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INTERNATIONAL ELECTROTECHNICAL COMMISSION SCHEME FOR
CERTIFICATION TO STANDARDS RELATING TO EQUIPMENT FOR
EXPLOSIVE ATMOSPHERES (IECEx SCHEME)

Circulation to: Ex Management Committee

Title: IECEx Re-assessment Report for Underwriters Laboratories, UL, an Accepted
Ex Test Laboratory (ExXTL), and a request for an extension of scope

INTRODUCTION

This document contains the IECEx Re-assessment Report for Underwriters
Laboratories, UL, an Accepted Ex Test Laboratory (ExTL). During the re-assessment
visit an assessment for an extension of scope was also carried out. EXMC Members
are asked to consider UL’s request for an extension of scope.

Please complete and return the completed voting form to the Secretariat by
2008 10 30

Your speedy response to the voting process will be very much appreciated.

Chris Agius
IECEX Secretariat

Address: Contact Details:

SAI Building Tel: +61 2 8206 6940

286 Sussex Street Fax: +61 2 8206 6272

Sydney NSW 2000 e-mail: chris.agius@iecex.com
Australia http://www.iecex.com
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IECEx RE-ASSESSMENT REPORT FOR UL EXTL

(IECEx TEST LABORATORY)

Type of Assessment: (please mark)

Re-Assessment of ExXTL

Scope Extension of EXTL

1. OBJECT AND FIELD OF APPLICATION

1.1. Country:

us

1.2. Name of Candidate TL
Underwriters Laboratories

1.3. Members of the Assessment Team
Jim Munro — Chairman Panel of Assessors — Lead IECEx Assessor
Xu Jianping — Director of NEPSI - IECEx Assessor

1.4. Place and Date of Assessment
Underwriters Laboratories

333 Pfingsten Road

Northbrook, IL 60062-2096

14-15 September 2007 — Jim Munro
20 September 2007 — Xu Jianping

1.5. Assessment References

i)
i)
ii)

iv)
v)

vi)
vii)

IECEx 02 Third Edition 2006-11 IECEx Scheme rules of procedure
IECEX Operational Document OD 003/V1 IECEx Assessment procedures
IECEX Operational Document OD 009/V1 Issuing of CoCs, EXTRs and
QARs

ISO/IEC 17025:2005

IECEX Technical Guidance Documents (TGDs)

EXTAG decision sheets (DSs)

Application for scope extension 1November 2007

1.6. Scope of Application (to be selected)
The following was the existing scope of UL at the time of the assessment visit.

Number Title

60079-0 Electrical apparatus for explosive gas atmospheres
Part 0: General requirements

60079-1 Electrical apparatus for explosive gas atmospheres

Page 2 of 15




ExMC/490/DV
September 2008

IEC

Part 1: Construction and verification test of flameproof enclosures of electrical
apparatus

60079-2 Electrical apparatus for explosive gas atmospheres
Part 2: Electrical apparatus, type of protection 'p' (Pressurization)

60079-5 Electrical apparatus for explosive gas atmospheres
Part 5: Powder filling "g"

60079-6 Electrical apparatus for explosive gas atmospheres
Part 6: Oil-immersion '0'

60079-7 Electrical apparatus for explosive gas atmospheres
Part 7: Increased safety 'e'

60079-11 | Electrical apparatus for explosive gas atmospheres
Part 11: Intrinsic safety '’

60079-15 | Electrical apparatus for explosive gas atmospheres
Part 15: Electrical apparatus with type of protection 'n' (Non-Sparking)

60079-18 | Electrical apparatus for explosive gas atmospheres
Part 18: Encapsulation 'm'

60079-30-1| Explosive atmospheres — Part 30-1: Electrical resistance trace heating -
General and testing requirements

61779-1 Electrical apparatus for the detection and measurement of flammable gases
Part 1: General requirements and test methods

