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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
— Correction to Spacings; Table 25.1

— Revisions to requirements for Medium Voltage (MV) Walk-in Enclosure Door \.%eci.znical
Interlock; 44.3.1

— Revisions to requirements for Selective Catalytic Reduction (SCR); £1.3— 1.8, Section
87A.

— Addition of Requirements for Accessory Equipment; 1.2A, 4.3b, S¢ ction 47A, Section 90A,
Section 95A.

— Revision to the Test Potential for Medium Voltage Ci ‘cuits in Table 69.1
— Correction to Rain Test Spray Head Figure 103.2

— Updates to Referenced Publications; 5.3, 7.7..,.0.1, 10.2, 31.1, 54.2, 103.6.2.8 and
103.6.3.6.

Text that has been changed in any manner ¢+.impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

The new and revised requirements a. e substantially in accordance with Proposal(s) on this subject dated
February 11, 2022 and May 20, 202

All rights reserved. No pct of wis publication may be reproduced, stored in a retrieval system, or
transmitted in any forri v <1y means, electronic, mechanical photocopying, recording, or otherwise
without prior permissio: of L.

UL provides thi: Staadard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, *he . mplied warranties of merchantability or fithess for any purpose.

In no-=veat will UL be liable for any special, incidental, consequential, indirect or similar damages,
includ'ing 1u3s of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inahility to use this Standard, even if UL or an authorized UL representative has been advised of the
L asswility 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://www.stdhive.com/standards/ul-22002020-pdf/

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

No Text on This Page


https://www.stdhive.com/standards/ul-22002020-pdf/

I "‘"’""a/%a
3 %
< %

I SEPTEMBER 29, 2020 ANSI/UL 2200-2022

(Title Page Reprinted: September 23, 2022)

S

%
L;f’VADIEN oy ©
ToNALE

ANSI/CAN/UL/ULC 2200:2022

Standard for Stationary Engine Generator Assemblics

First Edition — October, 2011
Second Edition — December, 2013
Third Edition

September 29. 2020

This ANSI/CAN/UL/ULC Safety Standard coi.zists of the Third Edition including
revisions through September 23, 2022.

The most recent designation of ANSYUL 2200 as an American National Standard
| (ANSI) occurred on Septembzr .3, 2022. ANSI approval for a standard does not
include the Cover Page, ‘irancaittul Pages, Title Page, Preface or SCC Foreword.

This standard has bec~ dosignated as a National Standard of Canada (NSC) on
| September 23, 202z.

| L OPYRIGHT © 2022 UNDERWRITERS LABORATORIES INC.


