
overcurrent protective device that is:

1) Not of the automatic reclosing type;
2) Trip-free from the reclosing mechanism; and

3) Either not readily interchangeable with a device of a different rating, or provided with a
marking in accordance with 94.7.

b) A combination of an isolated transformer secondary winding and one or more resistors or a

regulating network complying with 26.11 that complies with all the performance requirements for an
inherently limited Class 2 transformer or power source:; or

c) A Qattery that is isolated from the primary circuit or a combination of a battery, jncluding the
battery charging circuit of a unit that is isolated from the primary circuit, and one-or more resistors
or a rggulating network complying with 26.11.

The DC dry yoltage limit is 60 V in the US and 42.4 V in Canada, and this Standard includes the lower

value for congistency.

4.48 MECHANICAL GUARD (or partition) — A part, barrier, or enclosure that reduces the r{sk of access
to or separatihng a component from another or prevents the splashing, dripping or spraying of coolant, oil,

or fuel that hgs the potential of causing an electrical fire, fuel fire hazard, or injury to persons.

4.49 MEDIYM-VOLTAGE - For this Standard, a voltage>over 1,000 Vac or 1,500 Vdc (in Canada, over
750 V), up tg 46 kV. The applicable installation codes: refer to voltages above 1,000 Vrms {750 Vrms in

Canada) as “lpigh voltage”.

450 MEDIUM-VOLTAGE COMPARTMENT = A compartment containing one or more medium-voltage

components.

4.51

MEDIUM-VOLTAGE FUSE - A_current-limiting fuse intended for use in medium-volfage circuits,

capable of ipterrupting all currents from the rated maximum interrupting current down |to the rated

minimum intefrupting current (where applicable).

NOTE: See IEEE C37.40, which\categorizes different types of current-limiting fuses based on their minimum int¢rrupting current

capability:

a) BACKUP CURRENT-LIMITING FUSE — a current-limiting fuse capable of interrupting all currents from itg rated maximum
interrupfing current down to its rated minimum interrupting current.

ELQE

currents from its rated maximum interrupting current down to the minimum continuous current that can cause the fusible
element to melt.

¢) GENERAL-PURPOSE CURRENT-LIMITING FUSE - a current-limiting fuse capable of interrupting all currents from its
rated interrupting current down to the current that causes melting of the fusible element(s) in one hour or more.

4.52 MODULE - A packaged functional assembly component of the generator assembly, such as engine
module or generator module.

4,53 OPERATING VOLTAGE - The voltage across two points occurring due to normal operation of the
product when controls are set in any position.

4,54 OUTPUT RECEPTACLE - A receptacle that is intended to carry the output power of the generator.
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455 OVERCURRENT - A current exceeding the rated continuous current. Overcurrents can result from
motor starting, overload, short-circuit, or ground faults.

456 OVERLOAD - Equipment operating condition exceeding normal rated current or power.

457 OVERVOLTAGE CATEGORY - Grouping of products based on typical installed location with
respect to overvoltage protection and available energy.

4.58 POLLUTION - Any addition of contaminants, solid, liquid, or gaseous (ionized gases), and moisture
that may produce a reduction of dielectric strength or surface resistivity.

459 POLL|
clearance an

it-aproduct where the
by desigh af the product.
on-ventilated

Y c O

d creepage distance measurement is made and can be controlle

For examplg
enclosures d

, enclosures can be used to achieve pollution degree 3, heaters within
an help achieve pollution degree 2, and encapsulation can be used to ach

eve pollution

degree 1.
4.60 PRESSURE TERMINAL CONNECTOR - A field-wiring terminal that accomplishes the connection
of one or mpre conductors by means of pressure without the use of solder. Examples ¢f a pressure

terminal confmector are the:

a) Ba
b) Cri

c) Clg

4.61 PRIM
and or branc

4.62 REST

a) Ac
restri

b) Ac
autho

463 RISK
health) and t

rel and setscrew type;
mp-type barrel; or

mping plate and screw type.

ARY CIRCUIT — Wiring and components that are conductively connected to a
N circuit.

RICTED ACCESS AREA - A Jocation for equipment where the following apply:

cess is only gained by service personnel who have been instructed of the re
tions applied to the:lgeation and about any precautions that must be taken; and

Cess is through.the use of a special tool or other means of security and is cor
rity responsible for the rotating equipment or live component location.

— Combination of the probability of occurrence of harm (i.e. physical injury
ne seyerity of harm. [ISO 12100, 3.12, modified]

power output

asons for the

trolled by the

br damage to

4.64 RISK OF ELECTRIC SHOCK - As defined in Electric Shock, Section 9.

4.65 RISK OF ELECTRICAL ENERGY — HIGH CURRENT LEVELS - The risk for damage to property or
injury to persons, other than by electric shock, from available electrical energy is determined to exist, when
between a live part and an adjacent dead metal part or between live parts of different polarity, there exists
a potential of 2 V or more and either:

a) An available continuous power level of 240 VA or more; or

b) A reactive energy level of 20 J or more.

For example, a tool, or other metal short-circuiting a component is capable of causing a burn or a fire when
enough energy is available at the component to vaporize, melt, or more than warm the metal.
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4.66 RISK OF FIRE — A risk of fire exists at any component unless an investigation of the supply
delivering power to that component complies with the criteria in 26.4 — 26.12.

4,67 SAFETY CIRCUIT — Any primary or secondary circuit that is relied upon to reduce the risk of fire,
electric shock, injury to persons, or electrical energy — high current levels. For example, in some
applications, an interlock circuit is a safety circuit.

4.68 SAFETY FUNCTION — Function of a machine whose failure can result in an immediate increase of
risk(s). [ISO 12100, 3.30]

4.69 SECONDARY CIRCUIT — A circuit supplied from a secondary winding of an isolating transformer.

"

See Section S

470 SERVI
disconnects &

471 SERVI
of the risks e

themselves @nd other persons. Service personnel tasks include periodic engine main

changing oil

4,72 SKIN-T
exterior to the
the enclosure

4.73 STATI

4.74 SWITQ
ungrounded ¢

4.75 SWITC
power source

476 SYNC
output of a g
power systen

4.77 TOOL
to operate a S

1 _Transformers
- T

CE DISCONNECTING MEANS or SERVICE DISCONNECT - Isolatifng
Il conductors into a building or other structure from the service entrance conducf

CE PERSONNEL - Persons having technical training and expefiente required
hcountered when performing a task and the measures to be:taken to minimiz

nd filters.

[IGHT ENCLOSURE — An enclosure where required’ clearances are provided
with no accessibility to uninsulated live electrical’components.

DNARY — A unit that is intended to be hardwired and/or permanently installed.

H, LOCKOUT - An indicating type switch that provides a means to d
onductors and is also providedwith a positive lockout in the “off” position.

H, TRANSFER - A devicefor transferring one or more load conductor connecti
to another.

HRONIZATION ~\The matching of the voltage amplitude, phase angle, and freg
enerator with, the amplitude, phase angle, and frequency of other generators
or electrie,utility.