61779-4 Electrical apparatus for the detection and measurement of flammable gases
Part 4. Performance requirements for group Il apparatus indicating up to
100% lower explosive limit

61779-5 Electrical apparatus for the detection and measurement of flammable gases
Part 5: Performance requirements for group Il apparatus indicating a volume
fraction up to 100% gas

62086-1 Electrical apparatus for explosive gas atmospheres —
Electrical resistance trace heating — Part 1. General and testing requirements

After the assessment visit, UL on 1 November 2007 submitted a request for a scope
extension for the following standards:

61241-0 | Electrical apparatus for use in the presence of combustible dust
Part 0: General requirements

61241-1 | Electrical apparatus for use in the presence of combustible dust
Part 1: Electrical apparatus protected by enclosures

61241-4 | Electrical apparatus for use in the presence of combustible dust
Part 4: Type of protection 'pD'

61241-11| Electrical apparatus for use in the presence of combustible dust Part 11:
Protection by intrinsic safety 'iD’

61241-18| Electrical apparatus for use in the presence of combustible dust
Part 18: Protection by encapsulation 'mD’
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1.7. Candidate TL Persons Interviewed
These included:
Kerry McManama General Manager, Global HazLoc, Gas&Oil

Paul Kelly Lead Operations Manager

Timothy Russell Quality Manager

Michael Slowinske  Section Manager Hazardous Locations and Head of UL ExXTL
Chris Jones Section Manager, Laboratory

Marcel Hill Section Manager Technical Support and Calibration

1.8. Legal Entity of The Candidate TL
UL is a not-for-profit incorporated organization. There are bylaws and an Article of
incorporation. Copies of these were viewed.

1.9. Associated ExCB
The EXCB is integral with the EXTL at the same site.

1.10. Financial Support
UL is funded by its testing, certification and other operations.

1.11. History

Underwriters Laboratories Inc. (UL) is an independent, not-for-profit product safety
certification organization, whose corporate mission is to serve the public by testing
products for safety. UL's principal activity is investigating the safety of many kinds of
products, including electrical and electronic equipment and products, mechanical
products, building materials, construction systems, fire protection equipment, burglary
protection systems and equipment, and marine products. UL also devotes its
resources to the development of UL Standards for Safety. These documents contain
the safety requirements for products tested by UL. Since the first Standard was
developed in 1903, the number of UL Standards for Safety has increased to over 700.

UL was founded in 1894. In the past 113 years, UL has grown to about 6500
employees, some 1000 of which are Engineers. UL's Corporate Headquarters are in
Northbrook, lllinois. Additionally, there are four other major domestic testing locations,
several local engineering centers, several overseas subsidiaries, and one affiliated
laboratory in Canada and also about 200 Inspection Centers. Today, more than 22
billion UL Marks appear on new products annually.

2. ORGANISATION

2.1. Names, Titles and Experience of the Senior Executives

Name Title Experience
Kerry McManama  General Manager, Global HazLoc, Gas&Oil 15 years in Ex
Paul Kelly Lead Operations Manager 14 years in Ex
22 at UL
Michael Slowinske  Section Manager Hazardous 12 years in Ex
Locations and Head of ExTL at UL
Chris Jones Section Manager, Laboratory 28 years in Ex
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2.2. Name, Title and Experience of the Quality Management Representative

Name Title Experience
Timothy Russell Quality Manager 33 years at UL over 20 in Quality

2.3. Name and Title of Nominated Principal Contact

Name Title
Kerry McManama General Manager, Global HazLoc, Gas&Oil

2.4. Employees
There are 7 verification staff with 90 years total experience with an average of 13
years.

The total number of years of Ex experience of all engineers at UL is 631 years and the
average is 10 years.

