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Standards associated with this report
package

Clauses considered............cccccoo...t

IEC 60079-0 : 2017 (Ed. 7.0)
IEC 60079-1 : 2014 (Ed. 7.0)
IEC 60079-11 : 2011 (Ed. 6.0)

All clauses considered

Test Report Form Number.................:

DEKRA form 256, based on EXTR Cover_9 (released 2021-09)

Related Amendments, Corrigenda or

For EXTAG Decision Sheets see the individual report parts

For IEC and ISO Corrigenda, Amendments and Interpretation
Sheets see the overview in this IECEx Test Report Cover

For EN Corrigenda, Amendments and Interpretation Sheets see
the ATEX Assessment Report of National Differences EU (ATEX)

Test item description ............cccccceennilt
Model/type reference............ccouvveeeen

Portable gas monitor
GX-6000 and GX-6100

Code(e.g. Ex_ H_ T_)eooioereins ExiallBT4...T3 Ga
ExdaiallBT4...T3 Ga
See General Product Information for details.

Rating ...coovvveiiiiiiiiiiiiiii Battery operated. BUL-6000/6100 (rechargeable Li-ion battery
unit) or BUD-6000/6100 (Alkaline battery unit). For BUD-
6000/6100: use only Toshiba LR6T(JE) or Duracell MN1500 AA-
batteries. Both battery units can be installed into GX-6000 and
GX-6100.
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Report Package Contents

Assembled Report parts and additional reference material:

Report No. NL/DEK/ExXTR24.0017/00 Cover

Report No. NL/DEK/ExTR24.0017/00 IEC 60079-0

Report No. NL/DEK/ExTR24.0017/00 IEC 60079-1

Report No. NL/DEK/ExTR24.0017/00 IEC 60079-11 including Appendix A and Appendix B to F

Report No. NL/DEK/ExXTR24.0017/00 National Differences EU (ATEX)

Report No. NL/DEK/ExTR24.0017/00 Appendix A; Description of the Test item

Annex 1 to Report No. NL/DEK/ExTR24.0017/00; Electrical data, Type designation and Ex code

Report No. NL/DEK/ExTR24.0019/00 Appendix B; Description of the Tests

Report No. NL/DEK/ExTR17.0047/01 Appendix B; Description of the Tests

Report No. NO/PRE/ExTR15.0012/06

Note: An * is included before the title of documents that are new or revised at an up- issue of the report.

Manufacturer's name............cccccc....... . Same as Applicant
AdAress.....ooooiiiiiii . Same as Applicant
Trademark........ccoooeeiiiiiiie :

RIKEN KEIK]

Particulars: Test item vs. Test requirements

Equipment classification of installation and use .................... . Portable (Hand-held)
Ingress protection ... P20
Rated ambient temperature range (°C)..........ccccccveeeeeeeeeenns. =20 °C to +50 °C

General remarks:
The test results presented in this report package relate only to the item or product tested.

= "(See Attachment #)" refers to additional information appended to this report package.

= "(See appended table)" refers to a table appended to the report package.

=  Throughout this report package, a point is used as the decimal separator.

= Where the term "N/A” appears in any part of a report package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

= |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an report Cover.

The technical content of this report package shall not be reproduced except in full without the written
approval of the issuing Body and Ex Testing Laboratory.

Use of uncertainty of measurement for decisions on conformity (Decision rule):

No decision rule is specified by the standards associated with this ExXTR package, when comparing the
measurement result with the applicable limit according to the specification in these standards. The
decisions on conformity are made without applying the measurement uncertainty as described in IECEx
OD 012 (i.e. “simple acceptance” decision rule, previously known as “accuracy method”).
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General product information:

The portable battery-operated handheld gas monitors GX-6000 and GX-6100 are used for measuring
flammable gas concentration in hazardous location.

Different battery units may be used, BUL-6000/6100 (rechargeable Li-ion battery) and BUD-6000/6100
(alkaline dry battery). Replacement or charging of battery unit can be performed by end-users and is only
allowed in non-hazardous areas.

Following parts are also included in the investigation, charger module BC-6000 or SDM-6000, Combustible
gas sensor, Toxic gas sensor and Oxygen sensor, Smart sensor type DES, ESS, PIS, SHS & OSS.

Ambient temperature range for use: -20 °C to +50 °C
Ambient temperature range during charging: 0 °C to +40 °C (Non-hazardous area only)

For more information about Type designation and Ex code see Annex 1 to this report.

The examination of the portable gas monitor does not include a judgment of the functional performance of
the equipment.

Report history:
Report Free Reference Number
NL/DEK/ExTR24.0017/00 228412900

Copy of Marking Plate:
See technical documents M4-4777-33-05K and M4-4777-33-07K.

GX-6000 and 6100, label A, B, C and D

GX- E)JGC:LAP)EL A) GX-6100(LABEL A)
000 ~
MQ]EL U —puuy MODEL GX_B]OO
INST.No. INST.No.
RIKEN KEKI Co.. Ltd. RIKEN KEIKI Co., Ltd.
216 Azusawe, ”ﬂtﬂ%hl . Tokyo, 6744, Jopr 2-T4, Azusawa, Habashi-ku, Tokyo, 174-8744, Japan
BUL-C__I(LABEL B BUL-C__I(L ABEL. B) =600 o 6100
'd
MODEL BUL-C—1 |MODE‘L BUL-C]
INST.NO, NO.
D A RIKEN KEIKI Co., Ltd.”2-T7-6, Azusawa,
I}'EiLE,J'iKlE'ﬁL R (Tt M gy ibesh-, 16kyo. 174-8744, Japun
NG
|“| nch charge battery in haz.loc ) \Jo not charge battery in haz.lo
UD-[__J(LABEL ¢y E— iQ%J OR BUD-C__1(LABEL C) ==-6000 or 6100
MJEEL BUD-C___1 (MODEL BUD-C—]
INST.NO. INST.NO.
RIKEN KEIKI Co., Ltd./2-7-6. Azusawa, RIKEN KEKI Co., Ltd.”72-1-6, Azusawa,
[tabashi—ku. Tokyo. 174-8744, Japan [tabashi-ku, Tokyo. 174-8 744, Japan
WARNING  Use only battery types WARNING  Use only battery types
M{_LRETWE! TOSHIBA or MNI500 3|.J|7_.-"+CE|_|_ A LROTWE) TOSHBA or MNI500 DURACELL
GX-6000 and 6100, label D
C €x><><>< @ c €X.X><>< @ |
16 Ex o IBTA.T3Ga IL1 6 Ex do ja II8 T4..T3Ca
ith_NCR-6309)
e 11 b i I8 747360
ECEs %%%‘};88@4 ithout NCB-6309.
WARNING WARNING;
W e G sl
| Do ot open in haz oc. | | DBKRA 24 ATEX 006 ECEx & 20,004 | :
Report Cover Page 3 of 6 AM 2819:9




Report No. NL/DEK/ExTR24.0017/00

Details regarding ‘trade agent’ / ‘local assembler’ application in accordance with OD 203:
N/A, no ‘trade agent’ / ‘local assembler’.

Testing not fully performed by ExTL staff at the above ExTL address:

This project is transfer project from NO/PRE/ExTR15.0012/06. No new tests have been performed as part
of this project. Old performed tests have been assessed and accepted by different IECEx Test reports,
references are made in Appendix B (to F) of relevant reports.

National differences considered as part of this evaluation:

For the EU, ATEX: National differences from directive 2014/34/EU and national differences between the
applied IEC and EN standards were assessed and reported in the part “National differences for ATEX” of
this report.

Specific Conditions of Use:
None.

Routine tests:
N/A

Date(s) of performance for all testing:
See all 3 reports Appendix B for dates of performed tests (part IEC 60079-11 has Appendix B to F).

Copyright © 2021 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Technical Documents

No. | (*) | Title: Document No.: Rev. | Date:
1. INDEX GX-6000 (documents 1 up to 53). E3-6991-5470-70-01K 16 |[2024.6.13
2. INDEX GX-6100 (documents 1 up to 58). E3-6991-5470-70-02K 10 |12024.6.13

Note: An * is included before the title of documents that are new or revised at an up- issue of the report.

Report Cover Page 4 of 6 AM 2819:9




Report No. NL/DEK/ExTR24.0017/00

Corrigenda, Amendments and Interpretation Sheets

Decision | Requirement — Test Result — Remark Verdict
IEC 60079-0: 2017 (Edition 7.0)
IEC 60079-0 | cl. 26.5.1.1 Temperature tests | Temperature tests are not done for this Pass
12017 shall be done in still ambient project. Previous performed test are done in
COR1 : 2020 | air and shall be linearly still ambient air and final results, AT, was
corrected for the rated ambient | linearly corrected for the rated ambient
temperature temperature. See report part 60079-0.
IEC 60079-0 | cl. 16.6. internal air The internal air temperature is not taken as a | N/A
12017 temperature may represent representation of other temperatures.
ISH1 : 2019 | other temperatures of electrical
machines
IEC 60079-0 | cl.29. marking of Equipment The Equipment includes only electrical parts | N/A
12017 which includes both an
ISH2 : 2019 | electrical part and a non-
electrical part shall have
combined marking
IEC 60079-1 : 2014 (Edition 7.0)
IEC 60079-1 | C.2.3.3 the text at bullet point | No NPT threaded flameproof entry devices in | N/A
2014/ d) is deleted, bullet point e) is | the scope.
COR1 : 2018 | renumbered to bullet point d)
IEC 60079-1 | cl. 13.1: The restriction to NPT | No entries provided N/A
: 2014 / ISH1 | and M threaded entries is a
: 2020 major technical change
Annex C: a thread adapter No factory assembled thread adapter with N/A
fitted and assessed as factory | other thread than NPT and M applied
assembled part may use other
thread than NPT and M
cl. 13: blanking elements may | The equipment has no blanking elements N/A
be installed in factory mounted in factory assembled thread
assembled thread adapter(s) | adapter(s).
cl. 13 when factory assembled | No factory assembled thread adapter applied | N/A
thread adapter are applied,
the thread of the field wiring
side shall be identified
IEC 60079-11 : 2011 (Edition 6.0)
IEC 60079- | Table 1 cl. 26.4.4 changed Corrigendum taken into account. Pass
11:2011 Table 3 8" footnote changed | For details see EXTR 60079-11
C1:2012 Fig 1b changed
cl. 8.2.3 4™ paragraph
changed
cl. 12.1 5" 6" and 8"
paragraph changed
Fig. D.3a changed
Fig. G.1 changed
IEC 60079- | Significant changes compared | This overview of changes is not used for a gap | N/A
11:2011/1- | to Edition 5 analysis. The reported assessment covers all
SH 01:2014 actual requirements in the standard.
IEC 60079- |clause 6.2.5 clarified. This interpretation sheet is mainly for the end | N/A
11:2011 IEC 60079-11 is not user and not for the assessment of the
ISH2 : 2016 | applicable for voltage product.
limitation to guarantee Um.
Report Cover Page 5 of 6 AM 2819:9




Report No. NL/DEK/ExTR24.0017/00

Corrigenda, Amendments and Interpretation Sheets

Decision Requirement — Test Result — Remark Verdict
IEC 60079- | guide for level of protection “ic” not applied N/A
11:2011 “ic” evaluations
ISH3 : 2016
IEC 60079- |cl. 6.1.3. group lll enclosures | Not group lll N/A
11:2011/
ISH4 : 2019
IEC 60079- | Table 4 - group Il with Not group llI N/A
11:2011/ | component(s) immersed in
ISH5: 2019 | dust
IEC 60079- |cl. 10.5.3 b) current limiting Only cells are used for testing. See Report Pass
11:2011/ devices to be disabled at the | Part 60079-11, Appendix C.
ISH6 : 2019 | determination of the surface

temperature of cells.
Report Cover Page 6 of 6 AM 2819:9




Report No. NL/DEK/ExTR24.0017/00

Report
DEKRA
Explosive atmospheres —

i Part 0: Equipment — General requirements
™

Report Number ...t See Report No. above.
Free Reference Number................. See report cover. )79 —ﬁaaclk/
Compiled by + signature (ExTL)....: A. Hadak )
Reviewed by + signature (EXTL)....: B.P.O. Meijer (Ex i part)
H.J.G. de Wild (Ex d part)
Date of issue (yyyy-mm-dd) ..........: 2024-06-19
Ex Testing Laboratory (ExTL)........: DEKRA Certification B.V.
AdAress ... Meander 1051, 6825 MJ Arnhem, The Netherlands
Applicant's name............cccccccee.. See report cover.
AdAress ... See report cover.
Standard........ccccooviiiiiii IEC 60079-0 : 2017, Edition 7.0
Test procedure..........ccccceeiiinns IECEx System
Test Report Form Number.............: See footer, based on ExTR60079-0_7D_DS (released 2021-12)

Copyright © 2021 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes no
responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of the
reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the test item............ - N/A
- test item does meet the requirement ................. . Pass

General remarks:
The test results presented in this Ex Test Report relate only to the item or product tested.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.

=  Throughout this document, a point “.” is used as the decimal separator.

The technical content of this Report shall not be reproduced except in full without the written approval of the
Issuing Body and Ex Testing Laboratory.

IEC 60079-0 : 2017 (Ed. 7.0) Page 1 of 16 2956:2




Report No. NL/DEK/ExTR24.0017/00

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
The equipment is intended for standard
atmospheric conditions.
See Appendix A from report IEC 60079-11 for a
detailed description of the Ex i safety concept.
) See Appendix A for a detailed description of Gas
Sensor, Type NCR-6309, "Ex da” type of =)
DS 2021/004 | S%°P® protection. ass
Gas sensor is tested in previous projects and
results are reported in Appendix B of reports:
NL/DEK/ExTR24.0019/00 and
NL/DEK/ExTR17.0047/01. Relevant reports are
listed in Report Package Contents.
2 Normative references
3 Terms and definitions
DS 2020/002
4 Equipment grouping
4.1 General The equipment is intended for group II. Pass
4.2 Group | This equipment is not intended for group I. N/A
This equipment is intended for use in group I,
43 Group |l subdivision IIB. Pass
4.4 Group lll This equipment is not intended for group 1. N/A
Equipment for a particular This equipment is not intended for use in a
4.5 : . ; N/A
explosive atmosphere particular explosion atmosphere.
5
DS 2016/002 | Temperatures
DS 2015/011A
5.1 Environmental influences
The ambient temperature range of -20 °C to +50 °C
51.1 Ambient temperature is marked. See drawings M4-4777-33-05K and M4- | Pass
4777-33-07K.
5192 External source of heating or | No external source of heating or cooling N/A
T cooling considered.
IEC 60079-0 : 2017 (Ed. 7.0) Page 2 of 16 2956:2




Report No. NL/DEK/ExTR24.0017/00

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Not required due to exclusion of cl. 7.2 by Table 1
of IEC 60079-11: 2011.
For Model GX-6100:
5.2 Service t ) Stand by 150 mA /4.5 V /675 mW b
DS 2020/006 | ©CTV'Ce temperature When gas is detected 170 mA / 4.5 V/ / 810 mW ass
(maximum power).
AT= 8 K, Tservice sensor = 58 °C
For tests see B.3.1 in report part IEC 60079-11.
5.3 Maximum surface temperature
Maximum surface temperature is considered taken
into account requirements of thermal ignition
compliance of cl. 5.6 of IEC 60079-11.
Evaluation documented in Appendix A.3 & B.3 of
associated IEC 60079-11.
531 Determination of maximum Pass
.3. o
surface temperature Maximum surface temperature for Ex da Gas
Sensor taking into the consideration results of
thermal tests of IEC 60079-1 and AT= 8 K.
T max suface = 58 + 10.1 = 68.1 °C (<130 °C for T4)
See report part 60079-1, cl. 15.4.3.2.
5.3.2 Limitation of maximum surface temperature
5.3.2.1 Group | electrical equipment | This equipment is not intended for group . N/A
Tmax suface does not exceed the limit for temperature
5.3.2.2 Group Il electrical equipment | class T4... T3 per table 2 with the 5 K margin per cl. | Pass
26.5.1.3 taken into account.
5.3.2.3 Group lll electrical equipment | This equipment is not intended for group Il N/A
Small component
5.3.3 temperature for Group | or See Appendix A.3 in part IEC 60079-11 for details. |Pass
Group Il electrical equipment
Component temperature of
smooth surfaces for Group | .
5.3.4 or Group Il electrical Not applied. N/A
equipment
6 Requirements for all electrical equipment
The equipment complies with the requirements of
6.1 General this standard and IEC 60079-1 and IEC 60079-11. Pass
' Compliance with the relevant industrial standards is
the manufacturer responsibility.
For “ia”: Excluded by table 1 of IEC 60079-11.
6.2 Meqhamcal strength of The gas sensor, Type NCR-6309, is Pass
equipment . .
protected from impact by enclosure parts which are
considered as “guard”.
IEC 60079-0 : 2017 (Ed. 7.0) Page 3 of 16 2956:2
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
For “ia”: Excluded by table 1 of IEC 60079-11.
6.3 Opening times N/A
Sensor, Type NCR-6309, cannot be opened.
Circulating currents in
6.4 enclosures (e.g. of large This equipment is not a large electric machine. N/A
electric machines)
For “ia”: Excluded by table 1 of IEC 60079-11.
. k i N/A
6.5 Gasket retention Sensor, Type NCR-6309, cannot be opened,
Ex protection doesn’t rely on the gasket.
6.6 Electromagnetic and ultrasonic energy radiating equipment
Energy levels do not exceed the levels as stated in
6.6.1 General the standard, see remarks below. Pass
6.6.2 Radio frequency sources The equipment does not contain radio frequency N/A
sources.
6.6.3 Ultrasonic sources The equipment does not contain ultrasonic sources. | N/A
o The lamp OL-8270BPA is separately Ex certified,
6.6.4 hizir“sv eltm;':ta érff{iffgugther assessment is documented in test report Pass
DS 2018/004 |\ ave o tigal sources NL/DEK/ExTR12.0033. See Appendix D in
P associated IEC60079-11 test report.
7 Non-metallic enclosures and non-metallic parts of enclosures
71 General
For “ia”: Excluded by table 1 of IEC 60079-11.
(plastic materials from gas detector are relevant
only for electrostatic)
711 Applicability Pass
Enclosure of the gas sensor, Type NCR-6309,
made from two plastic parts with
- cemented joint (in between).
7.1.2 Specification of materials
The materials are specified see technical
7.1.21 General document M2-4777-33-01K for gas detector and Pass
M3-4463-10-02K for gas sensor.
Gas Sensor, Type NCR-6309, enclosure:
a) DIC Corporation
b) PPS FZ1130-D5 (PPS GF30%), natural
7122 Plastic materials color. Pass
¢) no surface treatment
d) RTI: +130 °C
e) N/A (not exposed to UV)
There are no elastomers relevant for the type of
7.1.2.3 Elastomers protection. N/A
IEC 60079-0 : 2017 (Ed. 7.0) Page 4 of 16 2956:2
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Sensor, Type NCR-6309:
The joints between the in-casted breather and the
Cap and between the electrical contacts and Base
are cemented joints.
7.1.2.4 Materials used for cementing | Since the joints are formed by injection molding Pass
(from the same material as enclosure) the molding
parameters are relevant (specified in drawing M3-
4463-10-02K). See 7.1.2 for details.
Cementing is not used for the external enclosure.
7.2 Thermal endurance Seecl. 7.1.1. Pass
7.2.1 Tests for thermal endurance | See cl. 26.8 and 26.9 Pass
All materials used for the sensor (plastic and
790 Material selection cement) are rated for the minimum service Pass
- temperature and the maximum service temperature
+20 K or better.
Alternative qualification of . e
7.2.3 elastomeric sealing O-rings The alternative qualification is not used. N/A
For “ia”: Excluded by table 1 of IEC 60079-11.
7.3 Resistance to ultraviolet light Pass
Sensor, Type NCR-6309, protected from UV by
detectors enclosure.
7.4 Electrostatic charges on external non-metallic materials
Applicabl - Mli ials:
741 Applicability pplicable non-metallic materials Pass
- enclosure
Electrostatic charging is avoided by selection of the
material and limitation of the surface.
Material ESC9448N & LCD panel sheet PET 300R
Avoidance of a build-up of or PET84. Sensor cover made of PC LNP STAT-
742 electrostatic charge for Group | LOY D3000IEU6-4G7B1971. All material have Pass
| or Group Il surface resistance of less than 1 GQ. See
measurement section of this report and cl. 26.13.
All smaller parts of regular plastic material have
surface area less than 400 mm?2.
Refer to drawing M2-4777-01-01K.
Avoidance of a build-up of
7.4.3 electrostatic charge for Group | This equipment is not intended for group Il1. N/A
1]
IEC 60079-0 : 2017 (Ed. 7.0) Page 5 of 16 2956:2
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Small accessible metal parts exist but enclosure’s
conductive plastic materials are used so the
mentioned parts are not isolated.
However small metallic parts are considered to
75 Attached external conductive | represent not more than 3 pF. Pass
’ parts Clip: To attach the EUT to person s clothes.
The clip itself is mounted to conductive plastic
material. Discharges to approaching earthed
objects are not expected as it is attached to a
person.
8 Metallic enclosures and metallic parts of enclosures
. " The manufacturers documents specify the
8.1 Material composition materials. Pass
This equipment is not intended as group |
8.2 Group | equipment, N/A
Small parts of stainless steel material used such as
8.3 Group Il air inlets. Less than 10 % in total of Al, Mg, Ti & Zr | Pass
and less than 7.5% in total of Mg, Ti & Zr.
8.4 Group Il Not Group Il equipment. N/A
8.5 Copper Alloys No copper alloy enclosure applied. N/A
9 Fasteners No fasteners applied. | N/A
. . This equipment does not contain interlocking
10 Interlocking devices devices. N/A
| 11 | Bushings | This equipment does not contain bushings. | N/A
| 12 | (Reserved for future use)
13
DS 2014/001 Ex Components No Ex Components included N/A
DS 2021/006
For “ia”:
Excl table 1 of IEC 60079-11.
14 Connection facilities xcluded by . N/A
No external connections to gas sensor, Type
NCR-6309.
IEC 60079-0 : 2017 (Ed. 7.0) Page 6 of 16 2956:2
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Connection facilities for For “ia™
15 earthing or bonding Excluded by table 1 of IEC 60079-11. N/A
conductors Battery powered equipment.
16 For “ia”:
DS 2017/001 Entries into enclosures Excluded by table 1 of IEC 60079-11. N/A
No entries to gas sensor, Type NCR-6309.
17 Supplemg ntary r_eqwrements The equipment is no rotating machine. N/A
for electric machines
Supplementary requirements . . .
18 for switchgear The equipment does not contain switchgear. N/A
19 Reserved for future use
20 %:peilfeTnZTtaH rseqsu(l)rcigte nts The equipment does not contain external plugs,
plugs, socket outlets or connectors for field wiring N/A
DS 2020/007 | outlets and connectors for .
. - . connection.
field wiring connection
21 Supplementary requirements | The equipment is no and does not contain N/A
for luminaires luminaires.
29 Supplementary requirements | The equipment is no and does not contain cap N/A
for cap lights and hand lights | lights and hand lights.
23 Equipment incorporating cells and batteries
Refer to associated IEC 60079-11 test report for
detailed assessments and testing of battery units.
Back-up secondary battery (Seiko SSI MS421R):
1.5 mAh, Rint= 600 Q. The physical dimensions are
4.8 mm (diameter), 2.1 mm (height) and 0.11 g
231 General (standard mass). Accepted by evalyatlon. ' Pass
The cell Panasonic NCR18650GA is tested in
NO/PRE/ExTR20.0043/00. Surface temperature
measurement tests and electrolyte tests are
performed, due to parallel coupling and that the
cells are encapsulated. See B.3.5. in report IEC
60079-11.
BUD-6000 & BUL-6000 units & SR616 button
Interconnection of cells to cell assessed. See 23.1
23.2 - ) Pass
form batteries The cell Panasonic NCR18650GA are parallel
coupled according to IEC 60079-11.
IEC 60079-0 : 2017 (Ed. 7.0) Page 7 of 16 2956:2
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IEC 60079-0

Clause

Requirement — Test

Result — Remark

Verdict

233
DS 2019/002

Cell types

Refer also to associated IEC 60079-11 test report
Panasonic NCR18650GA

According to table 14:

Type system: Lithium ion

Positive electrode: (NCA) Li(NiCoAl)O2
Electrolyte: Liquid solution

Negative electrode: Carbon

Voltage: 3.6 V

Maximum open circuit voltage: 4.2 V

Rated capacity: 2 x3300 mA = 6.6 Ah.

Pass

234

Cells in a battery

Refer to associated IEC 60079-11 test report
Two identical cells.

Pass

235

Ratings of batteries

Refer to associated IEC 60079-11 test report

Back-up secondary battery (Seiko SSI MS421R):
Charging voltage is 3.1 V. 3.3 V-D3, Vf (0.2V). It
charges through 3.1 V and the internal switch of
IC5. The battery is protected by the serial resistor
RS10 (3 kQ).

Maximum discharge, | =3.3V/3k=1.1mA
Charging voltage from datasheet: 2.9t0 3.3 V
Maximum discharge from datasheet: 10 mA
Range of temperature: -20 °C to +60 °C.

Panasonic NCR18650GA:

Amb. Temp. discharge: -20 °C to + 60 °C
Ambient temperature charge: +10 °C to + 45 °C
Ambient temperature for EUT: -20 °C to + 50 °C
Max discharge current for the battery is 8 A.
Nominal discharge for EUT is: 150 mA
Discharge when alarm is activated: 170 mA

Pass

23.6

Interchangeability

Warnings provided. See General product
information and Copy of marking plates. For
alkaline batteries only Toshiba LR6T(JE) or
MN1500 by Duracell (AA size) are allowed to be
used. See also 29.13. No other batteries are
interchangeable.

For BUL-6100 the cells are encapsulated.
Interchangeability is not possible.

Pass

1237

| Charging of primary batteries | No charging circuits for dry battery unit BUD-6000. | Pass

238

|Leakage

| Refer to associated IEC 60079-11 test report

|Pass

239

| Connections

| Refer to associated IEC 60079-11 test report

|Pass
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
23.10 Orientation Refer to associated IEC 60079-11 test report | N/A
Replacement of cells or Warnings provided.
23.11 batl’?eries See 29.13 and Copy of marking plates and Pass
associated IEC 60079-11 test report.
23.12 Replaceable battery pack BUL- battery pack. Pass
The documents listed in the report Cover give a full
24 Documentation and correct specification of the explosion safety Pass
aspects.
o5 Compliance of prototype or | The samples used for testing comply with the Pass
sample with documents documents.
26
DS 2017/005 | 1YPe tests
Tests have been carried out, See Appendix B in
26.1 General report part IEC 60079-11 of this report and Pass
' Appendix B of reports: NL/DEK/ExTR24.0019/00
and NL/DEK/ExTR17.0047/01.
i . Most unfavourable test configuration was tested,
26.2 Test configuration see all Appendix B reports. Pass
Tests in explosive mixtures have been carried out,
26.3 Tests in explosive test See Appendix B of reports: Pass
: mixtures NL/DEK/ExTR24.0019/00 and
NL/DEK/ExTR17.0047/01.
26.4 Tests of enclosures
26.4.1 Order of tests
Metallic enclosures, metallic
26.4.1.1 parts of enclosures and glass | See 26.4.1.2. N/A
parts of enclosures
26.4.1.2 Non-metallic enclosures or non-metallic parts of enclosures
Excluded by Table 1 of IEC 60079-11: 2011 except
26.4.1.2.1 General for the drop test. IP20 required N/A
26.4.1.2.2 Group | equipment The equipment is not intended for group . N/A
26.4.1.2.3 Group |l and Group Il See cl. 26.4.1.2.1 Pass
equipment
Impact test is omitted for enclosure but is
26.4.2 Resistance to impact performed according to the testing of the built-in Pass
DS 2020/001 P piezoelectric device, buzzer type BZ-9K.
Refer to associated IEC 60079-11 test report.
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Report No. NL/DEK/ExTR24.0017/00

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Equipment is handheld equipment.
Two samples were tested. Each of them dropped
four times from a height of 1 m to a concrete floor.
Ambient temperature was -27 °C. EUT was kept in
26.4.3 Drop test -27 °C for 24 hours prior to the test, Pass
Result: no visible damages to the enclosures.
See Appendix B of part IEC 60079-11 and
measurement section of this report.
o The equipment passed the tests.

4. . . P
26.4.4 Acceptance criteria For details see Appendix B of part 60079-11. ass
26.4.5
See also Degree of protection (IP) by enclosures
DS 2012/003

Requirements of IP20 is checked and recognized
26.4.5.1 Test procedure for compliance. Higher IP rating is not covered by | Pass
this investigation.
o The equipment passed the tests. See Appendix B
26.4.5.2 Acceptance criteria and measurement section of this report. Pass
26.5 Thermal tests
26.5.1 Temperature measurement
26.5.1.1 General Refer to associated IEC60079-11 test report. Pass
For Gas Sensor, Type NCR-6309, AT = 8 K,
26.5.1.2 Service temperature see cl. B.3.1 from report part IEC 60079-11. Pass
The service temperature is considered to be 58 °C.
Modified requirements considered.
See 5.3.1 and 5.3.3.
For detector see Appendix A and B of the IEC
Maximum surface 60079-11 report for details. p
26.5.1.3 temperature Maximum surface temperature determined to ass
+68.1 °C, for the gas sensor, Type NCR-6309,
taking in to the consideration results of the thermal
testing x 1.2 (acc. to 60079-1, cl. 15.4.3.2).
For “ia”:
26.5.2 Thermal shock test Excluded by table 1 of IEC 60079-11. N/A
Not applicable for gas sensor, Type NCR-6309.
26.5.3 Small component ignition test (Group | and Group II)
26.5.3.1 General This test was not done, see cl. 5.3.3. N/A
26.5.3.2 Procedure This test was not done, see cl. 5.3.3. N/A
26.5.3.3 Acceptance criteria This test was not done, see cl. 5.3.3. N/A
26.6 Torque test for bushings
26.6.1 Test procedure This test was not required, see cl. 11. N/A
26.6.2 Acceptance criteria This test was not required, see cl. 11. N/A
26.7 | Non-metallic enclosures or non-metallic parts of enclosures
IEC 60079-0 : 2017 (Ed. 7.0) Page 10 of 16 2956:2




Report No. NL/DEK/ExTR24.0017/00

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Excluded by Table 1 of IEC 60079-11: 2011.
For Gas Sensor, Type NCR-6309, "Ex da” see
26.7.1 General Appendix B of reports: NL/DEK/EXTR24.0019/00 | 25
and NL/DEK/ExTR17.0047/01.
Excluded by Table 1 of IEC 60079-11: 2011.
For Gas Sensor, Type NCR-6309, "Ex da” see
26.7.2 Test temperatures Appendix B of reports: NL/DEK/EXTR24.0019/00 | 25
and NL/DEK/ExTR17.0047/01.
Excluded by Table 1 of IEC 60079-11: 2011.
26.8 For Gas Sensor, Type NCR-6309, "Ex da” see
DS 2020/003 | ermalendurance toheat |, i B of reports: NL/DEK/EXTR24.0019/00 cl. | © 25
2.4 and NL/DEK/ExTR17.0047/01 cl. 2.10.
Excluded by Table 1 of IEC 60079-11: 2011.
For Gas Sensor, Type NCR-6309, "Ex da” see
269 Thermal endurance to cold | )\ - ix B of reports: NL/DEK/EXTR24.0019/00 . |~ 25
2.5 and NL/DEK/ExTR17.0047/01 cl. 2.11.
26.10 Resistance to UV light This test was not required, see cl. 7.3. | N/A
26.11 Resistance to chemical This equipment is not intended for group | N/A
’ agents for Group | equipment ’
26.12 Earth continuity This test was not required, see cl. 15.7. | N/A
Surface resistance test of See measurement section for more details and
26.13 parts of enclosures of non- results. All material have surface resistance of less | Pass
metallic materials than 1 GQ.
26.14 Measurement of capacitance | This test was not required, see cl. 7.5. | N/A
26.15 Verification of ratings of The equipment does not contain ventilating fans N/A
) ventilating fans ’
Alternative qualification of . S
26.16 elastomeric sealing O-rings The alternative qualification was not used. N/A
| 26.17 | Transferred charge test | This test was not required, see cl. 7.4.2. | N/A
| 27 | Routine tests | Routine tests are not required. | N/A
28
DS 2020/002 | Manufacturer's responsibility | No part of the product evaluation. N/A
DS 2021/005
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
29
DS 2012/005A Markin
DS 2017/007 | nd
DS 2021/006
. . Equipment with Ex auxiliary equipment assessed
DS 2021/005 Ei Eg)l:i'lgmegt Lhia;q'gﬁltugﬁj and marked according to the decision sheet. Pass
Ex comporlzlen(t] P General product information defines that sensor is
designed in “Ex da” type of protection.
S Equipment is marked and complies with the
29.1 Applicability applicable standards. Pass
29.2 Location | Equipment is legibly marked on the main part. | Pass
The marking includes the following:
a) Name of manufacturer
b) Type identification
c) Serial number
d) The certificate number:
293 General IECEx: DEK 24.0014 and Pass
: ATEX: DEKRA 24ATEX0016.
e) an advisory marking
f) The specific Ex marking per cl. 29.4
g) Additional marking required by other standards
See drawings M4-4777-33-05K and M4-4777-33-
07K.
E King losi ExdaiallBT4... T3 Ga
29.4 atxmrgs&:gf’esor EXPIOSVE g3 | £ ia IIB T4...T3 Ga Pass
See drawings M4-4777-33-05K, M4-4777-33-07K.
Ex marking for explosive dust . . .
29.5 atmospheres The equipment is not intended for group . N/A
Combined types (or levels) of . .
29.6 protection The symbols of all types of marking are included. Pass
29.7 | Multiple types of protection | No Multiple types of protection applied. | N/A
Ga equipment using two . . .
29.8 independent Gb types (o tf/guelsp?fe;rtoctjg;isonnm contain two independent Gb N/A
levels) of protection ’
29.9 | Boundary wall | No boundary wall applied. | N/A
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IEC 60079-0

Clause Requirement — Test Result — Remark Verdict
29.10
DS 2004/006A . .
DS 2012/006A Ex Components Not applicable for equipment. N/A
DS 2012/008

Small Ex Equipment and . .
29.11 small Ex Components Equipment is not small. N/A

Extremely small Ex
29.12 Equipment and extremely Equipment is not extremely small. N/A
small Ex Components

Warnings provided with regards to specific
instructions of type of battery, replacement &
charging, and safety instructions in User manual.
See Copy of marking plate and General product
29.13 Warning markings information in Cover report. Pass
Warning in user manual for Ex d: This product is an
explosion-proof product and is not to be
disassembled or modified with the exception of
specified parts.

29.14 Cells and batteries Properly marked internally. Pass
Electric machines operated | This equipment is not a converter-fed electrical
29.15 . i N/A
with a converter machine.
29.16 Examples of marking The examples of marking are informative. N/A
30 Instructions
DS 2021/006
The manual (document safety information)
contains:
1 G | - Arecapitulation of marking, p
30. enera - Instructions for safety use, ass
- Additional information for use,
- Alist of standards including the issue date.
) Specific safety instructions are provided with
30.2 Cells and batteries regards to brand & type of battery. Pass
| 30.3 | Electrical machines | The equipment is no electrical machine. | N/A
| 30.4 | Ventilating fans | Equipment does not contain ventilating fans. | N/A
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
30.5 Cable glands The equipment is no cable gland. N/A
Annex A
(Normative) Supplementary requirements | Entry devices are not in the scope and to be N/A
See also for cable glands selected by the end user.
DS 2017/001
Annex B
. Requi
(Normative) equirements for Ex Components
Clauses with which Ex . .
Table B.1 Components shall comply Not applicable for Ex Equipment. N/A
Annex C

(Informative)

Example of rig for resistance to impact test

Annex D
(Informative)

Electric machines connected to converters

Annex E
(Informative)

Temperature evaluation of electric machines

Annex F
(Informative)

Guideline flowchart for tests of non-metallic enclosures or non-metallic parts of enclosures

(26.4)

Annex G
(Informative)

Guidance flowchart for tests of cable glands

Annex H
(Informative)

Shaft voltages resulting in motor bearing or shaft brush sparking Discharge energy

calculation

Measurement Section, including Additional Narrative Remarks (as deemed applicable)

Performed tests:

Equipment Tested:

GX-6000 w/ BUD-6000 (2 samples)

Date of Test (yyyy/mm/dd):

2015/01/12 to 2015/01/14

Clause and Standards:

26.4.3 of IEC 60079-0: 2017

Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/06.

Samples were pre-conditioned in cold chamber with temperature of 30 °C. Conditioning time: from 2015-01-12
time 09.00 to 2015-01-14 time 08.00. The samples were dropped on horizontal concrete surface in the cold
chamber. Drop performed four times for each sample in different positions. The samples were functioning

normal after test.

Results

No visible damages or scratch

IEC 60079-0 : 2017 (Ed. 7.0)
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Equipment Tested: ESC 9448N (black). Middle case and PET 300R. Panel sheet
Date of Test (yyyy/mm/dd): 2014/10/27 and 2015/02/05
Clause and Standards: 26.13 of IEC 60079-0: 2017

Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/06.

Part under test:

Test condition

Results: Pass

ESC 9448N (black).

24h pre-conditioning: 23.1 °C & 47.8 % RTH.

155 Q (<1 GQ)

Middle case 500 V insulation test in 60 s duration. 10 s rise/fall time. All
other smaller parts of regular plastic material are checked
for surface area less than 400 mm?2
Test performed on 2014-10-27
PET 300R. 24h pre-conditioning: 22.4°C & 26.4% RTH. 1.3 MQ (<100 GQ)
Panel sheet 500V insulation test in 60s duration. 10s rise/fall time.
Test performed 2015-02-05
Equipment Tested: PC LNP STAT-LOY D3000IEUB-4G7B1971 (sensor cover)

Date of Test (yyyy/mm/dd): 2023/10/31 to 2023/11/01

Clause and Standards:

26.13 of IEC 60079-0: 2017

Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/06.

Part under test:

Test condition and procedure

Results: Pass

PC LNP STAT-LOY
D3000IEU6-
4G7B1971

The material is cleaned with distilled water, then with isopropyl
alcohol, and then once more with distilled water. Two parallel
electrodes of conducting paint are painted on the surface.

The EUT is conditioned for 24 hours in 23 °C and 50 % humidity.

Testing is carried out under the same ambient conditions.
500 VDC is applied between the two electrodes for 60 seconds
and the resistance between them are measured.

0.6 GQ (<1 GQ)
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Report No. NL/DEK/ExTR24.0017/00

Report
DEKRA
Explosive atmospheres — Part 1:

Equipment protection by flameproof enclosures "d"

—
Report Number......................... : See Report No. above.
Free Reference Number............... : See report cover. (&/ ‘e —ﬁaﬂ&k/
Compiled by + signature (ExTL)....: A. Hadak )
Reviewed by + signature (ExTL)...: H.J.G. de Wild M
Date of issue (yyyy-mm-dd) .......... : 2024-06-19
Ex Testing Laboratory (ExTL)....... : DEKRA Certification B.V.
AdAresS ... : Meander 1051, 6825 MJ Arnhem, The Netherlands
Applicant's name.......................... : See report cover.
AdAresS ... : See report cover.
Standard..........ccooociiieii : IEC 60079-1 : 2014, Edition 7.0 + C1: 2018
Test procedure ............eeveeeeeveennnns : IECEx System
Test Report Form Number ............ : See footer, based on ExTR60079-1_7B_DS (released 2021-10)

Copyright © 2021 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes no
responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of the
reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem .................... : N/A
- test item does meet the requirement................c.eeee. . Pass

General remarks:
The test results presented in this Ex Test Report relate only to the item or product tested.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.
=  Throughout this document, a point “.” is used as the decimal separator.

The technical content of this Ex Test Report shall not be reproduced except in full without the written approval
of the Issuing Issuing Body and Ex Testing Laboratory.
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
1 Scope
2 Normative references
DS2010/006A
3

DS 2015/015

Terms and definitions

4 Level of protection (equipment protection level, EPL)
The level of protection of this equipment is da.
. I . Pass
41 Genera Applicable to catalytic sensor type NCR-6309 only.
The sensor assessed is a catalytic sensor to be used
in a portable gas detector
- Internal volume < 1 cm?®
- The electrical conductors are potted in the enclosure
and assessed for clause 6,
42 Requirements for level of -;]I'he breathr(]ar is'ass?sse.d for cIauseB1 (it?nd cas§ed in Pass
DS2015/016A | protection “da’ the sensor housing, leaving no gap. Both sensor’s
halves are secured with a metal clamp (caulking cap)
around. See drawing M3-4463-10-02K
-Supply is by an Ex ia circuit. Maximum dissipated
power < 1.3 W (DC 1V, 100 mA)
-The non-transmission tests were performed for group
IIC with 50 ignitions for each test gas.
Requirements for level of |. ., )
4.3 protection “db’ db” not applied N/A
Requirements for level of |, , )
4.4 protection “dc” dc” not applied N/A
5 Flameproof joints
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
All joints comply with the requirements in Clause 5.
An advisory mark is applied see drawing [40] M4-
4777-33-07K: “WARNING Read manual for safety
info”.
5.1 General requirements A Iimitatio.n is applied in the manual: "This product is Pass
an explosion-proof product and is not to be
disassembled or modified with the exception of
specified parts."
Plastic enclosure, which does not require corrosion
protection.
For more details see drawing: M3-4463-10-02K.
5.2 . The multi-step joint between enclosure halves.
Non-th d P
DS 2015/018 on-threaded joints For details see Appendix A. ass
Th - — . i
521 Width of joints (L) e multi-step joint requirements applied, see Pass
cl. 5.2.9 below.
, The multi-step joint requirements applied, see
5:2.2 Gap () cl. 5.2.9 below. Pass
5.2.3 o o
Spigot joints No spigot joints. N/A
5.2.4 Holes in joint surfaces No holes in joint surfaces. N/A
5.2.5 Conical joints No conical joints. N/A
Joints with partial cylindrical
5.2.6 surfaces (not permitted for No such joints. N/A
Group IIC)
Flanged joints for acetylene -
5.2.7 atmospheres No flanged joint N/A
5.2.8 Serrated joints No serrated joints. N/A
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IEC 60079-1

Clause

Requirement — Test

Result — Remark

Verdict

5.2.9

Multi-step joints

The joint 1 between enclosure halves assessed
as multi-step joint consists of three adjacent
segments where path changes direction two
times by 90°.

Length of the joint

Lmin=2.65 + 0.48 + 3.35 = 6.48 mm

For details see Appendix A.

Tested per clause 15.3 with the length of each
segment reduced to not more than 75 %.

An advisory mark is applied see drawing [40] M4-
4777-33-07K — WARNING Read manual for safety
info.

A limitation is applied in the manual: "This product is
an explosion-proof product and is not to be
disassembled or modified with the exception of
specified parts."

Pass

5.3

Threaded joints

No threaded joints

N/A

54

Gaskets (including O-rings)

The gasket is no part of the flameproof joint and does
not interrupt it.

Pass

5.5

| Equipment using capillaries | No capillaries applied.

|NA

Sealed joint

6.1

Cemented joints

6.1.1

General

The joints between the in-casted breather and
the Cap and between the electrical contacts and
Base are cemented joints.

Since the joint is formed by injection moulding,

the molding parameters are defined on drawing M3-
4463-10-02K.

Pass

Mechanical strength

The breather is fixed with a rim on top and
under it. The contacts are fixed by their multiturn
shape. These joints are not intended to be
opened.

Overpressure test of the enclosure with cemented
joints is performed before and after the tests per IEC
60079-0 and the test result is judged satisfactory.

For details see Appendix B of report
NL/DEK/ExTR17.0047/01 cl. 3.1 and 3.2.