- A screwdriver, wrench, or any other special object that is a service access tog
crewylatch, or similar fastening means.

means that
ors.

to be aware
b the risks to
tenance like

through the

enclosure with maintenance access to parts of'\the ‘engine generator set from the outside of

sconnect all

bns from one

uency of the
, the electric

| that is used

4.78 USER

— Any person other than service personnel. Sometimes referred to as operator.

4.79 USER ACCESS AREA — An area to which, under normal operating conditions, one of the following

applies:

a) Acc

ess is gained without the use of a tool;

b) The means of access is deliberately provided to the user; or

c) The user is instructed to enter regardless of whether or not tools are required to gain access.
This includes control panels, behind locked doors, and inside of access covers with guarding or
barriers in place to prevent the user from accessing rotating machinery or live components.
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4.80 UTILITY-INTERACTIVE — A generator intended for use in parallel with an electric utility or electric
power system to supply common local area / micro grid system loads and sometimes deliver power to the

utility.

4.81
generator en

closure.

WALK-IN ENCLOSURE - An enclosure that allows an operator or service person to enter inside the

4.82 WEATHER ENCLOSURE - An enclosure for outdoor use that is integral to the engine generator
and protects the engine generator assembly from the wetting of live parts in an outdoor environment while
the unit is operating or is in standby.

4.83 WRIT
of or with the

4.84 ZERO
allows fuel fl
when vacuur

5 Referend

5.1 Anyun
interpreted a

5.2 Throug
in Canada,

Combined re
requirementg

5.3 Thefoll

product.

ed Publications

GOVERNOR REGULATOR (vacuum demand regulator) — A fuel regulatin
bw when a partial vacuum is applied to the regulator output port. The regulator 3
n demand on the output port is discontinued.

jated reference to a code or standard appearing in the‘tequirements of this star
5 referring to the latest edition of that code or standard:

hout this Standard, the CSA and ULC standard.references apply to products int
vhile the UL standard references apply te-products intended for use in the U
ferences are separated by a slash (“ / ”)'to denote the difference between t
specified for use in Canada and the Ynited States.

pwing publications are referenced’in this Standard:

| form as part

j device that

tops fuel flow

dard shall be

bnded for use
nited States.
he applicable

Canada

United States

ANSIZ21.13/

ICSA 4.9, Gas-Fired Low Pressure Steam and

Hot Water Boilers

ANSI Z21.13/ CSA 4.9, Gas-Fired Low Pressur
Hot Water Boilers

P Steam and

ANSI Z221.18/

ICSA 6.3, Gas ApplianCe,Rressure Regulators

ANSI Z21.18 / CSA 6.3, Gas Appliance Pressur

b Regulators

ANSI Z21.21 /|ICSA 6.5, Automatic Valves for Gas Appliances ANSI Z21.21/ CSA 6.5, Automatic Valves for Ggs Appliances
ANSI Z21.80 /[CSA 6.22, Line'Pressure Regulators ANSI Z21.80 / CSA 6.22, Line Pressure Regulators

ASME B1.20.1|, Pipe Thfeads, General Purpose (Inch) ASME B1.20.1, Pipe Threads, General Purpose|(Inch)
ASME B31.3, Process\Piping ASME B31.3, Process Piping

ASME B31.4,

Pipeline Transportation Systems for Liquids and

ASME B31.4, Pipeline Transportation Systems

or Liquids and

Slurries

Slurries

ASME B36.10M, Welded and Seamless Wrought Steel Pipe

ASME B36.10M, Welded and Seamless Wrought Steel Pipe

ASME B36.19M, Stainless Steel Pipe

ASME B36.19M, Stainless Steel Pipe

ASTM A90/A90M, Standard Test Method for Weight [Mass] of
Coating on Iron and Steel Articles with Zinc or Zinc-Alloy
Coatings

ASTM A90/A90M, Standard Test Method for Weight [Mass] of
Coating on Iron and Steel Articles with Zinc or Zinc-Alloy
Coatings

ASTM B117, Standard Practice for Operating Salt Spray (Fog)
Apparatus

ASTM B117, Standard Practice for Operating Salt Spray (Fog)
Apparatus

ASTM A179 / A179M, Standard Specification for Seamless
Cold-Drawn Low-Carbon Steel Heat-Exchanger and
Condenser Tubes

ASTM A179 / A179M, Standard Specification for Seamless
Cold-Drawn Low-Carbon Steel Heat-Exchanger and
Condenser Tubes

ASTM E230/E230M, Standard Specification and Temperature-
Electromotive Force (emf) Tables for Standardized
Thermocouples

ASTM E230/E230M, Standard Specification and Temperature-
Electromotive Force (emf) Tables for Standardized
Thermocouples
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Canada

United States

ASTM D412, Standard Test Methods for Vulcanized Rubber
and Thermoplastic Elastomers Tension

ASTM D412, Standard Test Methods for Vulcanized Rubber

and Thermoplastic Elastomers Tension

ASTM D471, Standard test method for rubber property — Effect
of liquids, ASTM F152, Standard Test Methods for Tension
Testing of Nonmetallic Gasket Materials

UL 157, Gaskets and Seals

Zinc-Coated (G

ASTM A653/A653M, Standard Specification for Steel Sheet,

alvanized) or Zinc-Iron Alloy-Coated

(Galvannealed) by the Hot-Dip Process

ASTM A653/A653M, Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated

(Galvannealed) by the Hot-Dip Process

ASTM F1120, Standard Specification for Circular Metallic
Bellows Type Expansion Joints for Piping Applications

ASTM F1120, Standard Specification for Circular

Bellows Type Expansion Joints for Piping Applications

Metallic

ASTM D1525, Standard Test Method for Vicat Softening

ASTM D1525, Standard Test Method for Vicat Softening

Switches and Jircuit-Breaker Enclosures

Temperature of[PTastics Temperature of Plastics |

CAN/CGSB 12{1, Safety Glazing ANSI 797.1, Safety glazing Materials Used(in Bafldings —
Safety Performance Specifications and Methods |of Test

CSA C22.2 N0 0.2, Insulation Coordination UL 840, Insulation Coordination Inclading Clearapces and
Creepage Distances for Electrical Equipment

CSA C22.2 No.|0.15, Adhesive Labels UL 969, Marking and Labeling Systems

CSA C22.2 No.|0.17, Evaluation of Properties of Polymeric UL 746C, Polymeric Materials — Use in Electrical|Equipment

Materials Evaluations

CSA C22.2 No.|0.17, Evaluation of Properties of Polymeric UL 796, Printed-Wiring’'Boards

Materials

CSA C22.2 No.|0.19, Requirements for Service Entrance UL 869A, Reference Standard for Service Equipment

Equipment

CSA C22.2 No.|0.22, Evaluation Methods for Arc Resistance IEEE C87.20.7, Guide for Testing Metal-Encloseql Switchgear

Ratings of Enclpsed Electrical Equipment RatedUp to 38 kV for Internal Arcing Faults