2.5. Organizational Structure
See Annex 1 for UL overall organization structure and Annex 2 for UL IECEXx
operation.

3. RESOURCES
UL has a large staff for the Ex field covering evaluation (46), laboratory (6) verification
(7) and auditors (2). The above includes an additional 14 new staff who have been
recruited over the year prior to the assessment visit and are currently in training. UL
has the capability to do all testing covered by standards and so does not do any
subcontracting. All the Ex operation is centred at the Northbrook facility, but more
broadly based testing, such as for CTl is done elsewhere in UL. The operation is
supported by comprehensive procedures and work instructions.

4. DOCUMENTATION

4.1. Quality Manual
There is a global quality manual and under this sits the dedicated global testing
laboratory policy manual. There is also a dedicated manual for the IECEx Scheme.

4.2. Test Methods/Procedures
In addition to the above there are a significant number of detailed testing procedures
and work instructions, many of which are referenced in the manuals.

4.3. Test Records

Results are captured in a ‘data package’. This document is generated initially by the
project handler and serves as a test plan together with the provision to record test
results and test conditions. All information is entered directly into the computer
system. At this stage there two systems being used but work is progressing to have
one integrated system.
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4.4. Document Change Control

There is a defined approval process via the electronic system for making changes to
documents. Only electronic documents are considered to be controlled. There is an
SOP for document management supported by a number of procedures and forms.

5. TEST REPORTS

5.1. Test Reports Issued
Number of EXTRs issued under the IECEX, for the preceding four years for each type of

protection:

2007
ExTR

CoC

QAR

Flameproof (d) 7

Flameproof (d) 7

Flameproof (d) 5

Intrinsic Safety (i) 11

Intrinsic Safety (i) 12

Intrinsic Safety (i) 4

Increased Safety (e) 1

Increased Safety (e) 1

Increased Safety (e) 2

Encapsulation (m) 1

Heat Tracing 1

Heat Tracing 1

Heat Tracing 1

TOTAL 20

21

13

2006
ExTR

CoC

QAR

Flameproof (d) 4

Flameproof (d) 2

Intrinsic Safety (i) 2

Intrinsic Safety (i) 22

Intrinsic Safety (i) 12

Increased Safety (e) 2

Increased Safety (e) 5

Increased Safety (e) 4

Flameproof (d) 2

Zone 2 (n) 2 Encapsulation (m) 1
Heat Tracing 2
TOTAL 35 18 7
2005
ExXTR CoC QAR
Flameproof (d) 4 Flameproof (d) 1 Flameproof (d) 5
Intrinsic Safety (i) 12 Intrinsic Safety (i) 4 Intrinsic Safety (i) 5
Increased Safety (e) 1
Zone 2 (n) 1
Heat Tracing 1
TOTAL 16 5 13
2004
ExXTR CoC QAR
Flameproof (d) 7 Flameproof (d) 3 Flameproof (d) 2
Intrinsic Safety (i) 10 Intrinsic Safety (i) 7 Intrinsic Safety (i) 2
TOTAL 17 10 4

There are about 1500 projects involving testing and certification in the Ex field completed

each year.

6. CALIBRATION

All calibration is outsourced to accredited laboratories, although internal checks are done.
All equipment checked was in calibration. However, some items such as thread gauges
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for metric are not in calibrated, although it was advised that all such equipment is gradually
being brought into the calibration system. There are other calibrated devises that could be
used to check metric threads.

7. CONFIDENTIALITY

Confidentiality is covered in the standards of business conduct. The employee manual
has a section in confidentiality. All new employees and long term staff have to sign an
agreement that they agree to the confidentiality requirements. An example of a signed
confidentiality agreement was viewed. It was advised that existing employees have ‘signed
electronically’ that they agree to the confidentiality requirements.

8. NATIONAL ACCREDITATION

UL holds accreditation from the Standards Council of Canada as a testing laboratory
against ISO/IEC 17025. See Annexes 3 and 4.

In addition UL has accreditation from the OSHA, NRTL Scheme which based on ISO/IEC
Guide 65 and 17025 and supplemented by their own requirements. Since 13 August 2007
OSHA has been recognising the Zone classification approach of IEC, but it is not yet
reflected in the scope for UL.