Pass
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
Internal volume is << 10 cm?®.
The width of the cemented joints:
Joint 2. Contacts
6.1.3 Width of cemented joints -specified: min. 3.9 mm > 3 mm Pass
Joint 3. Breather
-specified: min. 3.66 mm > 3 mm
For details see Appendix A.
6.2 Fused glass joints No Fused glass joints N/A
7 Operating rods No operating rod applied. N/A
Supplementary requirements .
8 for shafts and bearings No shafts and bearings N/A
| 9 | Light-transmitting parts No light transmitting part. | N/A
| 10 | Breathing and draining devices which form part of a flameproof enclosure
Breather device is part of enclosure used for
exchange of hazardous atmosphere for gas sampling.
Types of breather: pressed metal wire elements
101 General The brgathing and draining devices wit_hstand the Pass
dynamic effects and pressure from an internal
explosions and prevent flame transmission as tested
per cl. 15 and 16. For details see Appendix B of report
NL/DEK/ExTR17.0047/01.
Openings for breathing or .
10.2 draining No such openings. N/A
The material is specified in drawing M3-4463-10-02K.
10.3 Composition limits The elements of breathing devices comprise of Pass
stainless steel only. (Cu content < 0.1%)
The dimensions are specified in drawing M3-4463-10-
10.4 Dimensions 02K. Press metal wire element Pass
-diameter: 10 £ 0.1, thickness: 1.66 + 0.1 mm
10.5 E;etrr]r;ents with measurable The sintered metal element has no measurable paths. | N/A
Elements with non- The elements have a specified max. density and max.
10.6 measurable paths pore size and comply with the relevant requirements | Pass
P of Annex B. For details see Annex B.
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
10.7 Removable devices The device cannot be dismantled. N/A
. Impact test was waived, see explanation in report IEC
10.8 Mechanical strength 60079-0 cl. 26.4.2. for the impact test. Pass
Breathing devices and : . - .
109 draining devices when used aBSreé\)t(hclr;gl.]11 dz\ggﬁtssand draining devices are not used N/A
as Ex components P )
The Sensor does not have fasteners or
11 Fasteners and openings openings, it is completely closed with an in-casted N/A
breather and cemented electrical contacts.
12 Materials
The equipment withstood the applicable tests in
. Clauses 14 through 16.
Tests prescribed by Clauses
12.1 14 to 1p6 I yal For details see Appendix B of reports Pass
NL/DEK/ExTR17.0047/00 and
NL/DEK/ExTR24.0019/00.
Assembly of multiple .
12.2 flameproof enclosures One flameproof enclosure is used. N/A
Intercommunicating . _—
12.3 enclosure compartments No intercommunicating compartments. N/A
12.4 Use of cast iron No cast Iron used. N/A
12.5 Use of liquids No liquids used. N/A
Insulating materials for . . .
12.6 Group | apparatus The equipment is not intended for Group |. N/A
. This equipment is not made of zinc or zinc alloy with
12.7 Zinc content more than 80% zinc. Pass
Copper or copper alloys in
12.8 explosive gas atmospheres | No copper or copper alloys used. Pass
containing acetylene
13 Entries for flameproof No entries into the enclosure N/A
enclosures
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IEC 60079-1

Clause Requirement — Test Result — Remark Verdict
This product complies with IEC 60079-0 and this
standard.

14 Verification and tests See IEC 60079-0 and Appendix B of report Pass
NL/DEK/ExTR17.0047/00 report cl. 3.5 for maximum
surface temperature determination.

15 Type tests
The required sequence is followed.

Breather element and cemented joints were tested as
part of previous project, for details about results see

15.1 General Appendix B of NL/DEK/EXTR17.0047/01. Pass
Subject of the additional testing was flameproof joint 1
(multi step joint). For details about results see
Appendix B of report NL/DEK/ExTR24.0019/00.

15.2 Tests of ability of the enclosure to withstand pressure
The equipment has been tested according to the
requirements in clauses 15.2.3 and 15.3.

No permanent deformation was observed.

15.2.1 General The units tested according to clause 15.2.3 was also Pass
subjected to the test for flame non-transmission with
satisfactory result. For details see Appendix B of
reports NL/DEK/ExTR17.0047/01 cl. 3.1, 3.2 and 3.3
and NL/DEK/ExTR24.0019/00 cl. 3.1 and 3.2.

156.2.2 Determination of explosion pressure (reference pressure)

Determination of explosion pressure considered

15.2.2.1 General impracticable due to extremely small internal N/A
volume of the gas sensor.

156.2.2.2 Test procedure See cl. 15.2.2.1 above. N/A

16.2.2.3 Rotating electrical machines | The equipment is no rotating machine. N/A

156.2.2.4 Pressure-piling Clause not applied. N/A

15225 Apparatus intended for use | This equipment is not intended to be used in a single N/A

e in a single gas specified gas.

15.2.3 Overpressure test

156.2.3.1 General First method (static) is used for the overpressure test. | Pass
Tested acc. value from Table 8 (Relative pressures for
small equipment)

0 Fi Volume < 10 cm?® gas group IIC, for low ambient

15.2.3.2 m‘éﬁ:‘g:jeﬁsstg';%%t - First temperature: - 40 °C: Pass

value 1 MPa x 1.45 = 1.45 MPa applied.
For details see Appendix B of report
NL/DEK/ExTR24.0019/00 cl. 3.1.
Overpressure test - Second
15.2.3.3 method (dynamic) See clause 15.2.3.1. N/A
15.3 Test for non-transmission of an internal ignition
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Clause Requirement — Test Result — Remark Verdict
For details see Appendix B of report
15.31 General NL/DEK/EXTR24.0019/00 cl. 3.2. Pass
Electrical equipment of . .
16.3.2 groups I, I1A and IIB The equipment is for IIC. N/A
15.3.3 Electrical apparatus of group IIC
15.3.3.1 General Tested by the second method. Pass
First method — Testing by .
15.3.3.2 increased test gap Second method applied. N/A
Fifty ignitions (according to cl. 4.2) have been done
with each test gas at pre-compression pressure
s q hod — Testing b (1.510-1.530 kPa) at normal ambient temperature.
15.3.3.3 i nifggs e?etrezsu_re esting by The test was satisfactory; the internal ignitions were Pass
P not transmitted to the test chamber.
For details see Appendix B of report
NL/DEK/ExTR24.0019/00 cl. 3.2.
Third method — Testing by
15.3.3.4 oxygen enrichment of test Second method applied. N/A
gases
Number of tests for single . . . . .
156.3.3.5 piece production The equipment is not a single piece production. N/A
15.4 Tests of flameproof enclosures with breathing and draining devices
The tests in accordance with 15.4.2 to 15.4.4 were
conducted after the impact test. For details see
15.4.1 General Appenopx B of NI'_/DEK/ExTR17.0.047/01 cl. 3.6. Pass
Determined maximum test pore size of the breather
elements was min. 85 % of the specified maximum
bubble test pore size.
15.4.2 Tests of ability of the enclosure to withstand pressure
15.4.2.1 General Additions and modifications made see below. Pass
15422 Replacement of breathing Because of the small size reference pressure N/A
e and draining devices measurement is waived.
156.4.2.3 Overpressure test The breather is sealed for the overpressure test. Pass
15.4.3 Thermal tests
Tested per 15.4.4.2, 5 times with both gases, surface
temperature measure.
15.4.3.1 Because of the small size of the Sensor ignition on
T Test procedure one location. No forced flow. Pass
No ventilating or sampling system.
See also Appendix B of NL/DEK/ExXTR17.0047/01 cl.
3.5.
No continuous burning observed.
Temperature increase measured: 8.4 K (with C2H2)
15.4.3.2 Acceptance criterion Tmax surface = 58 °C + 8.4 x 1.2=68.1 °C Pass
(<130 °C for T4) See also Appendix B of
NL/DEK/ExTR17.0047/01 cl. 3.5.
15.4.4 Tests for non-transmission of an internal ignition
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Clause Requirement — Test Result — Remark Verdict
15.4.41 General The additions and modifications are made to 15.3 Pass
Tested. Because of the small size of the Sensor Pass
15442 Test procedure ignition on one location.
15443 Non-transmission test for breathing and draining devices
Tested for IIC
15.4.4.3.1 I j Pass
° 3 Genera with non-measurable paths, tested per 15.4.4.3.3
Method A — Testing by
15.4.4.3.2 increased pressure See 15.4.4.3.1 N/A
. The non-transmission tests are performed with:
Method B — Testing by 40% Hz, 20% Oz and N2
154433 oxygen enrichment of test 10% Czi'lz 24% O, and Na Pass
gases See Appendix B of NL/DEK/EXTR17.0047/01 cl. 3.3.
15.4.4.4 Acceptance criterion No flame transmission occurred. Pass
| 15.5 | Tests for “dc” devices “dc” not applied. | N/A
| 16 | Routine tests
16.1 General Routine tests are not required. See cl.16.2 N/A
. . The enclosure does not have a welded construction Pass
16.2 )
DE; 2015/015 Erxé?jg;esogzirﬁgﬁ;ﬁorat'ng and has an internal volume < 10 cm?, so a routine test
is not required.
16.3 Enclosures incorporating a . .
0S 2015/015 | welded construction The enclosure is not a welded construction N/A
Bushings not specific to one . .
16.4 flameproof enclosure No such bushing applied. N/A
165 Acceptance criteria See cl.16.2 N/A
DS 2021/003 P 1o
16.6 Batch testing No batch testing required | N/A
17 Switchgear for Group | The equipment is not intended for Group |. N/A
18 Lampholders and lamp caps ;I'gpesproduct does not include lampholders and lamp N/A
19 Non-metallic enclosures and non-metallic parts of enclosures
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Clause Requirement — Test Result — Remark Verdict
The cemented joint complies with cl. 6 (since small
leakage through cemented joint, non-transmission test
19.1 General was performed). Pass
Flameproof joint (multi step joint) includes two non-
metallic faces of the joint.
Resistance to tracking and
creepage distances on . . Lo
19.2 internal surfaces of the Sensor is supplied by Ex i circuit, see also cl. 4.2. N/A
enclosure walls
a) Due to small size ref. pressure determination is
impracticable.
b) Overpressure tests performed on samples after
1 Requi ¢ tests per 60079-0, see 15.2.3 P
9.3 equirements for type tests ¢) Non-transmission tests performed on samples ass
after tests per 60079-0, see 15.3.3.4
d) Erosion by flame not required, see 19.4
e) Not required, see above.
194 Test of erosion by flame The internal volume < 50 cm?. N/A
20 MARKING
20.1 General The marking includes ‘da’ Pass
20.2 Caution and warning No caution or warning markings required based on the N/A
' markings clauses referenced in Table 14.
20.3 Informative markings No informative markings applied. N/A
The instructions per IEC 60079-0 are assessed in that
. EXTR part.
21 Instructions o s Pass
uet A limitation is added indicating that the flamepaths are
not intended to be repaired.
Additional requirements for
Annex A crimped ribbon elements and | This equipment has no crimped ribbon elements and
(Normative) multiple screen elements of | multiple screen elements of breathing and draining N/A
breathing and draining devices.
devices
Annex B Additional requirements for elements, with non-measurable paths, of breathing and draining
(Normative) | devices
B.1 Sintered metal elements The breather is a pressed metal wire element. N/A
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Clause Requirement — Test Result — Remark Verdict

B.2 Pressed metal wire elements
Matrix consists of five layers made from different
combination of stainless steel wire
braid mesh and diameter. (FP100 and FP75)

FP100 is test sample, while FP75 is used in product.

B.2.1 Construction The pore size of FP100 is larger than FP75. Therefore | p5g5
the maximum pore size of pressed metal wire
elements for products is always smaller than for test
sample. FP100 and FP75 have same structure other
than 2nd layer. Tests performed on FP100 can be
used for acceptance of FP75.

The wire diameter and mesh size of each gauze layer
is specified. See drawing M3-4463-10-02K.
Density of st.st. 316: 7.95 g/cm?®.

B.2.2 Specifications The specific density of the breather is 5.2 glcm?. Pass
Resulting in a ratio of 0.65. This is accepted since the
pressed wire element is also sintered which will give
an increase of density.

Performed on three samples. Pass
. Design: 139.3 uym. All samples > 85%
B.2. Bubbl
3 ubble test pore size Test per 15.4.3 performed with 133 um.
See Appendix B of NL/DEK/ExTR17.0047/01 cl. 3.6.
Performed on 8 pieces being 5.041 g in total. Pass
Result: 5.139 g/cm?, this is regarded within the
B.2.4 Density margin.
See B.2.2 and Appendix B of
NL/DEK/ExTR17.0047/01 cl. 3.7.
B2 5 Open porosity and or fluid With the defined and checked pore size and density of [ N/A
- permeability the breather the functionality is sufficiently secured.
a. Stainless steel SUS316 Pass
b. Max. pore size: 139.3 ym
c.  Min. density: 5.2 g/cm?®
B.2.6 Identification d. Thickness: 1.66 + 0.1 mm
Diameter: 10 mm
e. Wire diameter, see B.2.2
f. N/AseeB.2.5

B.3 Metal foam elements The breather is a pressed metal wire element. N/A

Annex C Additional requirements for | Flameproof entry devices are not in the scope of this N/A

(Normative) | flameproof entry devices assessment. Equipment has no openings.

Annex D Empty flameproof enclosures : .

(Normative) | as ex components The enclosure is part of Ex equipment. N/A

Annex E Cells and batteries used in . . .

(Normative) | flameproof “d” enclosures Battery is part of Exi protection. N/A
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Annex F

(Informative) Mechanical properties for screws and nuts

Annex G Additional requirements for ' ' .
(Normative) flameproof enclosures with | This equipment has no internal source of release N/A
an internal source of release | (containment system).
(containment system)
Requirements for machines
Annex H with flameproof “d” This equipment is no machines with flameproof “d” N/A
(Normative) | enclosures fed from enclosures fed from converters.
converters
Measurement Section, including Additional Narrative Remarks N/A
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Clause Requirement — Test Result — Remark Verdict
1 Scope
2
DS Normative references
010/006A
3 Terms and definitions
Grouping and classification of
4 intrinsically safe apparatus and |ExiallBT4...T3 Ga Pass
associated apparatus
5 Levels of protection and ignition compliance requirements of electrical apparatus
Equipment under test (EUT) is portable gas
monitor GX-6000, GX-6100 and charger module
BC-6000.
5.1 General See General product information. Pass
Exia
Faults as described are applied
Refer to Appendix A.1
5.2 Level of protection "ia" Refer to Appendix A.1 for details. Pass
5.3 Level of protection "ib" Level of protection "ia". N/A
5.4 Level of protection "ic" Level of protection "ia". N/A
5.5 Spark ignition compliance Refer to Appendix A.2 for details. Pass
5.6 Thermal ignition compliance
5.6.1 General Refer to Appendix A.3 for details. Pass
5.6.2 /([)) 1% A Temperature for small
%%1 5 components for Group | and Refer to Appendix A.3.1 for details. Pass
2015009 | Grouel!
Wiring within intrinsically safe
5.6.3 apparatus for Group | and Group | Refer to Appendix A.3.2 for details. Pass
Il
Tracks on printed circuit boards . .
5.6.4 for Group | and Group Il Refer to Appendix A.3.3 for details. Pass
5.6.5 Intrinsically safe apparatus and
DS component temperature for Not for Group Ill. N/A
2020/006 | Group Il
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5.7 Simple apparatus Not simple apparatus N/A
6 Apparatus construction
6.1 Enclosures
6.1.1 General IP20 based on visual inspection Pass
6.1.2 Enclosures for Group | or Group Il apparatus
6.1.2.1 General Complies with table 5 Pass
6.12.2 Apparatus complying with Table | Refer to Appendix B.4.1 for details. Pass
T 5 > |P20, EUT is drop tested prior to IP test.
6.1.2.3 . .
DS ?pparatus complying with Annex Annex F not applied N/A
2019/006
Enclosures for Group |l
6.1.3 apparatus Not group llI N/A
6.2 Facilities for connection of external circuits
No external connections other than charging
6.2.1 Terminals facilities. Charging protection circuit and N/A
connection is provided and is evaluated in 7.4.
6.2.2 Plugs and sockets No plugs and sockets N/A
Determination of maximum
external inductance to resistance : .
623 ratio (Lo/Ro) for resistance Lo/Ro is not applied N/A
limited power source
6.2.4 Permanently connected cable No cable for external circuits N/A
ReqUi ¢ . Charging is only allowed in non-hazardous area.
ar?éq:ti?si?)trsieg;gfr Sn Zcmz::tus Charging is evaluated and is documented
6.2.5 ; PP throughout sub-clauses of 7.4 of this report. Pass
when located in the non- i
hazardous area The Um voltage will not take the safety
components beyond 2/3 of their ratings.
6.3 Separation distances
6.3.1 General See 6.3.2106.3.14 Pass
Refer to Appendix B.4.1 for details.
Separation distances between different parts of
6.3.2 Separation of conductive parts the intrinsically safe circuit. Pass
The requirements of this clause are considered
during the evaluation of the circuit and layout.
6.3.2.1 Distances according to Table 5 | Refer to Appendix B.4.1 for details. Pass
6.3.2.2 Distances according to Annex F | Annex F not applied N/A
6.3.3 Voltage between conductive Voltage of battery units considered. Pass
o parts See Appendix A.1 to A.4 for details
6.3.4 Clearance No partitions N/A
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6.3.5 Separation distances through Considered for the moulded BUL-6000 (Li-ion Pass
e casting compound battery pack). See also 7.3
6.3.6 Separation distances through Suitable internal wiring considered. See also Pass
e solid insulation above and 6.3.12
6.3.7 Composite separations No composite separations considered N/A
6.3.8 Creepage distance Refer to Appendix B.4.1 for details. Pass
6.3.9 Distance under coating No conformal coating applied N/A
. a) and b) No conformal coating applied
6.3.10 Requirements for assembled ) c L din th | tl. g ::)p I i Pass
.3. printed circuit boards c) onsidered in the evaluation of separation
distances.
6.3.11 Separation by earthed screens No earthed screen N/A
6.3.12 Internal wiring See Appendix A.3.2 & B.4 to B.5 Pass
Battery powered equipment with non-metallic
6.3.13 Dielectric strength requirement | enclosure. Dielectric strength test is considered | N/A
to be unnecessary.
6.3.14 Relays No relays N/A
. . . Provided for BUL-6000 & button cell Sony
6.4 f;\?;?ggf n against polarity SR616. Appropriate internal markings provided | Pass
for BUD-6000. See Appendix A.1to A.4.
Earth conductors, connections Battery powered equipment. No earthing
6.5 . - N/A
and terminals required.
6.6 Encapsulation
6.6.1 General See Appendix A.5 Pass
Encapsulation used for the BUL-6000 Li-ion battery pack is encapsulated
6.6.2 exclusion of explosive and therefore is exempted from requirements of | Pass
atmospheres spark ignition assessment. See Appendix A to C
7 Components on which intrinsic safety depends
7.1DS Refer to Appendix A.4 for details.
2018/005A . Resistors and zener diodes are used as safety
DS Rating of components components. The safety factor of at least 1.5 is Pass
2004/003 satisfied.
Incorrect connection of battery units is not
Connectors for internal possible due to the design. Removal or
7.2 connections, plug-in cards and replacement of battery is not allowed in Pass
components hazardous area. \Warnings and adequate
markings are provided.
IEC 60079-11 : 2011 (Ed. 6.0) Page 4 of 46 2960:2




Report No. NL/DEK/ExTR24.0017/00

IEC 60079-11

Clause

Requirement — Test

Result — Remark

Verdict

7.3

Fuses

A fuse is provided at the input of charger circuit.
The charging is only allowed in safe area. This
fuse is therefore not required to be
encapsulated.

See 7.5.2-7.5.3 & 10.6.2 & Appendix A.6

Pass

7.4

Primary and secondary cells and batteries

7.41

General

EUT is powered by batteries. Batteries have
therefore several aspects of safety concern. See

Appendix B.6 & C.

Pass

7.4.2
DS
2010/003

Battery construction

Adequate protection concept investigated and
recognized. See throughout Appendix A to C.
Back-up secondary battery (Seiko SSI MS421R)
is sealed battery (coin cell).

BUL-6100 uses encapsulated 2 cells Panasonic
NCR18650GA.

Pass

7.4.3

Electrolyte leakage and
ventilation

See Appendix B.6 & C.

Pass

7.4.4

Cell voltages

See throughout Appendix A to C.

Alkaline/BUD-6000
Vpeak open-circuit=1 .65 V, V=15V

Li-ion/BUL-6000:
Vpeak open-circuit=4.35 V, Vn=3.7V

Button cell (silver oxide) Sony SR616:
Vpeak opencircuit=1 .63 V, V=155V

Li-ion/BUL-6100:

Positive electrode: (NCA) Li(NiCoAl)O2
Electrolyte: Liquid solution

Negative electrode: Carbon

Voltage: 3.6 V

Maximum open circuit voltage: 4.2 V

Seiko SSI MS421R:
Vpeak opencircuit=3.3 V, V=3V

Pass

7.4.5

Internal resistance of cell or
battery

Test according to cl. 10.5.3 is documented. See
Appendix C.

Internal resistance (NO/PRE/ExTR20.0043/00):
24 mQ /2 =12 mQ (not used in assessment).

Pass

7.4.6

Batteries in equipment protected
by other types of protection

No other types of protection. Only intrinsic
safety.

N/A

7.4.7

Batteries used and replaced in
explosive atmospheres

The battery shall not be replaced

N/A

7.4.8

Batteries used but not replaced
in explosive atmospheres

Proper protection concept provided for charging
& discharging. Charger input is based on
Um=250 V and is evaluated accordingly.

The battery BUL-6100 does not need current-
limiting devices to ensure the safety of the
battery itself.

Pass
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£ | for charai Complied with option a) of this requirement. Safe

7.4.9 b::g:;:scontacts or charging circuit using current limiting resistors and Pass
blocking diodes provided.

7.5

DS Semiconductors

2015/007

. Adequate means of limiting transients provided.

7.5.1 Transient effects See below & Appendix A.6. Pass
By use of fuse F1 and triplicate controllable
semiconductors (Field Effect Transistor), the

- shunt voltage limiters (Q1, Q2, Q3, ZD1, ZD2,

7.5.2 Shunt voltage limiters ZD3, R1, R2, R3 in charger circuit) are Pass
composed and the voltage supplied to the
charger circuit is limited. See Appendix A.6

. - D1-D3 are used in line with the components
5. : ) . P

753 Series current limiters which are described above. See Appendix A.1 ass

7.6

5(?1 6/002 Failure of components, Faults per this clause are considered Pass

DS connections and separations ults p u

2012/009
The buzzer is considered. See Appendix A.2.6.

Piezo element: Cre-sound FT-27T-3.2A1
Capacitance stated in documentation:
35nF + 30 % = 45.5 nF.

. . . The piezo-electric device is infallible

7 Piezo-electric devices connected to 2 x 2 zener diodes (ZD49 to Pass
ZD52). Zener value is maximum 16.5 V.

Ve =0.75 V. Total voltage = 17.25 V.
E=05xCxU?=0.5x455nF x17.25V? =
6.8 uJ <50 ndforllC
78 Electrochemical cells for the See Appendix B.6 and Appendix D to F for Pass
) detection of gases documented testing of different sensors

8 Infallible components, infallible assemblies of components and infallible connections on which

intrinsic safety depends

8.1 Level of Protection “ic” Level of protection ia. N/A

8.2 Mains transformers No mams transformers. Battery powered N/A
equipment.
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Transformers other than mains . .
8.3 transformers No transformers in the equipment. N/A
8.4 Infallible windings No infallible windings in EUT. N/A
All resistors on which intrinsic safety depends
8.5 Current-limiting resistors are metal film type. Pass
Refer to Appendix A.4 for ratings.
8.6
DS Capacitors
2003/003
8.6.1 Blocking capacitors No blocking capacitors. N/A
8.6.2 Filter capacitors No filter capacitors. N/A
8.7 Shunt safety assemblies
8.71 General Minimum two parallel paths of zener diodes Pass
used.
8.7.2 Safety shunts See 7.5.2 and Appendix A.1 & A4 Pass
8.7.3 Shunt voltage limiters See 7.5.2 and Appendix A.1 & A4 Pass
8.8 Wiring, printed circuit board See Appendix A.1 & A.3 & A.4 & B.4 with Pass
’ tracks, and connections regards to wiring and PCB
Galvanically separating . .
8.9 components No galvanically separating components N/A
9 Supplementary requirements for specific apparatus
9.1 Diode safety barriers Not such apparatus N/A
9.2 FISCO apparatus Not such apparatus N/A
9.3 Handlights and caplights Not such apparatus N/A
10 Type verifications and type tests
10.1
DS Spark ignition test
2013/002
Assessment using reference curves and tables
10.1.1 I
0 Genera Refer to Appendix A.2 for details. Pass
10.1.2 Spark test apparatus Assessment using reference curves and tables | N/A
Tests with the spark test .
10.1.4 apparatus Assessment using reference curves and tables | N/A
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10.1.5 Testing considerations
10.1.5.1 General Assessment using reference curves and tables | Pass
Circuits with both inductance and . .
10.1.5.2 capacitance Refer to Appendix A.2.4 for details. Pass
1015.3 Circuits using shunt short-circuit | No crowbar protection. However the charger N/A
T (crowbar) protection circuit is functioned similarly.
See Appendix A.3 & B.3 & B.6 & C to F for
10.2 Temperature tests temperature tests and for temperature Pass
assessment of small components.
EUTI .N f blocki
10.3 Dielectric strength tests u IS. battery powered. No use of blocking N/A
capacitors, optocouplers or transformers.
Determinat ; ¢ ¢ Max voltage of Li-ion batteries during charging
104 etermination ot parameters o has been determined by measuring the voltage | Pass
loosely specified components o
of the batteries in BUL-6000 on 10 samples.
10.5 Tests for cells and batteries
Sony SR616: Appendix C.2, OK,
NO/PRE/ExTR15.0012/00
Seiko SSI MS421R: 1.5 mAh, Rint=600 Q, with
3.3V, max. 5.5 mA. The power is max 20 mW.
AT is negligible and test is waived.
Alkaline/BUD-6000: Appendix C.1, OK,
10.5.1 General NL/KEM/ExTR08.0019/00 for LR6T(JE), Pass
- enera NL/DEK/EXTR13.0075/02 for MN1500
Li-ion/BUL-6000: Appendix C.1, OK,
NL/KEM/ExTR10.0035/03 for INR18650PB,
NL/DEK/ExTR13.0075/00 for US18650VTC3
and INR18650-15M
Li-ion/BUL-6100: Appendix C.3, OK,
NO/PRE/ExTR20.0043/00 for NCR18650GA
Electrolyte leakage test for cells | See Appendix B.6 & C.
10.5.2 and batteries Pass
Spark ignition and surface See Appendix B.6 & C.
10.5.3 temperature of cells and Pass
batteries
10.5.4 Battery container pressure tests | Not required, The battery cell is sealed. N/A
10.6 Mechanical tests
. Casting compound is not used for external
10.6.1 Casting compound surface. N/A
Determination of the acceptability
10.6.2 of fuses requiring encapsulation No encapsulated fuse N/A
10.6.3 Partitions No such partitions N/A
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. Zesz;fss'”;gﬂféﬁr']y safe Buzzer BZ-9K and Cre-sound FT-27T-3.2A1 are |,
: PP ; ning considered. See Appendix A.2.6.
piezoelectric devices
Type tests for diode safety . . .

10.8 barriers and safety shunts Adequate transient protection provided. N/A

10.9 Cable pull test See 6.2.4 N/A

10.10 Transformer tests No transformers N/A

10.11 Optical isolators tests No optical isolator N/A

Current carrying capacity of

10.12 infallible printed circuit board Clause not applied N/A

connections

11 Routine verifications and tests

11.1 Routine tests for diode safety barriers

11.1.1 Completed barriers Not such apparatus N/A

11.1.2 Diodes for 2-diode “ia” barriers Not such apparatus N/A

112 Routine tests for infallible Not such apparatus N/A

transformers

12 Marking

12.1 General Mar'kec'l agcordlng to IEC 60079-0. Pass
No intrinsically safe parameters to be marked.

. . - Appropriate internal markings provided for BUD-
. P

12.2 Marking of connection facilities 6000. See Appendix A1 to A 4. ass
Warnings provided with regards to specific
instructions of type of battery, replacement &

12.3 Warning markings charging, and safety instructions in User manual. | Pass
See Copy of marking plate and General product
information.

12.4 Examples of marking The examples of marking are informative. Pass
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
According to IEC 60079-0.
a) No parameters for entity concept.
b) batteries are defined
¢) Um: 250 V for the battery charger.
d) N/A, The battery should be charged with the
13 Documentation dedicated defined changer. Pass
e) N/A (battery powered).
f) N/A
g) Ambient temperature is part of
certification.
h) Annex F is not used.
Annex A S .
(Normative) Assessment of intrinsically safe circuits
A.1 Basic criteria Applied Pass
Assessment using reference .
A2 curves and tables Applied Pass
A3 Examples of simple circuits Informative Pass
Permitted reduction of effective
A4 capacitance when protected by a | Clause is not used N/A
series resistance
Annex B Spark test apparatus for .
(Normative) | intrinsically safe circuits Assessment using curves and tables N/A
Annex C Measurement of creepage distances, clearances and separation distances through casting

(Informative)

compound and through solid insulation

Annex D Encapsulation
(Normative) P
D.1 Adherence See Appendix A.5 Pass
D.2 Temperature See Appendix A.5 Pass
Annex E Transient energy test
(Informative) oy
Alternative separation distances
Annex F for assembled printed circuit .
(Normative) |boards and separation of Annex F is not used. N/A
components
Annex G Fieldbus intrinsically safe
. concept (FISCO) — Apparatus Not for FISCO certification N/A
(Normative) :
requirements
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
Annex H o . . o .
(Informative) Ignition testing of semiconductor limiting power supply circuits
IEC 60079-11 : 2011 (Ed. 6.0) Page 11 of 46 2960:2




Measurement Section, including Additional Narrative Remarks
APPENDIX A: Description of product

A.1 General overview

GX-6000 main unit & Battery unit

Front elevation

GX-6000 main unit

Rear elevation

Report No. NL/DEK/ExTR24.0017/00

BUL-6000
//7//

BUL-6000 BUD-5000 GX-6000 main unit

oo’

Battery charger BC-6000
(altemative SDM-6000)

=
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EUT (equipment under test) is the portable gas monitor GX-6000, GX-6100 intended to measure
maximum six gases with six sensors.

Standard unit GX-6000 measures four gases with four sensors for general combustible gases (LEL),
Oxygen (02), Hydrogen Sulfide (H2S) and Carbon Monoxide (CO).

Other remaining two slots are for Smart Sensors which consist of sensor part and circuit board and are
connected with apparatus through digital signal output to various sensors. Four different types of
detection principle are applied for Smart Sensors and up to two sensors can be mounted into the GX-
6000.

Just like GX-6000, GX-6100 can measure up to six gases with six sensors.

The combustible gas sensor (LEL) for GX-6100 satisfies Ex da requirements. Moreover, Hotwire
Semiconductor Sensor can be installed, making it possible to measure a range of combustible gas ppm.
And with a Thermal Conductivity Sensor, %VOL of combustible gases can be measured. GX-6100 can
measure a range of ppm, LEL, and %VOL of combustible gases with a use of these three sensors.
Gas is sampled by a built-in micro pump.

Ambient temperature range for use: -20 °C to +50 °C
Ambient temperature range during charging: 0 °C to +40 °C (Non-hazardous area only)

The battery can be selected between either Li-ion battery or alkaline dry battery. Li-ion battery unit is
called BUL-6000/BUL-6100 and alkaline dry battery unit is called BUD-6000/BUD-6100. BC-6000 is
battery charger module for both GX-6000 and GX-6100.

Both battery units are designed so replacement can be performed by the end user with no use of tools.
However replacement is only allowed in non-hazardous areas. Warnings and safety info are provided.

Electrical data
- Power supply of Li-ion battery unit : BUL-6000

Two parallel connected Li-ion cells used in battery pack BUL-6000 are from type Maxell INR18650PB1 or
SDI INR18650-15M or SONY US18650VT3.

- Power supply of Li-ion battery unit : BUL-6100

Two parallel connected Li-ion cells used in battery pack BUL-6100 are from type PANASONIC
NCR18650GA.

- Um=250V.

- Power supply of alkaline battery unit : BUD-6000 and BUD-6100

Powered by three series AA size alkaline batteries, model LR6T(JE) by TOSHIBA or model MN1500 by
DURACELL

Description of protection:

BUL-6000 Li-ion battery unit

Two parallel connected Li-ion cells are placed in plastic (PC) case. The case is filled with epoxy resin, or
silicon compound. Encapsulation prevent the battery to have any contact with external gases. Nominal
battery voltage is 3.7 V and the peak open circuit voltage is 4.35 V according to table 14 of IEC 60079-0.
Hence Upat_therm = 3.7 V (for thermal ignition assessment and rating of components),

Ubat_spark = 4.35 V (for spark ignition assessment)

This battery unit is charged at less than 4.2 V (CCCV) by the exclusive battery charger BC-6000,
alternative SDM-6000. Electronic design of both charger modules are identically. The difference is
module’s shape/form. Assessments performed for BC-6000 is representative for SDM-6000 module.
SDM-6000 is a docking station for charging and calibration for both GX-6000 and GX-6100.

BUD-6000 alkaline battery unit

Three series connected alkaline manganese AA batteries, type LR6T(JE) manufactured by TOSHIBA or
model MN1500 by DURACELL. Nominal battery voltage is 1.5 V and the peak open circuit voltage is 1.65
V according to table 13 of IEC 60079-0.

Eventual occurring of battery cell leakage cannot invalidate the creepage distances of the safety
components, since no safety components are placed on the battery PCB.

Hence Ubat_therm = 1.5 X 3 =4.5 V, and Ubat_spark = 1.65 x 3 =4.95V
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Backup battery type SR616 manufactured by SONY for type GX-6000 (BAT MS421R for type GX-6100)

The apparatus is legibly marked (ref. drawing M4-4777-01-01K) with the following:

ExiallBT4...T3 Ga
ExdaiallBT4...T3 Ga

Ambient temperature range

Manufacturers Model/Type designation

Serial number (coded in INST. No. on the label and explained in the safety information)
Name of the manufacturer

IECEXx Certificate number

Read manual for safety info

The instruction manual contains the following warnings:

Do not charge in hazardous location.

Do not charge it except by genuine charger.

Do not replace battery unit in hazardous location.

Do not replace dry batteries in hazardous location.

Do not attempt to disassemble or alter the instrument.

Use only with connected alkaline aa battery, type LR6T(JE) manufactured by TOSHIBA,
or type MN1500 manufactured by DURACELL

The combustible gas sensor NCR-6309, to measure LEL, is the only part of this Gas
Monitor system with flame - proof construction.

This product is an explosion-proof product and is not to be disassembled or modified
with the exception of specified parts.

NCR-6309 must not be exposed to ultraviolet light.

This product integrates a sensor having flameproof construction.

If assembly is not performed as specified, explosion protection performance will be
compromised. When replacing the sensor and filter, properly install genuine parts and torque to
specification.

The re-adjustment and parts replacement etc including the gas calibration shall be
contacted to our nearest agent or RIKEN KEIKI Co., Ltd.
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The following block diagrams are demonstrating complete protection concept of EUT, E3-6991-5361-10-
01K & E4-6991-5395-80-01K. Refer also to general block diagram document E3-6991-5393-30-01K
See below diagram for I.S. for type GX-6100 with marked in blue changes in reference to type GX-6000.

BATIER
06

)

eyt 2 i WEZER £l 14 SRR
“tt L At T =

¥ g 1] CHEUDSLZEY: = 7ea

T e
3 i T 1 i
i i Gk aa
: ' BUL-BO0D ; T ]
i | Li-ton SATTERY LNIT | e e
i ! i X
My it
2 3% - s e
H
i 0,z :
] om0 L4 Leo
[ i o= 175K
s 183
"1';: 1

BUL PCH Erzapauletion

——  Thd battery unit
oy £ho and user 45

o
~L___ = (Wn hererdous sea o

Ius

0 e BLE
BUD G000 o WEEe
DAY BATTERY LT il "
—1 MATH PCB
e ME 208 e TIWH GEVIAED A W oee
IDE3-2081 YE 2 o o
ki R DIAGRAM FOR 1.8 KEEP
, R wEE : HE 2022 U 2% ——————————
B e 1 |oues 1 FOR MODEL GK-G100
BB ERCOED ™ W CELED L e ERH E L5 B MG D
| & L2l
B i 2 mears TEPRAUTE Il I N E SEE 9043, ) I-£0091—-E352-7/0—-01
e s MRIERMIES, fillic: |1} i3 = 22628 E3-6931-6352-/0-01K
AL RIKEN KEIKI BEriEHE e R CONFTOENTTAL

EUT are divided in following parts, BC-6000/SDM-6000 charger, BUL-6000 (Li-ion) & BUD-6000 (alkaline)
battery units & main unit. Main unit consists of Main PCB, Sensor PCB and LCD. They are then divided
into following blocks of circuits for assessments, Main circuit including backup-battery, Pump circuit (pump
type RP-12), Buzzer circuit (piezoelectric device Buzzer type BZ-9K), Motor circuit (vibration motor type
A3BE-MT4), LCD circuit (LCD module type BTD-128160B-FBWB) and Sensor-circuit (S_sen1 and Ssen2
circuits are identical).

Series resistors are used for current and power limitation of the battery and for segregation between the
various voltage areas on the main PCB and battery PCB. Several double zener diode combinations are
used for voltage limitation of the internal circuits.

By use of triplicate controllable semiconductors (Field Effect Transistor), the shunt voltage limiters (Q1,
Q2, Q3, ZD1, ZD2, ZD3, R1, R2, R3 on the Li-ion battery PCB) are composed and the voltage supplied to
the charger circuit is limited. This application is considered to be adequate protection in term of limiting
transients. Refer to Appendix A.6 for assessments of the charger circuit by which reference voltage for
assessments of internal circuits behind the charger circuits is determined to be 4.2 V. And also that fault
conditions of charger circuit cause no risk which invalidates the type of protection.

S-SEN1 & S_SEN2 circuits are identical, therefore assessments for Sensor1 circuit are representative for
both of S-SEN1 & S_SEN2.

The charger modules BC-6000 & SDM-6000 are included in this investigation and are assessed based on
Um= 250 V. The AC/DC power adapter is not part of this investigation.
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Difference between GX-6000 and GX-6100

GX-6100

Coembustiole Gas Sensor Combustible Gas Sensor
Catalytic type (not da) Catalytic type (da)
MNC-62644, MNCR-6309
Toxic Gas Ssnsor Combustinie Gas Sansar
Fospaaas co Smart Sensor — VOL%
Choose up to 2 Toxic Gas Sensar Chooes up 1.2 Toxic Gas Sensor
from: HzS ’_"BTE“'S H25/co
+DE3 “E5s
*ESS Oxygen Sensor -PIS Oxygen Sensor
PIS (Galvanic cell) .0ss {ElecTOCnamical)
-0S8S8 “SHS
Sensors in red indicate that they are different from those in GX-6000.
Hewever, they have had Ex in the previous products.
Table list of sensors
GX-6000 GX-6100
Sensor Detaction Sensor Deisction Ex. medsl
Measuring gas type principle Ferm Measuring gas type principle Farm Cort.No.
3 -~ = = s Catalytic - GX-Force
1 °°"":“|'_‘§f)'° 933 | NC-5264A Cc:cr:!l:‘:gifm ® "’°""f‘1§f\'° gae N':‘C;f_ 0505 | combustion | | [ECEX DNV 22 0026X
N ) [da) DNV 22 ATEX 05201X
d : ; b B GX-Foice
P
2 Oxygen Oygen | & aivanic call Oxygen il e IECEX DNV 22 002X
(02) Sensor ] (02) 3EC Chemical DNV 22 ATEX 05201X
Standard = '
four gas @
; Hydrogen Sulfide / 5 GX-Force
o |Hriognsatce | oo | Secro | QO | Cuonvonone | Frm | S, | () | ecesowis o
(H2S/CQ) DNV 22 ATEX 05201X
Carbon . " * GX-2012
4 Monoxide Tg’;‘: = C:::‘Itir:al K ‘°°"‘,‘.’_,“o‘f_'?._l°., 8 | yEwEAl | G:';:'C';::n ‘ IECEx DEK 11,0045
(CO) 4 e 4 Y N DEKRA 11 ATEX D123
Smart o Smart o CX-6000
5 voc Sensor PID VOC Sensor PID IECEx PRE 15 0011
TYPE-PIS TYPE-PIS Presafe 15 ATEX 6171X
Smart Smart GX-6000
8 Toxic gases Sensar ci‘fﬁ‘tlrcoal o Toxic gases Sensor ci‘fﬂ?m o IECEX PRE 15.0011
TYPE-ESS - TYPE-ESS | Fresafe 15 ATEX 6171X
Smart Carbon Dloxide Smart Carbon Dioxide Smart GX-6000
e 7 (CO2) or Sensor MNDIR (CO2) or sensor NDIR |ECEx PRE 15.0011
Combustible gas | TYPE-DES Combustible gas | TYPE-DES Presafe 15 ATEX 6171X
Smart Smart GX-6000
8 O(xgng Sensor Galvanic cell Ofég?” Sensor Galvanic cell |IECEx PRE 150011
: TYPE-OSS TYPE-0358 Presafe 15 ATEX 6171X
’ Smart ; SP-220
-
5 = - : - ComieEegA | Swasr | SN0 ' IECEx PRE 15,0060
il TYFE-SHS" Presafe 15 ATEX 7186X

* The SH-8661 sensor is installed inside the SHS sensor.

Comparison of sensors in GX-6000 and GX-6100:

1. Both GX-6000 and GX-6100 can have a maximum of 6 sensors to be installed.

2. Because the combustible sensor for GX-6000 is a catalytic sensor, only IIB is complied. A different
sensor will be used in GX-6100 so as to comply IIC. It is used in GX-Force as “Ex da ia”.

3. Sensors for measurement of O2 and toxic gases such as CO and H2S is replaced by improved

R sensors. The same sensor is used in GX-Force.

4. A thermal conductivity sensor (non-catalytic) which can measure the VOL% range of combustible gas
will be additionally installed in GX-6100. The same sensor is used in GX-2012 (IECEx DEK 11.0045).

5. For GX-6000, it was possible to install a maximum of 2 Smart Sensors (DES, ESS, PIS, OSS). For GX-
6100, in addition to these available sensors, a thermal conductivity sensor (non- catalytic) which
measures the ppm range of combustible gas is added to make a choice of 5 sensors out of which up to 2
sensors can be installed. The same sensor used in SP-220 will be installed in SHS.
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A.2 Spark ignition considerations
Assessment performed for BUD-6000 only and is representing the least favorable situation with highest
Upat. Assessment cover the use of BUL-6000 as well

A.2.1 Resistive spark ignition

Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)

The maximum output voltage Uo_sens11 available from the battery is 4.95 V.

The maximum voltage from the IC11 (TPS61020 Step-up DC/DC converter) is limited by ZD11, ZD12, to
maximum voltage of Uo_sens12 = 5.36 V, which should be taken into account for the spark ignition
compliance.

The output current lo_sens1 is limited by Ri_sens1

Ri_sens1 = (RS11 + RS12 + RS13 + RS14 + RS15) - 1% =6.435 Q.

|o_sens1 = Ubat_spark / (Ri_sens1) =495V /6.435Q=0.770 A.

Po_sensor = Ubat_therm2 / (4 X Ri_sens1) =45V?] (4 X 6.435 Q) =787 mW.

Pump circuit (Pump type RP-12)

The maximum output voltage Uo_pump1 available from the battery is 4.95 V.

The maximum voltage of Uo_pump2 = Uo_mainz = 5.36 V, which should be taken into account for the spark
ignition compliance.

Ri_pump = (RS31 + RS32 + RS33 + RS34 + RS35) - 1% =6.435 Q.

|o_pump = Ubat_spark/ (Ri_pump) =495V /6.435 Q= 0.770 A.

Po_pump = Ubat_therm2 / (4 X Ri_pump) =45V?/ (4 X 6.435 Q) =787 mW.

Motor circuit (Vibration motor type ASBE-MT4)

The maximum output voltage Uo_motor1 available from the battery is 4.95 V.
The maximum voltage of Uo_motor2 = Uo_mainz = 5.36 V

Ri_motor = (RS51 + RS52) - 1% = 23.76 Q.

|o_motor = Ubat_spark / Ri_motor = 495V /23.76 Q=0.209 A.

Po_motor = Ubat_therm2 / (4 X Ri_motor) =45V?] (4 X 23.76 Q) =214 mW.

Buzzer circuit (Buzzer type BZ-9K)

The maximum output voltage Uo_buzzert available from the battery is 4.95 V.

The maximum input voltage Ui buzzer available from main circuit is 5.36 V. However the max voltage is
clamped down to 5.2 V by ZD41 to ZD48. Hence, the maximum output voltage Uo_puzzerz = 5.20 V.

The maximum voltage from the 1C41 (TPS61041 Step-up DC/DC converter) is limited by ZD45, ZD46 to
maximum voltage of Uo_buzzers = 12.3V

Ri_buzzer = (RS41 + RS42 + RS43) - 1% = 13.95 Q.

|o_buzzer = Ubat_spark / Ri_buzzer =495V /13.950Q=0.355A.

Po_buzzer = Ubat_therm2 / (4 X Ri_buzzer) =45\V?/ (4 X 13.96 Q) =363 mW.

Main circuit

The maximum output voltage Uo_main1 available from the battery is 4.95 V.

The maximum voltage from the IC71 (TPS61020 Step-up DC/DC converter) is limited by ZD71, ZD72.
Hence maximum voltage of Us_mainz = 5.36 V, which should be taken into account for the spark ignition
compliance.