CSA C22.2 No /0.8, Safety functions incorporating electronic ULt 1998, Software in Programmable Components

technology

CSA C22.2 No |5, Molded-Case Circuit Breakers, Molded-Case | UL 489, Molded-Case Circuit Breakers, Molded-Case Switches

and Circuit-Breaker Enclosures

CSA C22.2 No|

8, Electromagnetic Interference (EMI)-Filters

UL 1283, Electromagnetic Interference Filters

CSA C22.2 No,

9.0, General Requirements fortuminaires

UL 2108, Low Voltage Lighting Systems

CSA 8.3, Thern
Conducting Prg

CGA-8.1, Elast
Conducting Prg

oplastic Hose And Hose Couplings For
pane And Natural Gas

bmeric Composite Hose/and Hose Couplings for
pane and Natural Gas

UL 21, LP-Gas Hose
UL 569, Pigtails and Flexible Hose Connectors fd

rLP Gas

UL 506, Specialty Transformers

CSA C22.2 No,

14, Industrial Control Equipment

UL 508, Industrial Control Equipment

CSA C22.2 No|

18,1, Metallic Outlet Boxes

UL 514A, Metallic Outlet Boxes

CSA C22.2 No,

18.2, Nonmetallic Outlet Boxes

UL 514C, Nonmetallic Outlet Boxes, Flush-Devid

e Boxes, and

Covers

CSA C22.2 No.
Device

42.1, Cover Plates for Flush-Mounted Wiring

UL 514D, Cover Plates for Flush-Mounted Wiring Devices

CSA C22.2 No.

18.3, Conduit, Tubing, and Cable Fittings

UL 514B, Conduit, Tubing, and Cable Fittings

CSA C22.2 No.

26, Construction and Test of Wireways,

Auxiliary Gutters, and Associated Fittings

UL 870, Wireways, Auxiliary Gutters, and Associated Fittings

CSA C22.2 No.

29, Panelboards and Enclosed Panelboards

UL 67, Panelboards

CSA C22.2 No.

31, Switchgear Assemblies

IEEE 1247, IEEE Standard for Interrupter Switches for

Alternating Current Rated Above 1000 Volts

IEEE C37.20.2, IEEE Standard for Metal-Clad Switchgear
IEEE C37.20.3, Metal-Enclosed Interrupter Switchgear (1 kV —

38 kV)

IEEE C37.20.4, Indoor AC Switches (1 kV to 38 kV) for Use in

Metal-Enclosed Switchgear
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NEMA C37.54, For Indoor Alternating Current High-Voltage
Circuit Breakers Applied as Removable Elements in Metal-
Enclosed Switchgear — Conformance Test Procedures

NEMA C37.57, For Switchgear — Metal-Enclosed Interrupter
Switchgear Assemblies — Conformance Testing

NEMA C37.58, For Switchgear — Indoor AC Medium-Voltage
Switches for Use in Metal-Enclosed Switchgear — Conformance
Test Procedures

NEMA CC1, Electric Power Connection for Substations

CSA C22.2 No

.42.1, Nonmetallic Outlet Boxes

UL 514C, Nonmetallic Outlet Boxes, Flush-Device Boxes, and
Covers

CSA C22.2 Ng

. 46, Electric Air Heaters

UL 499, Electric Heating Appliances

CSA C22.2 No

. 47, Air-Cooled Transformers (Dry Type)

UL 1561, Dry-Type General Purpose and-Power Transformers

CSA B51, Boil

br, pressure vessel, and pressure piping code

ASME B31.3, Process Piping

CSA B51, Boil

br, Pressure Vessel, and Pressure Piping Code

ASME Boiler and pressure vessel Code VIII Rules for
Construction of Pressure Vessels, Division 1

CSA C22.2 Ng. 65, Wire Connectors UL 486A-486B, Wire Connectors

CSA C22.2 Ng. 65, Wire Connectors UL 486E, Equipment Wiring Terminals for Use with Aluminum
and/or Copper Conductors

CSA C22.2 Ng. 66.1, Low Voltage Transformers — Part 1: UL 5085-1, Low Voltage Transformers — Part 1: [General

General Requifements Requirements

CSA C22.2 No. 66.2, Low Voltage Transformers — Part 2: UL 5085-2, Low Voltage Transformers — Part 2: [3eneral

General Purpose Transformers Purpase Jransformers

CSA C22.2 Ng. 66.3, Low Voltage Transformers — Part 3: Class | UL 5085-3, Low Voltage Transformers — Part 3: Class 2 and

2 and Class 3 Jransformers Class 3 Transformers

CSA C22.2 Nag. 75, Thermoplastic-Insulated Wires and Cables UL 83, Thermoplastic-Insulated Wires and Cabl¢s

CSA C22.2 Ng. 94.1, Enclosures for Electrical Equipment,..Non- | UL 50, Enclosures for Electrical Equipment, Nor}-

Environmental|Considerations Environmental Considerations

CSA C22.2 N9
Environmental

. 94.2, Enclosures for Electrical Equipment,
Considerations

UL 50E, Enclosures for Electrical Equipment, Efvironmental
Considerations

CSA C22.2 Ng

107.1, Power Conversion Equipment

UL 1012, Power Units Other Than Class 2

CSA C22.2 Ng.

107.1, Power ConversiomEquipment

UL 1741, Inverters, Converters, Controllers and
Interconnection System Equipment for Use with
Energy Resources

Distributed

CSA C22.2 Ng

107.2, Battery Chargers

UL 1236, Battery Chargers for Charging EnginetStarter

Batteries

CSA C22.2Ng

107.3, Uninterruptible Power Systems

UL 1778, Uninterruptible Power Systems

CSA C22.2 Ng

. 100, Motors and Generators

UL 1004-4, Electric Generators

CSA C22.2 Ng

11, General-Use Snap Switches

UL 20, General-Use Snap Switches

CSA C22.2 No.

139, Electrically Operated Valves

UL 429, Electrically Operated Valves

UL 428A, Electrically Operated Valves for Gasoline and
Gasoline/Ethanol Blends with Nominal Ethanol Concentrations
Up to 85 Percent (EO — E85)

UL 428B, Electrically Operated Valves for Diesel Fuel,
Biodiesel Fuel, Diesel/Biodiesel Blends with Nominal Biodiesel
Concentrations Up to 20 Percent (B20), Kerosene, and Fuel QOil

CSA C22.2 No.

141, Emergency Lighting Equipment

UL 924, Emergency Lighting and Power Equipment

CSA C22.2 No.