https://www.stdhive.com/standards/ul-22002020-pdf/

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

No Text on This Page


https://www.stdhive.com/standards/ul-22002020-pdf/

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

CONTENTS
e =1 - T 9
INTRODUCTION
S Tt o] o1 PRSP 13
A ©70) 271 o To] 1 1= o1 £ PPN 13
3 UNits Of MEASUIMEMENT ... . et e e e e e e e e eeanas &g
N € (o1 oY RPN 14
5 Referenced PUDIICAtIONS .........cooiuiiiiiiiii e e e e s 21
CONSTRUCTION
L |V = L= 4 - N S 26
7  Frame and ENCIOSUIE ......c... i s e e eeanns 26
4% € 7= 1= - | P T W 26
7.2 ENnclosures and QUardS .........c..i oo e e e 27
7.3 ACCeSS dOOIS aNnd COVEIS .....ccuuuiiiiniiiiieeeiieeeiieeeieeeeie et s et 28
7.4 Castmetal ENCIOSUIES ........uiiiiiiii i e e e e 30
7.5 Sheet metal ENCIOSUMES.........cuuiiiiiieii e e e e s 30
7.6 Nonmetallic enclosures.............cooiiviiiiiiiiiiiiiiieee e VTP OTOTUOT 33
7.7 VIEWING PANES ... eeiiiiiiieeiii e e e e e e e et e e e e e e e e et e e ean s 34
7.8 Openings for wiring..........cccccoevieeiiiiiiiieeennnnns . O R 35
7.9 Openings in an engine generator or electricc' pa.el enclosure ...........cooveeveeiiiiiiiiiineee, 36
7.10 Enclosure bottom OPeNiNgS .........oveie 00l e 37
7.11 Indoor enclosure tOP OPENINGS ......oveues e i e e e e e e e e eeanes 39
712 SNAID BUGES ...ttt a e 40
8 Protection of Users — Accessibility of Uniasuleted Live Parts and Moving Parts — and User
ServiCing ..c..oveviiiiiieii e N TP 40
LS T = =Y o 4 o T Yo 46
9.1 VORAGE ... e 46
S IS (o] = To [T =Y 01T (o Y U 48
10 Corrosion Protection......... T R 49
11 Mechanical AsSSembDIV. .. e 51
12 Switches and Contril FTEYICES ....iviviiei e e 52
13 AErnators @nd GEBNEICIONS ... i ettt e e e e e e e e e e e e e e e e nan s 53
14 Output Power 2Sconnection DEVICE ........iiuniii e 53
15 ENQINE Star DiSe Dle ... 54
16 Disconnects LU.=d in Service Equipment Applications ............cccccoiiiiiiiiiiiiiiiiie e 54
LA O 10 1 oL G 1= Tox 1T 1= P 55
g 1Y 1= | N 55
17.. Openings for conduit or cable conNection .......... ..o 59
17.3 Openings for class 2 circuit CONAUCTOrS............uiiiiiiiiiiiii e 59
A S (=Yo7= o = (o (=S 60
10 Wiring Space and Wire Bending SPace ........cocuuuiiiiiiiiiiei e 60
LR T A 4T g Te =T o 7T = ST 60
18.2 Wire bending space for low voltage condUCIOrS............ocoeuuiiiiiiiiiiiieiei e 60
18.3 Wiring space for low voltage condUCIOrs ............cooiiiiiiiiiiiii e 66
18.4 Wire bending space for medium voltage conductors.............ccoeeiiiiiiiiii i, 67
19 Output CirCUit GrOUNGING .....evineieiii et e et e e et e e e e et eeeeannneas 67
B TR 7Y o= | N 67
19.2 Ground fault proteCion..........ooee i e 71
20  EQUIPMENt GrOUNGING .. ... it e e e e e e e e e e e ananas 71
21 Bonding of INternal Parts....... .o 73


https://www.stdhive.com/standards/ul-22002020-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

13
44

45
46

47

L a1 (=Yg g F= INAT Ty oV PPN 75
P BT (= T PP PIPIN 75
22.2 ProteCtion Of WIMNG ... cooee it e e e e e e e e e e e e e e ens 75

CUITeNt-Carmying PartS. ..........o oot e e 76
22 Tt B 1= 1= o | P 76
23.2 BUS DAIS ..ot et e e e e aa 76
23.3 Riveted construction (not for medium voltage equipment) .............ccocoiiiiiiiiiiiieiieee, 77
23.4 WASKEIS ... e 78
P SR Y o 1] =T YU 78
23.6 Support and securement of live Parts ..........ooooiiiiiiiiii >
23.7 Heat SINKS ... e e e e 81

Electrical CONNECHIONS ... ... e e s 81

] o= Ted [ o To [P PRUUPRPRE Rt .82
D24 Tt B = 1= o | S P SN S 82
25.2 INSUIAtioN DAITIEIS . .ceeiee e e AW 85
25.3 Alternate spacings for low voltage equipment — clearances and creepane distaaces.....86

(070] 01 (o] W@ o U1 - T . N 88

Engine Generator Programmable ControlS............cccoouiiiiiiiiiiiiii e e, 89

Product RiSK ASSESSMENT ... .couiiiiiiii e s e e 89

Safety CirCUITS......v i ), /U 90

Accessible Signal CirCUILS .......couuiiiiiii e e e 91

TraNSTOMMEIS ... e e et a e e 92

Separation Of CIFCUILS ........coouuiiii e et e 92
G 72 I = Tox o] VAR, [ T P PP 92
32.2 Separation DAITIEIS ........couvii i et 93
e T =1 (o N Ty T Yo T PP 94
32.4 Equipment above 7,200 V ... i e 94
32.5 Medium voltage CirCUItS ... .....oooeuie e e 94