Ri_main = (RSA1 — RSA5 // RSB1 — RSB5 // RSC1 — RSC5) - 1% = 4.455 Q.

|o_main = Ubat_spark/ Ri_main =495V /4.455 Q =1.112A.

Po_main = Ubat_therm2 / (4 X Ri_main) =45V?] (4 X 4.455 Q) = 1137 mW.

LCD circuit

The maximum input voltage Ui_icd1 available from main.cir 5.36 V.

Input 5.36 V from MAIN.circuit to LCD.circuit is clamped down to 5.20 V by ZD61 to ZD68.

Hence, the maximum output voltage Uo_ica1 = 5.20 V.

The charge pump circuit is built in the LCD driver (ST75256), and the voltage is boosted to a maximum of
+10 times. The maximum output voltage Uo_lca2=5.20V x 10 = 52.0 V and -52.0 V.

In order to reduce the voltage of the capacitor C62 in the LCD driver, zeners ZD57 to ZD60 is used.
The maximum output voltage (for C62) Uo_lcas= 17.7 V and -17.7 V.

Ri_ica = (RS61 // RS62 // RS63 // RS64 /| RS65) -1% = 24.31 Q.

|o_lcd = Ubat_spark/ (Ri_main + Ri_lcd) =495V/ (4455 QO +24.31 Q) =0.173 A
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Po_ica = Ubat_them?/ (4 X (Ri_man+ Ri_lcd)) = 4.5 2/ (4 x (4.455 Q + 24.31 Q)) = 176 mV.

Backup battery (placed on Main PCB)

The maximum open circuit voltage for Silver oxide battery, type SONY SR616, according to table 14 of
IEC60079-0 is Ubackup_spark = 1.63 V.

Normal voltage according to table 11 of IED60079-0 is Ubackup_therm = 1.55 V which should be used for
thermal analysis and rating of components.

The output current lo_backup is limited by RS10.

The backup battery is protected from charging by diode D7

Ri_backup =R10-1% =990 Q.

|o_backup = Uo_backup_spark/ Ri_backup =1.63V/990 Q=1.7 mA.

Po_backup = Ubackup_thermz/ (4 X Ri_backup) = 155V2/ (4 x 990 Q) =0.7 mW.

Battery charger circuit (For BUL-6000 only in safe area)

The exclusive chargers of GX-6000 are BC-6000 and SDM-6000.

For power input of battery charger, AC adaptor with 12 Vdc output shall be used. The input of AC adaptor
is specified to max 220 Vac but has Um = 250 V. A shunt voltage limiting circuit together with a fuse is
used as protection from Um. Fuse In = 1.6 A is used. The maximum current of charging circuit is limited to
|o_charge =16AXx1.7=272A.

The charge current of the battery is functional limited to 1.5 A by charging control IC during recharge. The
battery voltage is limited to 4.2 V by function of charging control IC at recharging. Ubat_charge = 4.2V.

Ref. drawing no. E3-6991-5361-10-01K

Based on the highest assessed current 1.112 A which max source voltage higher than 5V is allowed (ref
figure A.1 of IEC 60079-11), the result is therefore within the acceptable level.

A.2.2 Inductive spark ignition

Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)

The effective internal inductance is Lsenst = 13 uH

Based on lo_sens1 = 0.770 A, the maximum allowed inductance is L=59.9 yH (L=2E/1?°=2x40puJ /(1.5
x 0.770A)?) according to figure A.6 of IEC60079-11.

Pump circuit (Pump type RP-12)

The effective internal inductance of the pump motor is 59.8 yH maximum.

Taken into account the minimum resistance of the motor, the current through the windings is lo_pump =
4.95V/(6.435 Q + 11.0 Q) = 0.284 A. The maximum allowed inductance is L =440 yH (L = 2E / I?=2 x
40 ud / (1.5 x 0.284A)?).

Motor circuit (Vibration motor type ASBE-MT4)

The effective internal inductance of the vibration motor is 350 yH maximum.

Taken into account the minimum resistance of the motor, through a windings is lo_motor = 4.95 V / (23.76 Q
+ 80 Q) = 0.048 A. The maximum allowed inductance is L = 15622 yH (L =2E / I?=2 x40 uJ / (1.5 x
0.048A)?)

Buzzer circuit (Buzzer type BZ-9K)

The effective internal inductance is Louzzer= 13 puH

Based on lo_buzzer = 0.355 A, the maximum allowed inductance is L =282 yH (L=2E /I?=2 x40 uJ/ (1.5
x 0.355)2).

Main circuit

The effective internal inductance is Lmainr=6.11 yH

Based on lo_main= 1.112 A, the maximum allowed inductance is L =28.7 yH (L=2E /1?=2 x40 puJ / (1.5 x
1.112A)?).

A.2.3 Capacitive spark ignition

Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)

The effective internal capacitance is Csenst = 41.2 uF (Type-ESS)

Based on Uo_sens12 = 5.36 V, the maximum allowed external capacitance is C = 65 pF (ref. Table A.2 of
IEC60079-11. This capacitance in smart sensor1 circuit is effectively separated from the main circuit by
RS81 — RS87 (of min 1 kQ each)
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Pump circuit (Pump type RP-12)

The effective internal capacitance is Cpump= 5.0 uF

Based on Uo_pump2 = 5.36 V, the maximum allowed external capacitance is C = 61 pF.

This capacitance in pump circuit is effectively separated from the other circuit by RS37 - RS39 (of min
10 kQ each)

Motor circuit (Vibration motor type ASBE-MT4)

The effective internal capacitance is Cmotor = 2.2 uF

Based on Uo_motor2 = 5.36 V, the maximum allowed external capacitance is C = 61 pF.

This capacitance in motor circuit is effectively separated from the main circuit by RS59 (10 kQ).

Buzzer circuit (Buzzer type BZ-9K)

The effective internal capacitance is Couzzer = 12.1 PF (including buzzer capacitance).

Based on Uo_buzzer2 = 5.2 V, the maximum allowed external capacitance is C = 79 pF.

Based on Uo_buzzers = 12.3 V, the maximum allowed external capacitance is C = 1.28 pF.

Since the capacitance of the buzzer circuit is above the maximum allowed value of table A.2 at 12.3 V,
capacitor C41 with a value of 11 pF is infallibly connected to input resistance RS43 and can hence be
deducted from the capacitance that could be charged to a 12.3 V level which results in a

Cbuzzer_12.3v =1.02 }JF

This capacitance in buzzer circuit effectively separated from the main circuit by RS47 — RS49 (of min
10 kQ each)

Main circuit
The effective internal capacitance is Cmain = 38.4 uF (Main PCB + Sensor PCB)
Based on Uo_mainz = 5.36 V, the maximum allowed external capacitance is C = 61 uF.

LCD circuit

The effective internal capacitance is Cica1 = 5.17 yF (C61).

Based on Uo_ied1 = 5.20 V, the maximum allowed external capacitance is C = 79 uF.

The effective internal capacitance is Cicda2 = 200 pF (internal capacitor of LCD driver).

Based on Uo_icd2 = 52 V, the maximum allowed external capacitance is C = 0.0183 pyF (18300 pF).
The effective internal capacitance is Cicdz = 36.3 nF (C62).

Based on Uo_icas = 17.7 V, the maximum allowed external capacitance is C = 0.327 yF (327nF)

A.2.4 Combination of inductive and capacitive spark ignition

Sensor1 and 2 circuit
Inductance after ZD11//ZD12 is not combined with the other inductance such as L1.

Uo_sens11 =495V, allowed C = 94 |JF, used C =42 |JF,
Ilg_senﬂ =0.770 A, allowed L = 20 pH, used L = 13 uH,

5| isparkfiza HL [ |- =[]

program ispark. version 6.2, 28.11.2812 copyright @ PTB 2882 .

all parameters and final results E

Zone H T
gasgroup: IIB

source : linear

Uo [Ul= 4.9508

Io [mAl= 770.0808

freevheeling: with output

LolmH1 B.588 = = = = = = = B.5688
ColuFl 14.888 = = = = = = = 16 .0888

LoLmH1 B.200 B.188 B.0A58 B.820 B.818 B.8a85 B.862 B.881
ColuF1 27.088 38.880 54.008 924.8800 170.008 530.80016080.000160006.880

interpolate Co? Cysnd_

L
Ispark shows that combination is allowed for IIB.
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The same values are for Sensor 2 circuit, see schematic [05].

Pump circuit
Uo_pump1 = 4.95 V, allowed C = 7.5 uF, used C = 5.0 yF.

0.284 A, allowed L = 60 pH, used L = 59.8 pH.

IO pump

Ispark shows that combination is allowed.

Motor circuit
Uo_motort = 4.95V, allowed C = 4.6 pF, used C = 2.2 uF
lo_motor = 0.048 A, allowed L = 350 uH, used L = 350 pyH.

Ispark shows that combination is allowed.
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Buzzer circuit
Uo_buzzer1 =495V, allowed C =15 }.IF, used C=11.2 |JF,
lo_buzzer = 0.355 A, allowed L = 13 uyH, used L = 13 uH,

Ispark shows that combination is allowed.
Main circuit
Same as that of a sensor circuit, it is not possible that L and C are combined after ZD71//ZD72.

Uo=4.95V, allowed C = 52 yF, used C = 51 pF
lo=1.112 A, allowed L = 50 pyH, used L =21 yH

Ispark shows that combination is allowed for IIB.

A.2.5 Shunt short-circuit (crowbar) spark ignition
N/A
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A.2.6 Other spark ignition considerations
Pump RP-12: (Internal motor of pump type A12B-09-SS)

Pumps are not assessed as infallible windings. However max and min of inductance & resistance is taken
into account in assessments of the most severe ignition condition (situation where the winding is
disconnected or short-circuited).

The motor coil resistance is taken as an infallible resistance to protect it’ s inductance. The minimum
motor coil resistance and maximum motor coil inductance of A12B-09-SS are as follows:.

case1: one commutator segment active. case2: two commutator segments active.
Infpilible wormlings Infuiltsla windings
Rmin 13.1 Q/Lmax 59.8 yH Rmin 11.0 Q / Lmax 49.8 pH

The range of the motor coil resistance and the motor coil inductance are as follows.
Rmin=11.0Q-13.1 Q, Lmax = 49.8 yH - 59.8 yH
The worst value is Rmin = 11.0 Q and Lmax = 59.8 uH respectively

Vibration motor is assessed as for pump motor by which worst combination of internal inductance and
resistance have been considered. See Appendix A.2.1 to A.2.4.

Piezoelectric device:

1) For GX-6000, Buzzer type BZ-9K. Ci = 22 nF @ 30% — 28.6 nF

The buzzer is infallible connected to protective zener diodes ZD49, 50, 51 and 52. This is assessed
against open circuit failure by the following:
* The infallible connection consists of two wires in parallel. These wires are soldered to a 2 mm track,
which is infallible connected to zener diodes ZD49, 50, 51 and 52.
* The buzzer has been verified to comply with IEC 60079-11 clause 10.7 by applying an impact of 1 kg
weight dropped from a height of 0.7 m on the outside of the enclosure twice. Test of piezo-electric device
type BZ-9K was performed as part of NO/PRE/ExTR15.0012/00. Buzzer wires did not break
and the protective components were not affected.
* Spark energy assessment.

- Voltage across buzzer is clamped by ZD40 to ZD52, V =17.5V (Vz + Vf)

-E=%xCxV2="%x286nF x17.5V2=4.38 pJ < 50 puJ (limit for IIC. Ref clause 10.7 of

IEC 60079-11: 2011). Buzzer wiring is documented in Appendix A.3.2

2) For GX-6100, Piezo element: Cre-sound FT-27T-3.2A1
Capacitance stated in documentation: 35 nF + 30 % = 45.5 nF.

The buzzer has been verified to comply with IEC 60079-11 clause 10.7 by applying an impact of 1 kg
weight dropped from a height of 0.7 m on the outside of the enclosure twice. Test of piezo-electric device
type Cre-sound FT-27T-3.2A1 was performed 2022.09.16 (not used in evaluation) as part of
NO/PRE/ExTR15.0012/05.

The piezo-electric device is infallible connected to 2 x 2 zener diodes (ZD49 to ZD52). Zener value is
maximum 16.5 V. VF =0.75 V. Total voltage = 17.25 V.

E=05xCxU?2=0.5x455nF x17.25V2=6.8 uJ <50 uJ (limit for IIC. Ref clause 10.7 of

IEC 60079-11 : 2011 (Ed. 6.0) Page 22 of 46 2960:2



Report No. NL/DEK/ExTR24.0017/00
IEC 60079-11: 2011). Buzzer wiring is documented in Appendix A.3.2

A.3 Thermal ignition consideration
A.3.1 Temperature for small components for Group | and Group |l

Refer to temperature measurements which are performed and are documented in Appendix B.3.
Only least favorable cases are considered.

A.3.2 Wiring within intrinsically safe apparatus for Group | and Group Il

Battery (BUD-6000)

Connection to alkaline batteries by means of a number of spring which have a diameter of 0.6 mm. The
maximum permissible current according to table 3 of IEC 60079-11 for temperature class T4 at an
ambient of 40 °C for a wire with a diameter of 0.5 mm is 7.7 A and therefore is acceptable for temperature
class T4.

Battery (BUL-6000)

Connection to battery units by means of a number of internal spring which have a diameter of 2.5 mm.
The maximum permissible current according to table 3 of IEC 60079-11 for temperature class T4 at an
ambient of 40 °C for a wire with a diameter of 0.5 mm is 7.7 A and therefore is acceptable for temperature
class T4. BUL-6000 is totally encapsulated.

Pump wire
Ref. M4-4181-61-01K Pump RP-12. Information reviewed and recognized. Wire type is UL style 1571

AWG28, max length 48 mm.

Buzzer wire

Ref. E4-6991-5008-70-01K. Information reviewed and recognized. Wire type is UL1571 AWG32, max
length 45 mm, two wires in parallel for the connection of the buzzer.

EUT uses in general suitable wiring and connectors.

A.3.3 Tracks on printed circuit boards for Group | and Group |

Suitable PCB used. PCB info are documented in different PCB drawings, e.g. E3-6991-5372-80-01A
(Main PCB). Thickness: 1.6 mm. Two layers and multi layers PCB used. CTI : 100 above. Thickness
copper film & VIA’s : 35 um. Minimum conductor width : 0.2 mm. Information reviewed and recognized.

A.3.4 Intrinsically safe apparatus and component temperature for Group
Not group Il equipment
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A.4 Rating of components

Series resistors are used for current and power limitation of the battery and for segregation between the
various voltage areas on the main PCB and battery PCB. Several double zener diode combinations are

used for voltage limitation of the internal circuits. Safety factor (W1 / W2) = 1.5 is documented in the

tables below.
Component Value Rating used M aximum Wi | Calculation
designation W) rating (W1) | W2
i@ 60 °C
Sensorl_circuit {Same as 5_SENS2)
R511..:R515 1307 1% 0630 W W 1.58 | Pd = Usg sarmJ [RS11._RS15)
1% =4 59135} -1%/ 5
RS5B1.82.86 10k O 05%, 2.1 mwW 033w 100 | Pd = Upg sum | RS31 = 457 10k -0.5%
RSEG6.87 033w
R5A3. 84 Tk Qi 1% 21 mW 025W 11 Pd = U g  RS33 =4 54/ 1 b -1%
125
Fi 1 I 15MB5218 D7ET W 1.538 W 12 | Pd =P, smi
Uzrmax = 5.36W 1 3W Riffl-a) = 335"C W . Rep,= 250 "C W,
Timam = 150 *C Rin{f-a) = 58.5°C W
W= (T To) ! R = {150H60) [ 58.5= 1.538
Pump circuit
R531...R535 1307 1% 0.630 W W 58 | Pd = Uy, gur ¥ (RS31..R535)
1% = 4 5{1.345}-1%/ 5
RS53T.26.28 10k 0 0.5% 2.1 mW 033w A0 | Pd = U, o | RS3T
033 W =45 10k -0.5%
Buzzer circuit
R541.. R543 4707 1% 0484w 0.75W 154 | P = Upst e/ (RE541..R543)
0.7EW =& 54 Tx3]-1%/ 3
RE4T 40,48 10k O 05% 2.1 mWW 033w 5100 | Pd = Ube pur | RS4T
033w =4 54 10k -0.5%
ID41 22435 KOZ4.7H 03w 0r2w 1.2 | Pd=P. o
T044,47 48 Uzmax = 5.2W 7 1W W1=0.72W @60°C {seedatashest Pd-Ta)
ID45.40 KDZ11B D38 W 0.r2 1.2 | Pd =P
Uzmax = 1230 1 1W
ZD48.50 KDZ158 Dagaw 072w 1.9 | Pd=Po
ZD51.52 Uzmnax = 18.54 § 1W
Motor circuit
RS51.52 1201 1% 0427 W 075 W 1.7 | Pd = Upg pam ¥ (RS51.. R552)
0.7EW =4 59{12:2)-1%.4 2
RE50 10k O 5 0.5% 21 mwW 033w >100 | Pd = Uby g | RS52
0.33W =4 5110k 0.5%
Main circuit
RSAI.RS5AS | 270/ 1% 0304w 05W 1.8 | Pd = Vg s’ (RSA1..RSAT)
R5B1..R5B5 | 0.5W =45 (2.75)-1% 1§
RSC1..RECH
R37E.7H 10k 0/ 0.5% 2.1 mhW 033w =100 | Pd = Use puer # RE1
033w = 4.5 10 k 0.5%
1ME3388 1137 W 3TI3W 32 | Pd=Pirmn
Uzmax = 536V | 5\W Reia = 27.5 *C W {measured} and
Timax = 200°C R = 10 °C MW (manufacturers datashest
L7172 and wires of 0.1 inch)
Rigay + Ry = Rppey= 375 °C AW
Wiz (TymeTa) | Raga = (200-80} § 37.5 =
3733
LCD circuit

Note: Typo mistake in main circuit, RS78, 79, correct is RS71, 72.
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RSE1 820§ 1% 0351 W W 28 | Pd = (U smer ! (R et REE1)) 2 RSH1
W = 4.5 (4 455+62F x 62
RS62.65 10k 0/ 0.5% 2.1 mWw 033 W 100 | Pd = Uy s | RSA2
033 =4 55 10 k-D5%
RS65.54 820§ 1% 0.275 W 075 W 27 | Pd = (U s ! (R et RSE2)) x RSE3
0.75W =4 5/ [4456+82) x B2
ZOa1...70 TFZ5.18 0176 W 038 W 20 | Pd =Py nues
Uzmax = 5.2V [ 0.5W W1 =0.38W @60°C_(see datasheet Pd-Ta)
ZD57...60 TFZ188 0.178 W 036 W 20 | Pd =Py s
Uzmax =I1T.7W
05w

Backup battery circuit

RS10 i 1% 2.5 mW 025w 100 | Pd = Usscies pem ! RS10
025w = 166711k -1%

o7 MMSD3M 536 W o R T |
\r = 30V, ¥ = 2D0mA 1.7 ma& 200 mA 00 | 1= L e

BUD-5000

R 10k 0/ 0.5% 21 mW 033w 100 | Pd = Ul s ! R
033 W =4 57 10 k 0.5%

BUL-5000

R12 2000/ 1% 0073 W 0.25W 34 | Pd = Upn pael R1
025w =3.68° 200 -1%

R3 4700 / 1% 0.032 W 025 W 78 | Pd = U s’ B2
0.25W = 3.8 470 1%

Ril 10k 0/ 0.5% 1.5 miv 0.25'W =100 | Pd = U, g’ f R0
033 W = 368910 k-1%

R 2201 1% 0.007 W 0.25W 35 | Pd = Ube guem ! R11
025 W =382 2 k-1%

D123 MERD1045 1av o TE | U=Ubs puen

Vr =45V, = 104

During battery charging or use with charging. (non-hazardous area only)

Component Value Rating used P aciemusmm X1 | Calculation
designation (wa) rating (W1) | W2
i@ 60 °C

BUL-6000

R1.2 2000 71 1% oomiw 025W 35 | Pd= (U sl (R1 + R28 scaw)f x R1
025w = {17_B/ (200 + 7503 x 200

R3 4700 [ 1% D.O74W 125w 33 | Pd = (U s (R2 + R1 + R28 pe e }f* x R3
025w = {178/ (470 + 200 + 750))° x 470

R10 10k 0/1% 1.8 mW 025w =100 | Pd = Uy s R0
0.25W =& X110k -1%

R11 22RO I1% 0.146'W 025 W) 1.7 | Pd = U saee T R11
025w =17TE722k-1%

01,23 MBRO 1045 iTav aov 1.7 | U=Um
Vr=45Y. H= 104 2T2A 104 36 | I=tm
Ry = 2.43 "CAHY 1.56 W 45 W 28 | Pd=VWixm=05TVx272A=158W
T =246°C Priax-dode@ds C = (T p — Ta — Tl !
VFi@ 104 =057 V, Rpee=(1T5-40-245)/243=45W
Timax = 175 'C.

BC-6000

R1...3 | 12007 1% 0.034W 0.75W 22 F'd=‘u'mm:.'ﬂ1 =207/ 120 -1%
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075 W
Z01..3 15MB5218 02656 W 1538 W 5.7 Pd = | 2 U« I = Wi trmatei § R
Uzmax = 158V 7 3W Pd =20/130-1% x 15.3
Q1.3 TPCARIOT-H 2T4W 1,152 W 22 F'd=[|r-:-:1.?]"'::H.._-..,=-j1 fx 1.7 £ 3Tm
Vpsith) = 2.0V Firgay = 781 KW
Ronmax = 37mil WIST - Tal R, ={180-60) /7 TBY1 =
Pd = 30W BrA’S 1.0054%S g6 | 1152w
Timax = 150°C Pt = ([T Ta) Ry sarmaie) { R X 1
= [(150-80) /1 25)/ Fmx 1
[see datashest , fig Rs. 14l
R28,20 750 05 1% D427W 075w 1.7 Pd = Ll 2 5/ R23
075 W = 17.B8°/ 750 -1%

Note: For Q1...3, 2.74 W is typo mistake, correct is 0.273 W. SF is 4.2 not 22.

A.5 Encapsulation

A.5.1 The BUL-6000 contains two parallel battery cells, Maxell model
INR18650PB (Lithium-ion battery), size : ®18*65 mm (cylindrical shape),
rating 3.7 V & 1450 mAh, max OCV =4.35 V.

This lithium-ion battery has manganese acid on positive electrode side,
which prevent the battery from generating heat.

This lithium-ion battery does not have a built in “Protection Component
(PTC)’. The maximum open-circuit voltage for the Li-ion battery is
determined according to IEC 60079-11, clause 10.4: Determination of
parameters of loosely specified components. Testing 10 samples of
batteries resulted in value of 4.2 V which then be used for spark energy
analysis. The nominal battery voltage is used for thermal analysis and
rating of components.

Hence Usattherm = 3.7 V and UsatTspark energy = 4.35 V.

However assessments of EUT used with BUD-6000 (max 4.95 V) are
covering assessments of EUT used with BUL-6000.

The two batteries are placed in a plastic (PC) case. The case is
filled with epoxy resin, or silicon-compound, Epoxy resin DP-270
black, COT = -55 °C to 121.1 °C confirmed by manufacturer 3M.
Encapsulation prevent ingress of external gases.

The compound thickness is significant greater than the required
0.5 mm solid insulation.

/,, SENSOR BODY
MATERIAL : A8

. iy
: = A.5.2 The smart sensor type PIS has also
| PIS_SENSOR PCB yp

partly encapsulation in term of requirements for
safety distances. Epoxy resin is used as shown
in the dedicated drawing. The encapsulation is

L]

AN
minimum 2.5

tia checked for compliance with applicable
& ] requirements e.g. minimum thickness of 1 mm.

ks " _EPOXY RESIN
. A

\ 2
PIS DIGITAL PCB
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A.6 Fuses and charging mode
Charging of the batteries is only permitted outside the hazardous area.

Recognized fuse used. Littelfuse 216 series (5 x 20 mm) Axial lead, fast acting. UL recognized E10480. In
accordance to IEC 60127-2, VDE approval 4001383.

The fuse used in battery charger circuit has a rating of IN= 1.6 A, Iereak = 1500 A; Um = 250 V. The charge
input is protected against Um by the fuse and a shunt voltage limiting circuit with safety components R1,
R2, R3, FETs Q1, Q2, Q3 and zener diodes ZD1, ZD2, ZD3. This circuit is designed to have similar
function as a crowbar circuit which handles overvoltage fault condition.

The maximum gate threshold voltage of the FET is -2.0 V which means that at this voltage the gate will be
triggered and the FET will be switched on. In overvoltage fault condition the 1.7 x 1.6 A will be dissipated
for a short period to earth reference (BAT — pol). The fuse will break fault current in short time. Any failure
will shut down the charging mode and thereof the charging voltage.

By the shunt voltage limiting circuit, the maximum voltage is limited to be Vza+ Vgsitny= 15.8 V+ 2.0V =
17.8 V but under charging mode the Lithium-ion battery pack will pull down the charger voltage to 4.2 V.
Refer to Appendix C for charging test of batteries. Infallible connections to batteries are provided.

The lithium-ion cells are parallel connected by which one single cell at a time is considered for failure.
Total collapse of the charger circuit and failure of both cells at the same time are considered to be unlikely.

Failure of short-circuited R1 > Vgsit) < 2.0V = this leads to normal charging.

Failure of short-circuited ZD1 > Vgs¢n)> 2.0 V > Q1 is triggered leading high current for a short time by
which the fuse will break the fault current. Fuse breaks the fault current also when Q1 is short-circuited.

Diodes D1-D3 and safety resistors in line are preventing discharging back to charger circuit or other
circuits as well.

Since fault conditions of charging circuit cause shutdown of charger voltage and current break or is
leading fault current to earth reference. Internal circuits beyond the charger circuit (ref. Diagram For I. S.
Keep For GX-6000 E3-6991-5361-10-01K) will not be impacted.

BUL-6000 battery pack is encapsulated and therefore is exempted for spark ignition requirements.
Thermal aspects have been documented by assessments of short-circuited cell.

Due to the assessed situations as mentioned above no safety distances are found necessary for safety
components of the charger circuit. Positive terminal of DC input to other circuits is across the recognized
fuse which is an appropriate certified device. Wiring is documented in Appendix A.3.2. Internal circuits
beyond this charging level (ref. Diagram For I. S. Keep For FI-8000 E3-6991-5361-10-01K) will have 4.2 V
as reference voltage for assessments.
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APPENDIX B:
B.1 Tests of applicable standards

Refer to associated IEC 60079-0 test report for documented drop test & surface resistance test in
measurement section.

The design uses components from similar models which are separately tested and approved. Reference
to associated ExTR test reports is indicated in the documented testing. The testing of these specific
components is reviewed and recognized. See throughout Appendix B to F of this report.

Tests of Piezoelectric devices:

Test is performed for GX-6000, Buzzer type BZ-9K (Ci = 22 nF @ 30% — 28.6 nF) as part of
NO/PRE/ExTR15.0012/00.

The buzzer has been verified to comply with IEC 60079-11 clause 10.7 by applying an impact of 1 kg
weight dropped from a height of 0.7 m on the outside of the enclosure twice. Buzzer wires did not break
and the protective components were not affected. For evaluation see Appendix A.2.6.

Test is performed for GX-6100, Piezo element: Cre-sound FT-27T-3.2A1

Capacitance stated in documentation: 35 nF + 30 % = 45.5 nF.

The buzzer has been verified to comply with IEC 60079-11 clause 10.7 by applying an impact of 1 kg
weight dropped from a height of 0.7 m on the outside of the enclosure twice. Test of piezo-electric device

type Cre-sound FT-27T-3.2A1 was performed 2022.09.16 (not used in evaluation) as part of
NO/PRE/ExTR15.0012/05.

B.2 Spark ignition test

Higher safety factors achieved and are documented. No spark ignition test is necessary. However see
throughout Appendix A to F for evaluation of internal electronics and testing of specific components e.g.
batteries and piezoelectric device.

See Appendix A.2.4 to A.2.6. For internal circuits the assessed values of combination of capacitance &
inductance are below 50% of the max allowed values. Ref IEC 60079-11 cl. 10.1.5.2 b) 2).

See Appendix A.2.6. Internal pump is not assessed as infallible windings. However max inductance and
minimum resistance is taken into account in assessments of the most severe ignition condition (situation
where the winding is disconnected or short-circuited).

See Appendix A.2.6. Assessments of ignition energy were performed for buzzer (piezoelectric device).

B.3 Temperature measurements

Only least favorable cases are tested taken into account max ambient and other conditions as well. The
following listed temperature measurements below are considered as worst situations where highest
temperatures of components were achieved. Some specific components are in addition tested for thermal
ignition capabilities. Other components should have lower temperatures in fault conditions. See also
Appendix A.3
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B.3.1 Measured internal temperatures of EUT

(For information only. No service temperature is required. See 5.2 of associated IEC 60079-0 test report).

Measured Location AT °C Teor °C 1Y) Remark

GX-6000. Main unit. Normal use & 59 Ta max = o0°C
GX-6000. Main unit. Charging 10 50 T, e = 40°C
(GX-6000. Main unit. Charging & use 14 54 T3 ma = 40°C
BUL-6000. Charging 18 58 T3 mze =40°C
BUL-6000. Charging & use 18 58 T, e =40°C

Supplementary information:
') Max temperature is comected for T max

B.3.2 Temperature for small components for Group | and Group I

Only highest achieved temperature for small components is listed.
Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/06.

Maximum power in this circuit is Po_main = 1.137W. According to Table 3 and 4 of IEC 60079-0 a maximum
of 1.2 W is allowed at an ambient of 60 °C for small components (>= 20mm?), wiring and PCB tracks
(including the FPC between main PCB to LCD).

The temperature test result of the small components of each circuit is as follows.
Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)

The surface temperature of the small components <20mm? measured while dissipating 0.787 W.
This resulted in a maximum temperature rise is 185 °C (on ESS SENSOR PCB — D1).

At ambient temperature of 60 °C the maximum surface temperature would hence be 245 °C which is
below the 275 °C limit.

1. D1 on ESS SENSOR PCB : Trise = 185 °C

2. L1 on ESS SENSOR PCB : Trise = 147 °C

3.ZD13 on MAIN PCB : Trise = 122 °C

Pump circuit
The surface temperature of the small components < 20 mm? measured while dissipating 0.787 W.

This resulted in a maximum temperature rise is 88 °C (MAIN_PCB — Q3). At ambient temperature of
60 °C the maximum surface temperature would hence be 148 °C which is below the 275 °C limit.

Motor circuit

The surface temperature of the small components < 20 mm? measured while dissipating 0.214 W.
This resulted in a maximum temperature rise is 17°C (MAIN_PCB — ZD5). At ambient temperature of
60°C the maximum surface temperature would hence be 77°C which is below the 275°C limit.

Buzzer circuit

The surface temperature of the small components <20 mm? measured while dissipating 0.363 W.
This resulted in a maximum temperature rise is 49 °C (MAIN_PCB — D4 ).

At ambient temperature of 60 °C the maximum surface temperature would hence be 110 °C which is
below the 275 °C limit.

1. D4 on MAIN PCB : Trise =49 °C

2.1C41 on MAIN PCB : Trise =48 °C

Main circuit

The surface temperature of the small components <20 mm? measured while dissipating 1.137 W.

This resulted in a maximum temperature rise of 204 °C (SENSOR_PCB — NF3). At ambient temperature
of 60 °C the maximum surface temperature would hence be 264 °C which is below the 275 °C limit.
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1. NF1 on MAIN PCB : Trise =204 °C

2. PT1 on MAIN PCB : Trise = 178 °C

3. D9 on MAIN PCB : Trise = 156 °C

4. Q16 on MAIN PCB : Trise =127 °C

5. Q3 on SENSOR PCB : Trise = 127 °C

LCD circuit

The surface temperature of the small components < 20mm? measured while dissipating 0.176 W.
This resulted in a maximum temperature rise is 33 °C (MAIN_PCB — NF4). At ambient temperature of
60 °C the maximum surface temperature would hence be 93 °C which is below the 275 °C limit.

B.3.3 Temperature measurement of shunt zeners

Worst case of shunt zeners for EUT is ZD71 type 1N5338B which is used in Main circuit with max
dissipated power 1138 mW (from BUD-6000).

The same zener type 1N5338B was used in another model GX-8000. This testing was recognized as
representative for the worst case of shunt zeners of this investigation.

Equipment Tested: Zener diode ZD1, type 1N5338B, Uzmax = 5.36V / 5W, manufacturer
ON specification: Riugny = 16 KW with 0.3 inch lead length. Timax =
200°C

Date of Test (yyyy/mm/dd): 2009/09/25

Clause and Standards: 10.2 of IEC 60079-11: 2011

Note: This test was performed and documented as part of NL/KEM/ExTR10.0035/03.

U.max = 5.36V / W, manufacturer ON specification: MAXIMUM RATINGS
Ringsy = 16 KW with 0,3 inch lead length. v %] vew | e
Tinax = 200°C e |~ | 3 %

é R ] | ] e
Ta 50°C Cpsiring s Smemge ToTey | 8Bt0200 |
dT 10K Ty e ey e
Tamax 60°C Oparaang Contors & ot 11 £ et ey o setees s P
Tjrr‘lax 2000p Aarrreed Operitig Cordtorn may et bovoe rdatiily
Pd 5W 5 .
Po_max 1.14W B | - ’-/f/—:
Rth(j-1) 16.0K/W. See Fig. 1 ) o
Rth(j-} 34 6K/W. See result sheet ¥ ]
Rth(j-a) 50.6K/W g » - 4
Max rating  2.767W 2 Hl] P
2/3 rating 1.84W § 1ol—p=] 4 -

i 5 L~ PRIMARY PATH OF
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Figure 1. Typical Thermal Resistance

Results
AT =39.4 Kwith P = 1.14 W => Rth(l-a) = 34.6 KW
Measuring point is 0.3 inch from cathode terminal.
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B.3.4 Temperature test of L4 (part of IC16 / BLE module)

Equipment Tested: L4 (inductor) as a part of the hybrid component IC16 (BLE module
EYSHJN)

Date of Test (yyyy/mm/dd): 2022/05/19

Clause and Standards: 10.2 of IEC 60079-11: 2011

Note: This test was performed and documented as part of NO/DNV/ExTR21.0088/00. (For GX-Force,
Dekra report no. NL/DEK/ExTR24.0019/00).

Test procedures

According to clause 7.6.h of IEC 80079-11: 2011 the resistance of an inductor at failure shall be between
nominal value (0.34 Q) and 0.
The inductor L4 was isolated on the circuit board.

Testing shall start when it is confirmed as 3.8V, by aiondar

XH"C
XX°C

stabilisad

.8V

®e

AT ORI P (BT ORIV e

U suipment showrn with

astarisk* has calibration

Mteatei

R=437Q U=38V

Results
Tmeasured = 171 °C Ta-max=60°C Ta=26°C AT=145K

1) Evaluated at maximum power
The maximum power of the GX-Force is 0.7513 W and the test result is a temperature rise of 145 °C.
As the maximum power of the GX-6100 is 1.137 W,
the temperature rise is 1.137 W/ 0.7513 W x 145 °C = 219.5 °C.
Ambient temperature 50 °C
Result: 219.5 °C + 50 °C = 269.5 °C < 275°C

2) Since the power is constant even after boosting the voltage, it is considered before boosting.
The maximum power of the BLE module section is
From Uo = 4.5 V of the dry cell battery and the composite resistance of 4.455 Q from current limiting
resistors RSA1 to RSC5
Poth=(45V/4.455Q)x45V/4=1137T W

GX-6100 connected to BLE module through limiting resistors 4.455 Q at 4.5 V power supply

GX-Force is connected to the BLE module with a power supply of 3.8 V through a limiting resistors 4.4 Q
— temperature rise 145 °C at this time.

Therefore, the temperature rise of the BLE module of the GX-6100 is (4.5 V/3.8 V)? x 145 °C = 203.4 °C
Result: 203.4 °C + 50 °C = 254.4 °C < 275 °C
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Temperature test of L4 (part of IC16 / BLE module)
180

= o s St e e,
160

140 |

100 |
80 |

60 |

—14

Temperature [degC]

40 | —_—Ta

20

0 100 200 300 400 500 600 T00 800 200
Time [sec.]

IEC 60079-11 : 2011 (Ed. 6.0) Page 32 of 46 2960:2



Report No. NL/DEK/ExTR24.0017/00

B.4 Infallible distance & connection measurements

B.4.1 Infallible distances: CR & CL - creepage & clearance. All values are in mm.
Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/06.

Maximum voltage of circuit on the following is below 10 V and therefore the following segregation
distances shall be applied according to table 5 of IEC 60079-11:

Location *) CL CR Min. o) CTI
Sensor circuits. Voltage area < 10V.

RS11...RS15 Sens1 circuit fo battery 3.2 32 1.5 =100
RS21...RS525 Sens2 circuit to battery 3:2 3.2 1.5 =100
RS381.. RS87 Sens1 to other circuits 1.6 1.6 1.5 =100
RS91...RS97 Sens2 o other circuits 1.6 1.6 1.5 =100
Pump circuit. Voltage area < 10V.

RS31...RS35 (to battery) 3.2 3.2 1.9 =100
RS37...R539 (to other circuits) 1.6 16 15 =100
Solid insulation (pump body and wiring) >0.5 *) — — 0.5 =100
Motor circuit. Voltage area < 10V.

RS51, RS52 (to battery) 3.2 iz 1.5 =100
RS59 (fo other circuits) 1.6 1.6 155 =100
Buzzer circuit. Voltage area < 10V.

R41...R43 (fo battery) 3.2 3.2 1.5 =100
RS47 . R545 (to other circuits) 1.6 1.6 1.5 =100
Solid insulation (buzzer body and wiring) >0.5 *) — — 0.5 =100
Buzzer. ) — — — —
Main circuit. Voltage area < 10V.

RSAT...RSAS 1.6 1.6 1.5 =100
RSB1...RSBS 1.8 1.6 1.5 =100
RSC1...RSC5 1.6 1.6 1.5 =100
RS61...RS65 1.6 1.6 1.5 =100
Backup circuit. Voltage area < 10V.

D7 24 24 1.5 =100
RS10 1.6 1.6 1.5 =100
BUD-6000. Voltage area < 10V.

R1 1.6 1.6 1.5 =100
Encapsulated BUL-6000. V= 4.2V considered.

D1-03 measured across components 1.0 1.0 0.5 =100
R1 to adjacent tracks 1.3 1.3 0.5 =100
R2 to adjacent tracks 1:3 1.3 0.5 =100
R3 measured across components 23 Z3 05 =100
R10 measured across components 23 23 0.5 =100
R11 to adjacent tracks 0.5 0.5 05 =100
Voltage areas of Um

Charger circuit 2) 2 ) =175
Supplementary information:

*) Distances across component and to adjacent tracks are checked.

o) Wiring & body material insulation.

) All internal wiring aspects such as arrangement or solid insulation are checked and recognized. See
also Appendix A.3.2.

*) The buzzer and it's wiring is assessed and is documented in Appendix A.3.2 and A 26.

#) Assessment of charger circuit is documented in Appendix A.6. No safety distances are required for
R1 to R3. Positive terminal of DC input to other circuits is across the recognized fuse which is an
appropriate cerified device. Wiring is documented in Appendix A3 2.
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B.4.2 Infallible connections
Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/06.

Connection Method ™) Comment

Sensor circuits

D11, ZD12 to IC11 2 mm track 35 pum

D21, ZD22 1o 1C12 2 mm frack 35 um

D11, ZD12, ZD21, ZD22 to OV 2 mm track 35 um

Buzzer circuit

ZD45 — ZD46 to safety resistors in line 2 mm track 35 um

ZD45 — ZD46 to OV 2 mm track 35 um

ZD41 — ZD44 & ZD4T7 — ZD48 to safety resistors in line | 2 mm track 35 um

ZD41 —7D44 & 7D4T — ZD48 to OV 2 mm track 35 um

D49 — 7D52 to CN4 (Main PCB) 2 mm frack 35 um

ZD49 — ZD52 to OV (Main PCB) 2 mm track. 35 um

Main circuit

ZD71 - ZD72 1o ICT1 2 mm track & single 2 mm 35 um
circumference via

ZD71 - ZD72 to OV 2 mm track & single 2 mm 35 uym
circumference via

LCD circuit

ZD57 —7D60 to CN6 (LCD) & OV 2 mm track. 35 um

ZD61 — ZD70 to safety resistors in line 2 mm track. 35 pm

ZDE1 —ZD70 to OV 2 mm track. 35 um

BC-6000

R1, R2, R3 to F1 and source terminal of Q1, 02, Q3 2 mm track 35 uym

R1, R2.R3 to ZD1, ZD2.  ZD3 2 mm track 35 um

R1, R2 R3 to gate terminal of Q1, Q2 Q3 1mm track ') 35 um

ZD1.Z2D2 ZD3 and Q11,02,Q3 o OV 2 mm track 35 uym

BUL-6000

D1-D3 & R1, R2 R11 toa B+ 2 mm track 2) 35 pm

R10 & CN1-1 to B+ 2 mm track 35 um

B-to OV 2 mm track 35 um

Wiring to buzzer & pump 3 -

Supplementary information:

*} Required minimum width of track/connection is checked. Larger track width is documented in Layout-
documents. Refer to List of Descriptive documents

) Use of triplicate controllable semiconductors. Open-circuiting is considered as one countable
fault. Situations of two countable faults at a time is assessed.

2) Min 2mm track/connections between those components are not required but are used. The
connections help to reduce temperature on components.

*) Wiring is documented in Appendix A 3.2

B.5 Dielectric strength test

Suitable (UL approved) insulated wiring used. No dielectric strength test is found necessary.
B.6 Test of specific components.

- Appendix C: Testing of batteries

- Appendix D: Testing of lamp part (T- 3/4 BPA in DES sensor)

- Appendix E: Testing of combustible sensor NC6264A

- Appendix F: Assessment of the smart sensor type PIS

B.6.1 Test of batteries

Battery testing is documented by Test reports NL/KEM/ExTR08.0019/00, NL/KEM/ExTR10.0035/00,
NL/DEK/ExTR13.0075/00 and NL/DEK/ExTR13.0075/02. See Appendix C.
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B.6.2 Test of Lamp part type OL-82708PA

Testing of Lamp part type OL-82708PA which is used in DES sensor, is documented by Test report
NL/DEK/ExTR12.0033/00. See Appendix D.

B.6.3 Test of sensors

Listed below are different types/models of sensors which are included in this investigation. They are
sorted into following detection principles (See Appendix A.1 for details). Electrochemical, Galvanic cell,
Catalytic combustion, PID, Infrared ray (IR). The sensor types in a) and b) below are standard gas
sensors (See Appendix A.1 for details).

a) The Oxygen sensor used “Galvanic cell’ detection principle, ref. M4-4080-82-07K. The toxic gas
sensors used “Electrochemical” detection principle, ref. M4-4084-92-03K & M4-4084-30-08K.
These type of sensors consist of no energy storing/generating components/parts in the sensors.
Only internal wiring has been considered and is included in temperature assessment/test in
Appendix A.3 & B.3. Based on the design and dedicated application these types of sensor need
no further assessment.

b) The combustible gas sensor NC6264A used “Catalytic combustion” detection principle. This
sensor type consists only internal coil but no other components. The NC6264A sensor is a
separately Ex certified device and the testing is documented in NL/KEM//ExTR07.0057.
Applicable requirements are considered for this sensor. Results of testing are listed in Appendix E.

¢) The smart sensor type ESS consists of a small electronic PCB and a toxic gas sensor. The toxic
gas sensor is considered in a), “Electrochemical” detection principle is used. The ESS sensor
circuit/electronics consists no safety components and therefore is treated as part of the Sensor
circuit. This circuit is included in temperature assessment/test in Appendix A.3 & B.3. Refer to
dedicated files in List of descriptive documents.

d) The smart sensor type DES consist of small DES digital PCB & DES sensor PCB including the T-
3/4 BPA Lamp, “Infrared ray (IR)” detection principle is used. Refer to files numbered 28 to 31 in
List of descriptive documents. Both circuits of DES digital PCB & DES sensor PCB used no safety
components and therefore are treated as part of the main circuit. These circuits are included in
temperature assessment/test in Appendix A.3 & B.3.