144, Ground Fault Circuit Interrupters

UL 943C, Outline for Special Purpose Ground-Fault Circuit-
Interrupters

CSA C22.2 No

. 144 1, Ground-Fault Circuit-Interrupters

UL 943, Ground-Fault Circuit-Interrupters

CSA B149.1, Natural Gas and Propane Installation Code

UL 181, Factory-Made Air Ducts and Air Connectors

CSA B149.6, Code for digester gas, landfill gas, and biogas
generation and utilization

ANSI/CSA B149.6, Code for digester gas, landfill gas, and
biogas generation and utilization
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CSA C22.2 No. 153, Electrical Quick-Connect Terminals UL 310, Electrical Quick-Connect Terminals
CSA C22.2 No. 165, Electric Boilers UL 834, Heating, Water Supply, and Power Boilers — Electric
CSA C22.2 No. 178.1, Transfer Switch Equipment UL 1008, Transfer Switch Equipment
CSA C22.2 No. 190, Capacitors for Power Factor Correction UL 810, Capacitors
CSA C22.2 No. 197, PVC Insulating Tape UL 510, Polyvinyl Chloride, Polyethylene, and Rubber
Insulating Tape
CSA C22.2 No. 198.1, Extruded Insulating Tubing UL 224, Extruded Insulating Tubing
CSA C22.2 No. 223, Power Supplies with Extra-Low-Voltage UL 1310, Class 2 Power Units
Class 2 Outputs
CSA C22.2 No.236, Heating and Coaling Equipment LUL 1995 Heating and Caaling Equipment
CSA C22.2 No250.0, Luminaires UL 1598, Luminaires
CSA C22.2 No{250.0, Luminaires UL 2108, Low Voltage Lighting Systems
CSA C22.2 No|253, Medium-Voltage AC Contactors, UL 347, Medium-Voltage AC Contactors, Controljers, and
Controllers, angq Control Centres Control Centers
CSA C22.2 No 268, Power circuit breakers up to 1000 UL 1066, Low-Voltage AC and DE Power Circuit [Breakers
Vac/1500 Vdc Used in Enclosures
CSA C282, Emprgency Electrical Power Supply for Buildings NFPA 110, Emergency.and Standby Power Syst¢ms
CSA C22.2 No 295, Neutral Grounding Devices IEEE C57.32, Requirements, Terminology, and Test
Procedures fopNeutral Grounding Devices
CSA C22.2 No.|301, Industrial Electrical Machinery NFPA 79, Electrical Standard for Industrial Machfnery

CSA E60384-1
Equipment — P3

to the Supply M

L, Fixed Capacitors for Use in Electronic
rt 14: Sectional Specification: Fixed Capacitors

for Electromagnetic Interference Suppression and Connection

ains

UL 60384+14, Fixed Capacitors for Use in Electrd
— Part 14: Sectional Specification: Fixed Capacit
Electromagnetic Interference Suppression and G
the'Supply Mains

nic Equipment
rs for
lonnection to

CSA C22.2 No,
Enclosures (IP

60529, Degrees of Protection Provided by
Code)

IEC 60529, Degrees of Protection Provided by E
Code)

hclosures (IP

CSA-E60730-1
Requirements

Automatic Electrical controls — Part 1:'General

UL 60730-1, Automatic Electrical Controls — Part
Requirements

1: General

CSA C22.2 No,
Safety — Part 1

60950-1, Information Technology-Equipment —
General Requirements

UL 1989, Standby Batteries

CSA C22.2 No|
Electrical Equip
Use — Part 2-03
Measuring Circ|

61010-2-030, Safety Requirements for

ment for Measurement, *Control, and Laboratory
0: Particular Requiféments for Testing and

its

UL 61010-2-030, Safety Requirements for Electr
for Measurement, Control, and Laboratory Use —
Particular Requirements for Testing and Measuri

cal Equipment
Part 2-030:
hg Circuits

CSA C61869-1
Requirements 3
Part 5: Addition|
transformers,

of the identicall

Instrument(Transformers — Part 1: General
nd CSA C61869-5, Instrument transformers —
bl requirements for capacitor voltage
hichihis an adoption, with Canadian deviations,

titled 1IEC (International Electrotechnical

IEEE C57.13, Requirements for Instrument Tran
IEEE C57.13.5, Performance and Test Requirem)
Instrument Transformers of a Nominal System V.
kV and Above

formers, and
ents for
ltage of 115

Commission) S

dnddra o 16oy-o (1rst earon, ZUTi-Ur)

CSA C61869-1,
Requirements, CSA C61869-2, Instrument Transformers — Part
2: Additional Requirements for Current Transformers, CSA
C61869-3, Instrument Transformers — Part 3: Additional
Requirements for Inductive Voltage Transformers

Instrument Transformers — Part 1: General

IEEE C57.13, Requirements for Instrument Transformers, and
IEEE C57.13.2, Conformance Test Procedure for Instrument

Transformers

UL 795, Commercial-Industrial Gas Heating Equi

pment

CSA Component Acceptance Service Notice No. 5, Component
Acceptance Service for Optocouplers and Related Devices

UL 1577, Optical Isolators

Equipment

IEC 60417 Database, Graphical Symbols for Use on

IEC 60417 Database, Graphical Symbols for Use on

Equipment

wire based test

IEC 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-

methods — Glow-wire ignition temperature

(GWIT) test method for materials

IEC 60695-2-13, Fire hazard testing — Part 2-13:

Glowing/hot-

wire based test methods — Glow-wire ignition temperature

(GWIT) test method for materials
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IEC 61508, Functional safety of IEC 61508, Functional safety of
electrical/electronic/programmable electronic safety-related electrical/electronic/programmable electronic safety-related
systems systems
IEC 61508-2, Functional safety of IEC 61508-2, Functional safety of
electrical/electronic/programmable electronic safety-related electricallelectronic/programmable electronic safety-related
systems — Part 2: Requirements for systems — Part 2: Requirements for
electrical/electronic/programmable electronic safety-related electrical/electronic/programmable electronic safety-related
systems systems
IEC 61508-3, Functional safety of IEC 61508-3, Functional safety of
electrical/electronic/programmable electronic safety-related electrical/electronic/programmable electronic safety-related
systems — Part 3: Software requirements systems — Part 3: Software requirements
IEC 62061, Safety of Machinery — Functional Safety of Safety- IEC 62061, Safety of Machinery — Functional Safety of Safety-

Related Electr
Control Systen

cal, Electronic and Programmable Electronic
5

Related Electrical, Electronic and Programmabl
Control Systems

b Electronic

IEEE 4, High-

oltage Testing Techniques

|IEEE 4, High-Voltage Testing Techniques

IEEE C37.09, Standard Test Procedure for AC H
Circuit Breakers Rated on a Symnietrical Currer|

igh-Voltage
t Basis

IEEE C37.40, Service Conditions and Definition
Voltage Fuses, Distribution Enhclosed Single-Pol
Fuse Disconnecting Switches, and Accessories

b for High-
e Air Switches,

1ISO 10380, Pipework — Corrugated metal hoses and hose

1ISO 10380, Pipework= Corrugated metal hoses|and hose

assemblies assemblies

ISO 13849-1, $afety Of Machinery — Safety-Related Parts Of ISO 1384944, Safety Of Machinery — Safety-Related Parts Of
Control Systems — Part 1: General Principles For Design Control Systems — Part 1: General Principles For Design

ISO 7000, Graphical symbols for use on equipment — 1ISO_7000, Graphical symbols for use on equipment —
Registered symbols Registered symbols

ISO 7010, Graphical symbols — Safety colours and safety signs _{ ISO 7010, Graphical symbols — Safety colours and safety signs

— Registered shpfety signs

— Registered safety signs

1ISO 12100, Sg

fety of machinery — General principles for design

1ISO 12100, Safety of machinery — General pring

ples for design

— Risk assessrhent and risk reduction — Risk assessment and risk reduction
1ISO 19372, Migroturbines applications — Safety 1ISO 19372, Microturbines applications — Safety
National Building Code of Canada — Emergency, Lighting NFPA 101, Life Safety Code
NFPA 37, Starjdard for the Installation and Use of Stationary NFPA 37, Standard for the Installation and Use ¢f Stationary
Combustion Engines and Gas Turbines: Combustion Engines and Gas Turbines
NFPA 54/ANS| Z223.1, National FuelGas Code NFPA 54/ANSI Z223.1, National Fuel Gas Code|
UL 94, Tests for Flammability of Plastic Material$ for Parts in
Devices and Appliances
ULC-C252, Gdide for the Investigation of Gas Pressure UL 252, Compressed Gas Regulators
Regulators
UL 723, Test for Surface Burning Characteristicq of Building