9. RECOGNITION AND AGREEMENTS
UL is a recognized foreign testing body with Japan. They also have agreements with PTB
(DE) and CQST(CN).

10. INTERNAL AUDIT AND PERIODIC REVIEW

During the re-assessment visit a copy of the report for the most recent audit was viewed.
This audit occurred from 1 to 2 August 2007. The audits are done against the relevant
ISO/IEC standards. There is a comprehensive audit program that covers each area once
a year.

The agenda and minutes from the last management review meeting on 10 July 2007 were
viewed. These meetings are held annually.

11. COMPLAINTS AND APPEALS (Including appeals to IECEX)
9.5.1 of the IECEx Scheme Manual covers complaints and appeals, including the provision
for a complainant to appeal to the IECEx Scheme. There is an IECEx Scheme Service
Terms and Conditions document that is provided to customers. This includes reference to
their right of appeal to the Scheme.

A complaint that was received from another body about an EXTR was formally deal with
through the complaint and CAR processes.

12. SPECIAL FACTS TO BE NOTED

12.1. Supporting Documentation
Copies of additional supporting information for this assessment have been provided to
the applicant and the IECEx Secretariat. These include:

e A site assessment report

e Details of issues raised and how these have been resolved

e Checklist for ISO/IEC 17025
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e Completed technical guidance notes (TGDs) for d, e, gas detectors, i, n, m and
dusts.

¢ Photos of the tests withessed and some of the facilities

12.2. Tests

The following tests were witnessed:
e [P6X dust testing
e Flameproof pressure determination
e Temperature rise of a luminaire

13. COMMENTS (Including issues found during assessment)
The flowing EXTRs were reviewed:

US/UL ExTR07.0011 - (No CoC issued at the time) for empty flameproof
enclosures. This makes reference to IEC certified component plugs. A check of
the on-line CoC database showed that such IECEXx certified plugs do exist and a
check with staff showed that the manufacturer’s plugs had been evaluated for
compliance with IEC standards.

US/UL ExTR06.033/2 (CoC IECEx UL 03.001 Issue2) - This involved only a minor
change to a drawing and so was not reviewed in detail but was satisfactory.

US/UL ExTR06.0036/00 (CoC IECEx UL 06.0010X) - For a signaling device (Ex d
and de). This was found to be satisfactory.

US/UL ExXTR 07.0003 00 (Ex ia d), US/UL EXTR 06.0036 00(Ex de 1IB+H, T4) and
US/UL EXTR 06.0039 00 (Ex nC IIC T5) were reviewed, and all the original test
data were visible by accessing to UL database. They were found to be satisfactory.

There were a number of issues that were identified by the assessment team however
these were dealt with by UL to the satisfaction of the assessment team.
They include:
e Validation of the gas-mixing system for flameproof testing and intrinsic safety
testing
e Evaluating dust ingress from dust testing

Clarification regarding suitability of inductors and capacitors for intrinsic safety
testing

Checking of parameters in the spark test apparatus
Provision of a procedure for calibrating an oxygen analyzer
Clarification of conditions for temperature rise testing
Clarification of procedures to cater for changes in standards

The application for scope extension was also considered by the assessors. It was
considered that sufficient evidence had been obtained during the assessment visit
supported by documentation that was later submitted covering procedures and
competency of staff.

14. RECOMMENDATION

Based on the re-assessment performed on 14-15 September 2007 and 20 September
2007, UL is recommended for continued acceptance in the IECEx scheme as an Ex
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Testing Laboratory (EXTL) according to the scope of the standards listed in this
document together with the addtitional standards sought for the scope extension.