The T- 3/4 BPA Lamp is a separately Ex certified device which testing is documented in
ExTR12.0033. Associated test reports were reviewed and recognized for compliance of this
investigation. Results of testing are listed in Appendix D of this report.

e) The smart sensor type OSS consists of a small electronic PCB and Oxygen sensor. The Oxygen
sensor is considered in a), “Electrochemical” detection principle is used. The OSS sensor
circuit/electronics consists no safety components and therefore is treated as part of the Sensor
circuit. This circuit is included in temperature assessment/test in Appendix A.3 & B.3. Refer to
dedicated files in List of descriptive documents.

f) The smart sensor type PIS consist of two small PCB, PIS digital PCB and PIS sensor PCB, and
the separately certified Mini PID sensor. The Mini PID sensor is covered by certificate Baseefa
07ATEX0060U and associated test reports GB/BAS/ExTR07.0056/00. Additional assessment for
intrinsic safe connection is documented in Appendix F.
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Appendix C

Appendix C.1 Separately tested batteries by Dekra

Equipment Tested: Rechargeable battery unit type BUL-8000 of the detector GX-8000
(uses the same batteries as BUL-6000)

Date of Test (yyyy/mm/dd): 2009/11/02, 2009/06/03 to 2009/06/05

Clause and Standards: 10.4 of IEC 60079-11: 2011

Note: This test was performed and documented as part of NL/KEM/ExTR10.0035/03.

Results

A voltage measurement has been done over the two batteries inside of the GX-8000 on 10 different cells
and combination while charging the batteries. The maximum voltage defined by manufacturer was 4.25 V
(4.198 V result from test).

Equipment Tested: Primary battery Alkaline LRBT(JE) manufactured by Toshiba and
secondary Lithium-ion battery type INR18650PB manufactured by
Maxell

Date of Test (yyyy/mm/dd): 2008/04/22, 2009/06/03 to 2009/06/05

Clause and Standards: 10.5 of IEC 60079-11: 2011

Note: Test for LR6T(JE) was performed and documented as part of NL/KEM/ExTR08.0019/00, for others
types NL/KEM/ExTR10.0035/03.

Results for LR6T(JE):

Ta =55 °C (considered) AT =65.8 K Tmeasurea = 120 °C

Maximum short circuit current: 9 A

Note: 2 samples had leakage, for more details see original report listed above.

Results for INR18650PB:

Manufacturing battery cell type with negative electrode material is Lithium, nominal voltage is 3.7 V,
maximum open-circuit voltage is 4.17 V (measured), by manufacturer 4.25 V.

Capacitance: 1450 mAh

Charge Current = 0.870 mA

Discharge Current = 1450 mA

Ta =55 °C (considered) AT =74.8 K Tmeasured = 128.7 °C

Maximum short circuit current: not measured

Note: 2 samples had leakage, for more details see original report listed above.

This battery is not listed in Table 14, because of that testing according to cl. 10.4 was performed to define
the voltages.

Equipment Tested: Battery pack BP-8000, BUL-8000
Date of Test (yyyy/mm/dd): Not specified in NL/KEM/ExTR10.0035/00
Clause and Standards: 10.2 of IEC 60079-11: 2011

Note: This test was performed and documented as part of NL/KEM/ExTR10.0035/00).

Results:

Maximum temperature rise of the cell under encapsulation: AT = 40.2 K

Maximum temperature rise for the safety diode components inside the encapsulation: AT =24.6 K
Maximum temperature rise for the safety R5A to R5F components inside the encapsulation: AT = 21.5K
Maximum temperature rise of the battery pack on the surface of the encapsulation: AT = 30.1 K.

Note: One cell has failed during the test (probably due to a short prior to the short circuit of the test) but
the result of the other three cells is satisfactory.
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Equipment Tested: Secondary Lithium-ion battery
- type US18650VTC3 manufactured by Sony and
- type INR18650-15M manufactured by Samsung - SDI.

Date of Test (yyyy/mm/dd): 2013/08 to 2013/09

Clause and Standards: 10.5 of IEC 60079-11: 2011

Note: This test was performed and documented as part of NL/DEK/ExTR13.0075/00.

Rechargeable cells or batteries are fully charged with a current of 750 m A (0.5 C), discharged at least
twice with a current of 300 mA (0.2 C).

Results
For both types: No leakage after testing. The short circuit current measurement is not determined.

The maximum temperature rise of Sony battery during short circuit at 60 °C is 17.7 K.
The maximum temperature rise of Samsung - SDI battery during short circuit at 60 °C ambient
temperature is 24.6 K.

Equipment Tested: 10 cells of each type MN1500 by Duracell (primary cells)
Date of Test (yyyy/mm/dd): 2018/06/04 to 2018/06/06
Clause and Standards: 10.5 of IEC 60079-11: 2011

Note: This test was performed and documented as part of NL/DEK/ExTR13.0075/02.

Results

The maximum temperature rise of battery during short circuit at 60 °C ambient temperature is 86 K.
(resulting in maximum surface temperature of 146 °C), which confirms with temperature class T3
requirements. For this application, the maximum ambient temperature is 50 °C.

There was no leakage of electrolyte from any sample.

The maximum peak current measured during short circuit was 19.9 A.
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Appendix C.2 Testing of batteries type Sony SR616 performed by Presafe AS

Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/00.

Equipment Tested: Batteries type Sony SR616 (Silver oxide)
Date of Test: All tests performed in period 2015-03-10 to 2015-03-13
Clause and Standards: Clause 10.5 of IEC60079-11: 2011 (ENG0079-11: 2012)

Cl. 10.5.3. a) Spark ignition of cells.

All cells are measured to 1.597V open-circuit. No spark ignition assessment 1s required since peak
open-circuit voltage 15 less than 4.5V

C1. 10.5.3 Two test case were considered. Ten new samples are used for each test case (total 20
samples used). The hinear correction for max rated ambient 15 considered to give worst results than if
test was performed at max rated ambient.

Case 1: Surface temperature of cells during short-circuiting. Ambient =23 6°C.

Case 1. Sample no. 1 2 3 4 5 6 7 8 9 10
Measured T (°C)1) | 292 | 288 28.6 282 277 | 274 | 299 | 303 | 272 | 312
AT 5.6 52 5.0 4.6 4.1 38 (63 | 67| 306 7.6
Corrected T (°C)?) | 556 | 552 35 546 541 | 538 | 563 | 567|536 | 576
Leakage 3) No No No No No No | No | No | No | No
Case 2; Surface temperature of cells during abnormal charging. Ambient =22 6°C

Case 2. Sample no. 1 2 3 4 5 6 7 8 9 10
Current (mA) 4) 350 | 354 351 352 354 | 351 | 351|350 352 352
Measured T (°C)s) | 238 | 239 23.8 239 239 | 238 (238 | 238|238 | 238
AT 1.2 13 1.2 13 13 12 12 1.2 12 13
Corrected T(°C)%) | 512 | 513 512 513 513 | 512 | 512 | 512 | 512 | 513
Leakage 2) No No No No No No | No | No | Noe | No

Supplementary information:

1) The measured maximum temperature is achieved at the start of test due to the peak shori-circuited
current, then it 15 falling during the discharging. The measured peak curmrent were in the range of 55-
65mA but 15 fallimg very fast to about 3ImA (after approxmmately 30s)

1) T 15 corrected for max rated ambient

3) Refer to CL 10.5.2 of IEC60079-11:- 201. All samples were placed in 50°C heat chamber in12h after the
shorf-circuiting test.

4) Abnormal charging current at input of 5 37V Diode D7 at backup battery Sony SRG16 was short-
circuited. Abnormal charging current 1s slowly falling during test.

5) Test performed until achieved thermal equilibrium

Cl. 10.5.4 Battery container pressure test. No external container other than the cell 1self No
test 15 found necessary based on review of design.
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Appendix C.3 Testing of batteries type Panasonic NCR18650GA (single cell) performed by DNV

Equipment Tested: Panasonic NCR18650GA (single cell)

Date of Test (yyyy/mm/dd): Date of issue for ExXTR: 2020/03/30

Clause and Standards: 10.5 of IEC 60079-11: 2011

Note: This test was performed as partial testing and it is documented in NO/PRE/ExTR20.0043/00.
Test procedures

Tested according to 10.5.3.a and 10.5.3.b and 10.5.2. Test results are copied from IECEx TR
NO/PRE/ExTR20.0043/00.

Results
Panasonic NCR18650GA:
Spark ignition testing, clause 10.5.3. a:
MNo. | Open circuit Resistance of Measured Short circuit Internal
voltage short circuit link voltage over current resistance
v [ma] short circuit link (I=U/R) (R=U/1)
[mv] [A] [mQ)
1 4139 2 300 150 28
2 4127 2 324 162 25
3 4127 2 320 160 26
4 4,128 2 334 167 25
5 4,139 2 328 164 25
6 4,137 2 340 170 24
& 4,138 2 320 160 26
8 4,126 2 324 162 25
9 4,143 2 322 161 26
10 4,132 2 324 162 25
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Overview. The cell is placed between the contact points.

Probe for oscilloscope measures voltage drop  Calibrated shunt resistor of 2mgQ.
over shunt resistor. Short circuit current is
then calculated (1= U/ R).

Surface temperature testing, clause 10.5.3.b (single cell):

No. | Ambient Measured Delta temperature | Max. ambient Temperature
temperature temperature K] temperature class
| [FC] ["C] ['C]
1 | 60 a9 29 60 T8
2 60 103 43 60 T4
3 | 60 96 36 60 T8
4 | 60 a9 29 60 T8
a 60 87 27 60 TS
6 |60 91 31 60 T5
7 |60 93 33 60 T5
8 | 60 90 30 60 TS
£ | 60 85 25 60 TS
10 |60 89 29 60 5

NOTE: the temperature tests are done without an enclose upon customer request. Due to the large safety
margin (32 K) T4 is accepted.

A thermal camera is used to find the hottest point on the cell, so the thermal couple can be placed at the
correct area. The thermal couple is fixed to the cell and temperature rise is measured by temperature
meter.
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Note: the temperature rise is measured by thermal couple and not the thermal camera.
Electrolyte leakage testing, clause 10.5.2:

The ten test cells are placed over a piece of blotting paper.

Test duration 212 h.

Results:

Maximum short circuit current (if required): 170 A

Minimum internal resistance: 24 mQ

Maximum temperature rise: 43 K

Visible sign of electrolyte on the blotting paper or on the external surfaces of the test samples: No
Comments:

Discharged with 2.5 A, and a cut off voltage of 2.5 V.

Rated capacity: 3300 mAh
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Appendix C.4 Testing of battery pack BUL-6100 with cells type Panasonic NCR18650GA by DNV

Equipment Tested: battery pack BUL-6100 with parallel and encapsulated cells type

Panasonic NCR18650GA, samples 11, 12, 13, 14, 16

Date of Test (yyyy/mm/dd): 2023/09/18 and 2023/09/19 (Measured surface temperature)

2023/09/19 and 2023/09/20 (Electrolyte leakage testing)

Clause and Standards: 10.5 of IEC 60079-11: 2011

Note: This test was performed and documented as part of NO/PRE/ExTR15.0012/06.

Test procedures
Surface temperature measurement tests and electrolyte tests are performed,
due to parallel coupling and that the cells are encapsulated

Battery conditioning:

Test Sample # 11 12 13 14 16

Battery S. No.: 230404-003 230404-004 230404-005 230606-001 230303-003

1st Charge: 2023-06-14 2023-06-14 2023-06-15 2023-06-27 2023-09-05

1st Discharge: 2023-06-15 2023-06-15 2023-06-16 2023-06-28 2023-09-06

2nd Charge: 2023-06-16 2023-06-16 2023-06-19 2023-06-29 2023-09-06

2nd Discharge: 2023-06-16 2023-06-16 2023-06-19 2023-06-29 2023-08-07
2023-06-19 2023-06-19 2023-06-20 2023-06-30

3rd Charge: Re-charged Re-charged Re-charged Re-charged 2023-09-07
2023-09-18 2023-09-18 2023-09-18 2023-09-18

Charging Discharging

2960:2
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Surface temperature testing (surface of the battery pack).

Measured Temperatures when batteries are short circuited (2 cells in each battery pack):

Test Sample # 11 12 13 14 16

Battery S. No_: 230404-003 230404-004 230404-005 230606-001 230303-003
Ambient

Temperature [*CJ: 9.2 19:2 19,2 50,0 50

Measureed Surface

Temperature [*C]: 726 70.8 69,1 78,7 76,2
Temperature
Difference [K]: , 534 51,6 499 28,7 26,2
Max Ambient

Temperature [*C] 50 50 50 50 20

T=AT + Ta

T=287K+50°C=78.7°C —>T6
T=534K+192°C=726°C —>T6

Results: The surface temperature of the battery pack does not affect the temperature classification of the
EUT (T4 and T3).
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Electrolyte leakage testing:

The ten test cells are placed over a piece of blotting paper (5 battery packs).
Test duration =2 12 h. Number of hours: 19.5 h
No visible sign of electrolyte on the blotting paper or on the external surfaces of the test.
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Appendix D

Equipment Tested: Lamp part type OL-82708PA, "lamp with bulb" and "lamp without bulb",
for IR DETECTOR type DE-3123.

Date of Test (yyyy/mm/dd): 2012/04/13

Clause and Standards: 26.5.3 of IEC 60079-0: 2017 and 5.3.3. a) of IEC 60079-11: 2011

Note: This test was performed and documented as part of NL/DEK/ExTR12.0033/02.

Results
Lamp-type OL-8270BPA cannot become an ignition source because the lamp wire will break without
ignition for temperature class T4 at Tamo = 60 °C.

Appendix E
Equipment Tested: Sensor type NC-6264A
Date of Test (yyyy/mm/dd): 2007/06/07 and 2007/06/28
Clause and Standards: 26.5.3 of IEC 60079-0: 2017 and 5.3.3. a) of IEC 60079-11: 2011

Note: This test was performed and documented as part of NL/KEM/ExTR07.0057/00.

Results

At the pre-tests the following typical values were noted

3 3.3 =3.4
145

Voltage across the sensor wire [V] 1
Current [mA] 85 1

b | 2

Lh

p—
L)
Lh

Open-circuited

The voltage is raised gradually within a few seconds and is measured across the sensor wire.

Sample No. 1 2 3 4 =
Voltage [V] 3.0 3.0 3.0 31 3.0
Current [mA] 130 130 130 145 145

None of the five samples caused ignition during this process.
The mixture of each test were verified for ignition after the open-circuiting of coil.

Sensor type NC-6264A cannot become an ignition source for temperature class T4 at Tamp = 50 °C.
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Appendix F: Smart sensor type PIS Assessment

Note: This assessment was performed and documented as part of NO/PRE/ExTR15.0012/06.

The Mim PID sensor used inside smart sensor type PIS. 15 separately Ex certified device which 15
covered by certificate 07TATEX0060U and associated test reports GB/BAS/ExTR07.0056/00.
Marking code of Mini PID sensor 15 Ex 1a IIC T4 for ambient range up to 60°C. The device is
investigated for intrinsic safe connection to EUT.

IEC 60079-11 : 2011 (Ed. 6.0)

Sensorl circuit: PIS PIS Sensor PCB: Mim PID
Uo: 536V Digital Shunt voltage: 4.94V Sensor
TIo: 0.77° :> PCB E> Fuse: 125mA (x1.7) :> U 5V
Po: 0.787TW Resistor: 1kQ (5.36V) T 220mA
g The PIS sensor 1s provided with two PCB as shown
P above whereof protection is located in PIS sensor
]. I PCB. Zeners. fuse and safety resistor 1s provided as
koo T power limiting devices.
1 4 Input line;
Inex = 125mA x 1.7=213mA.
m A 1o | Pmex=494Vx213mA =1.05W.
S i Signal line:
I1=536V/ 1kQ@1% = 542mA - Pg; = 30mW
Uo=Ti TIo=0 Po<=Pi Remark
494V =35V 213mA = 220mA 0.787TW=11W Safe connection
Iz Pri P (rating of R1) Safetv factor
542mA 30mW 250mW 8.7x
Supplementary information:
Safety distances of R1 15 documented. Voltage area 5.36V:
Location Measured CR | Measured CL | REequired Remark
R1 (measured to adjacent 0.85 085 =05%) |Pass. CTI=100
tracks)

Supplementary information:
*) Encapsulated part. See Appendix A 5.2

Another shunt device (double zeners) is also provided internal in Mim PTD sensor so in fact this
connection has two times of double zeners (total four zeners used at input lines).

The PIS digital PCB used no safety components and therefore are treated as part of the Sensor
circuit which 1s covered by the temperature assessment/test in Appendix B 3.

Intrinsic safe connection to Mini PID sensor 15 hereby documented. Refer also to certificate
07ATEX0060U and associated test reports GB/BAS/ExTR07.0056/00.
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Clause Requirement — Test Result — Remark Verdict
ATEX directive 2014/34/EU
1.0.5 Marking
Name, registered trade name, [ Name and address of the manufacturer are on | Pass
or registered trade mark and | the marking.
address of the manufacturer
CE marking CE mark applied. Pass
Identification number of the Marked: XXXX. Pass
Notified body monitoring the | This is a placeholder for the identification
production number of the Notified Body. Marking of the
applicable number is a manufacturers
responsibility. Verification is not required at the
product assessment.
the year of construction Year of construction is marked and explained in | Pass
safety instructions.
The ATEX certificate number | DEKRA 24ATEX0016 is marked Pass
marking, followed by | Ex marked, followed by: Il 1. Pass
Ex equipment group | or Il
and category
M1, M2 1,2 or3.
the letter “G” and/or “D” Marked: G Pass
1.0.6 Instructions
Instructions are written in one | Instructions are in English. Pass
of the community languages

EN IEC 60079-0 : 2018 based on IEC 60079-

0:2017 (Ed. 7.0) + C1: 2020 + IS1: 2019

ZY .2 Instructions Requirements on the language are covered per ATEX

30.1 directive 2014/34/EU as detailed above.
The instructions include information for safety at | Pass
installation and erection, other than the general
requirements given in EN 60079-14 and
EN 50628 (mines).

ZY.3 Marking Requirements are covered per ATEX directive
2014/34/EU as detailed above.

ZY .4 Fans The product is no room ventilating fan. N/A

17.2.5

EN 60079-1 : 2014 based on IEC 60079-1 : 2014 (Ed. 7.0) + C1: 2018

All No National Differences.

EN 60079-11 : 2012 + 1S01 : 2014

based on IEC 60079-11 : 2011 (Ed. 6.0) + ISH1 : 2014 + ISH2 : 2016 + ISH3 : 2016 + ISH4 : 2019 + ISH5:
2019 + ISH6 :2019

All

No National Differences.

Measurement Section, including Additional Narrative Remarks (as deemed applicable)

N/A

National Differences ATEX
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1  General product information:

The portable battery-operated handheld gas monitors GX-6000 and GX-6100 are used for measuring
flammable gas concentration in hazardous location.

Different battery units may be used, BUL-6000/6100 (rechargeable Li-ion battery) and BUD-6000/6100
(alkaline dry battery). Replacement or charging of battery unit can be performed by end-users and is only
allowed in non-hazardous areas.

Following parts are also included in the investigation, charger module BC-6000 or SDM-6000,
Combustible gas sensor, Toxic gas sensor and Oxygen sensor, Smart sensor type DES, ESS, PIS, SHS
& OSS.

Ambient temperature range for use: -20 °C to +50 °C
Ambient temperature range during charging: 0 °C to +40 °C (Non-hazardous area only)

For more information about Type designation and Ex code see Annex 1 to this report.

The examination of the portable gas monitor does not include a judgment of the functional perfomance
of the equipment.

This Appendix A defines gas sensor NCR-6309, combustible gas sensor designed in "Ex da” type of
protection that is used in gas monitors GX-6100. For other parts of detector, designed in "Ex i” type of
protection, see Appendix A of report part IEC 60079-11.

Gas sensor NCR-6309 was tested and results are reported in Appendix B of NL/DEK/EXTR17.0047/01
and NL/DEK/ExTR24.0019/00.

Breather element (cl. 3.4, 3.5, 3.6 and 3.7) and cemented joints (cl. 2.10, 2.11, 3.1 and 3.2) were tested
as part of NL/DEK/EXTR17.0047/01, while additional testing of flameproof joint 1 (multi step joint, cl. 2.4,
2.5, 3.1 and 3.2) was documented in NL/DEK/ExXTR24.0019/00.

Results are used for this project and all Appendix B reports are listed in Cover EXTR Package Contents.

2 General requirements

Marking and rating:

For Model GX-6100:
ExdaiallC T4...T3 Ga, Tamb = -20°C to +50°C  (Including flammable gas sensor.)

Note: Sensor is for gas group IIC, but the complete equipment is certified for 11B.
Ratings of the sensor: DC 1V, 100 mA

Battery operated:

* Power supply of Li-ion battery unit : BUL-6000 and BUL-6100

* Um=250V.

+ Power supply of alkaline battery unit : BUD-6000 and BUD-6100

Temperatures:

For Model GX-6100: Stand by 150 mA / 4.5V / 675 mW

When gas is detected 170 mA / 4.5V / 810 mW (maximum power)
T service sensor = 58 °C

Appendix A - Description of the Test item 3of7 2958:2
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Schedule of Limitations from Report No. NL/IDEK/ExTR17.0047/02 for Gas Sensor type NCR-6309
with conclusions of assessment:

1) The Sensor is tested with low risk of mechanical danger for use in a Group | environment.
2) The Sensor is assessed for use in a monitor unit with a max. temperature increase of 5 K.
3) The Sensor shall not be exposed to ultraviolet light or used in equipment in which it is not fully

enclosed.

4) This product is an explosion-proof product and is not to be disassembled or modified with the
exception of specified parts.
5) The equipment shall not be exposed to oil or hydraulic fluid.

Conclusions:

1) Group I not applied
2) In NL/DEK/Ex17.0047/02: Tservice sensor = 82.6 °C (tested for 110 °C),
in this application: Tsenice sensor = 58 °C, so results are acceptable

3) Sensor is covered with enclosure of the detector

4

Data for used plastic:

) Stated in safety instructions for the detector
5) Group | not applied

For sensor, see drawing: M3-4463-10-02K. RTI required > 75 °C
For detector, see drawing M2-4777-33-01K.
All plastic materials part of detector enclosure surface have resistance of < 1 GQ.

Used at: Sensor NCR-6309 Detector enclosure, see Picture 1, blue rectangulars:
enclosure, see Picture 1, a) Top cover (black)
red rectangular b) Panel sheet
c) Sensor cover and housing (black or yellow)
Manufacturer DIC Corporation a) Riken TECHNOS CORP
name b) Toyobo Co.Ltd.
c) Sabic
Material PPS FZ-1130-D5 Colour: a) ESC 9448N
identification natural, Glass fillers: 30% b) PET 300R
c) PCLNP STAT-LOY D3000IEU6-4G7B1971
Surface None None
treatment
RTI +130 °C, graphics show no | N/A
loss of strength at -40 °C
Resistance to Protected against UV by N/A
uv enclosure of the detector
Relevant for: Ex d protection Enclosure is not relevant for Ex i protection,
but only as UV protection for sensor and
for electrostatic requirements.

Appendix A - Description of the Test item
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Picture 1: Overview of plastic materials used for gas monitors type GX-6100 with sensor Ex da
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3  Type of protection flameproof:

3.1 General overview

The gas sensor, type NCR-6309, consists of two catalytic elements in a flameproof enclosure. It is used
in the portable gas detectors GX force which are no part of this assessment (gas detectors are designed
in Ex i protection). The gas sensor is fed by an Exi signal from the gas detector.

- Internal volume < 1 cm?

The gas sensor consists of two plastic enclosure halves (the Cap and the Base) permanently fixed
together with metallic rim. A stainless steel breather element is enclosed in the cap by injection moulding.

T e €8
Joint 1 ' bpédm{gr’ \,.
o ’\. N o 5 Sy S ™ XH‘
3 —— ]
\.

Ty
Pl
>
I.-.-' // 'z./ ﬁe ,/ ,-‘H,_
& # & - r Fa
g e . A =—=base

Picture 2. Flameproof enclosure of the gas sensor NCR-6309

The enclosure consists of one multi-step joint and two cemented joints. As shown on picture 3 below

Cemenfed joints
Minimum L=3.66mm
(0.6+1.5611.5) L2

1.66

Picture 3. Flameproof enclosure of the gas sensor NCR-6309
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3.2  Multi-step joints

Table 1. Multi-step joint 1

Report No. NL/DEK/ExTR24.0017/00

Segment x Lx min [mm] Gap max (ic) [mm]
(specified drawing M3-4463-10-02K) (specified drawing M3-4463-10-02K)

1 2.65 0.10
2 0.48 0.15
3 3.35 0.10
Total length: 6.48 -
3.3 Cemented joints
Table 2. Cemented joints 2 and 3
Cemented joints according to Requirement Specification
Clause 6.1.3 [mm] [mm]
Cemented joints 2 of electrical >3 39=21+18
contacts
Cemented joints 3 of breather >3 366=06+156+1.5
element

to 200 ¢

10 200 W , :

0 a .
s yd 1 )V naterialPon
1l RN | or
f FKM

lifference. oy

10t = 4

time. Y

7.]1+03
Cemented joints |=—
!Jgn]wn]ugin] L=3.9mm
+ .
— A section B-B
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Annex 1 to:
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IECEx DEK 24.0014

Electrical data

Battery operated:

* Power supply of Li-ion battery unit : BUL-6000 and BUL-6100

* Um=250V.

= Power supply of alkaline battery unit : BUD-6000 and BUD-6100

Type designation and Ex code
Tables below give relation between Ex code and used battery for both types of the equipment.

D DEKRA

GX-6000:
Ex code Ambient temperature Battery
Exia lIB T4 Ga -20 °C to +50 °C BUL-6000 / BUL-6100
Exia lIB T4 Ga -20 °C to +50 °C BUD-6000 / BUD-6100
LR6T(JE) (Toshiba)
Exia lIB T3 Ga -20 °C to +50 °C BUD-6000 / BUD-6100
MN1500 (Duracell)
GX-6100:
Ex code Ambient temperature Combustible gas sensor | Battery

ExdaiallB T4 Ga

-20 °C to +50 °C

Mounted

BUL-6000 / BUL-6100

ExiallBT4 Ga

-20 °C to +50 °C

Not mounted

BUL-6000 / BUL-6100

ExdaiallB T4 Ga

-20 °C to +50 °C

Mounted

BUD-6000 / BUD-6100
LR6T(JE) (Toshiba)

ExiallBT4 Ga

-20 °C to +50 °C

Not mounted

BUD-6000 / BUD-6100
LR6T(JE) (Toshiba)

ExdaiallB T3 Ga

-20 °C to +50 °C

Mounted

BUD-6000 / BUD-6100
MN1500 (Duracell)

Exia lIB T3 Ga

-20 °C to +50 °C

Not mounted

BUD-6000 / BUD-6100
MN1500 (Duracell)

Ambient temperature range during battery charging for both types: 0 °C to +40 °C

Page 1 of 1
2954:2
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1 Test Samples and test sequence

1.1 Overview of samples

o

Description

GX-Force (test sample 7)

GX-Force (test sample 8)

Gas Sensor NCR-6309, sample no. 3-1 (Sensors especially prepared for FNT

Gas Sensor NCR-6309, sample no. 3-2 (Sensors especially prepared for FNT

Gas Sensor NCR-6309, sample no. 34 (Sensors especially prepared for FNT

)
)
Gas Sensor NCR-6309, sample no. 3-3 (Sensors especially prepared for FNT)
)
)

Gas Sensor NCR-6309, sample no. 3-5 (Sensors especially prepared for FNT

O|N(O|O| D [W|IN|=(3

Complete test sample / nipple

1.2 Test sequence

The test sequence is different for different set of samples and can be determined with dates of testing.
The listed tests are performed and documented as part of IECEx report no. NO/DNV/EXTR21.0088/00.

Note: Temperature test perfomed and documented in NL/DEK/EXTR17.0047/01 is not listed below.

sample no 112 (3|4 |5 |6 |7 |8

Standard Test Date

IEC 60079-0 Thermal endurance to heat 2022-01-07 to X[ X [X|X|X
2022-02-04

IEC 60079-0 Thermal endurance to cold 2022-02-07 to X[ X [X|X|X
2022-02-08

IEC 60079-0 Drop test 2022-01-26 X | X

IEC 60079-0 IP-test 2022-01-26 X

IEC 60079-0 Measurement of capacitance | 2022-01-25 X

IEC 60079-1 Overpressure test (static) 2022-03-16 X[ X

IEC 60079-1 Test for non-transmission of | 2022-04-29 to X

an internal ignition 2022-05-17

Appendix B - Description of the Tests 30f10 Form 264, Version 3 (2019-06)
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2 Tests of IEC 60079-0

2.1  Drop test

Equipment Tested: GX-Force (test sample 7 and 8)
Date of Test (yyyy-mm-dd): 2022-01-26
Standard and Clause: IEC 60079-0 : 2017 (Ed. 7), clause 26.4.3

Note: This test was performed and documented as part of NO/DNV/EXTR21.0088/00.
Description/Procedure:
4 drop tests on two different test samples are performed from a height of 1m onto a concrete surface.

Ambient temperature: -45 °C for 24 hours prior to the tests. The actual tests were also performed in this
temperature (inside freezer).

H

3 i
Picture: Temperature measured on channel A4
Results:

Only superficial scratches to the enclosure after drop tests. No damages to invalidate the protection, see
photos below.
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e

Conclusion
Pass, no damage affecting the type of protection.

2.2 |P-tests

Equipment Tested: GX-Force (test sample 7)

Date of Test (yyyy-mm-dd): 2022-01-26

Standard and Clause: IEC 60079-0 : 2017 (Ed.7), clause 26.4.5

Note: This test was performed and documented as part of NO/DNV/EXTR21.0088/00.

Description/Procedure:
Test probe for IP20 was used to determine the ingress protection, after the test sample was drop tested.

Result/conclusion :
The test probe could not enter the enclosure in any place. Ingress protection is IP20 or better.
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2.3 Temperature measurement

Equipment Tested: Sample Gas Sensor NCR-6309 in detector GX-3R and GX-3R Pro
Date of Test (yyyy-mm-dd): 2018-02-19 to 2018-02-21
Standard and Clause: IEC 60079-0 : 2017 (Ed. 7), clause 26.5.1

Note: This test was performed and documented as part of NL/DEK/ExTR17.0047/01.

The service temperature has been measured and then calculated to +69.3 °C (AT=9.3 K) on the external
(plastic) surface of the gas sensor at the highest ambient temperature of +60 °C.

The highest surface temperature has been measured and then calculated to +79.4 °C (AT=19.4 K) on the
pressed metal wire of the (breather element) of the gas sensor at the highest ambient temperature of +60 °C.

2.4 Thermal endurance to heat

Equipment Tested: Sample no. Gas Sensor NCR-6309
3-1, 3-2, 3-3, 3-4 and 3-5 (Sensors especially prepared for FNT)

Date of Test (yyyy-mm-dd): 2022-01-07 to 2022-02-04

Standard and Clause: IEC 60079-0 : 2017 (Ed. 7), clause 26.8

Note: This test was performed and documented as part of NO/DNV/EXTR21.0088/00.
Description/Procedure:

The samples were submitted to continuous storage for:
4 weeks in an ambience of 90 % relative humidity and at a temperature of 90 °C

Result
No any visible damage or changes on samples was observed.

Conclusion
After the following tests

2.5 Thermal endurance to cold

Equipment Tested: Sample no. Gas Sensor NCR-6309
3-1, 3-2, 3-3, 34 and 3-5 (Sensors especially prepared for FNT)

Date of Test (yyyy-mm-dd): 2022-02-07 to 2022-02-08

Standard and Clause: IEC 60079-0 : 2017 (Ed. 7), clause 26.9

Note: This test was performed and documented as part of NO/DNV/EXTR21.0088/00.

Description/Procedure:
Samples were submitted to continuous storage for 24 hours in an ambience of a temperature of 46 °C

Result
No any visible damage or changes on samples was observed.

Conclusion
After the overpressure tests.
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2.6 Measurement of capacitance

Equipment Tested: Complete test sample / nipple
Date of Test (yyyy-mm-dd): 2022-01-25
Standard and Clause: IEC 60079-0 : 2017 (Ed. 7), clause 26.14

Note: This test was performed and documented as part of NO/DNV/EXTR21.0088/00.

Description/procedure:
The test sample was conditioned for 1.5 hours in 25 °C and 50 % RH.

Results:

Test 1:

Stray capacitance 3-5 mm above nipple and unearthed metal plate: 6.8 pF
Measured capacitance between nipple and un-earthed metal plate: 7.8 pF
capacitance: 1 pF

Test 2:

Stray capacitance 3-5 mm above nipple and unearthed metal plate: 6.7 pF
Measured capacitance between nipple and un-earthed metal plate: 8.3 pF
capacitance: 1.6 pF

Test 3:

Stray capacitance 3-5 mm above nipple and unearthed metal plate: 6.5 pF
Measured capacitance between nipple and un-earthed metal plate: 8.0 pF
capacitance: 1.5 pF

Average capacitance = (1 pF + 1.6 pF + 1.5pF) /3=1.4 pF, 1.4 pF <3 pF
Conclusion

Pass, the measured capacitance is below the maximum allowed capacitance
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3 Tests of IEC 600791

3.1 Overpressure test (static)

Equipment Tested: Sample no. 3-1, 3-2

(Sensors especially prepared for FNT, flame non-transmission).

Date of Test (yyyy-mm-dd): 2022-03-16

Standard and Clause: IEC 60079-1 : 2014 (Ed. 7), clause 15.2.3

Note: This test was performed and documented as part of NO/DNV/EXTR21.0088/00.

Description/procedure

Test performed on normal ambient temperature. Sensor head tested empty, the wire mesh was covered with
thin membrane from the inner side. Test performed in four test rounds.

The overpressure test was made at 14.5 bar. This pressure was held for 60 s. The ambient temperature
during test was +20 °C.

Conclusion:
Pass, no leakage through the cemented joints, deformation or damage affecting the type of protection.

3.2 Test for non-transmission of an internal ignition

Equipment Tested: Sample no. 3-3 (Sensors especially prepared for FNT)

Date of Test (yyyy-mm-dd): 2022-04-29 to 2022-05-17

Standard and Clause: IEC 60079-1 : 2014 (Ed. 7), clause 15.3

Note: This test was performed and documented as part of NO/DNV/EXTR21.0088/00.

Description
Subject of this test was Joint 1 (multi-step joint) as shown on picture below. Test gap provided a follows.

3 r
- - - e - j
- rd # T A1 P & o

ﬁ gas in

Picture 3. Especially prepared sample of the gas sensor NCR-6309 enclosure for flame non-transmission test

Verification of the specially prepared sample for Flame Non-transmission test.
Multistep joint (declared and verified measures)

Segment Lc max Le (reduced) Gap (ie) Comment
1 1.95 74% 0.10 100%
2 0.35 73% 0.15 100%
3 2.5 75% 0.10 100%
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For test arrangement see picture above. Ignition point was located on gas inlet.

The gas mixture was measured at the gas outlet from the both sample and external chamber prior to each
internal ignition. The internal mixture was ignited by spark plug. The test was made at pre-compression
pressure (1500-1530 mbar) and normal ambient temperature of 20 °C, 50 times with each gas mixture, for
Acetylene within the range by (7.4 to 7.9)% volumetric ratio to air and with Hydrogen by (27.0 to 27.5)%
volumetric ratio to air.

Mixture in external enclosure verified the same as in the test sample before each ignition.

Gas A acetylene Gas B: hydrogen
Lab temp and pressure; +21C, 1012-1015 mbar. Lab temp and pressure; +21C, 1004-1007 mbar.

Iemiionme | Oy %5 Preszure Rezult Iemiion mo | O %% Prezzure Result
1 19.40 1520 Pass 1 13.29 1500 Pazs
2 1938 1520 Pass 2 15.28 1300 Paz
3 1937 1320 Pass 3 527 1300 Pazs
4 19.37 1330 Pass 4 5.25 1300 Pazs
5 19.37 1330 Pass 3 13.23 1300 Pazs
8 1937 1520 Pass 6 15.24 1500 Paz
7 19.36 1330 Pazz T 324 1500 Pazs
g 1936 1530 Pass 8 .24 1500 Pass
a 19.36 1320 Pass o 13.24 1500 Pazs
10 193 1320 Pass 10 5.24 1510 Pazs
11 19.36 1320 Pass 11 13.24 1310 Pazs
12 1933 1520 Pass 12 13.24 1510 Pazs
13 1933 1330 Pass 13 13.23 1510 Pazs
14 1933 1330 Pass 4 1323 300 Pazs
13 19353 1520 Pass 13 13.23 1300 Pass
14 1933 1520 Pass 16 13.23 300 Pazs
17 1934 1330 Pass 17 13.23 1510 Pazs
18 19.34 1520 Pass 18 13.23 1510 3
19 193 1330 Pass 14 13.23 1510 Pazs
20 1934 1330 Pass 20 1323 1310 Pazs
2 1934 1330 Pass 1 13.22 1300 Pazs
22 1934 1330 Pass 22 1322 1300 Pass
23 1934 1330 Pas 23 3 1310 Pass
24 1933 1320 Pass 24 322 300 Pazs
25 19 33 1330 Pass 25 15.22 1500 Pazs
24 1933 1320 Pass 26 13.22 1300 Pazs
27 1933 1520 Pass 27 15.22 1510 Pazs
28 1933 1320 Pass 28 322 30 Pazs
1 19.33 1520 Pass 20 1322 1510 Pass
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3d 1933 1320 Pass 3l 1521 1510 Pazs
31 19.33 1320 Pazs 3 15.1 316 Pazz
iz 1932 1320 Pass 32 1521 1510 Pazs

3 19.32 1320 Pass 33 15.11 316 Pazs
34 1932 1330 Paszs 34 1521 1310 Pazs
19.32 1520 Pass i3 13.21 1510 Pass
18 1932 1320 Pass 36 1321 1310 Pazs

7 1932 1520 Pass 3T 13.21 310 Paszs
i 1932 1320 Pass 38 1321 1510 Pazs

1932 1320 Pasz a0 1320 1510 Pazs
4 1931 1330 Pass 46 1320 1510 Pas
41 1931 1320 Pasz 4 13.20 310 Pazs
42 1931 1320 Pass 17 1320 1510 Pazs
43 1931 1320 Pasz 43 13.20 310 Pazs
44 1931 1330 Pass 4 1320 1310 Pazs
45 1931 1320 Pass 45 1320 310 Pazs
44 1931 1320 Pass 48 1320 1310 Pass
47 1931 1320 Pasz 47 13.20 310 Pazs
48 1930 1320 Pass 48 15320 1510 Pazs
49 19.30 1320 Pasz 40 1319 310 Pazs
Bl 1930 1320 Pass 50 1519 1510 Pass

Conclusion:

Pass, no transmission to the surrounding atmosphere
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IECEx TEST REPORT APPENDIX B
| DESCRIPTION OF THE TESTS

EXTR Reference Number-............... :
EXTR Free Reference Number ...... :
Compiled by + signature (ExTL) ....:
Reviewed by + signature (ExCB)...:
Date of issue.........ccovceeveeiricrieeneee :

NL/DEK/EXTR17.0047/01
222988000

A. Hamaker

K.R. Sekhri 4%/ ,a/%'
2018-11-16  /

Ex Testing Laboratory (EXTL)........ :
Address

DEKRA Certification B.V.
Meander 1051, 6825 MJ Arnhem, The Netherlands

Applicant's name.........c..cccooevenenne :
AdAress......ooeeieeieeeeee e :

Riken Keiki Co.,Ltd
2-7-6, Azusawa, Itabashi-ku, Tokyo 174-8744, Japan

Test item description..................... Gas Sensor
Model/type reference...................... NCR-6309
Standards ... . See cover sheet
Test procedure.........cccocvveveneennene . IECEx System
Test Report Form Number .............  N/A

Instructions for Intended Use of ExXTR Appendix B:

Appendix B describes the tests performed.

General remarks:

The test results presented in this EXTR Appendix B relate only to the item or product tested.

- Throughout this document, a point is used as the decimal separator.
- When a series of sample is intended this is noted with an -* e.g. no.’s 34 up to and including 41 is

noted as: 34-41 or 34 — 41.

The technical content of this EXTR Appendix shall not be reproduced except in full without the written
approval of the Issuing ExCB and EXTL.
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Test item: Gas Sensor
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NL/DEK/ExXTR17.0047/00

Applicant’s name: Riken Keiki

Test item:

Gas Sensor

1 Test Samples and test sequence

1.1 Overview of samples
Sample No | Description Quantity,
1 Part: Sensor 1 for thermal test breather
e Without caulking cap
¢ Internal rims removed
e Holes: suitable for support jig T1
2,3,4,5,6, | Part: Sensor 4 for aging + overpressure
7,8and9 |+ Caulking Cap, not caulked Rest: spare.
e Breather blocked from the inside
E.g. with silicon kit
e Internal rims removed
e With M3 (female) hole in Base
e Suitable for flame-propagation test
10 and 11 Part: Sensor 2 for overpressure test before aging.
e Breather blocked from the inside
E.g. with silicon kit
e With M3 (female) hole in Base
Worst of: Part: Sensor housing with breather 1 for flame propagation
2,3,4,5 |« Without Caulking Cap
6,7,80r9

after testing

o Gap between 90 and 100% of max.
design.

e Joint width < 115% of min. of 6 mm
e Flatparts gap: > 1 mm
e Pore size > 85% of 139.3 um

12,13 and Part: Breather 3 for bubble test.
14 e Breather complete with Cap.
15 m Part: Breather = 3, at least > 5 gram in total
(multiple) e Bare breather without any other For density measurement
material than the pressed metal wire.
e Breather composition as designed.
18, 19, 20, Part: Sensor 4 for aging + overpressure
21,22,23, |4 Caulking Cap (Caulked) 4 spare
24 and 25 e Breather blocked from the inside
E.g. with silicon kit
e Internal rims removed
o With M3 (female) hole in Base
26, 27, 28, Part: Equipment enclosure 4 Samples GX-3R
29,30,31, | « Empty GX-3R enclosure 4 Samples GX-3R Pro
32 and 33

e Empty GX-3R Pro enclosure

To be aged and used for impact testing.
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Appendix Bto:  NL/DEK/ExTR17.0047/00
Applicant’s name: Riken Keiki

Test item: Gas Sensor
Sample No | Description Quantity,
34, 35,36, | Part: Equipment enclosure 4 Samples GX-3R
37,38,39, | « Empty GX-3R enclosure 4 Samples GX-3R Pro
40 and 41 e Empty GX-3R Pro enclosure To be aged and used for impact testing.
48 thru 52 Part: Sensor 4 in total for overpressure tests before
e With caulking cap and after aging to test changed electrical
e With blind plate instead of breather contact preparation.
e Hole in blind plate: M3 1 for spare.
1T Part: 1 for service temperature measurement
723471 e Complete gas monitor GX-3R
e Including sensors
2T Part: 1 for service temperature measurement
72347-2 e Complete gas monitor GX-3R Pro
¢ Including sensors
Support Part: 2 for overpressure before aging
parts e Charger
e Dry cell batteries

Additional samples for NL/DEK/ExTR17.0047/01

no Description

1-4 Part: Equipment enclosure

73804 1-4 e Empty GX-3R enclosure 4 off:
e Sensorcap: PC B-4110R

e Sensorcover: PC B-4110R

5-8. Part: Equipment enclosure

73804 5-8 e Empty GX-3R Pro enclosure 4 off:
e Sensorcap: PC B-4110R

e Sensorcover: PC B-4110R

9-16 Part:
73804 e NCR 6309 sensor
17 - 20 Part: Equipment enclosure

73804 9-12 | « Empty GX-3R enclosure 4 off:
e Sensorcap: PC B-4110R
e Sensor cover: Teijin Panlite L-

1225Z100M
21-24. Part: Equipment enclosure
73804 13- e Empty GX-3R Pro enclosure 4 off:
16 e Sensorcap: PC B-4110R
e Sensor cover: Teijin Panlite L-
12257100
25-32 Part:
73804 e NCR 6309 sensor
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

1.2 Test sequence

NL/DEK/ExXTR17.0047/00

The test sequence is top down according the table below.

sample no
Test

1

10,
1"

12-
14

15
m

18-
21

22-
25

34-
4

1T

2T

18,
49

50,
51

Sequence 1

60079-1

B.2.3 pore size

10.8 impact test

13

15.4.3.1 thermal test breather

13

15.2.3.2 Overpressure test
before aging

B.2.4 Density determination

60079-0

26.8 Endurance to heat

x

26.9 Endurance to cold

x

60079-1

15.2.3.2 Overpressure test

15.3.3.4 Dimension check

15.3.3.4 Non-transmission

O XXX

60079-0

26.8 Endurance to heat

26.9 Endurance to cold

x

26.4.2 Impact test

Sequence 2

60079-0

26.5.1.2 Temperature
measurement

Sequence 4

60079-1

15.2.3.2 Overpressure test

60079-0

26.8 Endurance to heat

26.9 Endurance to cold

60079-1

15.2.3.2 Overpressure test
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Appendix Bto:  NL/DEK/ExTR17.0047/00
Applicant’s name: Riken Keiki
Test item: Gas Sensor

Sequence 5 for NL/DEK/EXTR17.0047/01

sample no | 1-4 5-8 9-16 17-20 | 21-24 | 25-32

Test

60079-0

Themal endurance to heat X X X X X X
Themal endurance to cold X X X X X X
Resistance to impact X X X

Appendix B — Description of the Tests 6 of 28



Appendix Bto:  NL/DEK/ExTR17.0047/00
Applicant’s name: Riken Keiki
Test item: Gas Sensor

2 Tests of IEC 60079-0

2.1 Resistance to impact before thermal test

Sample(s) Tested: Sample no. 1, 13

Date of Test (dd/mm/yyyy): 04/12/2017

Standard and Clause: IEC 60079-0:2011, clause 26.4.2
Description:

The samples were submitted to the effect of a test mass of 1 kg falling vertically from a height (h).