A Aobmsial
vratertars

UL 746A, Polymeric Materials — Short Term Property

Evaluations

UL 746B, Polymeric Materials — Long Term Property

Evaluations

UL 810A, Electrochemical Capacitors

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

State Devices

ANSI/AGA NGV3.1/CGA NGV 12.3, Fuel System Components
for Natural Gas Powered Vehicles

UL 1337, LP-Gas, Natural Gas, and Manufactured Gas

Devices for Engine Fuel Systems

UL 1439, Tests for Sharpness of Edges on Equipment

UL 1446, Systems of Insulating Materials — General

UL 1973, Batteries for Use in Stationary, Vehicle

Auxiliary

Power and Light Electric Rail (LER) Applications
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ANSI/CAN/UL/ULC 6200, Controllers for Use in Power
Production

ANSI/CAN/UL/ULC 6200, Controllers for Use in Power
Production

ANSI/CAN/UL 9540, Energy Storage Systems and Equipment

ANSI/CAN/UL 9540, Energy Storage Systems and Equipment

ANSI/CAN/UL 9540A, Test Method for Evaluating Thermal
Runaway Fire Propagation in Battery Energy Storage Systems

ANSI/CAN/UL 9540A, Test Method for Evaluating Thermal
Runaway Fire Propagation in Battery Energy Storage Systems

SEPTEMBER 23, 2022

ULC-S111, Standard Method of Fire Tests for Air Filter Units

ULC-S601, Shop Fabricated Steel Aboveground Tanks For
Flammable And Combustible Liquids

ULC/ORD-C536, Flexible Metallic Hose

ULC/ORD-C558, Guide for the Investigation of Internal
Combustion Er

ULC-S629, 650 Degrees C Factory-Built Chimneys

UL 900, Air Filter Units

UL 142A, Special Purpose Aboveground Tanks for Specific
Flammable or Combustible Liquids

UL 536, Flexible Metallic Hose

UL 558, Industrial Trucks, Internal Combustion Engine-

=y !
T OWeTreT

: B IO X OB K. L
=T OWCTCT auStriar ITOCKS

UL 103, Factory-Built Chimneys for ResidentialAlype and
Building Heating Appliances

UL 2561, 1400 Degree Fahrenheit Factory-Built Chimneys

ULC/ORD-C959, 540 Degrees C and 760 Degrees C Industrial
Chimneys

CONSTRUCTION
6 Materials

6.1 The maferial of a part, such as an enclosure, a frameta.guard, or similar part, the breaage of which
results in a rigk of injury to persons, shall have such properties as to meet the demand of g¢xpected use
conditions.

6.2 The reqpirement in 6.1 applies to those portiens of a part adjacent to moving parts that |nvolve a risk
of injury to pefsons.

6.3 A part as specified in 6.1 shall withstand the impact test described in 80.3, without beirg affected to
the extent that:

a) Thqg performance is adversely affected so as to result in a risk of injury; or

b) Parfs capable oficausing injury to persons are exposed to unintentional contact.

Exception: Alcompaoheht such as a pilot lamp, lens, or control knob is not required to be subjected to the
impact test.

7 Frame and Enclosure
7.1 General

7.1.1 A unit shall be provided with one or more enclosures that house all live parts. The enclosure shall
protect the various parts of the unit against mechanical damage from forces external to the unit. The parts
of the enclosure that are required to be in place to comply with the requirements for risk of fire, electric
shock, injury to persons, and electrical energy — high current levels — shall comply with the applicable
enclosure requirements specified in this Standard. Terminals that do not present a risk of electric shock but
do present a risk of electrical high energy levels such as battery terminals, starter relay/contactor
terminals, and terminals on engine-mounted battery-charging alternators within the engine compartment
shall be insulated and secured in a manner where the terminal is not able to be removed except for
servicing of the part and protected from contact by:

a) An insulator that complies with the reauirements in Section 38 Insulatina Materials; or
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b) An insulating boot/barrier made from polyvinyl-chloride, neoprene, silicone rubber or a rubber
compound or material.

Exception: Live parts, including terminals, which do not present a risk of electric shock or a risk of electrical
energy — high current levels, are not required to be enclosed.

7.1.2 The frame or chassis of a unit shall not be used to carry current during intended operation (see
20.11).

Exception: Engines and their components may be used to carry current for normal engine operation but
the resulting voltage from the current passing through an engine part shall not exceed the voltage levels in

Table 9.1.

7.1.3 A par
shall comply

7.1.4 Wher
the instrume

Exception: T
61010-2-030

t, such as a dial, display face, or nameplate, that serves as a functional part'of
with the enclosure requirements.

an electrical instrument, such as a meter, forms part of the enclesure, the face
it housing, or both together, shall comply with the requirements.for an enclosure

his requirement does not apply to a meter complying withthe requirements in C
/UL 61010-2-030.

7.2 Enclosures and guards

7.21 The d
hazards and
any compon

enerator shall be evaluated for risk of injury“to persons from electrical hazard
burn hazards. This shall include consideration of the results of breakdown or
bnt; not more than one component atya'time, unless one event contributes to

the investig

ion shows that breakdown, leak,~er malfunction of a particular component c

hazard to sgrvice personnel or user, that*component shall be investigated for reliability.
protective dgvices shall be suitable for the-intended use and hazards involved and shall
defeated. Whether a mechanical guardy.a release, an interlock, or similar device is requireg

such a devid
characteristiq

7.2.2 The
causing injun
unintentional

7.2.3 The g

e is applicable shall be determined from an investigation of the complete unit
s, and the risk of injuty to persons resulting from a cause other than gross neglig

ptor of a motory-a pulley, a fan blade, a belt, a gear, or other moving part that
y to persons-shall be enclosed or provided with other guarding means to redy
contactwith the hazard.

&

the enclosure

pr the back of

SA C22.2 No.

5, mechanical
alfunction of
other. When
AN result in a
Guards and
not be easily
and whether
its operating
jence.

is capable of
ce the risk of

and intended

egree of protection requwed by 7.2.2 2 2 depends upon the general construction

use of a gus

at the risk of

unintentional contact W|th hazardous moving parts is greatly reduced durlng servicing operat|ons involving
other parts of the equipment.

Exception: This requirement does not apply to major repairs that expose trained and qualified repair
personnel to hazards that are not able to be addressed by common barriers because of the nature and
location of the repair. These repairs often include but are not limited to significant generator disassembly
or removal of guards and will require specific specialized documented repair procedures as required by
96.4(s) to provide guidance on how to perform the major repair work and to alert the repair persons to
hazard exposure while performing the specialized major repair work.