Jim Munro Xu Jianping
Lead Assessor Expert Assessor

Date: 11 September 2008

List of Annexes:

UL Overall Organization Structure

Organization Charts of the UL IECEx Operation

Accreditation Certificate from the Standards Council of Canada ISO/IEC 17025
Extracts from the Scope for the Accreditation Certificate

PoNPE
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Annex 1
UL Overall Organization Structure

Insugd: 021501

UL (USA)} Hazardous Locations T B
IECEx Scheme ExTL and ExCB Organizational Chart

CE: Schem elECEs Sehame_org - 2007 vad

K. Williams
President & CEQ
Chief Executive Officer Staff

C. Abounader 5. Greenstein
SVP Chief Oper: ns Officer SVP Chief Commercial Officer
Chief Executive Officer Staff Global Commercial Mgmit
T T
A. Cotrone W, Colavecchio
VP Horth America Operations VP Global Industrial Sector
General Manager Staff Global Industrial Mgmt
1. Stricker K. McManama
VP Operations Horth America SBU HazLoc GM
General Manager Staff Global Industrial Mgmt
T
[
P. Kelly E. Klesta
Lead Operations Manager Quality Assurance Manager
H.A. HazLoc Industry Quality
T. Russell
Horthbrook Quality Manager
Quality
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Annex 2
Organization Charts of the UL IECEx Operation

I8808a: 02-15-0 1

UL (USA) Hazardous Locations Pagerant
IECEx Scheme ExTL and ExCB Organizational Chart A EPra N BT ECES SehamelIECE: Sehams_org -2007.vad
Ex Certification Body (ExCB)

K. MchManama
General Manager and
Program Manager

P. Kelly
Lead Operations Manager
H.A. HazLoc Industry

Ex Testing Laboratory (ExTL)}

M. Slowinske
EXTL Manager and
Verification Staff

Laboratory Staff Evaluation Staff Process Support Merification Staff Lead Auditors
6 Staff 46 Staff 2 Staff 7 Staff 2 Staff
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Accreditation Certificate from the Standards Council of Canada ISO/IEC 17025

CERTIFICATE

Standards Council of Canada

CERTIFICAT

OF ACCREDITATION

Conseil canadien des normes

D’ACCREDITATION

Underwriters Laboratories Inc.

NORTHBROOK LABORATORIES
333 Pfingsten Road, Northbrook, IL

having been assessed under the authority of the Standards Council of
Canada Act and found to conform with the requirements of ISO/IEC 17025
and the conditions established by the SCC is hereby recognized as an

ACCREDITED TESTING LABORATORY

for specific tests or types of tests listed in the scope of accreditation approved
by the Standards Council of Canada.

Assessmant performed according lo CAN-P-4 (ISONEC 17025) and the conditions of the PALCAN Hanobook D92 6. Laboralenos thal
conlonm wilth the requiremants of ISCVIEC 17025 oparate a Quakly Management Systam lof Wosling and cakbration acthailios that meals this
roquirgmants ol IS0 S001: 1594 when dasigning/developing now malhods, andior developing lost progeams thal combing standard and fon-
standard 165t and calibralion malhods: of meels 150 8002 whan enly standard melheds are usod. Tha scopo of accradtation s avadabla from
he accrediled laboratory or SCC. To varly the validily of the conificato. ploase soo the listing ol Accrodiled Laboratories on www.sce.ca.

ayant été soumis & une évaluation selon la Loi sur le Conseil canadien des
normes et ayant été trouvé conforme aux prescriptions d'ISO/CEI 17025 et aux
conditions établies par le CCN est de fait reconnu comme étant un

LABORATOIRE D'ESSAIS ACCREDITE

pour les essais ou types d'essais déterminés inscrits dans la portée
d'accréditation approuvée par le Conseil canadien des normes.