OVErCUITENt ProfeCHION. .....ceuii e e et 95
R I € 1= o =Y - | 95
33.2 Control circuits wiring and protuctitn ... 96
33.3 Output alternating current DOVl CIFCUILS ........iiiiiii e 97
33.4 AC conductor indUCHIVE b 225N ... i 97

| 11 (= = PP 98

(01 o - Tor ] (o] £ PP 99

Resistors .................. M . N 100

Printed-Wiring BOarC S, ...t 100

INSUIAtING Matria S . e e e et 100

Adhesives..... B - Ny e eereeene e eeeaeereateerneeeeaeentaeeenateneutenantereataranaereataranaerenaeranaeaen 104

Battery Heai. rs a.\d Miscellaneous Heaters ..o, 105

Engine Starting =quipment...... ..o 105

=YL T 4TS 105
421 Cattery COmMPartMENt...... .o e e e 105
42.2 Battery enclosure ventilation.............ooo e 106
42.3 Battery plaCement..........ooiniiiii e 106
12.4 Battery circuit overcurrent proteCtion ...............ooiiiiiiiiiii i 107
42.5 Battery Circuit iSOlation ............oo oo 107

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

Walk-in Generator ENCIOSUIES ... ... 108
o VA oy q] aTo JE=] o Y- Tt T 108
44.2 Panelboards within walk-in @NCIOSUIES ... 108
44.3 Walk-in enclosures for medium voltage generators.............cccoveiveiiieeiiiiiineeeeiiieeeeees 110

11187 071 = o ) o P 110

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

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


https://www.stdhive.com/standards/ul-22002020-pdf/

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

O T 1Y o1 = | PSR 110
47.2 Isolating Means INTEIOCKS .......c.iiiiiiic e 1M1
A I =Y o 0] 0 T [ NP 111
ATA  ACCESSOrY EQUIDIMENT. ...ttt 111

CONSTRUCTION - FUEL SYSTEMS

48  Liquid FUEI SYSIEMS ....eeiiiiii ettt 112
3 T B C 1Y o 1= | P RPPT 112
48.2 Tanks and fUBI PUMIPS ......couuiiiiiii e e e e e 112
48.3 Fuellines and fitliNgsS ......coouuiiiiiiii e s . 113
2 R Lo T g1 g 1Y e= Tl o F= o £ P S 14
48.5 COrroSiON rESISTANCE ...... it s 114
48.6 Carburetors. .. ... i e e e 114
49  Fuel INJection SYStEMS ... ... iiiiiii e e 115
50 Liquid FUEI FIOW CONIIOIS.......uuiiiiiiiie e e e e e e eees 115
51  Selective Catalytic Reduction (SCR)........ccoouuiiiiiiiii e 0 e 116
52 Liquefied Petroleum Gas........ccouuuiiiiiiiiiieiiii e e et 116
o2 B €= =T - | L S S SO 116
Y I e 0o o1 =11 1= = S A SRR 117
oy B I e €T 10 o [ S PP 118
52.4 LP Fuel lines and fittings .........cccooveiviiiiiiiiinnnn.n. T 119
52.5 LP VAPOIIZEIS ... cciiiiiiiieiiiii et T et 120
52.6 LP Safety control and relief deviCes....... .../ 120
52.7 LP Nonmetallic parts ........coooiuiiiii s e et 121
52.8 LP COrroSiON rESISTANCE ......eiiiiiiieeeeiie e e et e et e e et e e e e s 122
53 High Pressure and Low Pressure Natural Gas..............coooiiiiiiii e 122
o3 Tt €= =Y - | 122
53.2 Synthetic rubber material parts ... 124
53.3 Natural gas BOOSTErS ... ... e 124
53.4 Gas flow CONMIOIS .......ooeiiii et i e e 124
53.5 Natural gas pressurized c2ntain OrS/FTECEIVEIS.......oiivi e 126
54  Bio-Gas and Well-HEad GaiS ... it e e e e e e e et e e ea e eaen 126
55 MURI-FUEBI SYSIEMS ..... e 127
56  EXNAUSE SYStemMS .o e e eaen 127
PERFORMANCE
S A 1= 4 =Y = P 128
oL T =T 0 ] o =T =L 0T IR TP 128
59 Dielect== Voltag >-Withstand Test ... 133
60  Parn.anic DNstOrtion Test ... .. e 133
61 Ou.nut Yoltage And Frequency Fluctuation Test...... ... 134
62  BloCKed INlEt TOST ...t e 134
62 'ntake Air Filter and Intake Backfire-Deflector Test ..........oooiiiiiiiiiiiiiii e 134
T O U 1112 1= £ P 135
65 Neutral to Ground Potential Measurement Test .........cccoiiiiiiiiiiiiiii e 135
50 10-Day Moist Ammonia-Air Stress Cracking Test .......cc.uuiiiiiiiiiiii e 136
LA Y= 11 ST o= )V L= S 136
68 LP-Gas ContaiNer LOAd TeSTS. ... .ciiiiieiieiiiiiie ettt e e e eeeeain e eees 136
69  Impulse WIthsStand TeSES .....cooeuuiiiie e 136
1S =T =T - | 136
69.2 EVAIUALION ... e e 137
70 Partial Discharge (Corona) TESt......ccu i e e eees 138
4 B N o g o o ¢ F= I 1= (PPN 139