Procedure:

The mass is fitted with an impact head in hardened steel in the form of a hemisphere of 25 mm diameter.
Before each test, the surface of the impact head is checked for good condition.

The points of impact are the places considered to be the weakest.

The samples were placed on a steel base, having a mass of at least 20 kg, so that the direction of the impact
was normal to the surface being tested at the point of impact.

Result:
Sample no. |Height h |Temperature of |Location of impact Result

[m] the sample [°C]
1 0.7 20 On breather cell Slight flattening of breather
1 0.7 20 On breather cell Slight flattening of breather
Remarks:

The sensor was hit directly on the breather, no protection or guards mounted.
For support the sensor was placed in an empty enclosure.

Result; no damage affecting the type of protection.

Picture:

Sensor after impact.
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Applicant’s name: Riken Keiki

Test item:

Gas Sensor

NL/DEK/ExXTR17.0047/00

2.2 Resistance to impact general

Sample(s) Tested:

Sample no. 34 — 41 using 18 — 21

Date of Test (dd/mm/yyyy):

28/02/2018 and 09/03/2018

Standard and Clause:

IEC 60079-0:2011, clause 26.4.2

Description:

The samples were submitted to the effect of a test mass of 1 kg falling vertically from a height (h).

Procedure:

The mass is fitted with an impact head in hardened steel in the form of a hemisphere of 25 mm diameter.
Before each test, the surface of the impact head is checked for good condition.

The points of impact are the places considered to be the weakest.
The samples were placed on a steel base, having a mass of at least 20 kg, so that the direction of the impact
was normal to the surface being tested at the point of impact.

The sensors 18 — 21 were placed in the enclosures before testing and inspected afterward for damage

Result:
Sample no. |Height h |Temperature of |Location of impact Result
[m] the sample [°C]

36, 18 0.7 +73 Top of sensor cap Dent and cracks in enclosure
Sensor not affected

36, 18 0.7 +73 Side of sensor cap Dent in enclosure
Sensor not affected

37,19 0.7 +73 Top of sensor cap Dent and cracks in enclosure
Sensor not affected

37,19 0.7 +73 Side of sensor cap Dent and cracks in enclosure
Sensor not affected

40, 20 0.7 +73 Top of sensor cap Dent and small crack in enclosure
Sensor not affected

40, 20 0.7 +73 Side of sensor cap Dent in enclosure
Sensor not affected

41, 21 0.7 +73 Top of sensor cap Dent and cracks in enclosure
Sensor not affected

41, 21 0.7 +73 Side of sensor cap Dent and cracks in enclosure
Sensor not affected

34,18 0.7 -47 Top of sensor cap Cracks in enclosure
Sensor not affected

34,18 0.7 -47 Side of sensor cap Cracks in enclosure, cap broke
Sensor not affected

35,19 0.7 -47 Top of sensor cap Cracks in enclosure
Sensor not affected

35,19 0.7 -47 Side of sensor cap Dent in enclosure
Sensor not affected

38, 20 0.7 -47 Top of sensor cap Dent and cracks in enclosure
Sensor not affected
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Applicant’'s name: Riken Keiki

Test item: Gas Sensor

38, 20 0.7 -47 Side of sensor cap Dent and cracks in enclosure
Sensor not affected

39, 21 0.7 -47 Top of sensor cap Small cracks in enclosure
Sensor not affected

39, 21 0.7 -47 Side of sensor cap Dent in enclosure
Sensor not affected

Result: the protective enclosure is damaged, but the sensor did not suffer damage affecting the type of

protection.
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Appendix Bto:  NL/DEK/ExTR17.0047/00
Applicant’s name: Riken Keiki
Test item: Gas Sensor

2.3 Resistance to impact for max. ambient temperature: +60 °C

Sample(s) Tested: Sample no.’s: 1 up and till 16

Date of Test (dd/mm/yyyy): 09/10/2018 and 11/10/2018

Standard and Clause: IEC 60079-0:2011 clause 26.4.2 and 26.4.4
Description:

The samples were submitted to the effect of a test mass of 1 kg falling vertically from a height (h).

Procedure:

The mass is fitted with an impact head in hardened steel in the form of a hemisphere of 25 mm diameter.
Before each test, the surface of the impact head is checked for good condition.

The points of impact are the places considered to be the weakest.

The samples were placed on a steel base, having a mass of at least 20 kg, so that the direction of the impact
was normal to the surface being tested at the point of impact.

See overview on the next page.

Appendix B — Description of the Tests 10 of 28



Appendix B to:

NL/DEK/ExXTR17.0047/00

Applicant’s name: Riken Keiki

Test item: Gas Sensor
Results:
Sample no. |Heighth |Temperature of |Location of impact Result
[m] the sample [°C]

1 0.7 +82 On top of sensor cover Guard broke / cracked,
Sensor not affected.

1 0.7 +82 At side of sensor cover near joint | Guard broke / cracked,
Sensor not affected.

2 0.7 +82 On top of sensor cover Guard broke / cracked,
Sensor not affected.

2 0.7 +82 At side of sensor cover near joint | Guard broke / cracked,
Sensor not affected.

3 0.7 -47 On top of sensor cover Guard broke / cracked,
Sensor: superficial damage.

3 0.7 -47 At side of sensor cover near joint | Guard broke / cracked,
Sensor: superficial damage.

4 0.7 -47 On top of sensor cover Guard broke / cracked,
Sensor not affected.

4 0.7 -47 At side of sensor cover near joint | Guard broke / cracked,
Sensor not affected.

5 0.7 +82 On top of sensor cover Guard broke / cracked,
Sensor not affected.

5 0.7 +82 At side of sensor cover near joint | Guard broke / cracked,
Sensor not affected.

6 0.7 +82 On top of sensor cover Guard broke / cracked,
Sensor not affected.

6 0.7 +82 At side of sensor cover near joint | Guard broke / cracked,
Sensor not affected.

7 0.7 -47 On top of sensor cover Guard broke / cracked,
Sensor not affected.

7 0.7 -47 At side of sensor cover near joint | Guard broke / cracked,
Sensor not affected.

8 0.7 -47 On top of sensor cover Guard broke / cracked,
Sensor not affected.

8 0.7 -47 At side of sensor cover near joint | Guard broke / cracked,
Sensor not affected.

Conclusion:

Pass, no damage affecting the type of protection.
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Appendix B to:

Test item:

2.4 Temperature measurement GX-3R

NL/DEK/EXTR17.0047/00
Applicant’s name: Riken Keiki
Gas Sensor

Equipment Tested:

Sampleno. 1T

Date of Test (dd/mm/yyyy):

19/02/2018

Standard and Clause:

IEC 60079-0:2011 clause 26.5.1

This test is performed to determine the service temperature of the Gas Monitor when operating, since it is used

as protection of the Sensor.

Description

- Sample mounted in different normally used positions, in drought free room ambient.
- The final temperature is considered to be reached when the rate of rise of temperature does not exceed

1 K/h.

- The measuring devices (thermocouples, thermometers, etc.) and the connecting cables are selected and
arranged so that they do not significantly affect the thermal behavior of the sample.

Conditions of loading/output/operation:
Where the sample rating is a range, test is performed at the highest or lowest rating value in the range,
whichever gave the highest temperature rise.

Test condition and result sample 1 T (GX-3R):

Sample | Urated Irated Power Utest hest Power | ambient: | Test position:
number: | [Vdc] [mA] [mW] [Vdc] [mA] [mW] | [°C]
1T 3.7 64.1 237 4.2 57.3 241 21.5 Vertical position

(sensors upward)

Dekra reporter ID: 42381
Report annex: 1

Method of measurement was performed with: *) TC(J) = Thermocouple J-type, TC(K) =
Thermocouple K-type, RR = Rise-of-Resistance method, TM = Thermometer
*) used method is applicable for all channels

Channel | Location of measurement Maximum absolute Maximum DeltaT
number | (component / surface / part) [°C] [K]

1 | Housing, inside center 24.7 3.2

2 | Housing, inside near sensors 247 3.2

3 | Housing, inside opposite sensors 24.3 2.8

4 | Housing, inside close to center sensor 231 1.6

5 | Housing, inside close to outer sensor 23.5 2.0

6 | Inside outer cap 23.3 1.8

7 | Lab ambient (inside cabinet) 21.5 0.0
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Applicant’s name: Riken Keiki

Test item: Gas Sensor

Sample | Urated Irated Power Utest hest Power | ambient: | Test position:
number: | [Vdc] [mA] [mW] [Vdc] [mA] [mW] | [°C]

1 3.7 64.1 237 4.2 57.3 241 20.5 horizontal position

(batteries
downward)

Dekra reporter ID: 42390
Report annex: 2

Method of measurement was performed with: *) TC(J) = Thermocouple J-type, TC(K) =
Thermocouple K-type, RR = Rise-of-Resistance method, TM = Thermometer
*) used method is applicable for all channels

Channel | Location of measurement Maximum absolute Maximum DeltaT

number | (component / surface / part) [ °C] [K]
1 | Housing, inside center 23.7 3.4
2 | Housing, inside near sensors 23.6 3.3
3 | Housing, inside opposite sensors 234 3.1
4 | Housing, inside close to center sensor 22.0 1.7
5 | Housing, inside close to outer sensor 22.4 2.1
6 | Inside outer cap 22.0 2.2
7 | Lab ambient (inside cabinet) 20.5 0.0

Remarks:

Maximum power dissipation according to customer at 114% of rated voltage, with fully charged batteries.
Prior to the test, batteries were fully loaded with customer’s charger.
Alarm mode was activated as per customer’s instructions.
Test was performed in a sound proof cabinet.
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

2.5 Temperature measurement GX-3R Pro

Equipment Tested: Sampleno. 2 T
Date of Test (dd/mm/yyyy): 20-21/02/2018
Standard and Clause: IEC 60079-0:2011 clause 26.5.1

This test is performed to determine the service temperature of the Gas Monitor when operating, since it is used
as protection of the Sensor.

Description

- Sample mounted in different normally used positions, in drought free room ambient.

- The final temperature is considered to be reached when the rate of rise of temperature does not exceed
1 K/h.

- The measuring devices (thermocouples, thermometers, etc.) and the connecting cables are selected and
arranged so that they do not significantly affect the thermal behavior of the sample.

Conditions of loading/output/operation:
Where the sample rating is a range, test is performed at the highest or lowest rating value in the range,
whichever gave the highest temperature rise.

Test condition and result sample 1 T (GX-3R Pro):

Sample | Urated Irated Power Utest hest Power | ambient: | Test position:

number: | [Vdc] [mA] [mW] [Vdc] [mA] [mW] | [°C]

2 3.0 100.0 | 300 2.7 119.2 322 211 Vertical position
(sensors upward)

Dekra reporter ID: 42397
Report annex: 1
Method of measurement was performed with: *) TC(J) = Thermocouple J-type, TC(K) =

Thermocouple K-type, RR = Rise-of-Resistance method, TM = Thermometer
*) used method is applicable for all channels

Channel | Location of measurement Maximum absolute Maximum DeltaT

number | (component / surface / part) [ °C] [K]
1 | Housing, inside center 243 3.3
2 | Housing, inside near sensors 251 4.0
3 | Housing, inside opposite sensors 254 4.3
4 | Housing, inside close to center sensor 242 3.1
5 | Housing, inside close to outer sensor 23.8 2.7
6 | Inside outer cap 23.5 2.5
7 | Lab ambient (inside cabinet) 211 0.0
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Applicant’s name: Riken Keiki

Test item: Gas Sensor

Sample | Urated lrated Power Utest : hest Power | ambient: | Test position:
number: | [Vdc] [mA] [mW] [Vdc] [mA] [mW] | [°C]

2 3.0 100.0 | 300 2.7 119.2 322 21.3 Horizontal position

(batteries
downward)

Dekra reporter ID: 42402
Report annex: 1

Method of measurement was performed with: *) TC(J) = Thermocouple J-type, TC(K) =
Thermocouple K-type, RR = Rise-of-Resistance method, TM = Thermometer
*) used method is applicable for all channels

Channel | Location of measurement Maximum absolute Maximum DeltaT

number | (component / surface / part) [ °C] [K]
1 | Housing, inside center 242 3.0
2 | Housing, inside near sensors 251 3.9
3 | Housing, inside opposite sensors 255 4.2
4 | Housing, inside close to center sensor 24.0 2.8
5 | Housing, inside close to outer sensor 23.5 2.3
6 | Inside outer cap 23.3 2.1
7 | Lab ambient (inside cabinet) 21.3 0.0

Remarks:

Maximum power dissipation according to customer at 90% of rated voltage, with battery charge of 1/3.
Alarm mode was activated as per customer’s instructions.
Test was performed in a sound proof cabinet.
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

2.6 Themal endurance to heat of sensors

Equipment Tested: Sample no.2-5,18 - 21

Date of Test (dd/mm/yyyy): 20/12/2018 — 17/01/2018

Standard and Clause: IEC 60079-0:2011 clause 26.8
Description:

The samples were submitted to continuous storage for:
336 h in an ambience of 90 % relative humidity and at a temperature of +95 °C,
followed by a period of 336 h at a temperature of +103 °C.

Result:
The samples showed discolouration of the material.

Conclusion:
Depending on other tests.

2.7 Themal endurance to cold of sensors

Equipment Tested: Sample no.2-5,18 - 21

Date of Test (dd/mm/yyyy): 18-19/01/2018

Standard and Clause: IEC 60079-0:2011 clause 26.9
Description:

Samples were submitted to continuous storage for 24 hours in an ambience of a temperature of 47 °C

Result:
The samples showed no visual effect at all.

Conclusion:
Depending on other tests.

2.8 Themal endurance to heat of enclosures

Equipment Tested: Sample no. 34 — 41

Date of Test (dd/mm/yyyy): 26/01-23/02/2018

Standard and Clause: IEC 60079-0:2011 clause 26.8
Description:

The samples were submitted to continuous storage for:
672 h in an ambience of 90 % relative humidity and at a temperature of +80 °C

Result:
The samples showed no visual effect at all.

Conclusion:
Depending on other tests.
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

2.9 Themal endurance to cold of enclosures

Equipment Tested: Sample no. 34 — 41

Date of Test (dd/mm/yyyy): 26-27/02/2018

Standard and Clause: IEC 60079-0:2011 clause 26.9
Description:

Samples were submitted to continuous storage for 24 hours in an ambience of a temperature of 47 °C

Result:
The samples showed no visual effect at all.

Conclusion:
Depending on other tests.

2.10 Themal endurance to heat of sensors seq. 4

Equipment Tested: Sample no. 50, 51

Date of Test (dd/mm/yyyy): 16/04/2018 — 15/05/2018

Standard and Clause: IEC 60079-0:2011 clause 26.8
Description/Procedure:

The samples were submitted to continuous storage for:
336 h in an ambience of 90 % relative humidity and at a temperature of 95 °C, followed by a period of 336 h at
a temperature of 103 °C.

Result:
The samples showed discolouration of the material.

Conclusion:
After the following tests

2.11 Themal endurance to cold of sensors seq. 4

Equipment Tested: Sample no. 50, 51

Date of Test (dd/mm/yyyy): 15-16/05/2018

Standard and Clause: IEC 60079-0:2011 clause 26.9
Description/Procedure:

Samples were submitted to continuous storage for 24 hours in an ambience of a temperature of 47 °C

Result:
The samples showed no visual effect at all.

Conclusion:
After the following tests
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

2.12 Themal endurance to heat for seq. 5

Equipment Tested: Sample no.’s: 1 up and till 32

Date of Test (dd/mm/yyyy): 07/09/2018 — 05/10/2018

Standard and Clause: IEC 60079-0:2011 clause 26.8
Description/Procedure:

The samples were submitted to continuous storage for:
672 hours in an ambience of 90 % relative humidity and at a temperature of +90 °C.

Result:
The samples showed no visual effect at all.

Remark:
Covers are not opened and re-closed, since there are no covers that can be opened at the Sensor.

Conclusion: After the following tests.

2.13 Themal endurance to cold for seq. 5

Equipment Tested: Sample no.’s: 1 up and till 32

Date of Test (dd/mm/yyyy): 08/10/2018 to 09/10/2018

Standard and Clause: IEC 60079-0:2011 clause 26.9
Description/Procedure:

Samples were submitted to continuous storage for 24 hours in an ambience of a temperature of 47 °C

Result
The samples showed no visual effect at all.

Remark:
Covers are not opened and re-closed, since there are no covers that can be opened at the Sensor.

Conclusion: After the following tests.
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

3 Tests of IEC 60079-1

3.1 Overpressure test (static) before aging

Equipment Tested:

Sample no. 48, 49

Date of Test (dd/mm/yyyy):

28/03/2018

Standard and Clause:

IEC 60079-1:2014 clause 15.2.3

Description.

The overpressure test was carried out at room temperature.

First method (static).

At the following pressures, since reference pressure determination has been impracticable:

Test applied Volume (cms) Group Pressure [kPa] ?
YES <10 I, HA, 1IB, lIC 1000
NO >10 | 1000
NO >10 lIA, 1IB 1500
NO >10 IIC 2000

a) For equipment intended for use at an ambient temperature below —20 °C, the above pressures shall be
increased by the appropriate test factors noted in Table 7.

Increased to 1450 kPa for -40 °C ambient low.

The period of application of the pressure was at least 10 s but shall exceeded 60 s.
The test is made once on each sample.

Result: no leakage, deformation or damage affecting the type of protection

Pictures:

No leakage at contacts of sample 48
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Applicant’s name: Riken Keiki
Gas Sensor

Test item:

3.2 Overpressure test (static) after aging

Equipment Tested:

Sample no. 50 — 51

Date of Test (dd/mm/yyyy):

18/05/2018

Standard and Clause:

IEC 60079-1:2014 clause 15.2.3

Description.

The overpressure test was carried out at room temperature.

First method (static).

At the following pressures, since reference pressure determination has been impracticable:

Test applied Volume (cms) Group Pressure [kPa] ?
YES <10 I, IA, 1IB, lIC 1000
NO >10 | 1000
NO >10 lIA, 1IB 1500
NO >10 IIC 2000

a) For equipment intended for use at an ambient temperature below —20 °C, the above pressures shall be
increased by the appropriate test factors noted in Table 7.

Increased to 1450 kPa for -40 °C ambient low.

The period of application of the pressure was at least 10 s but shall exceeded 60 s.

The test is made once on each sample.

Result: no leakage up to 1200 kPa. Above 1200 kPa droplet leakage.

Pictures:

Leakage at contacts of sample 50 > 1200 kPa
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

3.3 Test for non-transmission of an internal ignition

Equipment Tested: Sample no. 5 using tool 1

Date of Test (dd/mm/yyyy): 12-15/03/2018

Standard and Clause: IEC 60079-1:2014 clause 15.3.3.4/15.44.3.3
Description

The non-transmission tests were carried out on a sample of the enclosure under the following conditions:

- Enclosure tested empty, because of the small size of the equipment a tool is used to hold the equipment.
The tool, with an internal volume as small as possible, is to make the required connections possible.

- Ambient/sample temperature: room temperature.

- No overpressure applied.

- Tested with oxygen enrichment.

The sample was prepared as follows:

- All o-rings removed.

- So called ‘caulking cap’ removed.

- The cylindrical joint checked to be = 90% of constructional gap.
- Gap length checked to be < 115% of min. length.

- The flat part of the flamepath is enlarged to 0.3 mm

Location of gas connections, pressure transducers and ignition source:
Spark plug 1: At side wall of test enclosure (Tool T1)

P.T. (1): At side walll of test enclosure (Tool T1)
P.T. (2): At manifold of test vessel

Gas in: At side wall of test enclosure (Tool T1)
Gas out: At side wall of test enclosure (Tool T1)

Tests performed:

Fifty (50) tests with (40 £ 1) % hydrogen, (20 + 1) % oxygen and the rest nitrogen and
Fifty (50) tests with (10 £ 1) % acetylene, (24 + 1) % oxygen and the rest nitrogen.

At all tests the internal volume ignited without propagation to the surrounding atmosphere.
Result: no transmission to the surrounding atmosphere.

Pictures of set-up on next page:
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

gas inlet open (checked
with a light source)

gas outlet open (checked
with a light source)

Test enclosure in test vessel with connections

Bottom part after 100
ignitions

Top part after 100
ignitions
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

3.4 Tests of flameproof enclosures with breathing and draining devices

General.
Tests of ability of the enclosure to withstand pressure.

The tests are in accordance with 15.1 with the following additions and modifications:
Determination of the explosion pressure not performed because of the very small internal volume.

For the overpressure test in accordance with 15.2.3 a thin flexible membrane (silicon kit) was laid over the inner
surfaces of the breathing device.

Result:
After the overpressure test, the device did not show permanent deformation or damage, affecting the type of
protection.

3.5 Themal tests

Equipment Tested: Sample no. 5 and breather 13

Date of Test (dd/mm/yyyy): 08/12/2017

Standard and Clause: IEC 60079-1:2014 clause 15.4.3.1
Description.

The enclosure with the device(s) fitted was tested in accordance with the method 15.4.3.1 but with the ignition
source only in one position as provided by tool 1.
The temperature of the external surface of the device(s) was monitored during the test.

The test was made five times with (4.2 £ 0.1) % propane in volumetric ratio with air and at atmospheric
pressure and five times with (7.5 £ 1) % acetylene in volumetric ratio with air and at atmospheric pressure.

In an enclosure where there is the possibility of a forced or induced flow of a potentially dangerous gas, the
enclosure is arranged during the tests so that the gas can flow through the device(s) and the enclosure.
After each of the tests the external explosive mixture was maintained for a sufficient time to allow any
continuous burning of the face of the device to become evident (e.g. for at least 10 min so as to increase the
temperature of the external surface of the device or to make heat transfer to the outer face possible).

Ign | Gas mixture 4.2 + 0.1 % propane (C3H8
Measured Ambient AT [K] Safety Max. external
Temperature [°C] [°C] factor 1,2 | Surface [°C]
calculated
1 22.0 20.7 1.3 - 26.4
2 21.8 20.5 1.3 - 26.2
3 22.0 20.5 1.5 - 26.4
4 221 20.4 1.7 - 26.5
5 21.8 20.6 1.2 - 26.7
Ign | Gas mixture 7,5 + 1.0 % acetylene (C2H2)
Measured Ambient AT [K] Safety Max. external
Temperature [°C] [°C] factor 1,2 | Surface [°C]
calculated
1 26.5 20.1 6.4 - 31.8
2 26.8 20.3 6.5 - 32.1
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Applicant’s name: Riken Keiki

Test item: Gas Sensor

3 26.9 204 6.5 - 32.3
4 28.8 204 8.4 - 34.6
5 243 204 3.9 - 29.2
Results

No continuous burning was observed. No flame transmission did occur. The measured external surface
temperature rise of the device being 8.4 K was multiplied by a safety factor of 1.2 for the determination of the

temperature class of the electrical apparatus, resulting in a maximum external surface temperature increase of
10.0 K.
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Test item: Gas Sensor

3.6 Bubble test pore size

Equipment Tested: Sample no. 12— 14

Date of Test (dd/mm/yyyy): 06/12/2018

Standard and Clause: IEC 60079-1:2014 clause B.2.3
Procedure:

The test piece was clean, dry and free from extraneous material and any trace of grease or similar substances
likely to hinder the perfect and uniform wetting action of the test liquid.

The used liquid is reported and the density and surface tension of the liquid obtained from the table under
clause 5.6 in the standard.

The test piece is completely impregnated with the test liquid, inserted in the bubble test apparatus and
maintained fixed, immersed consistent under the smallest depth of test liquid with the convenient observation of
the appearance of the bubbles.

This depth h (see the figure in the standard) and the temperature of the liquid are measured and registered.
From an effective gas pressure of zero, the pressure is increased regularly at a rate of between 20 and

100 Pa/s (according to the estimated pore size), while the surface of the test piece was under constant
observation.

Test conditions:

Used test liquid: Methanol Density of test liquid (0): 790 kg/m®
Surface tension of test liquid (y):0.0225 N/m Temperature of test liquid: 18.8 °C
Test results:

Position of the first bubble:

[ ] [ ] ]
Sample 1 Sample 2 Sample 3

h sample 1: 0.03m First bubble pressure Pgy;: 980 Pa

h sample 2: 0.03 m First bubble pressure Pg,: 910 Pa

h sample 3: 0.03 m First bubble pressure Pgs: 860 Pa
P;=9,81xp,xh P;;=9,81 x790 x0.03 = 232.497 Pa

P=9,81xp,xh P;>=9,81 x790 x0.03 = 232.497 Pa

P;=9,81xp,xh P;3=9,81 x790 x0.03 = 232.497 Pa

Ap =pg-p Ap; = pg1— pir = 980 -- 232.497 = 747.50 Pa

Ap = pg-p Apz = pgo—p= 910 -- 232.497 = 677.50 Pa

Ap =pg-p; Aps=pgs — piz = 860 -- 232.497 = 627.50 Pa
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Test item: Gas Sensor

Capillary diameter corresponding to the bubble pore size test, in meters:

4y 4y 4 x0.0225

o R J— di= = = 120 ym
Ap A py 747.50
4y 4y 4 x0.0225

o R J— d, = = = 133 um
Ap A py 677.50
4y 4y 4 x0.0225

d= —— ds= = = 143 ym
Ap Apy 627.50

Arithmetical mean of the three determinations (in 2 decimals): 132 um

Result:
Required: = 118.4 ym (= 85% of 139.3 um) okay.
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Applicant’s name: Riken Keiki
Test item: Gas Sensor

3.7 Density determination

Equipment Tested: Sample no. 15 m (8 pieces used being > 5 g in weight)
Date of Test (dd/mm/yyyy): 06/12/2018
Standard and Clause: IEC 60079-1:2014 clause B.2.4

Procedure:

Determination of the initial mass of the test piece
Weigh the test piece in the condition in which it was received, to obtain m;.

Removal of oil from the test piece by solvent extraction

Approximately 3 h of soaking and about ten solvent changes are required to remove the oil from test pieces of
average density and small wall thickness. For thick walls and high density, up to 24 h are sometimes required.
Weigh the test piece after solvent extraction and drying to obtain m.,.

my. ms.

Sample 1: 0.627 g Sample 1: 0.628
Sample 2: 0.630 g Sample 2: 0.631
Sample 3: 0.631 g Sample 3: 0.631
Sample 4: 0.628 g Sample 4: 0.627
Sample 5: 0.629 g Sample 5: 0.628
Sample 6: 0.633 g Sample 6: 0.633
Sample 7: 0.628 g Sample 7: 0.628
Sample 8: 0.635 g Sample 8: 0.634

total mass: 5.041 g

Partial impregnation (suitable for determination of the volume)

The requirements of the oil are the same as stated in 8.4.1. Submerge the test piece in hot oil (70 °C £10 °C)
until no further air bubbles appear. Cool the test piece to room temperature whilst still submerged in oil by
removing it from the hot oil and quickly transferring it to cold oil. Remove the cooled test piece from the cold oil,
allow to drain, and remove the surplus surface oil as described in 7.4. (oil Referenz fluessigket IRM 902)

Determination of the volume of the test piece
Determine the volume V of the test piece by weighing in air to obtain m,, and then submerge in water or other
liquid of known density p,, (see table 4) to obtain m,. The volume Vin cm? is given by the equation:

Temperature water: 21.9 °C
pw: 0.9978 g/cm?®

Mg-My,
V=
Pw

Ma. My,

Sample 1: 0.663 g Sample 1: 0.541 g 2 V: 0.1222
Sample 2: 0.666 g Sample 2: 0.521 g = V: 0.1453
Sample 3: 0.678 g Sample 3: 0.581 g = V: 0.1062
Sample 4: 0.677 g Sample 4: 0.557 g 2 V: 0.1202
Sample 5: 0.668 g Sample 5: 0.549 g 2 V: 0.1192
Sample 6: 0.675¢ Sample 6: 0.550 g = V: 0.1252
Sample 7: 0.674 g Sample 7: 0.552 g 2 V: 0.1222
Sample 8: 0.673 g Sample 8: 0.523 g = V: 0.1503
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Test item: Gas Sensor
Density
ms
Density= -—---mmn----
\

Sample 1: 5.139 g/cm®
Sample 2: 4.342 g/cm®
Sample 3: 5.941 g/cm’®
Sample 4: 5.216 g/cm”®
Sample 5: 5.268 g/cm”®
Sample 6: 5.055 glcm®
Sample 7: 5.139 g/cm’®
Sample 8: 4.218 g/cm”®

Result: density between 4.218 — 5.941 glcm®
median: 5.139 g/cm®
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GX-6000 and GX-6100
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See General Product Information for details.

Battery operated. BUL-6000/6100 (rechargeable Li-ion battery unit)
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ExTR Reference No. NO/PRE/ExTR15.0012/06

Assembled ExTR documents and Additional reference material:

IECEx Test Report Cover

IECEx Test Report Addendum: IEC 60079-0, Edition 7

IECEx Test Report Addendum: IEC 60079-11, Edition 6

Manufacturer's name .....................: RIKEN KEIKI Co., Ltd.
AdAreSsS ....ooeeeeeieeeeeeeeeeeeee e 2-7-6, Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan
Additional locations:

RIKEN KEIKI Co., Ltd.
2-3, Minamisakae-cho, Kasukabe-shi, Saitama, 344-0057,Japan

RIKEN KEIKI NARA MFG. Co., Ltd.
49-1, Abe, Sakurai-shi, Nara, 633-0054, Japan

TOKYO MICRO SEIKI Co., Ltd.
1-15-24, Shingashi, Itabashi-ku, Tokyo, 175-0081, Japan

EBINA DENKI Manufacturing Co., LTD.
23-10, Yananecho, Kawaguchi-shi, Saitama, 333-0864, Japan

Trademark ......ooeeeeeeeeeeeeeeee e : R{

RIKEN KEIK)

Certificate No. (optional) ................: IECEx PRE 15.0011/07

QAR Reference No. (optional) .......: NO/PRE/QAR19.0018/06

Particulars: Test item vs. Test requirements

Classification of installation and use ...........cccccccveivviiiiieeennn. . Portable (hand-held)
Ingress protection .............ccevevvvevvivieeeeiieieiiiiiiieieieeeeeeeeeeeeeeeeeeeens - MinL IP20

Rated ambient temperature range (°C)......ccccccceevvccvvveeveeeneees. -20°C = Ta £ +50°C

General remarks:

The test results presented in this EXTR package relate only to the item or product tested.

= "(See Attachment #)" refers to additional information appended to the EXTR package.

= "(See appended table)" refers to a table appended to the ExTR package.

=  Throughout this EXTR package, a point is used as the decimal separator.

= Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

= |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

The technical content of this ExXTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

Use of uncertainty of measurement for decisions on conformity (Decision rule):

No decision rule is specified by the standards associated with this ExXTR package, when comparing the
measurement result with the applicable limit according to the specification in these standards. The
decisions on conformity are made without applying the measurement uncertainty as described in IECEx
OD 012 (i.e. “simple acceptance” decision rule, previously known as “accuracy method”).

General product information:

Details of change (applicable only when revising an existing ExTR package):

New additional secondary cells for use in BUL-6100.
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Copy of Marking Plate:
GX-5000(LABEL A)

MODEL GX-6000
INST.No.
RIKEN KEIKI Co.. Ltd.

|16, Azusawa, Habashi-ku, Tokyo, 1148144, Jupan

| — EﬁLu OR

6X-6000, B L—I:I PLID I:II_ABEI_ 1)

GX-6100(LABEL A)

MODEL GX-6100
INST.No.
RIKEN KEIKI Co.. L1d.

=16, Azusawn, Hamsm k.u Tokyo, 148144, Japdn

]IlGExiu]Il.'I/]IBTUTR-F-u

PresafelbATEXEITIX

IEI"Ex PRE 15.001
—P0TETISh0T

ARNNG

|52Id manudl for safety info.

Do ot apen in hazac.

BUL-__TLABEL B! 5000 or 6100

MODEL BUL-C—_1

SIFE\J KEKI Co., L1d./2-7-6, Azusawa.
Itabos hJ| ku. Tnkw 174 %?43 Japan

WA

0o rﬁf charge battery n haz.loc.

BUD-C_NLABEL C) 6000 tn 6100

|rF*D[T]Er\L BUD-

RIKEN KEKI Co.. LTd /2-1-6, Azusawd,
Itabashi-ku. Tokyo, 174-87 Nl Jupun
WARNING  Use only battery types
\LRE TOSHIBA or MNIS0O DURACELL

C—3:6000 OR 6100

6X-6100. BUL-C1. BUD-C_I(LABEL D
C€athu

G Ex do o TC T4/T3Ga
NCR=6309
]flu Ex in ]Ib Td/Tj Ga
WIJth\Ltf g?ofh
Read manul nr fu‘ah infa.

o mat open i hazoc.
ECEe FRETS.00 DKV 22 LKEX 25812¢
Presife 15 ATEX 6T

Details regarding ‘trade agent’ / ‘local assembler’ application in accordance with OD 203:

N/A

Testing not fully performed by ExTL staff at the above ExTL address:

N/A

National differences considered as part of this evaluation:

N/A

“Specific Conditions of Use” / “Schedule of Limitations”:

N/A

Routine tests:
N/A

Date(s) of performance for all testing:
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EUT preparation (Charge / Discharge):
Test Sample # 11 12 13 14 16
Battery S. No.: 230404-003 230404-004 230404-005 230606-001 230303-003
1st Charge: 2023-06-14 2023-06-14 2023-06-15 2023-06-27 2023-09-05
1st Discharge: 2023-06-15 2023-06-15 2023-06-16 2023-06-28 2023-09-06
2nd Charge: 2023-06-16 2023-06-16 2023-06-19 2023-06-29 2023-09-06
2nd Discharge: 2023-06-16 2023-06-16 2023-06-19 2023-06-29 2023-09-07
2023-06-19 2023-06-19 2023-06-20 2023-06-30
3rd Charge: Re-charged Re-charged Re-charged Re-charged 2023-09-07
2023-09-18 2023-09-18 2023-09-18 2023-09-18

Measured surface temperature of battery pack:
2023-09-18: test samples 11, 12 and 13.
2023-09-19: test samples 14 and 16.

Electrolyte leakage testing: 2023-09-19 to 2023-09-20
Surface resistance testing: 2023-10-31 to 2023-11-01

Copyright © 2022 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Technical Documents

Title: Drawing No.: Rev. Level: Date:

*INDEX GX-6000 E3-6991-5470-70-01K 9 2023.03.08
*INDEX GX-6100 E3-6991-5470-70-02K 5 2023.11.22
*Safety Information - 9 2023.10.18

Note: An * is included before the title of documents that are new or revised.
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IECEx TEST REPORT ADDENDUM

® [
ExTR Reference Number .............. . NO/PRE/ExTR15.0012/06
ExTR Free Reference Number...... . SC277576 2
Compiled by + signature (ExTL)....:  Gunnar Nielsen Covnsror Mo
Reviewed by + signature (ExTL)...:  Stig André Norheim b h——
Date of issue .......cceeeeeeieiiiiiiee. : o 2023-11-13

Ex Testing Laboratory (ExTL)........ :

DNV

AdAresS.....coovveeieiieeeeeeeeeeee : DNV Product Assurance AS
Veritasveien 1
1363 Havik
Norway

Applicant’s name...........c..cccccu..... : R{

RIKEN KEIK)

AdAress......ooevveeeeeeeeeeeeeeeeeeeeiiniianns : RIKEN KEIKI Co., Ltd.
2-7-6, Azusawa, ltabashi-ku,
Tokyo, 174-8744, Japan

Standards.......ccccooeiiiiii : IEC 60079-0: 2017 edition 7
IEC 60079-11: 2011 edition 6
Test Report Form Number............. : ExTR Addendum_3 (released 2018-02)
Related Amendments, Corrigenda N/A
OF ISHS oo :

Copyright © 2018 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem .................... N/A

- test item does meet the requirement........................... :Pass

General remarks:

The test results presented in this EXTR Addendum relate only to the item or product tested, and are only
valid when considered together with the related Ex Test Report that was previously issued, along with any
previously issued ExTR Addendums for the same item or product.

Only clauses and manufacturer's documents impacted by this document are detailed.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.
*  Throughout this document, a comma is used as the decimal separator.

The technical content of this ExXTR Addendum shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.
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ExTR Reference No. NO/PRE/ExTR15.0012/06

Clause

Requirement — Test

Result — Remark

Verdict

IEC 60079-0:

5.3.1

Determination of maximum
surface temperature

Maximum surface temperature for the battery
pack is measured to be:

T=AT +Ta

T=28,7K+50°C=78,7°C > T6
T=534K+ 19,2°C=72,6°C > T6

The surface temperature of the battery pack
does not affect the temperature classification of
the EUT (T4/T3).

Pass

742

Avoidance of a build-up of
electrostatic charge for Group
| and Group Il

a) Sensor cover made of PC LNP STAT-LOY
D3000IEU6-4G7B1971 is tested according to
clause 26.13.

Pass

23.1

General

EUT is powered by two secondary parallel
coupled cells.

The cell is tested in NO/PRE/ExTR20.0043/00,
but new surface temperature measurement

tests and electrolyte tests are performed, due to

parallel coupling and that the cells are
encapsulated.

Pass

232

Interconnection of cells to form
batteries

Parallel coupled according to IEC 60079-11.

Pass

233

Cell types

Panasonic NCR18650GA

According to table 14:

Type system: Lithium ion

Positive electrode: (NCA) Li(NiCoAl)O2
Electrolyte: Liquid solution

Negative electrode: Carbon

Voltage: 3,6V

Maximum open circuit voltage: 4,2V

Rated capacity: 2 x3300mA = 6,6Ah.

Pass

234

Cells in a battery

Two identical cells.

Pass

23.5

Ratings of batteries

Ambient temperature discharge: -20°C to +
60°C

Ambient temperature charge: +10°C to + 45°C
Ambient temperature for EUT: -20°C to + 50°C
Max discharge current for the battery is 8A.
Nominal discharge for EUT is: 150mA
Discharge when alarm is activated: 170mA

Pass

23.6

Interchangeability

The cells are encapsulated. Interchangeability
is not possible.

Pass

23.8

Leakage

Tested according to clause 10.5.2 of IEC
60079-11. No leakage occurred.

Pass

239

Connections

Connections according to manufacturer’s
recommendations.

Pass

23.10

Orientation

Battery orientation is not important for safe
operation.

Pass

23.11

Replacement of cells or
batteries

The cells are encapsulated.

Pass

23.12

Replaceable battery pack

BUL- battery pack.

Pass

TRF No. ExTR Addendum_3
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ExTR Reference No. NO/PRE/ExTR15.0012/06

Clause Requirement — Test Result — Remark Verdict

24 Documentation Manufacturer has prepared documentation that | Pass
details the Ex safety of the equipment
according to IEC 60079-0, IEC 60079-1 and
IEC 60079-11.

Cells Panasonic NCR18650GA is included in
the documentation for BUL-6100.

26.13 Surface resistance test of Sensor cover made of PC LNP STAT-LOY Pass
parts of enclosures of non- D3000IEU6-4G7B1971 is conditioned in 50%
metallic materials humidity and 23°C for 24 hours, before tested

in equal surroundings.
Resistance: <0,6GQ
See Measurement Section below for details.

IEC 60079-11:
7.4.1 Primary and secondary cells | Two parallel coupled cells of Panasonic Pass
and batteries - General NCR18650GA.
The battery shall not be replaced by the user or
be charged in hazardous area.
7.4.2 Battery construction The battery is sealed. Pass
7.4.3 Electrolyte leakage and No electrolyte spillage. The battery has been Pass
ventilation tested according to clause 10.5.2. Both without

encapsulation (NO/PRE/ExTR20.0043/00) and
with encapsulation (this report). No visible signs
of electrolyte leakage.

744 Cell voltages According to table 14 of IEC 60079-0: Pass
Type system: Lithium ion

Positive electrode: (NCA) Li(NiCoAl)O2
Electrolyte: Liquid solution

Negative electrode: Carbon

Voltage: 3,6V
Maximum open circuit voltage: 4,2V

7.4.5 Internal resistance of cell or Internal resistance (NO/PRE/ExTR20.0043/00): | Pass
battery 24mQ / 2 = 12mQ (not used in assessment).

7.4.8 Batteries used but not The battery doesn’t need current-limiting Pass
replaced in explosive devices to ensure the safety of the battery itself.
atmospheres

7.4.9 External contacts for charging | The current from the battery to the external Pass
batteries charging contact is limited by the safety

resistors R1, R2 and R11. These resistors are
mounted in parallel.

In addition one parallel track has three serial
connected blocking diodes (D1, D2 and D3).

The protection is equal as in original report and
maximum voltage is not changed.

N/A
EUT satisfies sub-clause “a”.
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Clause Requirement — Test Result — Remark Verdict
10.5.1 Tests for cells and batteries - | The battery cells are tested in IECEXx test report | Pass
General NO/PRE/ExTR20.0043. Test results for
electrolyte leakage test are copied from that
report. Surface temperature and electrolyte
leakage tests performed during this project, as
the cells are encapsulated.
10.5.2 Electrolyte leakage test for See measurement section below for details. Pass
cells and batteries
10.5.3 Spark ignition and surface See measurement section below for details. Pass
temperature of cells and
batteries
10.5.4 Battery container pressure The battery cell is sealed. N/A
tests
Measurement Section, including Additional Narrative Remarks (as deemed applicable)
Battery conditioning
Test Sample # 11 12 13 14 16
Battery S. No.: 230404-003 230404-004 230404-005 230606-001 230303-003
1st Charge: 2023-06-14 2023-06-14 2023-06-15 2023-06-27 2023-09-05
1st Discharge: 2023-06-15 2023-06-15 2023-06-16 2023-06-28 2023-09-06
2nd Charge: 2023-06-16 2023-06-16 2023-06-19 2023-06-29 2023-09-06
2nd Discharge: 2023-06-16 2023-06-16 2023-06-19 2023-06-29 2023-09-07
2023-06-19 2023-06-19 2023-06-20 2023-06-30
3rd Charge: Re-charged Re-charged Re-charged Re-charged 2023-09-07
2023-09-18 2023-09-18 2023-09-18 2023-09-18
Charging: Discharging:

TRF No. ExTR Addendum_3
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ExTR Reference No. NO/PRE/ExTR15.0012/06

Surface temperature testing (surface of the battery pack)

Measured Temperatures when batteries are short circuited (2 cells in each battery pack):

Test Sample # 11 12 13 14 16
Battery S. No.: 230404-003 230404-004 230404-005 230606-001 230303-003
Ambient

Temperature [°C]: 19,2 19,2 19,2 50,0 50

Measureed Surface

Temperature [°C]: 72,6 70,8 69,1 78,7 76,2
Temperature
Difference [K]: 53,4 51,6 49,9 28,7 26,2
Max Ambient

Temperature [°C] 50 50 50 50 50

TRF No. ExTR Addendum_3
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ExTR Reference No. NO/PRE/ExTR15.0012/06

Electrolyte leakage testing

X The ten test cells are placed over a piece of blotting paper (5 battery packs).

¥ Test duration 212 hours. Number of hours: 19,5

No visible sign of electrolyte on the blotting paper or on the external surfaces of the test.

IEC 60079-0, clause 26.13 - Surface resistance test of parts of enclosures of non-metallic materials

The material that the sensor cover is made of (PC LNP STAT-LOY D3000IEU6-4G7B1971) is cleaned
with distilled water, then with isopropyl alcohol, and then once more with distilled water.

Two parallel electrodes of conducting paint are painted on the surface.
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The EUT is conditioned for 24 hours in 23°C and 50% humidity. Testing is carried out under the same
ambient conditions.

500VDC is applied between the two electrodes for 60 seconds and the resistance between them are
measured.