Accredited Laboratory Mo.: / Numéro de laboratoire accrédité : 82
Accreditation date: / Date d'accréditation : 1991-10-29
Issued on: / Délivré le : 2004-09-27

Expiry date: / Date d'expiration : 2008-04-29

Chairman a\nn_ _uawarm@

Evakalion altectuda no._-a._._.o_._o._. du CANP- .GD.nm_ 1 Eumu o aux conditions du Guigde PALCAN D#2.6. Pour concevoir el daveloppar
dos ol dlablir dos s fondes sur des dassal ot o @l non
la nomme _wn.ﬁm 7025 ont. dans lours ossals of lour SlalOARAGE, fACOUrS 4 UR sysloma do
managemant do la qualité contorme aux dgences d150 B001: 1964, of & collos IS0 9002 dans o sew cas dos mathadoes nommalisdas.
Pour connafts k. parie S08 au accrédith, soit au CON. Pour véndier la valiciio du prosent cenilical.
consulloz a lisl des Laborateinas acerodilas & I'adrasse www.con.ci.
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Extracts from the Scope for the Accreditation Certificate

Tod: 4} E3 728 1320
Standards Council of Canada | 20 e fbert St Fan- o1 T3 588 TR
Lanseil canadien des normes || HIP 8T [y e —

{‘j!ll.‘-l(m DkTEL DL A 50T [

SCOPE OF ACCREDITATION

Underwricers Laboratories Inc.
NORTHEROOK LABORATORIES
333 Plimgzoen Road
Nartibrook, IL
0622098

Accredined Laboratory He. B2
{Conforms with raquiremants of CAN—P-4E (I80VIEC 17025:2005))

CONTACT: Wir. Rick Trus

TEL: B4T-£64-2281

FAX: E47-313-3281

EMATL - rick.a titnsiFus =l con
CLIENTS SERVED: Kaormally izer=al nse anly

FIELDS OF TESTING:  Clhamzical Physical, Elsctrical Elecmenic,
Machenical Physical, Tharmal & Fire Besistince

ISEUED ON: 20070718

VALID TO: 2011-04-29
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IEC 600780

IEC &0078-1

IEC &0070-11

IEC &0078-1-1

IEC €0078-13
IEC €00T8-1B
IEC &0078-2

IEC 60078-23

IEC €007R-26
IEC 60078-27

IEC £0078-3
IEC &0079-4
IEC &0078-5
IEC 600786
IEC &0078-7
IEC &0320

IEC &1241-0
IEC £l141-1

EC E141-11

Elactrical Apparatus for Explosive Gas Amoospheras — Par
- Gemeral Bequinansezts

Elacirical Apparaius for Explosive Ges Amnospheras — Part
1: Comstrzction and Vasification Taes? of Flameproof
Exclosures of Electmical Apparatos

Elacirical Apparaius for Explosive Ges Amnospheras — Part
11: Intimsic Safary T

Elactrical Apparatus for Explosive Gas Amoospheras — Part
1-1: Flamueproof Exclosures "d™: Mathed of Tast for
Ascarmizment of Maxinrom Experimsntz] Safa Gap
Elactrical Apparatus for Explosive Gas Amoospheras — Part
15: Elscizical Apperatas with Typs of Protection "n”
Elsctical Apparatus for Explosive Gas Amoospheres — Pan
15: Encapmalation "m”

Elactrical Apparafus for Explosive Ges Amnospheras — Part
I Elscirical Appematzs — Type of Protectioz "P”

Elactrical appamates for explosive gas ammospheras Part 23:
Insrimsucally safe sysssans

Elsctrical appamates for sxplosive gas amoospheres Part
26:Consmzction. test and marking of Group II fozea 0
alactrical apparatus

Elsctrical appamates for saplosive gas amoospherss Part 27:
Fialdtms msminsically safs cozcapt (FISC0) and Fialdms
zom—incendive cozoapt (FINCD)

Elsctrical Apparatus for Explosive Gas Amoospherss — Part
3: Spark—Tast Apparstus for Intrinsically—Safe Circuits
Elactrical Apparatus for Explosive Gas Amoospheres — Part
4: blatzod of Tast for Ienition Tsezoperzmars