7.2.4 A moving part that involves a risk of injury to persons shall comply with the requirements specified
in Section 8, Protection of Users — Accessibility of Uninsulated Live Parts and Moving Parts — and User
Servicing, taking into account:


https://ulnorm.com/api/?name=UL 2200 2022.pdf

28 ANSI/CAN/UL/ULC 2200

SEPTEMBER 23, 2022

a) The degree of exposure required to perform its intended function;
b) The sharpness of the moving part;
¢) The risk of unintentional contact with the moving part;

d) The speed of the moving part; and

e) The risk that a part of the body is endangered or the risk that clothing is capable of being

entangled, resulting in a risk of injury to persons.

These factors are to be considered with respect to both intended operation and foreseeable misuse.

7.2.5 Mechanical guarding shall be used where necessary on hot surfaces, radiant heat s
system piping unions, flanges, and fittings in the event of a leak to reduce or contain splashin
spraying of cpolant, oil or fuel to reduce the potential risk of causing an electrical fire,/fuel f
injury to persons.

7.2.6 Enclogures for medium voltage generators shall be metallic and built\to.the requireme
CSA C22.2 No. 94.1. External parts of the enclosure may be of insulating'material, provided
voltage parts jare completely enclosed by grounded metallic partitions. These metallic partitio
the thickness|requirements of UL 50 / CSA C22.2 No. 94.1.

Exception: These requirements do not apply to inspection wihdows complying with the req
Inspection Windows, 5.102.205, of UL 347 / CSA C22.2 Nox253.

7.2.7 Genefators containing both low and medium“voltage components and circuit wi
provided withl an enclosure surrounding all medium-voltage parts in accordance with 7.2.6.
parts may b¢ located in a separate enclosurelthat complies with the enclosure requirer
standard othgr than 7.2.6.

7.3 Access|doors and covers

7.3.1 A dogr shall be provided-to allow access to a fuse or other overload-protective ¢
functioning requires renewal.or resetting, or where it is required to open the door in cor
intended opefation of the unit-A means shall be provided to hold the door closed. When the d
medium voltage compongénts or wiring, it shall also comply with 7.3.4 and 7.3.5.

Exception No| 1: A-door is not required when the only overload-protective device enclosed is:

ources, fluid

h, dripping or
re hazard or

hts of UL 50 /
hat medium-
hs shall meet

lirements for

ing shall be
Low voltage
nents of this

jlevice, if the
nection with
oor encloses

a) Co 1 in &
same enclosure;

b) Rated 2 A or less for loads not exceeding 100 VA;
¢) An extractor fuse having an integral enclosure; or

d) Connected in a low-voltage, limited-energy circuit.

Exception No. 2: A door is not required for an enclosure for low voltage equipment that:
a) Contains no user-serviceable or -operable parts; and

b) Is marked in accordance with 94.6.
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7.3.2 Doors and covers that provide user or service access, including the function specified in 7.3.1,
shall be constructed such that they open to no less than 90 degrees from the closed position.

Exception: A wind strap, chain, or similar attachment that may be detached without the use of tools to
open the door or cover to no less than 90 degrees meets the intent of this requirement.

7.3.3 A door or cover that provides access to a fuse or other overload-protective device shall be tight-
fitting or self-latching.

7.3.4 Doors giving access to medium-voltage compartments shall be provided with one of the following
interlock systems:

s all medium
ck shall also
til the door is
the required
nterlock. (The
ing.); or

a) Anfinterlock that is solely mechanical, such that the door cannot be opened unles
voltage components or wiring in the compartment are de-energized. The interlg
preveint energizing any medium voltage components or wiring in the compartment ur
closefl. Electrical or electro-mechanical interlocks may be provided inaddition to
mechpnical interlock, but shall not replace the requirement for a solely.mechanical i
use of a captive key interlocking system is one method to provide mechanical interloc

b) A ical interlock

prote

electromechanical interlock system that combines eléctrical and mechar
Ction that complies with all the following:

1) The interlock system shall prevent an enclosure door from being open
medium voltage components or wiring in the compartment are de-energized.
shall also prevent energizing any medium voltage components or wiring in the

ed unless all
The interlock
compartment

until the door is closed.

NOTE: UL/ULC 6200 includes requirements.for disabling generator starting which is one mea
medium voltage circuit.

hs to energize a

2) The interlock system shall have at least two different protection means:
i) With different actuation methodologies; and
i) Requireswse of a tool to disable the protection.

3) The interloek'system shall comply with the functional safety requirements in[Table 7.1.

Table 7.1
Functional safety standards

olid-State
Devices, UL 991. Critical components evaluated using the Computational
Investigation method shall have predicted failure rates equivalent or better than IEC
61508 SIL 2 or ISO 13849-1 PL d.

Standard for Software in programmable components and or equipment, UL 1998. UL
1998 shall be used in conjunction with Functional Safety standards, such as UL 991,
to also evaluate discrete component hardware and non-programmable IC’s.

Interlocks usin) electronic devices Standard for Q:\fnfy for Tests for ann’ry-l?nlafnd Controls Fmplnying 9

Interlocks using firmware/software

Alternate standards may be used in place of UL 1998 and UL 991 for evaluating the unit’s functional safety. If other standards are
used, the environmental stress testing as described in UL 991 shall be applied in addition to the requirements of the other
standards. If tests in the other standards are similar to those prescribed in UL 991, the more severe criteria of both standards shall
be applied.

Automatic Electrical Controls — Part 1: General requirements, UL 60730-1. A unit
shall comply with Control Class B as a minimum.

Table 7.1 Continued on Next Page
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Table 7.1 Continued

* Functional Safety of Electrical/Electronic/Programmable Electronic Safety Related
Systems, IEC 61508. A unit shall comply with a minimum of SIL 2.

« Safety of Machinery — Functional Safety of Safety-Related Electrical, Electronic and
Programmable Electronic Control Systems, IEC 62061. A unit evaluated to this
standard shall comply with a minimum of SIL CL 2.

« Safety of Machinery — Safety-Related Parts of Control Systems — Part 1: General
Principles for Design, ISO 13849-1. A unit shall comply with a minimum of PL d.

7.3.5 Covers giving access to medium-voltage compartments shall comply with all the following
conditions:

a) Thg cover shall be bolted on all sides with a minimum of two bolts per side;
b) No polts are operable by hand, without the use of a tool;

c) All bolts are captive fasteners;

d) Thg cover does not provide access to fuses; and

e) Thg cover shall be marked in accordance with 95.1 for theanit's operating voltage.
7.4 Cast me¢tal enclosures
7.4.1 The thickness of cast metal for an enclosure shall be as specified in Table 7.2.

Exception: Cast metal of a lesser thickness is not prohibited when upon investigation (considpration being
given to the shape, size, and function of the enclesure), it is found to be mechanically equiyalent for the
intended use.

Table 7.2
Thickness of cast-metal enclosures

Minimum thickness, mm (inch)

Cast metal of other

Use, or dimension of area involved Die-cast metal than the| die-cast type
Area of 154.8 cfn? (24 sqQare inches) or less and having no dimension 1.6 (1/16)2 3.2 (1/8)
greater than 15 mm (6.inches)
Area greater than 15448 cm? (24 square inches) or having any dimension 24 (3/32) 3.2 (1/8)
greater than 15Rmm (6 inches)
At a threaded conduit hole 6.4 (1/4) 6.4 (1/4)
At an unthreaded conduit hole 3.2 (1/8) 3.2 (1/8)

@ The area limitation for metal 1.6 mm (1/16 inch) thick is obtained by the provision of reinforcing ribs subdividing a larger area.