Test result: <0,6GQ.
Requirement: <1GQ

The material passes the requirement.
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IECEx TEST REPORT COVER

-
ExTR Reference Number............... : NO/PRE/ExTR15.0012/05
EXTR Free Reference Number ...... . SC277576_1
Compiled by + signature (ExTL)....:  Gunnar Nielsen /]mww /%/L
Reviewed by + signature (ExTL)....:  Stig André Norheim SUQW/UNK/’
Endorsed by + signature (ExCB)...:  Asle Kaastad Bl Uasakedd
Date of iSSU€ .......eveveiiiiieiiieeee : 2022-11-02
Ex Testing Laboratory (ExTL)........ :

DNV

AdAress.......oouvveeeeiieieeeieeeeeeeeeee : DNV Product Assurance AS
Veritasveien 1
1363 Hoavik
Norway
Ex Certification Body (EXCB)......... :
DNV

AdAress ..o :

DNV Product Assurance AS
Veritasveien 1

1363 Hoavik

Norway

Applicant’'s name..........ccccccoeeeene :

AdAress......oeeeeeiiiieeeeeeeee :

a0

RIKEN KEIKI

RIKEN KEIKI Co., Ltd.
2-7-6, Azusawa, Itabashi-ku,
Tokyo, 174-8744, Japan

Standards associated with this

ExTR package ...........ccccceeeeeeennnnnn. :

Clauses considered ....................... :

Test Report Form Number............. :

Related Amendments, Corrigenda

OFISHS ..vveiiie e :

IEC 60079-0: 2017 edition 7
IEC 60079-1: 2014 edition 7
IEC 60079-11: 2011 edition 6

All clauses considered
EXTR Cover_9 (released 2021-09)
N/A

Test item description...................... :
Model/type reference ..................... :
Code(e.g. Ex _ I T )ceeeeernn. :

Rating......ocovveiiiiie e, :

Portable Gas Monitor
GX-6000 and GX-6100

Exia lIB T4/T3 Ga

Exia lIC T4/T3 Ga

Ex daia llC T4/T3 Ga

See General Product Information for details.

Battery operated. BUL-6000 (rechargeable Li-ion battery unit) or
BUD-6000 (Alkaline battery unit). For BUD-6000: use only Toshiba
LR6 or Duracell MN1500 AA-batteries.

ExTR Package Contents

Assembled ExTR documents and Additional reference material:
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................................................... ExTR Reference No. NO/PRE/ExTR15.0012/05

ExTR Package Contents

Assembled ExTR documents and Additional reference material:

IECEx Test Report Cover

IECEx Test Report: IEC 60079-1, Edition 7

IECEx Test Report Addendum: IEC 60079-0, Edition 7

IECEx Test Report Addendum: IEC 60079-11, Edition 6

Manufacturer's name ..................... : RIKEN KEIKI Co., Ltd.
AdAress ...cooooviiiiiiiie e : 2-7-6, Azusawa, ltabashi-ku, Tokyo, 174-8744, Japan
Additional location...................... RIKEN KEIKI Co., Ltd.

2-3, Minamisakae-cho, Kasukabe-shi, Saitama, 344-0057,Japan

RIKEN KEIKI NARA MFG. Co., Ltd.
49-1, Abe, Sakurai-shi, Nara, 633-0054, Japan

TOKYO MICRO SEIKI Co., Ltd.
1-15-24, Shingashi, Itabashi-ku, Tokyo, 175-0081, Japan

EBINA DENKI Manufacturing Co., LTD.
23-10, Yananecho, Kawaguchi-shi, Saitama, 333-0864, Japan

Trademark .....coeeeeeeeeeeeeeeeeeeeeeeen : R{

RIKEN KEIKI

Certificate No. (optional) ................ : IECEx PRE 15.0011/06

QAR Reference No. (optional).......: NO/PRE/QAR19.0018/05

Particulars: Test item vs. Test requirements

Classification of installation and use ............ccccccoceiiniiinieennne :  Hand-held

Ingress protection ..........cccccviiiiniiciniiieeee e MinL 1P20

Rated ambient temperature range (°C).....cccccccevviiivviviceeet. -20°C = Ta = 4+50°C

General remarks:

The test results presented in this EXTR package relate only to the item or product tested.

= "(See Attachment #)" refers to additional information appended to the EXTR package.

= "(See appended table)" refers to a table appended to the ExTR package.

=  Throughout this EXTR package, a point is used as the decimal separator.

=  Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

» |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

The technical content of this ExXTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

Use of uncertainty of measurement for decisions on conformity (Decision rule):

No decision rule is specified by the standards associated with this ExXTR package, when comparing the
measurement result with the applicable limit according to the specification in these standards. The
decisions on conformity are made without applying the measurement uncertainty as described in IECEx
OD 012 (i.e. “simple acceptance” decision rule, previously known as “accuracy method”).

General product information:

This report covers the portable gas monitors GX-6000 and GX-6100, which is used for measuring
flammable gas concentration in hazardous location. GX-6000 and GX-6100 are battery-operated
handheld portable devices and are built up by anti-electrostatic plastic enclosure with minor metal parts

TRF No. ExTR Cover_9 Page 2 of 5




ExTR Reference No. NO/PRE/ExTR15.0012/05

such as assembly screws. Two alternative battery units may be used, BUL-6000 (rechargeable Li-ion
battery) and BUD-6000 (alkaline dry battery). Replacement or charging of battery unit can be
performed by end-users and is only allowed in non-hazardous areas. Safety instructions and warnings
must be followed. Following parts are also included in the investigation, charger module BC-6000 or
SDM-6000, Combustible gas sensor, Toxic gas sensor and Oxygen sensor, Smart sensor type DES,

ESS, PIS & OSS.

GX-6000: When the combustible gas sensor is used the gas group is limited to IIB.

GX-6100: Combustible gas sensor, NCR-6309, is used and the gas group is IIC, as sensor is certified

as “da’.

Ambient temperature range during battery charging: -0°C < Ta < +40°C

GX-6000:
Ex code Ambient Combustible gas sensor | Battery
temperature
Exia llB T4 Ga -20°C to +50°C BUL-6000
Mounted
Exia llC T4 Ga -20°C to +50°C BUL-6000
Not mounted
Exia llB T4 Ga -20°C to +50°C Mounted BUD-6000
ounte LR6 (Toshiba)
BUD-6000
Exia llC T4 Ga -20°C to +50°C LR6 (Toshiba)
Not mounted
BUD-6000
ExiallB T3 Ga -20°C to +50°C MN1500 (Duracell)
Mounted
BUD-6000
Exia llC T3 Ga -20°C to +50°C MN1500 (Duracell)
Not mounted
GX-6100:
Ex code Ambient Combustible gas sensor | Battery
temperature
ExdaiallC T4 Ga -20°C to +50°C BUL-6000
Mounted
Exia llC T4 Ga -20°C to +50°C BUL-6000
Not mounted
ExdaiallC T4 Ga -20°C to +50°C Mounted BUD-6000
ounte LR6 (Toshiba)
BUD-6000
Exia llC T4 Ga -20°C to +50°C LR6 (Toshiba)
Not mounted
BUD-6000
ExdaiallC T3 Ga -20°C to +50°C MN1500 (Duracell)
Mounted
BUD-6000
Exia llC T3 Ga -20°C to +50°C MN1500 (Duracell)

Not mounted

Details of change (applicable only when revising an existing ExTR package):

Added the model GX-6100, new piezo-electric buzzer, backup battery changed and new BLE module.

TRF No. ExTR Cover_9
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ExTR Reference No. NO/PRE/ExTR15.0012/05

Copy of Marking Plate:
GX-6100ILABEL A)
MODEL GX-6100
INST.No.

RIKEN KEIKI Co., Ltd.
216, Azusawa. frabashi-ku, Tokyo, 14-874L, Japan

-~
BUL-6000(LABEL B
|VI;BEIJ_ BUL-6000
RIKEN KEKI Co.. LTd /2-1-6, Azusawa,
IFrabashi-ku, Tokyo. 174-8744, Japan
WARNING ‘
Do not charge buﬂfry in haz.loc.
LCL:}{LHPEL
{»fOTIELB )-6000
RIKEN KEKI Co.. Ltd./2-T-6. Azusawa.
[tabashi-ku. Tolw 174-8744, Japon
WARNING  Use only battery fypes
LR6 TOSHIBA or MNI500 DURACELL Y

6X-6100. BUL-6000. BUD-6000(ABFL D
c €2.'iE|] EE 55[-1@

101G Ex da ia TIC T4/T3Ga
jith NCR=6300) -
]f Ex io IIC T4/T3Ga GA-BO00ILABE

withgy NCR 50 MODEL GX-6000

Read nanudl fnr euf»h info. INST.No.
LT LT - & Tormseen T |RKEN KEKI Co. L.
ECEx DNV 5,001 N | E E S ‘ 2-1-6, Azusawo. Iobashi-ku. Tokya, TT4-B144, Japan

A ol Ennft Db _ecnnnt AnDC Y
1, BUL-6000, BUD-600MLABEL D

Details regarding ‘trade agent’ /
N/A

‘local assembler’ application in accordance with OD 203:

Testing not fully performed by ExTL staff at the above ExTL address:
N/A

National differences considered as part of this evaluation:
N/A

“Specific Conditions of Use” / “Schedule of Limitations”:
N/A

Routine tests:
N/A

Date(s) of performance for all testing:

Drop test: 2022.10.05
Test of piezo-electric device: 2022.09.16 (not used in evaluation)
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Copyright © 2021 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All

rights reserved.
This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the

IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of

the reproduced material due to its placement and context.

Technical Documents

Title: Drawing No.: Rev. Level: Date:
INDEX GX-6000 E3-6991-5470-70-01K 7 2021.07.26
*INDEX GX-6100 E3-6991-5470-70-02K 2 2022.10.11

Note: An * is included before the title of documents that are new or revised.
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IECEx TEST REPORT

IEC 60079-1
" i, Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures "d"
ExTR Reference Number-.............. : NO/DNV/ExTR21.0088/00
EXTR Free Reference Number...... : PRJN-313142-2021-PA-NOR : /
G/ﬁ U Léﬁv
Compiled by + signature (ExTL).... : Nenad Stanivukovic -
Reviewed by + signature (ExTL)...: Bjarn Spongsveen %5: g

Date of iSSU€......c.uveeeeieeiiiiiieeeee, : 2022-07-04

Ex Testing Laboratory (ExTL) ....... :

D N V DNV Product Assurance AS

AdAress ......eeeeeeiieieieeeeeeeee, : Veritasveien 1, 1363 Havik, Norway

Applicant’'s name ...........ccccvveeeens : RIKEN KEIKI Co., Ltd.

AdAress ......ooovvveeviiiiiiiiieieeeeeee : 2-7-6, Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan
Standard........ccocevieiiiniee : IEC 60079-1:2014, 7t Edition

Test procedure .........ccoecvvvveeeeeennnn. : IECEx System

Test Report Form Number ............ : ExTR60079-1_7A_DS (released 2019-12)

Instructions for Intended Use of Ex Test Report:

An Ex Test Report provides a clause-by-clause documentation of the initial evaluation and testing that verified
compliance of an item or product with an IEC, ISO, ISO/IEC or IEC/IEEE Ex standard or technical specification.
This Ex Test Report is part of an ExTR package that may include other Ex Test Report, Addendum, National
Differences and Partial Testing documents, along with a single ExTR Cover. An Ex Test Report is to be
compiled and reviewed by the ExTL. The Issuing ExCB indicates final approval of the Ex Test Report as part of
the overall ExTR package on the associated ExTR Cover.

Copyright © 2017 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes no
responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of the
reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem.................... N/A

- test item does meet the requirement.......................... :Pass

General remarks:
The test results presented in this Ex Test Report relate only to the item or product tested.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.
=  Throughout this document, a point “.” is used as the decimal separator.

The technical content of this Ex Test Report shall not be reproduced except in full without the written approval
of the Issuing ExCB and ExTL.
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ExTR Reference No. NO/DNV/ExTR21.0088/00

IEC 60079-1

Clause Requirement — Test Result — Remark Verdict
1 Scope

This ExTR considers gas sensors type NCR-6309 for use in “GX-Force” gas detectors.
2 Normative references
See also
DS2010/006A
3 Terms and definitions
See also

DS 2015/015

4 Level of protection (equipment protection level, EPL)
4.1 General Level of protection “db” (EPL Ga) Pass
4.2 Requirements for level of The sensor assessed is a catalytic sensor to be | Pass
See also protection “da” used in a portable gas detector
DS2015/016A - Internal volume < 1 cm?
- The electrical conductors are potted in the
enclosure and assessed for clause 6,
-The breather is assessed for clause 10 and
casted in the enclosure wall, leaving no gap and
secured with a rim on both sides.
-Supply is by an Ex ia circuit. Maximum
dissipated power < 3.3 W
-The flame non-transmission test was
performed with 50 ignitions for each test gas.
4.3 Requirements for level of Not evaluated. N/A
protection “db”
4.4 Requirements for level of Not evaluated. N/A
protection “dc”
5 Flameproof joints

TRF No. ExTR60079-1_7A_DS
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
5.1 General requirements The flameproof joints comply with the Pass
requirements of clause 5.
Specific condition of use in the certificate will
apply:
“X” - The flameproof joints are not intended to
be repaired.
A limitation and advisory marking are applied:
"This product is an explosion-proof product and
is not to be disassembled or modified with
the exception of specified parts."
Plastic enclosure, which does not require
corrosion protection.
For design details see drawing: M3-4463-10-
02K
5.2 Non-threaded joints
See also .
DS 2015/018 Relevant for:
1. The multi-step joint between enclosure halves.
2. Cemented joints of electrical contacts.
3. Cemented joint of breather element.
5.21 Width of joints (L) The multi-step joint requirements applied see Pass
5.9 below.
522 Gap (i) The multi-step joint requirements applied see Pass
5.9 below.
523 Spigot joints No spigot joints. N/A
See also
DS 2015/018
5.2.4 Holes in joint surfaces
5241 General See 5.2.3 above. N/A
5242 Flanged joints with holes See 5.2.3 above. N/A
outside the enclosure (see
Figures 3 and 5)
5243 Flanged joints with holes See 5.2.3 above. N/A
inside the enclosure (see
Figure 4)
5.24.4 Spigot joints where, to the See 5.2.3 above. N/A
edges of the holes, the joint
consists of a cylindrical part
and a plane part (see Figure
6)
5245 Spigot joints where, to the See 5.2.3 above. N/A
edges of the holes, the joint
consists only of the plane
part (see Figures 7 and 8), in
so far as plane joints are
permitted (see 5.2.7)
5.2.5 Conical joints No conical joints. N/A
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IEC 60079-1

Clause

Requirement — Test

Result — Remark

Verdict

5.2.6

Joints with partial cylindrical
surfaces (not permitted for
Group IIC)

No partial cylindrical surfaces as per fig. 9a.

N/A

5.2.7

Flanged joints for acetylene
atmospheres

No flanged joints.

N/A

5.2.8

Serrated joints

No serrated joints.

N/A

529

Multi-step joints

The joint 1 between enclosure halves assessed
as multi-step joint consists of three adjacent
segments where path changes direction two
times by 90°.

Length of the joints L

Segment 1 (L1)
-specified: min 2.65 mm
-measured: 2.75 mm

Segment 2 (L2)
-specified: 0.48 mm
-measured: 0.50 mm

Segment 3 (L3)
-specified: min 3.35 mm
-measured: 3.5 mm

Construction gaps ic

Segment 1 (ic1) and 3 (ic3)
-specified: max. 0.10 mm
-measured: 0.10 mm
Segment 2 (ic2)

-specified: 0.05 mm
-measured: 0.05 mm

“X” - The flameproof joints are not intended to
be repaired.

See Comment 2 at the end of this report.

Pass

5.3

Threaded joints

No threaded joints.

N/A

5.4

Gaskets (including O-rings)

O-rings doesn’t have influence to flameproof

joints dimensions.

Pass

5.5

| Equipment using capillaries

| No capillaries used.

N/A

Sealed joint

6.1
See Also
DS 2015/015

Cemented joints

TRF No. ExTR60079-1_7A_DS
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IEC 60079-1

Clause

Requirement — Test

Result — Remark

Verdict

6.1.1

General

The joints between the in-casted breather and
the Cap and between the electrical contacts and
Base are cemented joints.

Since the joint is formed by injection molding,
the molding parameters are relevant here, these

are found on drawing M3-4463-10-02K.

Pass

Mechanical strength

The breather is fixed with a rim on top and
under it. The contacts are fixed by their multi-
turn shape. These joints are not intended to be
opened.

Tests done on the breather:

An overpressure test on two samples with the
breather blocked before ageing.

An overpressure test on two samples with the
breather blocked after ageing.

Tests on the in-casted contacts:

An overpressure test on two samples, before
ageing, with the breather replaced by plate.

An overpressure test on two samples with the
breather replaced by plate after ageing.

The mechanical strength is provided by
enclosure. It isn’t dependent upon the cement.
The cement is blocked and secured and it is not
part of the external wall of the enclosure. See
15.2.3.2 below and report 60079-0.

Pass

Width of cemented joints

Internal volume is << 10 cm?.
The width of the cemented joints:

Joint 2. Contacts
-required: 3 mm
-specified: min. 3.9 mm
-verified: min. 3.9 mm

Joint 3. Breather
-required: 3 mm
-specified: min. 3.66 mm
-verified: min. 3.66 mm

See Comment 2.2 at the end of this report.

Pass

6.2

Fused glass joints

6.2.1

General

Not fussed glass joints.

N/A

6.2.2

Width of fused glass joints

Not applicable.

N/A

Operating rods

No operating rods.

N/A

Supplementary requirements
for shafts and bearings

No shafts and bearings.

N/A

Light-transmitting parts

No light-transmitting parts.

N/A

TRF No. ExTR60079-1_7A_DS
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
10 Breathing and draining devices which form part of a flameproof enclosure
10.1 General Breather device is part of enclosure used for Pass
exchange of hazardous atmosphere for gas
sampling. Types of breather with pressed metal
wire element used.
The breathers are tested to withstand
overpressure and flame propagation without
deformation.
10.2 Openings for breathing or Not a such construction. Pass
draining
10.3 Composition limits Stainless steel only.(Cu content < 0.1%) Pass
10.4 Dimensions Breathing devices and their parts are fully Pass
specified in the descriptive drawings with
appropriate tolerances.
Press metal wire element
-diameter: 10 £ 0.1, thickness: 1.66 £ 0.1 mm
10.5 Elements with measurable No such elements. N/A
paths
10.6 Elements with non- See Annex B (below). Pass
measurable paths
10.7 Removable devices
10.7.1 General The breather can’t be removed. N/A
10.7.2 Mounting arrangements of See above. N/A
the elements
10.8 Mechanical strength Constructed such a way that prevents any risk | Pass
of the mechanical damage. The position of
breather element is fully protected by “detector
enclosure” which considered as “guard”.
See report 60079-0 for the Impact test.
10.9 Breathing devices and Breathing devices aren’t going to be used as Ex | N/A
draining devices when used | components.
as Ex components
11 Fasteners and openings The Sensor does not have fasteners or N/A

openings, it is completely closed with an in-
casted breather and cemented electrodes.

TRF No. ExTR60079-1_7A_DS
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IEC 60079-1

Clause Requirement — Test Result — Remark Verdict

12 Materials

See also

DS 2012/004

12.1 Tests prescribed by Clauses | Equipment tested according to clause 14 to 16 | Pass
14 to 16

12.2 Assembly of multiple No multiple flameproof enclosures. N/A
flameproof enclosures

12.3 Intercommunicating No intercommunicating compartments. N/A
enclosure compartments

124 Use of cast iron Cast iron not used. N/A

12.5 Use of liquids Liquids not used. N/A

12.6 Insulating materials for Group | Group | not evaluated. N/A
| apparatus

12.7 Zinc content No Zn content. Pass

12.8 Copper or copper alloys in No copper or copper alloys used. Pass
explosive gas atmospheres
containing acetylene

13 Entries for flameproof No entries. N/A
enclosures

14 Verification and tests See 60079-0 report for maximum surface Pass

temperature determination.
15 Type tests

TRF No. ExTR60079-1_7A_DS
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IEC 60079-1

Clause Requirement — Test Result — Remark Verdict
15.1 General Breather element and cemented joints were Pass
excluded from testing because they were tested
before.
(refer to reports NL/DEK/ExTR17.0047/00-02).
Subject of the additional testing (performed in
this report) was flameproof joint 1 in test
sequence as follows:
1. Overpressure test
2. Test for non-transmission performed on
samples which have been used for
previous test sequence.
See comment 1, 3 and 4 at the end of this
report.
15.2 Tests of ability of the enclosure to withstand pressure
156.2.1 General The equipment has been tested according to Pass
the requirements in clauses 15.2.3 and 15.3 No
permanent deformation was observed. The
units tested according to clause 15.2.3 was also
subjected to the test for flame non-transmission
with satisfactory result.
15.2.2 Determination of explosion pressure (reference pressure)
15.2.21 General Determination of explosion pressure considered | N/A
impracticable due to extremely small internal
volume of the gas sensor.
15.2.2.2 Test procedure See 15.2.2.1 above. N/A
156.2.2.3 Rotating electrical machines [ Not a rotating electrical machine. N/A
15.2.24 Pressure-piling Group IIC tested. N/A
15.2.2.5 Apparatus intended for use in | Not evaluated. N/A
a single gas
15.2.3 Overpressure test
15.2.31 General Performed by first method. Pass
15.2.3.2 Overpressure test - First Tested acc. value from Table 8 (Relative Pass
method (static) pressures for small equipment)
Volume << 10 cm?® gas group IIC, for low
ambient temperature: -40 °C: (value 10 bar x
1.45 = 14.5 bar applied.
See Comment 3 at the end of this report.
15.2.3.3 Overpressure test - Second | First method used. N/A
method (dynamic)
156.3 Test for non-transmission of an internal ignition
15.3.1 General Flame transmission didn’t occur. Pass
See Comment 4 at the end of this report.
156.3.2 Electrical equipment of groups |, IIA and |IB
15.3.2.1 Test gap and test gas Not evaluated. N/A

TRF No. ExTR60079-1_7A_DS
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
15.3.2.2 Increasing of gaps for test Not evaluated. N/A
15.3.2.3 Number of tests and Not evaluated. N/A
acceptance criterion
15.3.3 Electrical apparatus of group IIC
15.3.3.1 General All the test performed according to the second Pass
method.
See 15.3.3 below and Comment 4 at the end of
this report.
15.3.3.2 First method — Testing by Not used. N/A
increased test gap
15.3.3.3 Second method — Testing by | The test gaps provided were 90% -100% of Pass
increased pressure construction gaps.
Test gas mixture acetylene (7.5 + 1)% and Ha-
hydrogen (27.5 + 1.5)% volume in air used.
Fifty ignition have been done with each test gas
at pre-compression pressure (1510-1530 mbar)
and normal ambient temperature
See Comment 4 at the end of this report.
15.3.34 Third method — Testing by Not used. N/A
oxygen enrichment of test
gases
15.3.3.5 Number of tests for single Not a single piece production. N/A
piece production
154 Tests of flameproof enclosures with breathing and draining devices
15.4.1 General Tests carried out acc. the test sequence Pass
described in 15.1 above:
Determined maximum test pore size of the
breather elements was min. 85% of the
specified maximum bubble test pore size.
15.4.2 Tests of ability of the enclosure to withstand pressure
15.4.21 General Tests have been made in accordance with 15.2 | Pass
with following additions and modifications.
15.4.2.2 Replacement of breathing See 15.2.2.1 N/A
and draining devices
15.4.2.3 Overpressure test Thin flexible membrane has been fitted in each | Pass
of the tested breather elements. No permanent
deformation or damage observed after the test.
15.4.3 Thermal tests
15.4.3.1 Test procedure Tested per 15.4.4.2 Pass

5 times with both gases, surface temperature
measure.

Because of the small size of the Sensor ignition
on one location.

No forced flow.

No ventilating or sampling system.

See 14 (above) and Comment 1 at the end of
this report.
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IEC 60079-1
Clause Requirement — Test Result — Remark Verdict
15.4.3.2 Acceptance criterion No continuous burning observed. Pass
Temperature increase measured: 8.4 K (with
C2H2)
15.4.4 Tests for non-transmission of an internal ignition
15.4.41 General The test made according to 15.3 including the Pass
following additions and modifications
15.4.4.2 Test procedure Breather elements are tested as part of the gas | Pass
sensor enclosure with ignition on one location
due to small size of the gas sensor.
15.4.4.3 Non-transmission test for breathing and draining devices
15.4.4.3.1 General Tests performed according to (Group IIC with Pass
non-measurable paths) the “Method B”.
15.4.4.3.2 Method A — Testing by Not applied. N/A
increased pressure
15.4.4.3.3 Method B — Testing by The non-transmission tests are Pass
oxygen enrichment of test performed with: 40% H2, 20% 02
gases and N2 10% C2H2, 24% 02 and N2
See 15.3.3.4
15444 Acceptance criterion No flame transmission occurred. Pass
| 15.5 | Tests for “dc” devices Not applicable. N/A
| 16 | Routine tests
16.1 General
16.1.1 Overview Routine tests not required. N/A
16.1.2 Routine overpressure test — | Not applicable. N/A
first method
16.1.3 Routine test — second Not applicable. N/A
method
16.1.4 Routine test — empty Not applicable. N/A
enclosure & parts of
enclosure
16.2 Enclosures not incorporating | The enclosure does not have a welded Pass
See also a welded construction construction and has an internal volume << 10
DS 2015/015 cm?, aroutine test isn’t required.
16.3 Enclosures incorporating a Not applicable. N/A
See also welded construction
DS 2015/015
16.4 Bushings not specific to one | Not applicable. N/A

flameproof enclosure
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IEC 60079-1

Clause Requirement — Test Result — Remark Verdict
| 16.5 | Acceptance criteria | Not applicable. | N/A
| 16.6 | Batch testing | Not applicable. | N/A

17 Switchgear for Group | Not a switchgear. N/A

18 Lampholders and lamp caps | Not a lamp holder or lamp cap. N/A

19 Non-metallic enclosures and non-metallic parts of enclosures

19.1 General Flameproof joint 1 includes two non-metallic Pass

faces of the joint.

19.2 Resistance to tracking and The electrodes are molded directly in the plastic | Pass
creepage distances on of the base part.
internal surfaces of the Between 2 elements: CTI: 175V, voltage: 3.7 V,

enclosure walls
distance 3.6 mm.

Because in normal operation there is no
potential difference between the electrodes of
one element; creepage will not occur.

19.3 Requirements for type tests [ a) Due to small size ref. pressure determination | Pass
is impracticable.

b) Overpressure tests performed on samples
after tests per 60079-0, see 15.2.3

c) Non-transmission tests performed on
samples after tests per 60079-0, see 15.3.3.4

d) Erosion by flame not required, see 19.4
e) Not required, see above.

19.4 Test of erosion by flame The internal volume is <<50 cmd. Pass

20 MARKING

20.1 General “da” Pass

20.2 Caution and warning No caution or warning marking required. Pass
markings

20.3 Informative markings No informative markings required. Pass
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IEC 60079-1

Clause Requirement — Test Result — Remark Verdict

21 Instructions See 60079-0 report. Pass

Annex A Additional requirements for No crimped ribbon and multiple screen N/A

(Normative) | crimped ribbon elements and | elements

multiple screen elements of
breathing and draining
devices

Annex B Additional requirements for elements, with non-measurable paths, of breathing and draining

(Normative) | devices

B.1 Sintered metal elements No sintered elements. N/A

B.2 Pressed metal wire elements

B.2.1 Construction Matrix consists of five layers made from Pass
different combination of stainless steel wire
braid mesh and diameter. (FP100 and FP75)

B.2.2 Specifications The wire diameters and mesh size are specified | Pass
for each layer in the matrix. (ref dwg M3-4463-
10-02K)

Density of st.st. 316: 7.95 g/cm3.

The specific density of the breather is 5.2 g/cm?®.
Resulting in a ratio of 0.65 This is accepted
since the pressed wire element is also sintered
which will give an increase of density.

B.2.3 Bubble test pore size Performed on three samples. Pass
Design: 139.3 ym. All samples > 85%

Test per 15.4.3 performed with 133 um.

B.2.4 Density Performed on 8 pieces being 5.041 g in total. Pass
Result: 5.139 g/cm3 this is regarded within the
margin. See B.2.2 and Appendix B.

B.2.5 Open porosity and or fluid With the defined and checked pore size and Pass

permeability density of the breather the functionality is
sufficiently secured.

B.2.6 Identification a) Stainless steel SUS316 Pass
b) Max. pore size: 139.3 ym
c) Min. density: 5.2 g/cm?

d) Thickness: 1.66 £ 0.1 mm, Diameter: 10 mm
e) Wire diameter, see B.2.2
f) N/A see B.2.5

B.3 Metal foam elements No metal foam elements. N/A

Annex C Additional requirements for Not applicable. N/A

(Normative) | flameproof entry devices

Annex D Empty flameproof enclosures | Not applicable. N/A

(Normative) | as Ex components
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IEC 60079-1

Clause Requirement — Test Result — Remark Verdict
Annex E Cells and batteries used in Not applicable. N/A
(Normative) | flameproof “d” enclosures
Annex F Mechanical properties for screws and nuts
(Informative)
Annex G Additional requirements for Not applicable. N/A
(Normative) | flameproof enclosures with
See also an internal source of release
DS 2019/003 | (containment system)
Annex H Requirements for machines | Not applicable. N/A
(Normative) | with flameproof “d”

enclosures fed from

converters

Measurement Section, including Additional Narrative Remarks (as deemed applicable)
1. General description

The subject of the testing is gas sensor, type NCR-6309, consists of two catalytic elements in a flameproof
enclosure. The gas sensor is to be used in the portable gas detectors GX force which are no part of this
assessment. The gas sensor is fed by an Ex i signal from the gas detector.

The gas sensor consists of two plastic enclosure halves (the Cap and the Base) permanently fixed together
metallic rim. A stainless steel breather element is enclosed in the cap by injection moulding.

Joint 1 LT TP\ -

I_—I/[\_

= m //r——-base

Picture 1. Flameproof enclosure of the gas sensor NCR-6309

This report is based on NL/DEK/ExTR17.0047/00-02 test reports. Subject of additional testing (in this report)
was flameproof joint 1 (multi-step joint).

2. Flameproof joints

The enclosure consists of one multi-step joint and two cemented joints. As shown on picture 2 below.
The requirements for group IIC have been considered.

| Date | 2022-03-20
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Samples Breather - type pressed metal wire element D23 (PPS) no. 39, (2-1)
Equipment No

Digital calliper P0021

Micrometer 0-25mm (self cal.) standard P0284

reference 25 mm

2.1 Multi-step joint

Joint 1. Cap — Base

Table 1. Multi-step joint (declared and verified measures)

Segment Lx min (specified) | Lx (measured) Gap (ic) Gap (ic)
(specified) (measured)
2,65 2.75 0,10 0,10
0,48 0.50 0,05 0,05
3,35 3.5 0,10 0,10

Cemented joints
Minimum L=3.66mm
(0.6t1.56+1.5) L2_

1,66 ¢/

L3

>
L

~/

%I'K_

Picture 2. Flameproof enclosure of the gas sensor NCR-6309

2.2 Cemented Joints

Cemented Joint 2 - “Cemented joints of electrical contacts.

Cemented joints Requirement Specification Verification
Clause 6.1.3 [mm] [mm] [mm]
Table 2
Width =23 mm 3.9 3.9

Cemented Joint 3 - “Cemented joint of breather element.

Cemented joints Requirement Specification Verification
Clause 6.1.3 [mm] [mm] [mm]
Table 3
Width =23 mm 3.6 3.6
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3. Overpressure Test

Date 2020-03-16

Sample 3-1, 3-2 (Sensors especially prepared for FNT).
Equipment No

Pressure gauge P0223

There was no any damage observed or leakage through the cemented joints.

Test performed on normal ambient temperature. Sensor head tested empty, the wire mesh was covered with
thin membrane from the inner side. Test performed in four test rounds.

The overpressure test was made at 14.5 bar. This pressure was held for 60 s The ambient temperature during
test was +20°C.

4. Non-transmission of an Internal Ignition Test

Date 2022-04-29 to 2022-05-17

Sample 3-3 (Sensor especially prepared for FNT)
Equipment No

Oxygen analyzer P0114

Oxygen Transmitter P0115

Pressure meter P0027

Barrometer&thermometer P0083

Subject of the test was Joint 1 (multi-step joint) as shown on picture 3 below. Test gap provided a follows:

;
FA IV Add 1l Vs
# _'"' & i __/l £ #

Q gas in

Picture 3. Especially prepared sample of the gas sensor NCR-6309 enclosure for flame non-transmission test

Verification of the specially prepared sample for Flame Non-transmission test.

Multistep joint (declared and verified measures)

Segment Lc max Le (reduced) Gap (ie) Comment
1 1,95 74% 0,10 100%
2 0,35 73% 0,05 100%
3 2,5 75% 0,10 100%

No flame transmission out of enclosure occurred during the non-transmission tests.
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The test arrangement used e (see picture 3 above) ignition point was located on gas inlet.

The gas mixture was measured at the gas outlet from the both sample and external chamber prior to each
internal ignition. The internal mixture was ignited by spark plug.

The test was made at pre-compression pressure (1500-1530 mbar) and normal ambient temperature of 20°C, 5
times with each gas mixture, for Acetylene within the range by (7.4 to 7.9)% volumetric ratio to air and with
Hydrogen by (27.0 to 27.5)% volumetric ratio to air.

Mixture in external enclosure verified the same as in the test sample before each ignition..

Gas A: acetylene Gas B: hydrogen
Lab temp and pressure: +21C, 1012-1015 mbar. Lab temp and pressure: +21C, 1004-1007 mbar.
Ignitionno | 02 % Pressure Result Ignitionno | Oz % Pressure Result
1 19.40 1520 Pass 1 15.29 1500 Pass
2 19.38 1520 Pass 2 15.28 1500 Pass
3 19.37 1520 Pass 3 15.27 1500 Pass
4 19.37 1530 Pass 4 15.25 1500 Pass
5 19.37 1530 Pass 5 15.25 1500 Pass
6 19.37 1520 Pass 6 15.24 1500 Pass
7 19.36 1530 Pass 7 15.24 1500 Pass
8 19.36 1520 Pass 8 15.24 1500 Pass
9 19.36 1520 Pass 9 15.24 1500 Pass
10 19.36 1520 Pass 10 15.24 1510 Pass
11 19.36 1520 Pass 11 15.24 1510 Pass
12 19.35 1520 Pass 12 15.24 1510 Pass
13 19.35 1530 Pass 13 15.23 1510 Pass
14 19.35 1530 Pass 14 15.23 1500 Pass
15 19.35 1520 Pass 15 15.23 1500 Pass
16 19.35 1520 Pass 16 15.23 1500 Pass
17 19.34 1530 Pass 17 15.23 1510 Pass
18 19.34 1520 Pass 18 15.23 1510 Pass
19 19.34 1530 Pass 19 15.23 1510 Pass
20 19.34 1530 Pass 20 15.23 1510 Pass
21 19.34 1530 Pass 21 15.22 1500 Pass
22 19.34 1530 Pass 22 15.22 1500 Pass
23 19.34 1530 Pass 23 15.22 1510 Pass
24 19.33 1520 Pass 24 15.22 1500 Pass
25 19.33 1530 Pass 25 15.22 1500 Pass
26 19.33 1520 Pass 26 15.22 1500 Pass
27 19.33 1520 Pass 27 15.22 1510 Pass
28 19.33 1520 Pass 28 15.22 1510 Pass
29 19.33 1520 Pass 29 15.22 1510 Pass
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30 19.33 1520 Pass 30 15.21 1510 Pass
31 19.33 1520 Pass 31 15.21 1510 Pass
32 19.32 1520 Pass 32 15.21 1510 Pass
33 19.32 1520 Pass 33 15.21 1510 Pass
34 19.32 1530 Pass 34 15.21 1510 Pass
35 19.32 1520 Pass 35 15.21 1510 Pass
36 19.32 1520 Pass 36 15.21 1510 Pass
37 19.32 1520 Pass 37 15.21 1510 Pass
38 19.32 1520 Pass 38 15.21 1510 Pass
39 19.32 1520 Pass 39 15.20 1510 Pass
40 19.31 1530 Pass 40 15.20 1510 Pass
41 19.31 1520 Pass 41 15.20 1510 Pass
42 19.31 1520 Pass 42 15.20 1510 Pass
43 19.31 1520 Pass 43 15.20 1510 Pass
44 19.31 1530 Pass 44 15.20 1510 Pass
45 19.31 1520 Pass 45 15.20 1510 Pass
46 19.31 1520 Pass 46 15.20 1510 Pass
47 19.31 1520 Pass 47 15.20 1510 Pass
48 19.30 1520 Pass 48 15.20 1510 Pass
49 19.30 1520 Pass 49 15.19 1510 Pass
50 19.30 1520 Pass 50 15.19 1510 Pass
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Only clauses and manufacturer's documents impacted by this document are detailed.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.
=  Throughout this document, a comma is used as the decimal separator.

The technical content of this EXTR Addendum shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.
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ExTR Reference No. NO/PRE/ExTR15.0012/05

Clause

Requirement — Test

Result — Remark

Verdict

IEC 60079-0:

43

Group I

Model GX-6100 is grouped as IIC.

Pass

5.1.1

Ambient temperature

Model GX-6100: -20°C < Ta < +50°C

Pass

5.2

Service temperature

Model GX-6100:

Stand by : 150mA/4.5V/675mW

When gas is detected : 170mA/4.5V/810mW
(maximum power)

Due to the low power consumption the service
temperature is considered to be = ambient
temperature.

Pass

5.3.1

Determination of maximum
surface temperature

Model GX-6100: Maximum surface temperature
is considered taken into account requirements
of thermal ignition compliance of cl.5.6 of IEC
60079-11. Evaluation documented in Appendix
B.1 in measurement section below.

Pass

5.3.2.2

Group Il electrical equipment

See 5.3.1. T4 and T3 temperature class
assigned and recognized. See Copy of marking
plate.

Pass

5.3.3

Small component temperature
for Group | or Group I
electrical equipment

Model GX-6100: Maximum surface temperature
is considered taken into account requirements
of thermal ignition compliance of cl.5.6 of IEC
60079-11. Evaluation documented in Appendix
B.1 in measurement section below.

Pass

7.4.2

Avoidance of a build-up of
electrostatic charge on Group |
or Group Il electrical
equipment

Material ESC9448N & LCD panel sheet PET
300R or PET84. All material have surface
resistance of less than 1GQ. See appended
table 26.13. All smaller parts of regular plastic
material have surface area less than 400mm?2.
Refer to drawing M2-4777-01-01K. Same
material as previous tested for model GX-6000.

Pass

7.5

Accessible metal parts

Small accessible metal parts exist but
enclosure’s conductive plastic materials are
used so the mentioned parts are not isolated.
However small metallic parts are considered to
represent not more than 3pF. Refer to Note 1 of
cl. 7.5 of this standard. See appended Table
26.13

Clip: To attach the EUT to person’s clothes.
The clip itself is mounted to conductive plastic
material. Discharges to approaching earthed
objects are not expected as it is attached to a
person.

Pass

23

Apparatus incorporating cells
and batteries

Evaluation for new back-up battery (Seiko SSI
MS421R): the battery itself has a very small
capacity, 1,5mAh, and is considered as a
capacitor in this evaluation. The physical
dimensions is 4,8mm (diameter), 2,1mm
(height) and 0,11g (standard mass).

Main battery package, BUD-6000 and BUL-
6000: no changes.

Pass

TRF No. ExTR Addendum_3
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Clause

Requirement — Test

Result — Remark

Verdict

23.3

Cell types

Secondary battery, MS421R:SllI considered as
a capacitor.

N/A

23.5

Ratings of batteries

Charging voltage of the secondary battery is
3.1V. 3.3V-D3, Vf (0.2V). It charges through
3.1V and the internal switch of IC5. The battery
is protected by the serial resistor, RS10 (3kQ).
Maximum discharge, | = 3,3V / 3kQ = 1,1mA

Charging voltage according to datasheet: 2.9V
to 3,3V.

Maximum discharge current according to
datasheet: 10mA

Range of temperature: -20°C to +50°C.

Pass

24

Documentation

Documentation concerning explosion safety
aspects of EUT is prepared by the
manufacturer and is reviewed as part of this
investigation. Documentation is kept in file at
DNV Product Assurance AS.

Pass

25

Compliance of prototype or
sample with documents

EUT is checked for compliance with
documentation required by clause 24.

Pass

26.4.2

Resistance to impact

Impact test is exempted for enclosure but is
performed according to the testing of the built-in
buzzer, piezoelectric device type FT-27T-3.2A1.
Refer to IEC60079-11 part of test report.

Pass

26.4.3

Drop test

Two samples were tested. Each of them
dropped four times from a height of 1m to a
concrete floor. Ambient temperature was -27°C.
EUT was kept in -27°C for =24 hours prior to
the test.

Result: no visible damages to the enclosures.

Pass

26.4.51

Test procedure

Requirements of IP20 is checked and
recognized for compliance. Higher IP rating is
not covered by this investigation.

26.5.1

Temperature measurement

Refer to IEC60079-11 part of test report.

Pass

28.1

Conformity with the
documentation

The manufacturer is held responsible to carry
out necessary tests and verifications to ensure
that each produced items is in compliance with
the documentation which is provided for this
investigation. Such verifications should be part
of the procedures incorporated in the QA
system of manufacturer.

Pass

28.2

Certificate

Certificate is issued in due course of this
investigation.

Pass

TRF No. ExTR Addendum_3
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Clause

Requirement — Test

Result — Remark

Verdict

203

Marking, general

a) RIKEN KEIKI Co., Ltd
b) Model GX-6100

c) Serial number is INST No. on the label,
and its explanation is described in the
last part of the safety information.

d) IECEx DNV 15.0011, Presafe
15ATEX6171X and DNV
22UKEX25912X.

e) No “X marking” in IECEX certificate.
(ATEX and UKEX include “X".)

f) See below
g) N/A

Pass

204

Ex marking for explosive gas
atmospheres

Exia lIB T4/T3 Ga -20°C =< Ta < +50°C
Exia IIC T4/T3 Ga -20°C < Ta < +50°C
Ex daia lIC T4/T3 Ga -20°C < Ta < +50°C

Pass

20.14

Cells and batteries

Properly marked internally.

Pass

30.1

General

Documentation required by clause 24 of
IEC60079-0 & clause 13 of IEC60079-11 is
reviewed and recognized for compliance.

Pass

30.2

Cells and batteries

Specific safety instructions are provided with
regards to brand & type of battery.

Pass

IEC 60079-1:

The catalytic combustion sensor is already tested and certified in NO/DNV/ExTR21.0088. DNV free
reference number is PRJN-313142-2021-PA-NOR/00.

IEC 60079-11:

5.6.2 Temperature for small New BLE module, : ref. DNV project PRJN- Pass
components for Group | and 3131-42-2021-PA-NOR.
Group |l Refer to appendix A.1 and B.1 for details.

7.4.1 Primary and secondary cells See clause 23 of the IEC 60079-0 part of the N/A
and batteries - general report.

7.4.2 Battery construction a) Sealed battery (coin cell). Pass

7.4.3 Electrolyte leakage and The enclosure is not sealed. Pass
ventilation The standard mass is only 0,11g for the back-

up battery.
744 Cell voltages See clause 23 of the IEC 60079-0 part of the N/A

report.

TRF No. ExTR Addendum_3
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Clause

Requirement — Test

Result — Remark

Verdict

7.7

Piezo-electric devices

Piezo element: Cre-sound FT-27T-3.2A1
Capacitance stated in documentation: 35nF +
30% = 45,5nF.

The piezo-electric device is unfailable
connected to 2 x 2 zener diodes (ZD49 to
ZD52). Zener value is maximum 16,5V. Vr =
0,75V. Total voltage = 17,25V.

E=0,5xCxU2=0,5x 45,5nF x 17,25V2 =
6,8uJ

6,8uJ < 50pJ > 1IC

Pass

10.5

Tests for cells and batteries

See clause 23 of the IEC 60079-0 part of the
report.

N/A

Measurement Section, including Additional Narrative Remarks (as deemed applicable)

The differences between the GX-6000 and GX-6100 in terms of intrinsically safe explosion protection are
shown in red in the diagram below. The other parts are the same in terms of configuration and constants.

(1) For sensors, please refer "Comparison of sensors in GX-6000 and GX-6100" below.

(2) The piezoelectric buzzer has been discontinued, therefore the parts have been changed.
(3) The backup battery was changed from a primary battery to a secondary battery (MS421R:SlI).
(

4) The same BLE module as in the GX-Force is installed (IECEx DNV 22.0029X).
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Comparison of sensors in GX-6000 and GX-6100:
1. Both GX-6000 and GX-6100 can have a maximum of 6 sensors to be installed.

2. Because the combustible sensor for GX-6000 is a catalytic sensor, only IIB is complied. A different
sensor will be used in GX-6100 so as to comply IIC. The

same sensor used in GX-Force will be installed in GX-6100.

iallB — daiallC = Main purpose of the development of GX-6100

3. Sensors for measurement of O2 and toxic gases such as CO and H2S will be replaced by our improved
R sensors. The same sensor used in GX-Force will be

installed in GX-6100.