Elactrical Apparatus for Explosive Gas Amanspheras — Part
%: Powdar Fillng "g"

Elsctical Apparatus for Explosive Gas Amoospheres — Pan
& 0il Immemsion "o”

Elactrical Apparatus for Explosive Gas Amoospheras — Par
7: Increased Safery "e”

Excapt for: 6.3.3 Sulfur Dicxide Explosion Tasz

Dagmess of Protection Provided by Enclosumes (TP Code)
Elactmical Apparatus for Use in the Prasszce of Combussibla
Drast— Part : Gunaral Reguiremants

Elsctrical Apparatus for Uss in the Prasszcs of Combussibls
Drast — Part 1: Promction by Enclosemes “tD"

Elactrical appamates for the uss in the prasance of
combustibls dust — Part 11: Protection by imtrinsic safecy

ExMC/490/DV
September 2008
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EC £1221-1-1 Electrical Apparatas for Uss in the Prasezca of Combustbls
Drzst— Part 1; Elactrical Appamaus Profectsd by Enclosures
— Sectiom 1- Specificaton for Apparstus; C5A-EL1141-1-1

IEC 6124118 Electrical appamytes for the uss in the prasanca of
combustibls dust Part 15: Protuctioz by encepsulation "mD™
EC 6l241-1-1 Elsctrical Apparatas for Use in the Prasszcs of Combustibls

Dezst = Pam 2t Tasz Matkods — Secticn 10 Mathods for
Caperminizg the Mintmum Ignirtics Temparatures of Dust

EC 6l241-2-2 Elsctrical Apparatas for Use in the Prasszcs of Combustibls
Diaust — Part I: Tasz Matkods — Sectiez 2: Method for
Caparminizg the Electrical Rasttivity of Drast in Layars

EC 6l241-2-3 Elsctrical Apparatas for Use in the Prasszcs of Combustibls
Diust — Part 2: Tasz Matkods — Sectiex 3: Method for
Daparminizg hminzom Ignition snargy of Dust Adr
Mixrares

EC 612413 Elactrical Apparatus for Use in the Prasszca of Combustbls
Dezst— Part 3: Classfication of Amoas Whars Combustikls
Drust are or mary ba Pressst

IEC 612414 Elactrical Apparatus for Use in the Prasszca of Combustbls
Drzst — Part4: Type of Protection "pD’

IEC 617781 Elscrrical Apparatas for the Dessction and Meesarsment of
Flammahls Gases — Par 1: Gezarzl Reguiremants and Tas:
Machods

IEC 617782 Elscrrical Apparatas for the Dessction and Meesarsment of

Flammahls Gases — Pamt 2: Parformencs Requinemeazts for
Group [ Apparstus Indicating 2 Valinss Fractioz ap oo 5%
Machene in air

IEC 617783 Elactrical Apparatos for the Detsction and Mersorsment of
Flammahla Gasas — Part 3: Parformenecs Roquitamests for
Group [ Apparatus Indicating 2 Volunss Fractioz ap to
100% Mathazs in Air

IEC 617784 Elactrical Apparatus for the Dessction and Meesorsment of
Flammahls Gases — Part 4: Parformeancs Requmamesis for
Group I Apparams Indicating a Velums Fracsion up to
100% Lowar Explosive Linit

IEC §1778-5 Elactrical Apparatos for the Detection and Meesarsment of
Flammabls Gases — Part 3: Parformencs Requinemezts for
Group I Apparams Indicating a Velums Fraction up to
100% Gas

IEC 617786 Elscrrical Apparatas for the Detsction and Meesarsment of
Flammabls Gases — Pant §: Guids Jor the Salectioz,
Installation, Uss and Maintezzcs of Apparaces for the
Capection and Maasuramest of Flammabls Gasas

EC 62086 1 Elsctrical Apparatas for Explosive Gas Amoospheras
Elactrical Besistance Trace Heating  Part |: General azd
Tasting Requimanzezis
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