7.5 Sheet metal enclosures
7.5.1 Sheet metal enclosures shall comply with 7.5.2 or the requirements in CSA C22.2 No. 94.1 / UL 50.

7.5.2 For enclosures of low voltage circuits, the thickness of a sheet-metal enclosure shall not be less
than that specified in Table 7.3 and Table 7.4. Uncoated steel shall not be less than 0.81 mm (0.032 inch)
thick, zinc-coated steel shall not be less than 0.86 mm (0.034 inch) thick, and nonferrous metal shall not
be less than 1.14 mm (0.045 inch) thick for surfaces of an enclosure at which a wiring system is to be
connected.
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Exception No. 1: The thickness of a sheet metal enclosure is not prohibited from being less than specified
in Table 7.3 and Table 7.4 when investigated and determined to be mechanically equivalent per the
applicable deflection requirements and tests in UL 50.

Exception No. 2: For enclosures for low voltage circuits, the thickness of an enclosure may be two gauge
sizes less than indicated in Table 7.3 and Table 7.4, when uninsulated live parts are located at least 64
mm (2-1/2 inches) from the surface, and 4 gauge sizes less when the uninsulated live parts are located at
least 128 mm (5 inches) from the surface. The thickness shall be not less than No. 24 MSG or GSG
(steel), or 18 AWG (aluminum, copper, or brass), unless a lesser thickness is acceptable in accordance
with Table 7.3 and Table 7.4. An example of 2 gauge sizes less is No. 18 MSG instead of No. 16 MSG; an
example of 4 gauge sizes less is No. 20 MSG instead of No. 16 MSG.

Table 7.3
Thickness of carbon steel or stainless steel enclosures
With supporting frame or equivalent
Withoyt supporting frame® reinforcing® Minimum thickng¢ss, mm (inch)
Maximum width® | Maximum length® Maximum width® Maximum length
cm (Inghes) cm (Inches) cm (Inches) cm (Inches) Uncoated Metal Coated
10.2 (4.0) Not limited 15.9 (6.25) Not linfited
121 (4{75) 14.6 (5.75) 171 (6.75) 21.0 (8.25) 0.51% (0.020) ||0.58° (0.023)
15.2 (4.0) Not limited 241 (9.5) Not limited
17.8 (1.0) 22.2 (8.75) 254 (10.0) 318 (12.5) 0.669 (0.026) | [0.74 (0.029)
20.3 (4.0) Not limited 30.5 (12.0) Not limited
229 (9.0) 29.2 (11.5) 33.0 (13.0) 40.6 (16.0) 0.81 (0.032)|]|0.86 (0.034)
31.8 (1R.5) Not limited 49.5 (19°5) Not limited
35.6 (14.0) 45.7 (18.0) 53.3 (21.0) 63.5 (25.0) 1.07 (0.042) || 1.14 (0.045)
457 (18.0) Not limited 68.6 (27.0) Not limited
50.8 (2p.0) 63.5 (25.0) 73.7 (29.0) 914 (36.0) 1.35 (0.053) || 1.42 (0.056)
55.9 (2p.0) Not limited 83.8 (33.0) Not limited
63.5 (2p.0) 78.7 (310) 88.9 (35.0) 109.2 (43.0) 1.52 (0.060) || 1.60 (0.063)
63.5 (2p.0) Not limited 99.1 (39.0) Not limited
737 (2p.0) 914 (36.0) 104.1 (41.0) 129.5 (51.0) 1.70 (0.067) || 1.78 (0.070)
83.8 (3p.0) Not limited 129.5 (51.0) Not limited
96.5 (38.0) 119.4 (47.0) 137.2 (54.0) 167.6 (66.0) 2.03 (0.080)||2.13 (0.084)
106.7 (4p.0) Not limited 162.6 (64.0) Not limited
119.4 (47.0) 149.9 (59.0) 172.7 (68.0) 2134 (84.0) 236 (0.093)| 2.46 (0.097)
132.1 (52.0) Not limited 203.2 (80.0) Not limited
1524 (60.0) 188.0 (74.0) 213.4 (84.0) 261.6 (103.0) 2.74 (0.108)| 2.82 (0.111)
160.0 (63.0) Not limited 246.4 (97.0) Not limited
1854 (73.0) 228.6 (90.0) 261.6 (103.0) 322.6 (127.0) 312 (0.123)| 3.20 (0.126)
@See7.5.4and 7.5.5.
® The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfaces of an
enclosure are not prohibited from having supports in common and being made of a single sheet.
¢ "Not limited" applies only where the edge of the surface is flanged at least 12.7 mm (1/2 inch) or fastened to adjacent surfaces not
normally removed in use.
94 Sheet steel for an enclosure intended for outdoor use shall not be less than 0.86 mm (0.034 inch) thick when metal coated and not
less than 0.81 mm (0.032 inch) thick when uncoated.
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Table 7.4
Thickness of aluminum, copper, or brass enclosures
With supporting frame or equivalent
Without supporting frame? reinforcing®
Maximum width® Maximum length® Maximum width® Maximum length Minimum thickness
cm (Inches) cm (Inches) cm (Inches) cm (Inches) mm (Inches)
7.6 (3.0) Not limited 17.8 (7.0) Not limited 0.58¢ (0.023)
8.9 (3.5) 10.2 (4.0) 21.6 (8.5) 241 (9.5)
10.2 (4.0) Not limited 254 (10.0) Not limited 0.74 (0.029)
12.7 (5.0) 15.2 (6.0) 26.7 (10.5) 34.3 (13.5)
15.2 (6.0) Not limited 35.6 (14.0) Not limited 0.91 (0.036)
16.5 (6.5) 20.3 (8.0) 38.1 (15.0) 45.7 (18.0)
20.3 (8.0) Not limited 48.3 (19.0) Not limited 1.14 (0.045)
241 (9.5) 29.2 (11.5) 53.3 (21.0) 63.5 (25°0)
30.5 (12.0) Not limited 71.1 (28.0) Not limjted 1.47 (0.058)
35.6 (14.0) 40.6 (16.0) 76.2 (30.0) 94.0 (37.0)
45.7 (18.0) Not limited 106.7 (42.0) Not limited 1.91 (0.075)
50.8 (20.0) 63.5 (25.0) 114.3 (45.0) 189.7 (55.0)
63.5 (25.0) Not limited 152.4 (60.0) Not limited 2.41 (0.095)
73.7 (29.0) 914 (36.0) 162.6 (64.0) 198.1 (78.0)
94.0 (37.0) Not limited 221.0 (87.0) Not limited 3.10 (0.122)
106.7 (42.0) 134.6 (53.0) 236.2 (93.0) 289.6 (114.0)
1321 (52.0) Not limited 3124 (123.0) Not limited 3.89 (0.153)
152.4 (60.0) 188.0 (74.0) 330.2 (130.0) 406.4 (160.0)
@See 7.5.4 and7.5.5
® The width is tHe smaller dimension of a rectangulansheet metal piece that is part of an enclosure. Adjacent surfacgs of an
enclosure are not prohibited from having supportsiih common and being made of a single sheet.
¢ "Not limited" applies only when the edge, of the surface is flanged at least 12.7 mm (1/2 inch) or fastened to adjacept surfaces not
normally removed in use.
9 Sheet copper,|brass, or aluminum-for.an enclosure intended for outdoor use shall not be less than 0.74 mm (0.029|inch) thick.