I I 7= = =Y 139


https://www.stdhive.com/standards/ul-22002020-pdf/

6 ANSI/CAN/UL/ULC 2200 SEPTEMBER 23, 2022
T71.2 OVEIrSPEEA 1S ... 140
71.3 Output Overload teSt.......ouuiii e 140
71.4 AC output ShOrt CIrCUIt TSt .....u i 140
71.5 Component short- and open-CirCuit teSt ...........oooouiiiiiiiii e 141
71.6 DC output short CirCUIt tESt......oeeei i 141
72 Over-Temperature Protection — Overload and Endurance Operation Tests.............cc..coeeenn.. 141
73 Grounding IMPedanCe TESt ..........iiiiiiii e 142
74 Overcurrent Protection Calibration Test...........cooiiiiiiiiiiiii e 142
75 Battery Compartment Ventilation Test ...........ooi i 142
76  Strength of Terminal Insulating Base and Support Test..........c.oiiiiiiiiiiii e 142
A O/ 11T T 1= SO PSPPI .143
78 Evaluation of Reduced Spacings on Printed-Wiring Boards ...........c.c.ccoiiiiiiiiiinn ... 143
4 T B 1= =Y - | U 143
78.2 Dielectric voltage-withstand test.............cooiiiiiiiiii i e 143
78.3 Shorted trace teSt ....oeue e AW 144
79  Bonding CondUCIOr TESt. ... .coiiiii e e 144
80  IMPACt TESES e . VO 145
O I =T =Y = | U PP 145
80.2 Impact on glass covered OPeNINGS .......cccuiviuieiiieiieieeeeeeee e s e laeae e e 145
80.3 Polymeric material guards over moving parts ..............cocd /il it 145
81 Mechanical Tests of Viewing Panes for Medium Voltage Compartr °nt< .............................. 146
811 GENEIAL ... it e 146
81.2 PressUre 1St ... i e 146
81.3 IMPACELESt ..o e 146
82 Heat Sink Temperature Cycling TESt .......c.ooviiiiiiii e e 146
83 Ignition Test Through Bottom-Panel Openings........... e e e 147
84  BUS Bar TeStS . oo e e 147
85 Volume Change and Extraction Test ... e 148
TSI I C =T =T = | PP 148
85.2 PUIlteSt — @S-TECEIVEA ......iiiiii e e 148
85.3 AGING ST ot e 148
85.4 Pulltest —after the aging test v o oo e 148
86 Vibration Test..........ccoooee L, AP PO UPPTTPURRPPI 149
87 Aerostatic Leakage Test... ..o i 149
87A Pressure Test for Selectivi. Ca'alytic Reduction (SCR) Systems ..........ccccoevviiiiiiiiiiiiieeennn. 149
88  Hydrostatic Strength TSt i oo e 149
89  Fuel Valve FIOW CON MO TAST .....ui e 149
90 RO ENtry TSt .. i e e et et aans 150
90A Installation Ta~t fo: Accessory EQUIPMENT ... ... 151
RATINGS
1S T Do U 151
MARKINGS
927 G2NEIaAl ... e 152
SO COMIENT L e 152
94 CautionNary MarkingS. .. ... .ooeuu e eaans 160
95  Conditional MarKingS ........coeuuiiiiiie et e e 162
95A  Accessory EQUIPMENt Markings .........oooiiiiiiiiiiiii e 162
INSTRUCTIONS
96  InStruction ManuUAL ...... ... i e e 163