4. A thermal conductivity sensor (non-catalytic) which can measure the VOL% range of combustible gas
will be additionally installed in GX-6100. The same sensor

used in GX-2012 (IECEx DEK 11.0045) will be installed in GX-6100.

5. For GX-6000, it was possible to install a maximum of 2 Smart Sensors (DES, ESS, PIS, OSS). For GX-
6100, in addition to these available sensors, a thermal

conductivity sensor (non- catalytic) which measures the ppm range of combustible gas will be added to
make a choice of 5 sensors out of which up to 2 sensors

can be installed. The same sensor used in SP-220 will be installed in SHS.
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GX-6100

Combustible Gas Sensor Combustible Gas Sensor
Catalytic type (not da) Catalytic type (da)
NC-6264A NCR-6309
Toxic Gas Sensor Combustible Gas Sensor
co Smart Sensor — VOL%
Smart Sensor — Choose up to 2
Choose up to 2 Toxic Gas Sensor 5 P Toxic Gas Sensor
from: Has o] H25/CO
-DES .ESS
-ESS Oxygen Sensor -PIS Oxygen Sensor
-PIS (Galvanic cell) 055 (Electrochemical)
-0ss -SHS
Sensors in red indicate that they are different from those in GX-6000.
However, they have had Ex in the previous products.
GX-6000 GX-6100
. Sensor Detection . Sensor Detection Ex. model
Measuring gas type principle Form Measuring gas type principle Form Cert.No.
¢ : 2 . Catalytic GX-Force
1 Cmbﬁ'ﬁ’;e 935 | Ne-6254A Cg:ﬂgfm Cmb(ul_sé'f’;e Hes NRCT’;_';%'B Combustion IECEx DNV 22.0020X
L ! [da] DNV 22 ATEX 05201X
5 K GX-Force
2| OuEn | 999 | Gaanic el . o | Sy | (G | e
DNV 22 ATEX 05201X
Standard
four gas :
Hydrogen Sulfide | Toxic gas Electro Hydrogan Sulfl@e { R-sensor Electro G Foicy
3 (H2S) Sensor Chemical Carbon Monoxide JEC Chemical IECEx DNV 22 .0029X
(H2S / CO) DNV 22 ATEX 05201X
Carbon 2 3 = GX-2012
o | wonode | Tomegme | Secro contisnos | rezss | comeme | @ | Eoconciions
(CO) = - DEKRA 11 ATEX 0123
Smart ° Smart o GX 6000
5 voC Sensor PID voc Sensor PID IECEx PRE 15.0011
TYPE-PIS - TYPE-PIS = Presafe 15 ATEX 6171X
Smart Smart GX-6000
6 Toxic gases Sensor Cilzrf‘:;t?ai O Toxic gases Sensor Cileer;iirc‘:gal o IECEX PRE 15.0011
TYPE-ESS v TYPE-ESS V Presafe 15 ATEX 6171X
Smart Carbon Dioxide Smart Carbon Dioxide Smart GX-6000
Sarisor 7 (CO2) or Sensor NDIR (CO2) or sensor NDIR IECEx PRE 15.0011
Combustible gas | TYPE-DES Combustible gas | TYPE-DES Presafe 15 ATEX 6171X
Smart Smart GX-6000
8 Ogg)en Sensor Galvanic cell Ogg?ﬂ Sensor Galvanic cell IECEx PRE 15.0011
TYPE-OSS TYPE-OSS Presafe 15 ATEX 6171X
. Smart , SP-220
9 . . . . Comb(uSt::)‘e 925 | sensor Coithcltor e IECEx PRE 15.0060
PP TYPE-SHS" Presafe 15 ATEX 7188

* The SH-8661 sensor is installed inside the SHS sensor.

A.1 Temperature assessment for L4 (part of IC6 / BLE module — EYSHJN )
(Test performed in DNV project number PRIN-313142-2021-PA-NOR, for GX-Force)

1) Evaluated at maximum power.
The maximum power of the GX-Force is 0.7513W and the test result is a temperature rise of 145°C.

As the maximum power of the GX-6100 is 1.137W, the temperature rise is 1.137W /0.7513W x 145°C =
219.5°C.

Ambient temperature 50°C
Result: 219.5°C + 50°C = 269.5°C < 275°C
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(2) Since the power is constant even after boosting the voltage, it is considered before boosting.
The maximum power of the BLE module section is

From Uo = 4.5 V of the dry cell battery and the composite resistance of 4.455 Q from current limiting
resistors RSA1 to RSC5

Po_th=(4.5V/4.455Q)x4.5V/4=1137 W.
GX-6100 connected to BLE module through limiting resistor 4.455Q at 4.5V power supply

GX-Force is connected to the BLE module with a power supply of 3.8 V through a limiting resistor 4.4 Q
(=4.455 Q) = temperature rise 145°C at this time.

Therefore, the temperature rise of the BLE module of the GX-6100 is (4.5V/3.8V)"2 x 145°C = 203.4°C
Result: 203.4°C + 50°C = 254.4°C < 275°C

See test in B.1 below.

B.1 Test conducted Temperature test of L4 (part of IC6 / BLE module — EYSHJN )
(Test performed in DNV project number PRJN-313142-2021-PA-NOR, for GX-Force)

Equipment Tested: L4 (inductor) as a bart of the hybrid component IC6
Date of Test (yyyy/mm/dd): 2022/05/19
Clause and Standards: 10.2 of IEC 60079-11: 2011

B.1.1 Test procedures

According to clause 7.6.h of IEC 60079-11: 2011 the resistance of an inductor at failure shall be between
nominal value (0,34Q) and O.
The inductor L4 was isolated on the circuit board.

Testing shall start when it is confirmed as 3.8V. % recarder
XX°C
XX°C
stabilised

3.8V - |
| O *$0.32 |
o0 | 103 |
| e = |

Apply compound {heat conductive grease) g
| 3.8V , Q\\\

O equipment shown with

astarisk* has calibration

*tester—

R=437Q0 U=3.8V

B.7.2 Results
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Tmeasured = 171°C  Ta-max =60°C Ta=26°C AT =145K
Tmax = 145K + 60°C = 205°C
205°C <275°C > T4

Temperature test of L4 (part of IC16 / BLE module)
180

— . '
160

140

120

100

80

60 — 4

Temperature [degC]

40

Ta

20

0 100 200 300 400 500 600 700 800 900
Time [sec.]
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IECEx TEST REPORT COVER

ExTR Reference Number............... : NO/PRE/ExTR15.0012/04
ExTR Free Reference Number ......:  PRIN-277576-2021-PA-NOR /%M;mﬁ
Compiled by + signature (ExTL)....:  Ke Shen
Reviewed by + signature (ExTL)....:  Gunnar Nielsen ‘/7’“ wier NMths
Approved by + signature (ExCB)...:  Asle Kaastad Ade Luwhw\
Date of iSSU€ .....oevveeiiiiiiiiiieeeee : 2021-08-05
Ex Testing Laboratory (EXTL)........ :

DNV

AdAress......ooviieiiiieeeeeeeeeeee : DNV Product Assurance AS
Veritasveien 3
1363 Havik
Norway
Ex Certification Body (ExCB)......... :
DNV

AdAress.....ooeeeeeiiiieeeeeeeeee :

DNV Product Assurance AS
Veritasveien 3

1363 Hoavik

Norway

Applicant's name.........c.ccceeeeeneene :

AdAress......oeeeeeiiiieeeeeeeee :

A

RIKEN KEIKI

RIKEN KEIKI Co., Ltd.
2-7-6, Azusawa, ltabashi-ku,
Tokyo, 174-8744, Japan

Standards associated with this
EXTR package ......ccccccoeeveiiivenennnnn :

Clauses considered ............cccccoc.... :
Test Report Form Number............. :

Related Amendments, Corrigenda
OF ISHS i :

IEC 60079-0: 2017 edition 7
IEC 60079-11: 2011 edition 6

All clauses considered
EXTR Cover_8 (released 2020-05)
N/A

Test item description...................... :
Model/type reference ..................... :
Code(e.g. Ex _ ll_ T_)eeererenn. :

Rating......ccoooeeee :

Portable Gas Monitor
GX-6000

Exia lIB T4/T3 Ga
Exia lIC T4/T3 Ga
See General Product Information for details.

Battery operated. BUL-6000 (rechargeable Li-ion battery unit) or
BUD-6000 (Alkaline battery unit). For BUD-6000: use only Toshiba
LR6 or Duracell MN1500 AA-batteries.

ExTR Package Contents

Assembled ExTR documents and Additional reference material:

IECEx Test Report Cover
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ExTR Package Contents

Assembled ExTR documents and Additional reference material:

IECEx Test Report Addendum: IEC 60079-0, Edition 7

Manufacturer's name ..................... : RIKEN KEIKI Co., Ltd.
AdAress ..ooooveiii e : 2-7-6, Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan
RIKEN KEIKI Co., Ltd.
2-3, Minamisakae-cho, Kasukabe-shi, Saitama, 344-0057,Japan
RIKEN KEIKI NARA MFG. Co., Ltd.
49-1, Abe, Sakurai-shi, Nara, 633-0054, Japan

Trademark .......oceeeeeeeeeeeeeeeeeeeeen : R{

RIKEN KEIKI

Certificate No. (optional) ................ : IECEx PRE 15.0011/05

QAR Reference No. (optional).......: NO/PRE/QAR19.0018/01

Particulars: Test item vs. Test requirements

Classification of installation and use.............cccccceeevviciiieeenen.. . portable /hand-held
Ingress protection ..........cccccccveeeiiniiiiiiiiiiieeeeeeeeens. . MinL 1P 20

Rated ambient temperature range (°C)........cccceecvvvveveveeevcnnnnnns. -20°C £ Ta £ +50°C
Rated service temperature range (°C) for Ex Components...... portable /hand-held

General remarks:

The test results presented in this EXTR package relate only to the item or product tested.

= "(See Attachment #)" refers to additional information appended to the EXTR package.

= "(See appended table)" refers to a table appended to the ExTR package.

=  Throughout this EXTR package, a point is used as the decimal separator.

= Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

= |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

The technical content of this EXTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

General product information:

Equipment under test hereby referred to as EUT is a portable gas monitor model GX-6000 manufactured
by Riken Keiki Co., Ltd . EUT is used for measuring flammable gas concentration in hazardous location.
EUT is build up in major by approximately same parts of similar models (e.g. models GX-2012GT, GX-
2009 or GX-8000 which all are manufactured by Riken Keiki) and has same Ex protection concept (intrinsic
safe). These similar models are separately Ex certified devices. This investigation is therefore based on
former evaluation of the used parts. Test results and safety info are extracted from respective test reports
of similar models and are documented in this report package. Additional evaluation are performed for
relevant requirements which may not be covered by these certifications.

EUT is an battery-operated handheld portable device and is built up by plastic enclosure with minor metal
parts such as assembly screws. The display is located in front/top of EUT. At the bottom/rear side is the
battery unit. Two alternative battery units may be used with EUT. BUD-6000 is the alkaline dry battery unit
and BUL-6000 is the Li-ion battery unit. Replacement or charging of battery unit can be performed by end-
users and is only allowed in non-hazardous areas. More technical details of design is explained in
Appendix A.1 of the associated IEC60079-11 test report.

Several safety instructions are found in attached manual. Specific safe instructions are also marked on
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labels. See Copy of marking plate in addition.

-Warning: "Do not charge in hazardous location”

-Warning: "Do not charge it except by genuine charger

. Warning: “Do not replace battery unit in hazardous location”
-Warning: "Do not replace dry batteries in hazardous location

-Warning: “Do Not attempt to disassemble or alter the instrument”
-Use only battery unit type BUD-6000 with three series connected Alkaline Manganese AA batteries, type
LR6 manufactured by Toshiba or MN1500 by Duracell, or use chargeable battery unit type BUL-6000.

EUT is consisting of a main part and a battery unit (BUL-6000 or BUD-6000). No tools is needed to remove
battery units from the main part. The BUL-6000 battery unit is an encapsulated device. The enclosure used
anti-electrostatic material with minor smaller parts of other regular plastic material. Small accessible metal
parts are built-in to the anti-electrostatic material and therefore are not considered to be isolated. Inside the
main part is electronics including small internal pump RP-12, DC vibration motor and piezoelectric device
BZ-9K. These devices are used in similar models which have been separately certified with regards to Ex
requirements. The majority of this investigation is based on test reports and associated appendix with inter
alia Test report no. NL/IKEM/ExTR11.0038 & NL/DEK/ExTR13.0075/00. However report reference to
extracted test results will be detailed in associated test reports of this certification.
The charger modules BC-6000 & SDM-6000 are assessed and included in this investigation but not the
AC/DC power adapter. Electronic design concept of charger modules are identically. The difference
between the two charger modules made no impact to the type of protection. Assessment of module BC-
6000 is representative for module SDM-6000 as well.
Included in this certification are following parts which comprise EUT:

- GX-6000: Portable Gas Monitor

- BUL-6000: Rechargeable Li-ion battery unit

- BUD-6000: Alkaline battery unit. Use only Toshiba LR6 or DURACELL MN1500 AA-batteries.

- BC-6000: Charge module

- SDM-6000: Charge module

- NC-6264A: Combustible gas sensor

- Toxic gas sensor

- Oxygen sensor

- Smart sensor type DES

- Smart sensor type ESS

- Smart sensor type PIS

- Smart sensor type OSS

When the combustible gas sensor is used the gas group is limited to IIB.

Ex code Ambient temperature | Combustible gas sensor | Battery
ExiallB T4 Ga 20°C to +50°C Mounted BUL-6000
Exia llC T4 Ga -20°C to +50°C BUL-6000
Not mounted
ExiallB T4 Ga -20°C to +50°C Mounted BUD-6000
LR6 (Toshiba)
BUD-6000
Exia llC T4 Ga -20°C to +50°C LR6 (Toshiba)
Not mounted
BUD-6000
Exia llB T3 Ga -20°C to +50°C MN1500 (Duracell)
Mounted
BUD-6000
Exia llC T3 Ga -20°C to +50°C MN1500 (Duracell)

Not mounted

TRF No. ExXTR Cover_8 Page 3 of 5




ExTR Reference No. NO/PRE/ExTR15.0012/04

Details of change (applicable only when revising an existing ExTR package):

Correct the marking label with new battery cell type.

Copy of Marking Plate:

GX-6000(LABEL A BUL-6000(LABEL B
MODEL GX-6000 MODEL BUL-6000
INST.NO.
INST.No. ﬁmbENﬁElkm C?”kUd'ﬁi_é—ﬁi l{lztjmwu.
ashi-ku. Tokyo, 174-
2-1-6. Azusawa, Itabashi-ku. Tokyo, 174-8744, Japan Do not charge battery in haz.loc

GX-6000, BUL-6000, BUD-60001 LABEL‘D)

BUD-6000(ABEL O YEEECE, 6 C€ #‘g&g?g
e, Be0-G0ek e/ I8 T A Trevision a
RKEN KEIKI Co., Ltd./2-7-6, Azusawa. E@gif%%‘g o0 & lrevsion 3
tabashi-ku, Tokyo, 174-8744, Japan -20T<Tgs+50T A [pevsron m
WARNING Use ‘only battery types i ——— 2 Jmpvision ]
LR6 TOSHIBA or MNI500 DURACELL Do not open in haz.oc. A N I

Details regarding ‘trade agent’ / ‘local assembler’ application in accordance with OD 203:

N/A

Testing not fully performed by ExTL staff at the above ExTL address:

N/A

National differences considered as part of this evaluation:

N/A

“Specific Conditions of Use” / “Schedule of Limitations”:

N/A

Routine tests:

N/A

Date(s) of performance for all testing:

N/A

Copyright © 2020 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Technical Documents

Title: Drawing No.: Rev. Level: Date:

*INDEX GX-6000 E3-6991-5470-70-01K 7 2021-07-26

Note: An * is included before the title of documents that are new or revised.
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IECEx TEST REPORT ADDENDUM

® -

ExTR Reference Number .............. : NO/PRE/ExTR15.0012/04 /2%%0'/\ %?3
ExTR Free Reference Number...... : PRJN-277576-2021-PA-NOR

Compiled by + signature (ExTL)....:  Ke Shen

Reviewed by + signature (ExTL) ...:  Gunnar Nielsen N
Date of issU€ .......coccvveeiiiiieiiiiien, : 2021-08-05

Ex Testing Laboratory (EXTL)........ :

DNV

AdAresS.....coeiiiiiiiiiiieeeeeeeeee : DNV Product Assurance AS
Veritasveien 3
1363 Hoavik
Norway

Applicant’s name...........ccccceveuee.... : R{

RIKEN KEIKI

AdAreSS.....eeeeeieeeeeeee e . RIKEN KEIKI Co., Ltd.
2-7-6, Azusawa, Itabashi-ku,
Tokyo, 174-8744, Japan

Standards.......cccoooeeeiiiieieeeee, : IEC 60079-0: 2017 edition 7
IEC 60079-11: 2011 edition 6
Test Report Form Number ............. : ExXTR Addendum_3 (released 2018-02)

Related Amendments, Corrigenda
OrISHS ..o : N/A

Copyright © 2018 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem .................... N/A

- test item does meet the requirement........................... :Pass

General remarks:

The test results presented in this EXTR Addendum relate only to the item or product tested, and are only
valid when considered together with the related Ex Test Report that was previously issued, along with any
previously issued ExXTR Addendums for the same item or product.

Only clauses and manufacturer's documents impacted by this document are detailed.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.
=  Throughout this document, a point is used as the decimal separator.

The technical content of this ExXTR Addendum shall not be reproduced except in full without the written
approval of the Issuing ExCB and EXTL.
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ExTR Reference No. NO/PRE/ExTR15.0012/04

Clause Requirement — Test Result — Remark Verdict
23.11 Replacement of cells or Warnings provided. See 29.13 and Copy of Pass
batteries marking plates and associated IEC60079-11
test report.

The warning marking is updated with two option
battery cell type.

BUD-6000(LABEL () AR
WODEL BUD-6000

RIKEN KEIKI Co., Ltd./2-7-6, Azusawa.
Itabashi~ku, Tokyo. 174-8744, Japan

WARNING  Use only battery types
LR6 TOSHBA or MNIS00 DURACELL

29.13 Warning markings Warnings provided with regards to specific Pass
instructions of type of battery, replacement &
charging, and safety instructions in User
manual. See Copy of marking plate and
General product information.

The warning marking is updated with two option
battery cell type.

BUD-6000(LABEL () L
NODENLOBUD 6000

RKEN KEIKI Co., Ltd.”2-7-6, Azusawa.
Itabashi~ku. Tokyo. 174-8744, Japan

WARNING ~ Use only battery types
LR6 TOSHBA or MNI500 DURACELL

Measurement Section, including Additional Narrative Remarks (as deemed applicable)
Warning marking:
GX-6000(LABEL A)

MODEL GX-6000

INST.No.

RIKEN KEIKI Co., Ltd.

2-1-6. Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan

B ET o

BUL-6000(_ABEL B) A e

MOD E|_ BUL-6000 . | |1|
INSTN OV !

O BUD-60 I\)'\J'\L“".JEL D)

f

MRKEK co. Lid/2-7-5, Azusave pzm=
stk Tokyo, 7487 TAL, Jopan c € @ c € B A
ﬁﬂ%rﬁ\”hnru MHr n haz..m:. 2460 A Hmem”w&ﬁ:@
3UD-0000(LABEL C A RN IL16E ”uﬂf XHHMKT‘ A F:E'-H;I;N
Yib . —3"| Presafel>ATEXGI/] A [revisIon
‘ 10 |EL BUD-6000 IECEXx —‘RE |F_I:HH A HEVI;IjN
RREN KEKI Co. Lid/2-7-6. Awusane el B Jrensio
sl ¥} s
‘f Tﬁq\ﬂljtu H*m s, tmpw /]T F{qun Read manud for safefy info. Aot
[R6 TOSHBA or MNIS00 DURACELL ) (D0 fof tpen i hazlo J Al = ® |
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IECEx TEST REPORT COVER

ExTR Reference Number............... :

ExTR Free Reference Number ...... :

NO/PRE/ExTR15.0012/03
PRJN-238467-2021-PA-NOR

Compiled by + signature (ExTL)....:  Gunnar Nielsen /] oy /W
Reviewed by + signature (ExTL)....:  Stig André Norheim e
- e U —
Approved by + signature (ExCB)...:  Asle Kaastad e M«A
Date of iSSU€ .......eveveiiiiieiiieeee : 2021-04-28
Ex Testing Laboratory (ExTL)........ :
DNV

AdAress.......oouvveeeeiieieeeieeeeeeeeeee : DNV Product Assurance AS
Veritasveien 3
1363 Hoavik
Norway
Ex Certification Body (EXCB)......... :
DNV

AdAress ..o :

DNV Product Assurance AS
Veritasveien 3

1363 Hovik

Norway

Applicant's name.........ccccceeieeeenes :

AdAress......oeeeeeiiiieeeeeeeee :

a0

RIKEN KEIKI

RIKEN KEIKI Co., Ltd.
2-7-6, Azusawa, Itabashi-ku,
Tokyo, 174-8744, Japan

Standards associated with this

ExTR package ...........ccccceeeneeenn. :
Clauses considered ....................... :

Test Report Form Number............. :

Related Amendments, Corrigenda

OFISHS ..o :

IEC 60079-0: 2017 edition 7
IEC 60079-11: 2011 edition 6

All clauses considered
EXTR Cover_8 (released 2020-05)
N/A

Test item description...................... :
Model/type reference ..................... :
Code(e.g. Ex _ I T Devrrreennn. :

Rating......ocovvveiiiie e, :

Portable Gas Monitor
GX-6000

Exia lIB T4/T3 Ga
Exia lIC T4/T3 Ga
See General Product Information for details.

Battery operated. BUL-6000 (rechargeable Li-ion battery unit) or
BUD-6000 (Alkaline battery unit). For BUD-6000: use only Toshiba
LR6 or Duracell MN1500 AA-batteries.

ExTR Package Contents

Assembled ExTR documents and Additional reference material:

IECEx Test Report Cover
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ExTR Reference No. NO/PRE/ExTR15.0012/03

ExTR Package Contents

Assembled ExTR documents and Additional reference material:

IECEx Test Report: IEC 60079-0, Edition 7

IECEx Test Report Addendum: IEC 60079-0, edition 7 and IEC 60079-11, Edition 6

Manufacturer's name ..................... : RIKEN KEIKI Co., Ltd.
AdAress ..o : 2-7-6, Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan
Additional locations ....................... : RIKEN KEIKI Co., Ltd.
2-3, Minamisakae-cho, Kasukabe-shi, Saitama, 344-0057,Japan
RIKEN KEIKI NARA MFG. Co., Ltd.
49-1, Abe, Sakurai-shi, Nara, 633-0054, Japan

Trademark .....coeeeeeeeeeeeeeeeeeeeeeeen : R{

RIKEN KEIKI

Certificate No. (optional) ................ : IECEx PRE 15.0011/04

QAR Reference No. (optional).......: NO/PRE/QAR19.0018/01

Particulars: Test item vs. Test requirements

Classification of installation and use.............cccccceevviiiiieneeenn. . portable /hand-held
Ingress protection ...........ccccccccveienieiiiiieiiieeeeeeeees. - MinL 1P 20

Rated ambient temperature range (°C)........cccccccceeviciveneeeeee s -20°C £ Ta £ +50°C

General remarks:

The test results presented in this EXTR package relate only to the item or product tested.

= "(See Attachment #)" refers to additional information appended to the ExTR package.

= "(See appended table)" refers to a table appended to the ExTR package.

» Throughout this ExTR package, a point is used as the decimal separator.

= Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

= |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

The technical content of this ExXTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

General product information:

Equipment under test hereby referred to as EUT is a portable gas monitor model GX-6000 manufactured
by Riken Keiki Co., Ltd . EUT is used for measuring flammable gas concentration in hazardous location.
EUT is build up in major by approximately same parts of similar models (e.g. models GX-2012GT, GX-
2009 or GX-8000 which all are manufactured by Riken Keiki) and has same Ex protection concept (intrinsic
safe). These similar models are separately Ex certified devices. This investigation is therefore based on
former evaluation of the used parts. Test results and safety info are extracted from respective test reports
of similar models and are documented in this report package. Additional evaluation are performed for
relevant requirements which may not be covered by these certifications.

EUT is an battery-operated handheld portable device and is built up by plastic enclosure with minor metal
parts such as assembly screws. The display is located in front/top of EUT. At the bottom/rear side is the
battery unit. Two alternative battery units may be used with EUT. BUD-6000 is the alkaline dry battery unit
and BUL-6000 is the Li-ion battery unit. Replacement or charging of battery unit can be performed by end-
users and is only allowed in non-hazardous areas. More technical details of design is explained in
Appendix A.1 of the associated IEC60079-11 test report.

Several safety instructions are found in attached manual. Specific safe instructions are also marked on
labels. See Copy of marking plate in addition.
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ExTR Reference No. NO/PRE/ExTR15.0012/03

-Warning: "Do not charge in hazardous location”

+Warning: "Do not charge it except by genuine charger

. Warning: “Do not replace battery unit in hazardous location”
-Warning: "Do not replace dry batteries in hazardous location

-Warning: “Do Not attempt to disassemble or alter the instrument”
-Use only battery unit type BUD-6000 with three series connected Alkaline Manganese AA batteries, type
LR6 manufactured by Toshiba or MN1500 by Duracell, or use chargeable battery unit type BUL-6000.

EUT is consisting of a main part and a battery unit (BUL-6000 or BUD-6000). No tools is needed to remove
battery units from the main part. The BUL-6000 battery unit is an encapsulated device. The enclosure used
anti-electrostatic material with minor smaller parts of other regular plastic material. Small accessible metal
parts are built-in to the anti-electrostatic material and therefore are not considered to be isolated. Inside the
main part is electronics including small internal pump RP-12, DC vibration motor and piezoelectric device
BZ-9K. These devices are used in similar models which have been separately certified with regards to Ex
requirements. The majority of this investigation is based on test reports and associated appendix with inter
alia Test report no. NL/KEM/ExTR11.0038 & NL/DEK/ExTR13.0075/00. However report reference to
extracted test results will be detailed in associated test reports of this certification.
The charger modules BC-6000 & SDM-6000 are assessed and included in this investigation but not the
AC/DC power adapter. Electronic design concept of charger modules are identically. The difference
between the two charger modules made no impact to the type of protection. Assessment of module BC-
6000 is representative for module SDM-6000 as well.
Included in this certification are following parts which comprise EUT:

- GX-6000: Portable Gas Monitor

- BUL-6000: Rechargeable Li-ion battery unit

- BUD-6000: Alkaline battery unit. Only type Toshiba LR6 AA size is allowed.

- BC-6000: Charge module

- SDM-6000: Charge module

- NC-6264A: Combustible gas sensor

- Toxic gas sensor

- Oxygen sensor

- Smart sensor type DES

- Smart sensor type ESS

- Smart sensor type PIS

- Smart sensor type OSS

When the combustible gas sensor is used the gas group is limited to IIB.

Ex code Ambient temperature | Combustible gas sensor | Battery
Exia llB T4 Ga -20°C 1o +50°C Mounted BUL-6000
Exia llIC T4 Ga -20°C to +50°C BUL-6000
Not mounted
Exia llB T4 Ga -20°C to +50°C Mounted BUD-6000
LR6 (Toshiba)
BUD-6000
Exia lIC T4 Ga -20°C to +50°C LR6 (Toshiba)
Not mounted
BUD-6000
ExiallB T3 Ga -20°C to +50°C MN1500 (Duracell)
Mounted
BUD-6000
Exia llC T3 Ga -20°C to +50°C MN1500 (Duracell)

Not mounted

Details of change (applicable only when revising an existing ExTR package):

Updated to the latest edition of IEC 60079-0, include an additional battery cell for use with BUD-6000 and
update gas group to IIB when the combustible gas sensor (NC-6264A) is used.
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Copy of Marking Plate:

MODEL GX-6000 DR U501 )
INST.No. ol leEIKI Lid/2-7-6, Arusan
RIKEN KEIKI Co.. Ltd. ”f{ﬁﬁ' ~ku. A kyo. 174-8744, Japan
2-1-6, Azusawa, ltabashiku. Tokyo. 114-8744, Japan ﬁ"a nmf hqrgL battery in haz.loc.
c €246O @
GEXIG]IBC/HEM/?GU
Presafel5ATEXO]
N, BUB-6000 [ECEx PRE 15.001)
AIKENKEKI Co.. L1d./2-7-6. Azusawa, A
Hquf\mh'ul k. Tokyo. 174-8744, Jopr Read manuel for safefy info.
Use onlybatery types: LR6 TOSHIBA [ Do ot open in hazloc.
Details regarding ‘trade agent’ / ‘local assembler’ application in accordance with OD 203:
N/A

Testing not fully performed by ExTL staff at the above ExTL address:

National differences considered as part of this evaluation:
N/A

“Specific Conditions of Use” / “Schedule of Limitations”:

No ‘Specific condition of use’ are claimed.

Routine tests:
N/A

Date(s) of performance for all testing:

N / A — No extra testing for this update.

Copyright © 2020 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Technical Documents

Title: Drawing No.: Rev. Level: Date:

*INDEX GX-6000 E3-6991-5470-70-01K 6 2021.04.23

Note: An * is included before the title of documents that are new or revised.
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
1 Scope
2 Normative references
3 Terms and definitions
4 Equipment grouping
4.1 General According to clause 4.3. Pass
4.2 Group | Group II. N/A
Equipment under test hereby referred to as
EUT is portable gas monitor GX-6000
including charger modules BC-6000/SDM-
6000. See General product information. Ex ia
4.3 Group I IB/IIC T4/T3 Ga -20°C < Ta < +50°C Pass
See Measurement Section, including
Additional Narrative Remarks at the end of
the report for details.
4.4 Group llI Group II. N/A
45 Equipment for a particular No particular explosive atmosphere specified. N/ A
' explosive gas atmosphere
5
See also Temperatures
DS P
2015/011A
51 Environmental influences
Exia lIC T4/T3 Ga -20°C <Ta<+50°C
51.1 Ambient temperature See Measurement Section, including Pass
Additional Narrative Remarks at the end of
the report for details.
51.2 Exte_rnal source of heating or No external sources of heating or cooling. N/A
cooling
592 Service temperature Not required due to exclusion of cl. 7.2 by N/A

Table 1 of IEC60079-11: 2011.

TRF No. ExTR60079-0_7B_DS
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
53 Maximum surface temperature
Maximum surface temperature is considered
taken into account requirements of thermal
53.1 Determination of maximum ignition compliance of cl.5.6 of IEC 60079-11. Pass
e surface temperature Evaluation documented in Appendix A.3 &
B.3 of associated IEC60079-11 and
addendum test reports.
5.3.2 Limitation of maximum surface temperature
5.3.21 Group | electrical equipment Not Group | electrical equipment. N/A
. ; See 5.3.1. T4/T3 temperature class assigned
5.3.2.2 Group Il electrical equipment and recognized. See Copy of marking plate. Pass
5.3.2.3 Group Il electrical equipment Not Group Il electrical equipment. N/A
Maximum surface temperature
5.3.2.3.1 for EPL Da N/A
Maximum surface temperature
5.3.2.3.2 for EPL Db N/A
Maximum surface temperature
5.3.2.33 determined without a layer of N/A
dust for EPL Dc
Considered taken into account requirements
Small component temperature | of thermal ignition compliance cl. 5.6 of IEC
5.3.3 for Group | or Group Il electrical | 60079-11. Evaluation documented in Pass
equipment Appendix A.3 & B.3 of associated IEC60079-
11 and addendum test reports.
Component temperature of
5.34 smooth surfaces for Group | or | No such components. N/A
Group Il electrical equipment
6 Requirements for all electrical equipment
6.1 General Requirements of IEC60079-11: 2011 Pass
' considered. Code Exia lIB/IIC T4/T3 Ga.
Excluded by Table 1 of IEC60079-11: 2011
Mechanical strenath of except for the drop test which is documented
6.2 equipment 9 in appended Table 26.4.3. Requirementofcl. |[N/A
quip 6.1.2.3 a) of IEC60079-11: 2011 is not
applicable.
6.3 Opening times Excluded by Table 1 of IEC60079-11: 2011 N/A
Circulating currents in Excluded by Table 1 of IEC60079-11: 2011
6.4 enclosures (e.g. of large electric N/A
machines)
6.5 Gasket retention Excluded by Table 1 of IEC60079-11: 2011 N/A

TRF No. ExTR60079-0_7B_DS
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Electromagnetic and ultrasonic | EUT is not electromagnetic or ultrasonic
6.6 - . e . Pass
energy radiating equipment energy radiating equipment
6.6.1 General N/A
6.6.2 Radio frequency sources N/A
6.6.3 Ultrasonic sources N/A
Lasers. luminaires. and other The lamp OL-8270BPA is separately Ex
s . certified, test report TxTR12.0033 is
6.6.4 non-divergent continuous wave d ted. See A dix D i iated Pass
optical sources ocumented. See Appendix D in associate
IEC60079-11 test report.
7 Non-metallic enclosures and non-metallic parts of enclosures
7.1 General
Excluded by Table 1 of IEC60079-11: 2011.
711 Applicability Requirement of cl. 6.1.2.3 a) of IEC60079-11: [N/ A
2011 is not applicable
71.2 Specification of materials
71.21 General See above and clauses 7.4 & 24. Pass
7122 Plastic materials See above. Pass
7123 Elastomers O-ring used but not for Ex safety purpose. N/A
7124 Materials used for cementing No such parts. N/A
Excluded by Table 1 of IEC60079-11: 2011.
7.2 Thermal endurance Requirement of cl. 6.1.2.3 a) of IEC60079-11: [N/ A
2011 is not applicable
7.21 Tests for thermal endurance N/A
7.2.2 Material selection N/A
793 Alternative_ qualification_of N/A
elastomeric sealing O-rings
Excluded by Table 1 of IEC60079-11: 2011.
7.3 Resistance to ultraviolet light Requirement of cl. 6.1.2.3 a) of IEC60079-11: [N/ A
2011 is not applicable
7.4 Electrostatic charges on external non-metallic materials
7.4.1 Applicability Applied. Pass
Material ESC9448N & LCD panel sheet PET
Avoidance of a build-up of 300R. All material have surface resistance of
\ P less than 1GQ. See appended table 26.13.
742 electrostatic charge for Group | Al I s of lar plasti terial Pass
or Group || smaller parts of regular plastic materia
have surface area less than 400mm?>. Refer
to drawing M2-4777-01-01K.
Avoidance of a build-up of Not Group Il equipment.
7.4.3 electrostatic charge for Group N/A

TRF No. ExTR60079-0_7B_DS
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
Small accessible metal parts exist but
enclosure’s conductive plastic materials are
. used so the mentioned parts are not isolated.
Attached external conductive . .
7.5 arts However small metallic parts are considered |Pass
P to represent not more than 3pF. Refer to
Note 1 of cl. 7.5 of this standard. See
appended Table 26.13.
| 8 | Metallic enclosures and metallic parts of enclosures
| 8.1 | Material composition | See 8.3 & 24. | Pass
| 8.2 | Group | | Not Group | equipment. | N/A
Small parts of stainless steel material used
8.3 Grouo I such as air inlets. Less than 10 % in total of Pass
’ P Al, Mg, Ti & Zr and less than 7.5% in total of
Mg, Ti & Zr. See also 7.5
8.4 Group llI Not Group Il equipment. N/A
8.5 Copper Alloys No copper alloys. N/A
9 | Fasteners | Excluded by Table 1 of IEC60079-11: 2011. |N/A
| 9.1 | General | | N/A
| 9.2 | Special fasteners | | N/A
9.3 Holes for special fasteners
9.31 Thread engagement N/A
9.3.2 Tolerance and clearance N/A
| 9.4 | Hexagon socket set screws | | N/A
| 10 | Interlocking devices | No such parts. | N/A
| 11 | Bushings | No such parts. | N/A
| 12 | (Reserved for future use)

TRF No. ExTR60079-0_7B_DS
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
13 EUT is not investigated as Ex component.
See also Ex Components N/A
DS 2014/001
13.1 General N/A
13.2 Mounting N/A
| 13.3 | Internal mounting | | N/A
| 13.4 | External mounting | | N/A
| 13.5 | Ex Component certificate | | N/A
Requirements of this clause is excluded by
Table 1 of IEC60079-11. Gas monitor GX-
6000 and charger module BC-6000 are
14 Connection facilities treated as the s_an'glrelEL?T. Connect'lon N/A
between them is intrinsic safe and is
assessed according to requirements of
IEC60079-11. Charging in safe area only.
Refer to associated IEC60079-11 test report.
141 General N/A
14.2 Type of protection N/A
14.3 Creepage and clearance N/A
15 Connection facilities for Requirements of this clause is excluded by N/A
earthing or bonding conductors | Table 1 of IEC60079-11.
15.1 Equipment requiring earthing or bonding
15.1.1 Internal earthing N/A
15.1.2 External bonding N/A
15.2 Equpment not requiring N/A
earthing
Size of protective earthing
153 conductor connection N7A
15.4 Size of equotenhgl bonding N/ A
conductor connection

TRF No. ExTR60079-0_7B_DS
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
15.5 Protection against corrosion N/A
15.6 Securen_ess of electrical N/A
connections
15.7 Internal earth continuity plate N/A
Excluded by Table 1 of IEC60079-11: 2011.
16 Entries into enclosures Requirement of cl. 6.1.2.3 a) of IEC60079-11: [N/ A
2011 is not applicable

| 16.1 | General | IN/A
| 16.2 | Identification of entries | | N/A
163 | Cable glands | IN/A
| 16.4 | Blanking elements | | N/A
| 16.5 | Thread adapters | | N/A
Temperature at branching point
16.6 and entry point N7A
16.7 Electrostatic charges of cable N/ A
sheaths
Excluded by Table 1 of IEC60079-11: 2011.
Supplementary requirements However EUT’s built-in micro pump type RP-
17 forF:aFI)ectric ma}c/:hinqes 12 is assessed for intrinsic safe N/A
requirements. Refer to associated IEC60079-
11 test report.
171 General N/A
17.2 Ventilation
17.2.1 Ventilation openings N/A
17.2.2 Materials for external fans N/A
1723 Cooling fans of rotating electric N/A
machines
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
17.2.31 Fans and fan hoods N/A
17232 Construgtiqn and mounting of N/A
the ventilating systems
17233 Clearances for the ventilating N/A
system
17.2.4 Auxiliary motor cooling fans N/A
17.2.5 Room ventilating fans
17.2.5.1 Applicability N/A
17.2.5.2 General N/A
17.2.5.3 Fan and fan hoods N/A
17.2.5.4 Construction and mounting N/A
17.2.5.5 Clearances for rotating parts N/A
17.3 Bearings N/A
Supplementary requirements .
18 for switchgear Excluded by Table 1 of IEC60079-11: 2011. |[N/A
18.1 Flammable dielectric N/A
18.2 Disconnectors N/A
18.3 Group | — Provisions for locking N/A
18.4 Doors and covers N/A
19 Reserved for future use
Supplementary requirements Excluded by Table 1 of IEC60079-11: 2011.
20 for external plugs, socket N/ A
outlets and connectors for field
wiring connection
201 General N/A
20.2 Explosive gas atmospheres N/A
20.3 Explosive dust atmospheres N/A
20.4 Energized plugs N/A
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
21 Supplementary requirements Excluded by Table 1 of IEC60079-11: 2011. N/A
for luminaires
211 General N/A

Covers for luminaires of EPL
21.2 Mb, EPL Gb. or EPL Db N/A

Covers for luminaires of EPL
213 Gc or EPL Dc N/A

21.4 Sodium lamps N/A

Supplementary requirements No such parts.

22 for caplights and handlights N/A

221 Group | caplights N/A
Group Il and Group Il caplights

22.2 and handlights N/A

23 Equipment incorporating cells and batteries

Refer to associated IEC60079-11 test report
23.1 General for detailed assessments and testing of Pass
battery units.

Interconnection of cells to form | BUD-6000 & BUL-6000 units & SR616 button

23.2 batteries cell assessed. See 23.1 Pass
23.3 Cell types Refer to associated IEC60079-11 test report | Pass
| 23.4 | Cells in a battery | Refer to associated IEC60079-11 test report | Pass
| 23.5 | Ratings of batteries | Refer to associated IEC60079-11 test report | Pass

Warnings provided. See General product
information and Copy of marking plates. For
alkaline batteries only Toshiba LR6 or
MN1500 by Duracell (AA size) are allowed to
be used. See also 29.13. No other batteries
are interchangeable.

23.6 Interchangeability Pass
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
237 Charging of primary batteries ggo%harglng circuits for dry battery unit BUD- Pass
| 23.8 | Leakage | Refer to associated IEC60079-11 test report. | Pass
| 23.9 | Connections | Refer to associated IEC60079-11 test report. | Pass
| 23.10 | Orientation | Refer to associated IEC60079-11 test report. | Pass
Replacement of cells or Warnings provided. See 29.13 and Copy of
23.11 pa marking plates and associated IEC60079-11 | Pass
batteries
test report.
23.12 Replaceable battery pack See 23.11. Pass
Documentation concerning explosion safety
aspects of EUT is prepared by the
24 Documentation manufacturer and is reviewed as part of this | Pass
investigation. Documentation is kept in file at
DNV Product Assurance AS.
Compliance of prototype or EUT is checked for compliance with
25 : : : Pass
sample with documents documentation required by clause 24.
26 Type tests
Type tests performed accordingly. Refer to
26.1 General Measurement section of this report and Pass
' Appendix section of the associated IEC
60079-11: 2011 test report.
26.2 Test configuration Least favorable test condition considered for Pass
each test.
26.3 Tests in explosive test mixtures | Refer to associated IEC60079-11 test report. | p5gg
26.4 Tests of enclosures
26.41 Order of tests
Excluded by Table 1 of IEC60079-11: 2011
Metallic enclosures, metallic except for the drop test which is documented
26.4.1.1 parts of enclosures and glass in appended Table 26.4.3. Requirementofcl. [N/A
parts of enclosures 6.1.2.3 a) of IEC60079-11: 2011 is not
applicable.

TRF No. ExTR60079-0_7B_DS
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
26.4.1.2 Non-metallic enclosures or non-metallic parts of enclosures
26.4.1.2.1 General N/A
26.4.1.2.2 Group | equipment N/A
26.4.123 Gro_up Il and Group llI N/A

equipment

Impact test is exempted for enclosure but is

performed according to the testing of the
26.4.2 Resistance to impact built-in piezoelectric device, buzzer type BZ- | Pass

9K. Refer to associated IEC60079-11 test

report.

26.4.3 Drop test See appended table 26.4.3. Pass
26.4.4 Acceptance criteria Considered. Pass
26.4.5

See also Degree of protection (IP) by enclosures

DS 2012/003

Requirements of P20 is checked and
26.4.5.1 Test procedure recognized for compliance. Higher IP rating is | Pass

not covered by this investigation.
26.4.5.2 Acceptance criteria See above. Pass
26.5 Thermal tests
26.5.1 Temperature measurement
26.5.1.1 General Refer to associated IEC60079-11 test report. | Pass
26.5.1.2 Service temperature See 5.2. Pass
26.5.1.3 Maximum surface temperature l\(/l)o5dg|3d requirements considered. See 5.3.1 Pass

Excluded by Table 1 of IEC60079-11: 2011.

26.5.2 Thermal shock test Requirement of cl. 6.1.2.3 a) of IEC60079-11: [N/ A

2011 is not applicable.

26.5.3 Small component ignition test (Group | and Group )

See 5.3.1 to 5.3.3 and associated IEC60079-
26.5.3.1 General 11 test report Pass
26.5.3.2 Procedure Pass
26.5.3.3 Acceptance criteria Pass
26.6 Torque test for bushings Excluded by Table 1 of IEC60079-11: 2011. |N/A
26.6.1 Test procedure N/A
26.6.2 Acceptance criteria N/A

Excluded by Table 1 of IEC60079-11: 2011.