7.5.3

It sholild be noted-that Table 7.3 and Table 7.4 are based on a uniform deflection of the enclosure

surface for arly given'load concentrated at the center of the surface regardless of metal thickngss.

7.5.4 With reference to Table 7.3 and Table 7.4, a supporting frame is a structure of angle orfchannel or a

folded rigid section of sheet metal that is rigidly attached to and has the same outside dimensions as the
enclosure surface and that has the torsional rigidity to resist the bending moments that are applied via the
enclosure surface. An example of a construction that has equivalent reinforcement is one that produces a
structure that is as rigid as one built with a frame of angles or channels as demonstrated by compliance
with the applicable deflection requirements and tests in UL 50. In addition to the requirements of UL 50, as
a result of the UL 50 deflection testing the unit shall not have:

a) Permanent distortion to the extent that spacings are reduced below the values specified in Table

25.1;

b) Transient distortion that produces contact of the enclosure with uninsulated live parts other than
those connected in a low-voltage circuit; and

c) Development of openings that expose uninsulated live parts that involve a risk of electric shock
or electrical energy — high current levels. Any openings resulting from the tests are to be judged
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under the requirements in Section 8, Protection of Users — Accessibility of Uninsulated Live Parts
and Moving Parts — and User Servicing.

Wet location units shall apply the Deflection Tests of UL 50 / CSA C22.2 No. 94.1 as preconditioning for
the Rain Test in Section 103, Performance.

7.5.5 With reference to 7.5.4 and Table 7.3 and Table 7.4, a construction does not have a supporting
frame when it is:

a) A single sheet with single formed flanges — formed edges;

b) A single sheet that is corrugated or ribbed;

c¢) Anfenclosure formed or fabricated from sheet metal; or

d) Anlenclosure surface loosely attached to a frame — for example, by spring.clips.
7.6 Nonmaetallic enclosures

7.6.1 A pol
wiring shall G

meric enclosure or polymeric part of an enclosure for low,voltage components, circuits, and
pmply with the requirements for stationary equipment in CSA C22.2 No. 0.17 / UL 746C.

7.6.2 A corn
components
following con

hponent, piece, or nonmetallic part that forms part.of‘an enclosure housing only low voltage
circuits, and wiring need not comply with theXtequirement in 7.6.1 under any one of the
ditions:

a) Th
comp,

b) Th
not g
shock

c) Th
part i
(see 4

d) Th

e part covers an opening that has no, dimension greater than 25.4 mm (1
pnent is made of a material classed as\/-0, V-1, V-2, or HB;

e part is made of a material Classed V-0, V-1, V-2, or HB and covers an openin
ve access to the user, when,the part is removed, to live parts involving a risk ¢
, electric energy-high currentlevels, or to moving parts;

b part covers an opening that has no dimension greater than 101.6 mm (4 in
5 made of a material-classed as V-0, V-1, V-2, or HB, and there is no source 9
|.66) closer thap-101.6 mm (4 inches) from the surface of the enclosure; or

b part is made of a material classed V-0, V-1, V-2, or HB and there is a barrier of

nch) and the

g which does
f fire, electric

thes) and the
f a risk of fire

a device that

formgd a barrierihade of a material classed V-0 between the part and a source of a ris of fire.

The flammalility.elassification shall be in accordance with UL 94.

Exception: A part of a component need not be classed V-0, V-1, V-2, or HB when it complies with the same
flammability class applicable to the component.

7.6.3 An external polymeric material enclosure having in any single unbroken section, a projected
surface area greater than 0.93 m? (10 square feet), or a single linear dimension greater than 1.83 m (6
feet) shall have a flame-spread rating of 200 or less when tested in accordance with UL 723 or IEC 60695-
2-13.

7.6.4 A material with a flame-spread rating higher than specified in 7.6.3 is not prohibited from being
used as the exterior finish or covering on any portion of the enclosure when the flame-spread rating of the
combination of the base material and finish or covering complies with 7.6.3.
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7.6.5 A conductive coating applied to a nhonmetallic surface (such as the inside surface of a cover or an
enclosure) shall comply with the applicable requirements in CSA C22.2 No. 0.17 / UL 746C.

Exception: When flaking or peeling of the coating does not result in a risk of fire or electric shock as a
result of a reduction of spacings or the bridging of live parts, then the coating need not comply with CSA
C22.2 No. 0.17 /UL 746C.

7.6.6 Engine and exhaust areas that are part of an enclosure that incorporate thermal insulation shall

comply with the thermal insulation 20-mm (3/4-inch) flame test of 103.4.

7.6.7

Intake plenum areas that are part of an enclosure that incorporate sound insulation lining shall

d index of 0

comply with t
— 25 when tes

7.6.8 Forin

he-thermalinsulation-20-mm-(3/4-inch) flame-test of 103 4 or-have-a-flame spre

ted in accordance with UL 723 / IEC 60695-2-13.

ernal areas of the engine generator walk-in enclosure where users or service

persons are

intended to gnter the space to operate or service it, polymeric materials such_as\polymeri¢ enclosures,
polymeric acgess barriers, walls of an enclosure, or insulation on the walls of an engine genefator shall be
rated as follgws. Any single unbroken section greater than 0.93 m? (10 square feet) or a|single linear
dimension greater than 1.83 m (6 feet) shall have a maximum flame spréad index and smoke developed
index as shown in Table 7.5 as tested in accordance with the UL 723.
Exception: This requirement does not apply to the following:
a) Wire and cables; and
b) Materials less than 0.9 mm (0.036 inch) thickdirectly applied to walls, floors, or ceilipg surfaces.
Table 7.5
Sound and thermal enclosure insulation index
Location within enclosure Flame spread index Smoke developed index
Walk-in area 0-25 0-50
Intake Plenum @rea 0-25 0-50
Void area 76 — 200 0-450
7.7 Viewing panes
7.7.1 A viewing.pane covering an opening in a low voltage compartment shall be secured in|place so that
it is not readily 'displaced in service and provides mechanical protection for the enclosed parts

7.7.2 Glass for an opening in a low voltage compartment shall comply with the following dimensions:

a) Glass for an opening not more than 102 mm (4 inches) in any dimension shall not be less than
1.6 mm (1/16 inch) thick;

b) Glass for an opening not more than 929 cm? (144 square inches) in area and having no
dimension greater than 305 mm (12 inches) shall not be less than 3.2 mm (1/8 inch) thick; and

c) Glass used to cover an area larger than noted in (b) shall not be less than 3.2 mm (1/8) inch thick
and shall:

1) Be of a non-shattering or tempered type, wire reinforced that, when brok
with CAN/CGSB 12.1 / ANSI Z97.1; or

en, complies
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