https://www.stdhive.com/standards/ul-22002020-pdf/

SEPTEMBER 23, 2022 ANSI/CAN/UL/ULC 2200 7

97  Vented Batteries. .. ... e 167
98 Electronic Important Safety INStructions ... 168

MANUFACTURING AND PRODUCTION TESTS

99 Production-Line Dielectric Voltage-Withstand Test ... 169
L T == G =] 170
OUTDOOR-USE UNITS
O 0 1= o 1= | P 170
102 Weather and Outdoor Enclosure ConstruCtion .............coeeuuiiiiiiiiiiieiiiie e 170
103 PeIfOMMANCE ...ttt ettt e e e ettt e e e e e e n e e 171
02 T = 11 i 5T P 171
103.2 Accelerated aging teStS ......... it e 175
103.3 Metallic coating thickness test..........cooiiiiiii e, 175
103.4 Thermal insulation 20-mm (3/4-inch) flame test ... 177
103.5 Lift lugs and fiXtUres teSt..........oiiiiiiiii e 177
103.6 Corrosive atmoSPhere teSt........cvvuii i 177
103.7 Fuel and lubricating oil system design integrity tests ..., 179
0z |V = T ] o o 179
GAS TURBINES
KOS 1Y o 1= | PN 179
TOB  CONSITUCTION ..ottt ettt e e e ettt e e e e e e e e eennnaeaaas 180
106.1 Lubricating Oil INES .......coiiiiiiie e e 180
106.2 Turbine blade failure ..o e 180
106.3 Combined heat and power (CHP — waste heat recovery applications) ...................... 181
106.4 Water heating parts subject to pressure ...... ..o 181
106.5 Pressure relief deViCe.........oooiiiiiiiiiii e 182
107 Performance — Battery Packs .........oooiiiiiiiii e 183
107.1 Inoperative DIOWEr MOTOF ........cooiiii e 183
107.2 Capacitor voltage determination test .............cooiiiiiiiiiiii e, 183
T107.3 Overcharge test ... ..o e 184
107.4 Capacitor surge CUrreNt teSt...........oiiuiiiiii e 185

ANNEX A (Normative) Grounding/bonding terms

ANNEX B (Informative) Markings required to be translated and suggested French and Spanish
translations



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

No Text on This Page



SEPTEMBER 23, 2022 ANSI/CAN/UL/ULC 2200 9

Preface

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

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/CAN/UL/ULC 2200 Standard is under continuous maintenance, whereby each revision is
approved in compliance with the requirements of ANSI and SCC for accreditation of a Standards
Development Organization. In the event that no revisions are issued for a period of four years from the
date of publication, 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, identified as Informative, is for information purposes only.

In Canada, there are two official languages, English and French. All safety warnings must be in French
and English. Attention is drawn to the possibility that some Canadian authorities may require additional
markings and/or installation instructions to be in both official languages.

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

Comments or proposals for revisions on any part of the Standard may be submitted at any time. Proposals
should be submitted via a Proposal Request in the On-Line Collaborative Standards Development System
(CSDS) at https://csds.ul.com.

UL's Standards for Safety are copyrighted by UL. Neither a printed nor electronic copy of a Standard
should be altered in any way. All of UL's Standards and all copyrights, ownerships, and rights regarding
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.

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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Bret Dalton GE — Gas Power and Power Producer USA
Services

Susanne Dormann TUV SUD Testing & Standards Germany

Brady Eifrid Kohler Co. Producer USA
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Bradley Sullivan Technical Safety BC AHJ British Columbia, Canada

Simon Wall Simon Wall Consulting General UK

Glen Watt Glenergy Services AHJ Australia
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International Classification for Standards (ICS): 29.160.40

For further information on UL standards, please contact:

Underwriters Laboratories Inc.
Telephone: (613) 755-2729
E-mail: ULCStandards@ul.com

I Web site: ulse.org

This Standard is intended to be used for conformity assessment.
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