26.7 Non-metallic enclosures or non- | Requirement of cl. 6.1.2.3 a) of IEC60079-11: N/ A
' metallic parts of enclosures 2011 is not applicable. See General product
information.
26.71 General N/A
26.7.2 Test temperatures N/A
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
| 26.8 | Thermal endurance to heat | See 26.7. | N/A
| 26.9 | Thermal endurance to cold | See 26.7. | N/A
Excluded by Table 1 of IEC60079-11: 2011.
26.10 Resistance to UV light Requirement of cl. 6.1.2.3 a) of IEC60079- N/A
11: 2011 is not applicable.
26.10.1 General
26.10.2 Light exposure
26.10.3 Acceptance criteria N/A
26.11 Resistance to chemical agents | Not Group | equipment. Also excluded by N/A
' for Group | equipment Table 1 of IEC60079-11: 2011.
26.12 Earth continuity Handheld portable equipment. N/A
Surface resistance test of parts | See appended table 26.13.
26.13 of enclosures of non-metallic N/A
materials
26.14 Measurement of capacitance
26.14.1 General See 7.5. N/A
26.14.2 Test procedure N/A
Verification of ratings of Excluded by Table 1 of IEC60079-11: 2011.
26.15 o N/A
ventilating fans
Alternative qualification of Excluded by Table 1 of IEC60079-11: 2011.
26.16 > qualit . Requirement of cl. 6.1.2.3 a) of IEC60079-11: [N/ A
elastomeric sealing O-rings . .
2011 is not applicable.
26.17 Transferred charge test Tested according to clause 26.13. N/A
26.17.1 Test equipment N/A
26.17.2 Test sample N/A
26.17.3 Test procedure N/A
No routine verification and tests are required
27 Routine tests for any used components by clause 11 of N/A
IEC60079-11: 2011
28 Manufacturer's responsibility

TRF No. ExTR60079-0_7B_DS
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
The manufacturer is held responsible to carry
out necessary tests and verifications to
ensure that each produced items is in
28 1 Conformity with the compliance with the documentation which is Pass
' documentation provided for this investigation. Such
verifications should be part of the procedures
incorporated in the QA system of
manufacturer.
28.2 Certificate Cerhﬂ_catg is issued in due course of this Pass
investigation.
28.3 Responsibility for marking Compliance with appllcable requirements of Pass
relevant standards is documented.
| 29 | Marking
| 29.1 | Applicability Marking applied. Pass
29.2 Location Marking labels are visible on external Pass
enclosure.
293 General See below. Pass
Exia lIB/IIC T4/T3 Ga -20°C < Ta<+50°C
29.4 Ex marking for explosive gas See Copy of marking plate and Measurement Pass
' atmospheres Section, including Additional Narrative
Remarks below.
29.5 Ex marking for explosive dust N/A
atmospheres
Combined types (or levels) of See 29.4. One typellevel of protection
29.6 ; N/A
protection employed.
29.7 | Multiple types of protection N/A
Ga equipment using two No such application.
29.8 independent Gb types (or N/A
levels) of protection
EUT not intended for installation in a
29.9 Boundary wall boundary wall. EUT is hand held. N/A
29.10 Ex Components Ex equipment considered. N/A
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
29.11 Small Ex Equipment and small N/A
Ex Components
Extremely small Ex Equipment
29.12 and extremely small Ex N/A

Components

Warnings provided with regards to specific
instructions of type of battery, replacement &
29.13 Warning markings charging, and safety instructions in User Pass
manual. See Copy of marking plate and
General product information.

29.14 Cells and batteries Properly marked internally. Pass

Electric machines operated with | No such parts.

29.15 N/A
a converter

29.16 Examples of marking See Copy of marking plate. Pass

30 Instructions

Documentation required by clause 24 of
301 General IEC60079-0 & clause 13 of IEC60079-11 is Pass
reviewed and recognized for compliance.

Specific safety instructions are provided with

30.2 Cells and batteries regards to brand & type of battery. Pass
| 30.3 | Electrical machines | No such parts. | N/A
| 30.4 |Venti|ating fans | No such parts. | N/A
| 30.5 | Cable glands | No such parts. | N/A

Annex A Supplementary requirements No cable glands. N/A

(Normative) |for cable glands

A1 General N/A

A.2 Constructional requirements

A.2.1 Cable sealing N/A

A2.2 Filling compounds N/A

A23 Clamping

A.2.31 General N/A
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
A23.2 Group Il or Il cable glands N/A
A24 Lead-in of cable
A2.4.1 Sharp edges N/A
A2.4.2 Point of entry N/A
A2.5 Released by a tool N/A
A2.6 Fixing N/A
A27 Degree of protection N/A
A.3 Type tests
A.3.1 Tests of clamping of non-armoured and braided cables
A311 t(r:feb;igi?]gdr?ngith clamping by N/A
A3.12 ]Siil.lailrl?gec%l;np%sumth clamping by N/A
ASI3 | ot clamping devics N/A
A3.1.4 Clamping test N/A
A.3.15 Mechanical strength N/A
A.3.2 Tests of clamping of armoured cables N/A
A.3.21 Tests of clamping where the armourings are clamped by a device integral to the gland
A3.2.11 General N/A
A.3.21.2 Clamping test N/A
A.3.2.1.3 Mechanical strength N/A
Tests of clamping where the
A3.2.2 armourings are not clamped by N/A
a device integral to the gland
A33 i'lr'zggcttest for resistance to N/A
A3.4 ;I;gitc;‘]?(rzad;gerggg;grotection N/A
A4 Marking
A4 Marking of cable glands N/A
A 492 Irtijntznstification of cable-sealing N/A
A5 Instructions N/A
'(Al\Tcr:rer;(a?ive) Requirements for Ex Components
Table B.A égﬁl}iggrt?(ielirt]ygsof clauses to Ex Ex equipment considered. N/A
Annex C

(Informative)

Example of rig for resistance to impact test
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ExTR Reference No. NO/PRE/ExTR15.0012/03

IEC 60079-0

Clause Requirement — Test Result — Remark Verdict

Annex D

. Electric machines connected to converters
(Informative)

Annex E

. Temperature evaluation of electric machines
(Informative)

Annex F Guideline flowchart for tests of non-metallic enclosures or non-metallic parts of enclosures
(Informative) | (26.4)

Annex G

. Guidance flowchart for tests of cable glands
(Informative)

Annex H

(Informative) Shaft voltages resulting in motor bearing or shaft brush sparking Discharge energy calculation

Measurement Section, including Additional Narrative Remarks (as deemed applicable)
When the combustible gas sensor is used the gas group is limited to I1B.

Ex code Ambient temperature | Combustible gas sensor | Battery
Exia llB T4 Ga -20°C to +50°C Mounted BUL-6000
Exia lIC T4 Ga -20°C to +50°C BUL-6000
Not mounted
Exia llB T4 Ga -20°C to +50°C Mounted BUD-6000
ounte LR6 (Toshiba)
BUD-6000
Exia llIC T4 Ga -20°C to +50°C LR6 (Toshiba)
Not mounted
BUD-6000
ExiallB T3 Ga -20°C to +50°C MN1500 (Duracell)
Mounted
BUD-6000
Exia lIC T3 Ga -20°C to +50°C MN1500 (Duracell)

Not mounted

Clause 26.4.2 Impact test is exempted for enclosure but is performed according to the testing of the built-in
piezoelectric device, buzzer type BZ-9K. Refer to associated IEC60079-11 test report.

§26.4.3 Drop test | P
Part under test Test condition Remarks

GX-6000 w/ BUD-6000 *) No visible damages or scratch
GX-6000 w/ BUL-6000 *) No visible damages or scratch

TRF No. ExTR60079-0_7B_DS Page 16 of 17
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Supplementary information.

*) Samples were pre-conditioned in cold chamber with temperature of 30°C. Conditioning time: from 2015-01-12
time 09.00 to 2015-01-14 time 08.00. The samples were dropped on horizontal concrete surface in the cold
chamber. Drop performed four times for each sample in different positions. The samples were functioning normal
after test.

§ 26.13 Surface resistance test P
Part under test Test condition *) Remarks
ESC 9448N (black). Middle case *) 155Q (<1GQ)
PET 300R. Panel sheet *) 1.3MQ (<1GQ)

Supplementary information.

*) 24h pre-conditioning: 23.1°C & 47.8% rth. 500V insulation test in 60s duration. 10s rise/fall time. All other
smaller parts of regular plastic material are checked for surface area less than 400mm?2. Test performed on
2014-10-27

&) 24h pre-conditioning: 22.4°C & 26.4% rth. 500V insulation test in 60s duration. 10s rise/fall time. Test
performed 2015-02-05
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IECEx TEST REPORT ADDENDUM

® | [

ExXTR Reference Number .............. : NO/PRE/ExTR15.0012/03

EXTR Free Reference Number ...... : PRJN-238467-2021-PA-NOR ‘

Compiled by + signature (ExTL)....:  Gunnar Nielsen Kwau I
Reviewed by + signature (ExTL) ...:  Stig André Norheim Bb?wmw""l\/
Date of issu€........ccccvvevieiiiiiciiees : 2021-04-28

Ex Testing Laboratory (ExTL)........ :

DNV

AdAress.....cooveeieeieieeeeeeee e : DNV Product Assurance AS
Veritasveien 3
1363 Hovik
Norway

Applicant’s name...........cc.cccooueu.... : R{

RIKEN KEIK)

AdAress.....cooeeeieeieeieee e : RIKEN KEIKI Co., Ltd.
2-7-6, Azusawa, ltabashi-ku,
Tokyo, 174-8744, Japan

Standards.........cccceeeviiieieiicee e : |EC 60070-0 edition 7 and IEC 60079-11 edition 6
Test Report Form Number............. . EXTR Addendum_3 (released 2018-02)

Related Amendments, Corrigenda

Or ISHS oo, : NJ/A

Copyright © 2018 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem.................... N/A

- test item does meet the requirement........................... :Pass

General remarks:

The test results presented in this EXTR Addendum relate only to the item or product tested, and are only
valid when considered together with the related Ex Test Report that was previously issued, along with any
previously issued ExTR Addendums for the same item or product.

Only clauses and manufacturer’'s documents impacted by this document are detailed.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.
=  Throughout this document, a comma is used as the decimal separator.

The technical content of this ExXTR Addendum shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.
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Clause

Requirement — Test Result — Remark

Verdict

IEC 60079-0:

23

Equipment incorporating cells and batteries

The new, additional primary batteries that can be used (MN1500 by Duracell) is
tested by DEKRA. Test report NL/DEK/ExTR13.0075/02 is used for inclusion of
the battery to be used in this certification.

The primary cell is a manganese dioxide, alkali with IEC 60086-1 letter code L
(nominal voltage 1,5V and maximum open-circuit voltage 1,65V).

Due to the large safety margin of, 200°C — 86K - 50°C = 64K, T3 is accepted
based directly on the test results from the DEKRA report, even if the
temperature measurements of the Duracell batteries are performed without the
equipment’s battery enclosure used in this certification.

See Measurement Section, including Additional Narrative Remarks below for
details referring to the DEKRA report.

Pass

IEC 60079-11:

4

Grouping and classification of | When the combustible gas sensor (NC-6264A )
intrinsically safe apparatus is used the gas group will be 1IB (previous IIC).

and associated apparatus This is according to IECEx DS 2015/016A.

Pass

7.4

Primary and secondary cells See Measurement Section, including Additional
and batteries Narrative Remarks below for details referring to
the DEKRA report.

Pass

Measurement Section, including Additional Narrative Remarks (as deemed applicable)

Appendix D of NL/DEK/ExTR13.0075/02:

TRF No. ExT
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IECEx TEST REPORT of PARTIAL TESTING

APPENDIX D
DESCRIPTION OF THE TESTS

ExTR Refersnce Mumber ...
ExTR Frea Rafarence Number

Compiled by + signature (ExTL)....
Hoviewed by + signaturs (ExTL) ...

Date of issue

ML/DEMExTR 3, 0075/02
222TER2OD
E. Bomhof
R. Schuler
207 Bt

Ex Testing Laboratony (ExTL).
Adddress

DEXRA Cartification B,%,
Meandar 1051, BE25 M) Arthem, The Nelhatdands

Aoplisant's names, ..

Hiken Kaiki Co, Lbd,

Address,, ., =78 Azusaws, [tebashiku, Tokyo 1748744 Janan
Tasl Hem Alkaline coll size &8 lype MNI1500 by Duracel
Standards.., Ses cover shesd

Test procedurg ......c.cooe e simaes s

Test Report Form Mumber...........

|[ECEx System

Instructions for Intended Use of ExTR Appendix:
The Appendix describes the lests perfarmed,
Far sach spplicable test the descriplion, pracedure, results and candusan are repored,

Ganoral remarks;

The test resulls presented in this ExTR Appendix relate cnly o the fem or produect lested, and are anly
valid when considered together with the relaled Ex Test Repor that was previously issued, along with any
previcusly issusd ExTR Addendums for the same item or product,

Threugiout this aocument, @ poant =5 used as the decimal separaior,

The echnical content of this ExTR Appendx shall not be reproduced exceot & full without {he writhen
approval of the |ssuing ExCB and ExTL,

TRF No. ExTR Addendum_3
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Appendic D to;. NUDEK/ESTR13,007502
Applicant's name; Riken Keiki Co, Ltd,
Test itam: Alkaline call size AA type MN1500 by Duracell

1  Tests of |EC 6007311

13 Tests for cells and batleries

Egulpment Tested: 10 cells of sach type MN 1500 by Duracell

Chate of Test (dafmmiyyi 207 B=Db=0 fin 201 B=llE=06

Standard and Clavss: [ IEC 60075%=11:2011, clause 10,5
Description

Test procedure:
10.5 1 General

[®X] Monrechargeable cells shall be checked if the are newly supplied cells from the cell
manufacturer and fully charged (e.g. with & voltage test for a short perod with a ceriain [oad)
MOTE: Cells can be regarded new when supslied in criginzg| packaging

180 5.2 Elsctrolyle leakags test for cells and batlenss:
Ten test samples are subjected o the most anerous of the fallowng:

[X] gmart carcuit until discharged,

[ ] application of iIngut ar charging currepis within the manufacturer's recommendations

[1] charging & battery withan the manufactiurer's recommendatans with one ced fully
discharged or suffering from polarnity reversal

The: lest samples are placed wilh any case discantinuities, for example seals, (the + pole In most cases) facing
downward ar in the orentaiion specified by the manufactures of the dewice, over a piece of bloting paper far a

perlod of al least 12 h after tne apolication of the above tests.
10.5.3 Spark igniion and surface lemperalure fesl of cells and batllenegs.

[ 1 Spark ignition asseszment or tesfing shall be carmied out at the cell or patery externa|
tarminals using & gas midure for Gas group IANBNIC includingfexclidng safety factar,

[®]  The sher cireull current = determined taking the mest onesaus valee of shart-cireul current
from a test of 10 samples of the cell’'batery

[X] The maximum surface lemperature s determined ag follows, All current-miting
devices exiernal to the call or ballery shall be shod=carcuited for the test, Any external
shealh [of paper or metal, et} nol Farming par of the aclual cell enclosure 15
remaved for the test, The temperatuse is determined on the outer enclosure of each
cell or batlery and the maximum figure faken,

10,54 Ballery conlainer gressure lest

[1 Five samples of the battery contginer shall be subjscted to & pressures tes? to determine the
venlirg pressure, Pressure shall be applied to the inside of the container, The pressura is to
be gradually increased unt] venting ooowrs, The mawmum venting pressurs shall be recorded
and shall not excesd 30 kFa The maxzimum recorded wenting pressure shall be applied to 2 sample of
the batiery container for 8 pericd of at east 60 5,
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Appendiz D to;  NUDEK/EXTR13,007ST2
Applicant's name; Riken Keiki Ca, Lid,
Test itam: Alkaline call size AA type MMN1500 by Duracel

Test conditions:

1051 General

Wihen a shorscircull 15 required for lest purposes the resstance of the shorl=creuit link,
excluding connecions toif, elber shall not excesd 3 mo or have a voltage drop across it not
excesding 200 mW or 15 % of the call e,m.f, The shoa=circuil shall pe applied as close 1o the
cell or battery lesminals as practoable,

The 3 mil is acheeved by conmeclnglsaldering shart wites directly to the poles,

10.5 2 Elecirolyle leakage los! for cells and hatlenes,

The elacirclyle leakage test shall be conducted al the most cnerous lemperatura for ths type of cell which
might require a number of additional test (and hence additionzl samples) before the real test can be stared,

For this apparatus the maximum ambient temperature is 60 "C,
1053 Spark igrition and sufface lefmperalure fesl of colls and balleries!
The short circut currant measurement is determined by measurng the peak vollzge over & resistor of 5 mi,

Since the tempearature behavior of batteries is considered fo ba non linear the temperalure tes! s conducted at
the highest ambient temperature (see [EC B0078=11 cl. 10,2},

For this apparatis the maximum ambient temperatuce 15 60 °C,
Schoematic of battory test

T O T T e e e L 0 (T 1
: Soldered i TE"“’”‘“”'E;T;:; _ :
I | i i} Wires I
| oneen
| | ":-f temperature
J of 60 °C
I‘ - S - - - - - . S S . . S - .
Twisted wires
Fan Y
-

Conclusion

The maxmum temperature rise measured during shaort clrcuit 2t 50 °C ambient temparaiure was 86,0 K
(rasulting i maximum surface lermperalune of 148 50 which confirms wilth lemperalure class T3
requiraments, To comply with T4, Ihe maximum amient lemperature s 40 9,

There was no |eakage of electralyte from any sample,

The mamum peak current measured during short circuif was 199 A,

The datails of the fest are shown on the nexi pages,
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Appendix D to: NUDEK/ExTR13,007E02
Applicant's nama: Riken Keiki Co, Ltd,
Test itam: Alkaline call size A4 type MIN1500 by Duracell

Duracell MM 500:

Cell 10,5, 10,52 10,53 8) 10,52 b} Temperature test
1 WA ] B0 74
2 WA Mo g0 78,2
a WA Mo BO 4.4
4 MA Mo B0 To5
b WA Mo B ra
B MA Mo B0 72.3
7 WA Ma B0 BE.0
a M!A Mo B0 T6.8
9 WA Mo LT BO.5
10 WA Mo g0 TH.8
1 A 17.8

2 L | 19.2

3 NA 19.0

4 Nia | 18,8

5 NiA | 17.8

B MIA 14,7

[ WA : 189.3

a WA _ 14,8

2 NA 18,2

10 M A 18.2
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Appendix D to: NUDEK/ExTR13,0075/02
Applicant's name: Riken Keiki Co, Ltd,

Test itam:

Alkaline call size AA type MN1500 by Duracell

Figure of delta Temperature graph (samples 2, 4, 8, 10):
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Appendix D to: NUDEK/ExTR13,0075/02
Applicant's name: Riken Keiki Ca, Ltd,

Test item: Alkaline call size AA type MN1500 by Duracell
Figure of delta Temperature graph (samples 1, 7, 9):
wa ' - ! ~ ~ 1 ' sl |
60~ { { f i f t t t nattcr |
,MT t t | batca |
™o 1 barod |
00+ it o5 |
0504 hatte |
.0 battor |
o battoe [
%0 bar 0 |
- c\nw‘ it 10 |

QO% Tarb |
150+
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804
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150+

004
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-sn—if —
00~
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Figure of Short circuit current:
[ 1
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Appendix D to: NL/DEK/ExTR13,0075/02
Applicant's name: Riken Keiki Co, Ltd,
Test item: Alkaline cell size AA type MN1500 by Duracell

Test Setup:

Duracell MN1500 AA

Short circuit current resistor (5 mOhm) Short circult current measurement
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IECEx TEST REPORT COVER

ExTR Reference Number............... :
ExTR Free Reference Number ...... :
Compiled by + signature (ExTL) ....:
Reviewed by + signature (ExTL)....:
Approved by + signature (ExCB) ...:

Date of iSSUE .......covivveeeeiiieeeee :

NO/PRE/ExTR15.0012/02 / .
2%}01/\%8
PRJN-184491-2020-PA-NOR %

Ke Shen /%MM

Arne Hortman

Asle Kaastad Q\&g MMJ(

2020-08-18

Ex Testing Laboratory (ExTL)........ :

DNV GL Presafe AS

AdAress ... . Veritasveien 3, 1363 Havik, Norway
Ex Certification Body (ExCB)......... : DNV GL Presafe AS
Address.......ccceeeeee, :  Veritasveien 3, 1363 Havik, Norway

Applicant’'s name..........ccccceeeveneenn. :
AdAress .......oveeeveiiiiie e :

RIKEN KEIKI Co., Ltd.
2-7-6, Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan

Standards associated with this

EXTR package .........cccceeeeeeeeeieennn, :

Clauses considered ....................... :

Test Report Form Number............. :

Related Amendments, Corrigenda

OFISHS e, :

IEC 60079-0: 2011 6th Edition
IEC 60079-11: 2011 6th Edition
All clauses considered

EXTR Cover_7 (released 2018-02)
N/A

Test item description...................... :
Model/type reference ..................... :
Code(e.g. Ex _ ll_ T_)eeereeenn. :

Rating......cccuveeiiiiieii e :

Portable Gas Monitor
GX-6000

@ 11 GExiallC T4 Ga -20°C < Ta < +50°C

Battery operated. Battery units BUL-6000 & BUD-6000.
Charger modules BC-6000 or SDM-6000: Um= 250V

ExTR Package Contents

Assembled ExTR documents and Additional reference material:

IECEX Test Report Cover

IECEx Test Report: EXTR Addendum report
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Manufacturer's name .....................: RIKEN KEIKI Co., Ltd.
AdAress .......eeeveiveeniiiiieieiaes : 2-7-6, Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan
Additional locations .............c..........: RIKEN KEIKI Co., Ltd.

2-3, Minamisakae-cho, Kasukabe-shi, Saitama, 344-0057,Japan
RIKEN KEIKI NARA MFG. Co., Ltd.
49-1, Abe, Sakurai-shi, Nara, 633-0054, Japan

Trademark .....cceeeeeeeeeeeeeeeeeeeeee. : R{

RIKEN KEIK)

Certificate No. (optional) ................: IECEx PRE 14.0061

QAR Reference No. (optional) .......: NO/PRE/QAR19.0018/01

Particulars: Test item vs. Test requirements

Classification of installation and use ............ccccecviiiiriceeenne . (portable / hand-held)
Ingress protection ...........ccccceevvvieieiiiiiiiieeeeeeeeeeeeeens. - MinL 1P 20

Rated ambient temperature range (°C)......cccccccceeeeccvveeeeeeeeees. -20°C £ Ta < +50°C
Rated service temperature range (°C) for Ex Components...... Not applicable

General remarks:

The test results presented in this EXTR package relate only to the item or product tested.

= "(See Attachment #)" refers to additional information appended to the ExTR package.

= "(See appended table)" refers to a table appended to the ExTR package.

= Throughout this EXTR package, a point is used as the decimal separator.

= |Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

= |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

The technical content of this ExTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

General product information:

The test results presented in this EXTR package relate only to the item or product tested.

"(see Attachment #)" refers to additional information appended to the ExTR package.

"(see appended table)" refers to a table appended to the EXTR package.

Throughout this ExXTR package, a point is used as the decimal separator.

Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated

issue was considered “Not applicable” to the involved evaluation.

= |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

= The majority of test results presented in this EXTR package are extracted from the respective

certification which are listed in appended tables for reference.

The technical content of this EXTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

The standard IEC 60079-26: 2006 2nd Edition make reference to IEC 60079-0: 2004 4th edition. However
since IEC 60079-0: 2004 4th edition is withdrawn, IEC 60079-0: 2011 6th edition is considered for this
investigation.

This investigation is valid for both IECEx and ATEX certification which is handled by Presafe AS. The Ex
codes for both ATEX and IECEX certification may appear in associated test reports.

Equipment under test hereby referred to as EUT is a portable gas monitor model GX-6000 manufactured
by Riken Keiki Co., Ltd . EUT is used for measuring flammable gas concentration in hazardous location.
EUT is build up in major by approximately same parts of similar models (e.g. models GX-2012GT, GX-
2009 or GX-8000 which all are manufactured by Riken Keiki) and has same Ex protection concept (intrinsic
safe). These similar models are separately Ex certified devices. This investigation is therefore based on
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former evaluation of the used parts. Test results and safety info are extracted from respective test reports
of similar models and are documented in this report package. Additional evaluation are performed for
relevant requirements which may not be covered by these certifications.

EUT is an battery-operated handheld portable device and is built up by plastic enclosure with minor metal
parts such as assembly screws. The display is located in front/top of EUT. At the bottom/rear side is the
battery unit. Two alternative battery units may be used with EUT. BUD-6000 is the alkaline dry battery unit
and BUL-6000 is the Li-ion battery unit. Replacement or charging of battery unit can be performed by end-
users and is only allowed in non-hazardous areas. More technical details of design is explained in
Appendix A.1 of the associated IEC60079-11 test report. See also Photos below.

Several safety instructions are found in attached manual. Specific safe instructions are also marked on
labels. See Copy of marking plate in addition.

-Warning: "Do not charge in hazardous location”

-Warning: "Do not charge it except by genuine charger

. Warning: “Do not replace battery unit in hazardous location”
-Warning: Do not replace dry batteries in hazardous location

-Warning: “Do Not attempt to disassemble or alter the instrument”
-Use only battery unit type BUD-6000 with three series connected Alkaline Manganese AA batteries, type
LR6 manufactured by Toshiba, or use chargeable battery unit type BUL-6000.

EUT is consisting of a main part and a battery unit (BUL-6000 or BUD-6000). No tools is needed to remove
battery units from the main part. The BUL-6000 battery unit is an encapsulated device. The enclosure used
anti-electrostatic material with minor smaller parts of other regular plastic material. Small accessible metal
parts are built-in to the anti-electrostatic material and therefore are not considered to be isolated. Inside the
main part is electronics including small internal pump RP-12, DC vibration motor and piezoelectric device
BZ-9K. These devices are used in similar models which have been separately certified with regards to Ex
requirements. The majority of this investigation is based on test reports and associated appendix with inter
alia Test report no. NL/KEM/ExTR11.0038 & NL/DEK/ExTR13.0075/00. However report reference to
extracted test results will be detailed in associated test reports of this certification.
The charger modules BC-6000 & SDM-6000 are assessed and included in this investigation but not the
AC/DC power adapter. Electronic design concept of charger modules are identically. The difference
between the two charger modules made no impact to the type of protection. Assessment of module BC-
6000 is representative for module SDM-6000 as well.
Included in this certification are following parts which comprise EUT:

- GX-6000: Portable Gas Monitor

- BUL-6000: Rechargeable Li-ion battery unit

- BUD-6000: Alkaline battery unit. Only type Toshiba LR6 AA size is allowed.

- BC-6000: Charge module

- SDM-6000: Charge module

- NC-6264A: Combustible gas sensor

- Toxic gas sensor

- Oxygen sensor

- Smart sensor type DES

- Smart sensor type ESS

- Smart sensor type PIS

- Smart sensor type OSS

Details of change (applicable only when revising an existing ExTR package):

Add additional manufacturing location.

Copy of Marking Plate:
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WARNING

Do not open in haz.loc.

3
GX-6000(LABEL A!
c € @ MODEL GX-6000
INST.No.
2460 'I|KE\J\ KEIKI Co., Ltd.

16 Ex ia [IC T4 Ga

PresafelbATEXETTIX
IECEx PRE 15.00T11
20 CETA=+50T

Read manual for safety info.

214

wa, Habashi-ku, Tokyo, 114-8744, Japan

A BB

-

Kl Co.

ge buttery in haz.loc.

Ltd./2-7-6, Azustwa,

kU, Tokyo. 174-8744. Jopan

P b

J “I ybattery types:L

4./2-1-6. Azusawa,
. 174-8144, Jopan

Details regarding ‘trade agent’ / ‘local assembler’ application in accordance with OD 203:

N/A

Testing not fully performed by ExTL staff at the above ExTL address:

N/A

National differences considered as part of this evaluation:

N/A

“Specific Conditions of Use” / “Schedule of Limitations”:

No ‘Specific condition of use’ are claimed.

Routine tests:
N/A

Copyright © 2018 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All

rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Technical Documents

Title:

Drawing No.:

Rev. Level:

Date:

E3-6991-5470-70-01K

INDEX GX-6000

4

2020.3.31

Note: An * is included before the title of documents that are new or revised.
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IECEx TEST REPORT ADDENDUM

® P
ExTR Reference Number .............. : NO/PRE/ExTR15.0012/02 /%%My%@%
ExTR Free Reference Number...... : PRJN-184491-2020-PA-NOR
Compiled by + signature (ExTL)....:  Ke Shen /%W%M
Reviewed by + signature (ExTL) ...:  Arne Hortman
Date of iSSUE .......cccveeeiiiiieiiiiee, : 2020-08-18
Ex Testing Laboratory (ExTL)........ : DNV GL Presafe AS
AdAress ... . Veritasveien 3, 1363 Havik, Norway
Applicant's name...........cccocveeeenee . RIKEN KEIKI Co., Ltd.
AdAress ..o : 2-7-6, Azusawa, Itabashi-ku, Tokyo, 174-8744, Japan
Standards.........ccccceviiieiiiii e, : IEC 60079-0: 2011 6th Edition

IEC 60079-11: 2011 6th Edition

Test Report Form Number............. : ExXTR Addendum_3 (released 2018-02)
Related Amendments, Corrigenda
OFISHS ..o, : N/A

Copyright © 2018 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem .................... N/A

- test item does meet the requirement........................... :Pass

General remarks:

The test results presented in this EXTR Addendum relate only to the item or product tested, and are only
valid when considered together with the related Ex Test Report that was previously issued, along with any
previously issued ExXTR Addendums for the same item or product.

Only clauses and manufacturer's documents impacted by this document are detailed.

= "(see Attachment #)" refers to additional information appended to this document.
= "(see appended table)" refers to a table appended to this document.
»  Throughout this document, a point is used as the decimal separator.

The technical content of this ExXTR Addendum shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.
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ExTR Reference No. NO/PRE/ExTR15.0012/02

Clause Requirement — Test

Result — Remark

Verdict

Add additional manufacturing location.

Additional locations:
RIKEN KEIKI Co., Ltd.
2-3, Minamisakae-cho,
Kasukabe-shi,
Saitama, 344-0057,
Japan

RIKEN KEIKI NARA MFG. Co., Ltd.
49-1, Abe, Sakurai-shi,

Nara,

633-0054,

Japan

Pass

Measurement Section, including Additional Narrative Remarks (as deemed applicable)

N/A
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ExTR Reference No. NO/PRE/ExTR15.0012/01

I E(:. @ IECEx TEST REPORT COVER

ExTR Reference Number............... . NO/PRE/ExTR15.0012/01
EXTR Free Reference Number ...... . D0001494-01
Compiled by + signature (ExTL)....:  Hien Van Le Thanh
Reviewed by + signature (ExTL).....:  Arne Hortman
Approved by + signature (ExCB)....  Asle Kaastad
Date of issue .......cccoooiiiiiiiiiee, © 2015-06-16
Ex Testing Laboratory (EXTL)........ . Presafe AS
AdAreSS ... . Gaustadalléen 30, NO - 0373 Oslo, Norway
Ex Certification Body (EXCB)......... . Presafe AS
AdAress .......cooveeeeveiieeiecee e . Gaustadalléen 30, NO - 0373 Oslo, Norway
Applicant's name..............ccccuuue... . Riken Keiki Co., Ltd
AdAress......ccoeevviiiiiiiieeeee : 2-7-6 Azusawa, Itabashi, Tokyo 174-8744, Japan
Standards associated with this IEC 60079-0: 2011 6th Edition
EXTR package ........cccccovveevieennnnn. - IEC 60079-11: 2011 6th Edition
IEC 60079-26: 2006 2nd Edition
Clauses considered ...........c.ccc....... : Allclauses
Test procedure..........ccoveeeevcrinnnen, . |IECEx System
Test Report Form Number............. . EXTR Cover_5 (released 2014-01)
Test item description...................... . Portable Gas Monitor
Model/type reference...................... . GX-6000
Code (€.g. EX _ I T ). R 111G Exia lIC T4 Ga 20°C < Ta < +50°C
Rating.....cccvvveeii . Battery operated. Battery units BUL-6000 & BUD-6000.

Charger modules BC-6000 or SDM-6000: U,,= 250V

All testing fully performed by EXTL No. See General product information and below for additional
staff at EXTL address above: details.

Instructions for Intended Use of ExTR Cover:

An EXTR Cover is the sole top-level document to associate together all other parts of an IECEx Test
Report (ExTR) package. An ExTR package is comprised of an ExTR Cover and one or more associated
ExTR documents (which may include Ex Test Reports, ExTR Addendums and ExTR of National
Differences). All ExTR package documents are compiled and reviewed by the ExTL. The Issuing ExCB
indicates final approval of the overall ExTR package on this ExTR Cover.

Copyright © 2014 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEX System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader’s interpretation of
the reproduced material due to its placement and context.

TRF No. ExTR Cover_5 Page 1 of 6




ExTR Reference No. NO/PRE/ExTR15.0012/01

Manufacturer's name...................... : Riken Keiki Co., Ltd
AdAreSS ... . 2-7-6 Azusawa, ltabashi, Tokyo 174-8744, Japan

Trademark......ccoooeeeeeeeeeeeeeeeeeeee, : R{

Particulars: Test item vs. Test requirements

Classification of installation and use...............cccoocviiiininn . portable /hand-held
INgress proteCtion ..........cccccoiviiiiiiiiie e © Min. IP 20

Rated ambient temperature range (°C) ....ccoovvvviveiiieeeccinen . -20°C = Tas< +50°C
Rated service temperature range (°C) for Ex Components...... Not applicable

General remarks:
The test results presented in this EXTR package relate only to the item or product tested.

"(see Attachment #)" refers to additional information appended to the EXTR package.

"(see appended table)" refers to a table appended to the EXTR package.

Throughout this EXTR package, a point is used as the decimal separator.

Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

In accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

The majority of test results presented in this EXTR package are extracted from the respective
certification which are listed in appended tables for reference.

The technical content of this EXTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

The standard IEC 60079-26: 2006 2nd Edition make reference to IEC 60079-0: 2004 4th edition. However
since IEC 60079-0: 2004 4th edition is withdrawn, IEC 60079-0: 2011 6th edition is considered for this
investigation.

This investigation is valid for both IECEx and ATEX certification which is handled by Presafe AS. The Ex
codes for both ATEX and IECEX certification may appear in associated test reports.
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Copy of Marking Plate:

{WJJEL BUL-6000 “JQLTE\% BUD-6000
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General product information:

Equipment under test hereby referred to as EUT is a portable gas monitor model GX-6000 manufactured
by Riken Keiki Co., Ltd . EUT is used for measuring flammable gas concentration in hazardous location.
EUT is build up in major by approximately same parts of similar models (e.g. models GX-2012GT, GX-
2009 or GX-8000 which all are manufactured by Riken Keiki) and has same Ex protection concept
(intrinsic safe). These similar models are separately Ex certified devices. This investigation is therefore
based on former evaluation of the used parts. Test results and safety info are extracted from respective
test reports of similar models and are documented in this report package. Additional evaluation are
performed for relevant requirements which may not be covered by these certifications.

EUT is an battery-operated handheld portable device and is built up by plastic enclosure with minor metal
parts such as assembly screws. The display is located in front/top of EUT. At the bottom/rear side is the
battery unit. Two alternative battery units may be used with EUT. BUD-6000 is the alkaline dry battery unit
and BUL-6000 is the Li-ion battery unit. Replacement or charging of battery unit can be performed by end-
users and is only allowed in non-hazardous areas. More technical details of design is explained in
Appendix A.1 of the associated IEC60079-11 test report. See also Photos below.

Several safety instructions are found in attached manual. Specific safe instructions are also marked on
labels. See Copy of marking plate in addition.

-Warning: "Do not charge in hazardous location”

-Warning: Do not charge it except by genuine charger

. Warning: “Do not replace battery unit in hazardous location”
-Warning: "Do not replace dry batteries in hazardous location

-Warning: “Do Not attempt to disassemble or alter the instrument”
-Use only battery unit type BUD-6000 with three series connected Alkaline Manganese AA batteries, type
LR6 manufactured by Toshiba, or use chargeable battery unit type BUL-6000.

EUT is consisting of a main part and a battery unit (BUL-6000 or BUD-6000). No tools is needed to remove
battery units from the main part. The BUL-6000 battery unit is an encapsulated device. The enclosure used
anti-electrostatic material with minor smaller parts of other regular plastic material. Small accessible metal
parts are built-in to the anti-electrostatic material and therefore are not considered to be isolated. Inside the
main part is electronics including small internal pump RP-12, DC vibration motor and piezoelectric device
BZ-9K. These devices are used in similar models which have been separately certified with regards to Ex
requirements. The majority of this investigation is based on test reports and associated appendix with inter
alia Test report no. NL/KEM/ExTR11.0038 & NL/DEK/ExTR13.0075/00. However report reference to
extracted test results will be detailed in associated test reports of this certification.
The charger modules BC-6000 & SDM-6000 are assessed and included in this investigation but not the
AC/DC power adapter. Electronic design concept of charger modules are identically. The difference
between the two charger modules made no impact to the type of protection. Assessment of module BC-
6000 is representative for module SDM-6000 as well.
Included in this certification are following parts which comprise EUT:

- GX-6000: Portable Gas Monitor

- BUL-6000: Rechargeable Li-ion battery unit

- BUD-6000: Alkaline battery unit. Only type Toshiba LR6 AA size is allowed.

- BC-6000: Charge module

- SDM-6000: Charge module

- NC-6264A: Combustible gas sensor

- Toxic gas sensor

- Oxygen sensor

- Smart sensor type DES

- Smart sensor type ESS

- Smart sensor type PIS

- Smart sensor type OSS
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Photos. GX-6000 main unit & Battery units

GX-6000 main unit

| Front elevation |

BUD-6000 BUL-6000

GX-6000
main unit

Battery charger
BC-6000

Rear elevation

Sensors
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Details of change (applicable only when revising an existing ExTR package):
The changes concerned:

- Changed layout of DES sensor PCB in order to change the optical path length. The infrared
sensor is then able to measure additional gas type.
- Minor changes of non-safety components on charger module SDM-6000

This report is used in conjunction with all former test reports which are associated to Presafe project no.
D0001494 (EXTR Reference No. NO/PRE/ExTR15.0012 including all associated Addendum report).

Due to the similarity with previously tested equipment, only the evaluation in Addendum report was
considered necessary for the changes concerned.

In accordance with OD 024, testing not fully performed by ExTL staff at the above ExTL address:
The majority of test results presented in this EXTR package are extracted from the test reports which are
associated to separate IECEXx certification.

National differences considered as part of this evaluation, if any:
No national differences included.

“Specific Conditions of Use” for Ex Equipment or “Schedule of Limitations” for Ex Components, if
any:
No ‘Specific condition of use’ are claimed.

Routine tests, if any:
No routine tests are required by the applicable requirements

Manufacturer’s Documents

Title: Drawing No.: Rev. Level: Date:

Index GX-6000 E3-6991-5470-70-01K 3 2015-06-12

Revision History

Issue No. |Date of revision |Description

0 2015-04-21 Origin report

1 2015-06-16 - Changed layout of DES sensor PCB in order to change the optical path
length. The infrared sensor is then able to measure additional gas type.

- Minor changes of non-safety components on charger module SDM-6000

Supplementary information:
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I E(:_ @ IECEx TEST REPORT ADDENDUM

EXTR Reference Number .............. : NO/PRE/ExTR15.0012/01

EXTR Free Reference Number...... . D0001494-01

Compiled by + signature (ExTL)....:  Hien Van Le Thanh

Reviewed by + signature (ExTL) ... Arne Hortman

Date of issue.........cccoeveveiiiieeiis : 2015-06-16

Ex Testing Laboratory (ExTL)........ . Presafe AS

AdAreSS ... . Gaustadalléen 30, NO - 0373 Oslo, Norway
Applicant's name...........ccccceeeeeen. . Riken Keiki Co., Ltd

AdAreSS ... . 2-7-6 Azusawa, ltabashi, Tokyo 174-8744, Japan
Standards........ccccceeviiiiiiieee, - IEC 60079-0: 2011 6th Edition

IEC 60079-11: 2011 6th Edition
IEC 60079-26: 2006 2nd Edition

Test procedure.........ccceevvviveeennen. . |IECEx System
Test Report Form Number............. : EXTR Addendum_2 (released 2010-08)

Instructions for Intended Use of ExXTR Addendum:

An ExTR Addendum is to supplement a previously issued ExTR package. Only those clauses applicable to
the supplemental issue being addressed are to be tabulated and remarked upon as part of this document.
An ExTR of National Differences may also supplement this document. An ExTR Addendum is to be
compiled and reviewed by the ExTL. The Issuing ExCB indicates final approval of the ExTR Addendum as
part of the overall ExTR package on the associated ExTR Cover.

Copyright © 2010 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem..................... :N/A  Not applicable

- test item does meet the requirement........................... ‘P Pass

General remarks:

The test results presented in this EXTR Addendum relate only to the item or product tested, and are only
valid when considered together with the related Ex Test Report that was previously issued, along with any
previously issued ExTR Addendums for the same item or product.

Only clauses and manufacturer's documents impacted by this document are detailed.

= "See Attachment #" refers to additional information appended to this document.
= "See appended table" refers to a table appended to this document.
= Throughout this document, a point is used as the decimal separator.

The technical content of this EXTR Addendum shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

TRF No. ExXTR Addendum_2 Page 1 of 2




ExTR Reference No. NO/PRE/ExTR15.0012/01

IEC 60079-11

Measurement Section, including Additional Narrative Remarks (as deemed applicable)

APPENDIX A: Description of product

A.1 General Technical description

The changes concerned:
- Changed layout of DES sensor PCB in order to change the optical path length. The infrared sensor
is then able to measure additional gas type.
- Minor changes of non-safety components on charger module SDM-6000

Due to the similarity with previously tested equipment, only the evaluation in Addendum report was
considered necessary for the changes concerned.

A.3 Thermal ignition considerations.

Non-safety component C4 on charger module SDM-6000 is changed from 0.1uF to 0.22uF. The charger
module is intended to be used in non-hazardous zone. Other minor non-safety changes are documented.
The changes make no impact on the type of protection. The changes are reviewed and recognized.

B.6.3 Evaluation & test of sensors:

Layout of DES sensor PCB is changed. No safety components are used on DES sensor PCB, thereof no
safety distances/connections are required. The layout was checked and is considered to make no
contribution to temperature rise of equipment. The change with regards to thermal aspects is negligible.
The change is reviewed and recognized.
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IECEx TEST REPORT COVER

ExTR Reference Number............... . NO/PRE/ExTR15.0012/00
ExTR Free Reference Number ......: D0001494-00 ) '
Compiled by + signature (ExTL)....:  Hien Van Le Thanh %M%/V;/ V/‘Z///MK
Reviewed by + signature (ExTL)....:  Arne Hortman %MM
Approved by + signature (ExCB)...:  Asle Kaastad e M”‘A
Date of issUe .......ccevcvvviiiiiiiece, : 2015-04-21
Ex Testing Laboratory (ExTL)........ . Presafe AS
AdAress ... :  Gaustadalléen 30, NO - 0373 Oslo, Norway
Ex Certification Body (EXCB)......... . Presafe AS
AdAress ......ovvieieeeeiiieieeee e . Gaustadalléen 30, NO - 0373 Oslo, Norway
Applicant's name.........ccccceeeeeenes . Riken Keiki Co., Ltd
Address.......cccceeeiiii . 2-7-6 Azusawa, Itabashi, Tokyo 174-8744, Japan
Standards associated with this IEC 60079-0: 2011 6th Edition
EXTR package .......ccccoveeviviiennnnns : IEC 60079-11: 2011 6th Edition

IEC 60079-26: 2006 2nd Edition
Clauses considered ..............c....... : All clauses
Test procedure.........ccoevveeeeiniieeenne . IECEx System
Test Report Form Number ............. . ExTR Cover_5 (released 2014-01)
Test item description...................... . Portable Gas Monitor
Model/type reference ..................... : GX-6000
Code (6.g. EX _ 1 T Yoo 0 1116 ExiallC T4 Ga -20°C < Ta < +50°C
Rating......ocovviiiiie e, . Battery operated. Battery units BUL-6000 & BUD-6000.

Charger module BC-6000 (or SDM-6000): U,,= 250V

All testing fully performed by ExTL No. See General product information and below for additional
staff at ExTL address above: details.

Instructions for Intended Use of ExTR Cover:

An EXTR Cover is the sole top-level document to associate together all other parts of an IECEx Test
Report (ExTR) package. An ExTR package is comprised of an ExTR Cover and one or more associated
ExTR documents (which may include Ex Test Reports, ExXTR Addendums and ExTR of National
Differences). All ExTR package documents are compiled and reviewed by the ExTL. The Issuing ExCB
indicates final approval of the overall ExTR package on this ExTR Cover.

Copyright © 2014 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEXx System is acknowledged as copyright owner and source of the material. The IECEx system takes
no responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.
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Manufacturer's name. ..................... : Riken Keiki Co., Ltd
AdAress ... :  2-7-6 Azusawa, Itabashi, Tokyo 174-8744, Japan

Trademark.......cocoeeeeeeeeeeeeeeeeeeeen : R{

RIKEM KEIKI

Particulars: Test item vs. Test requirements

Classification of installation and use.............ccoccevciiiiienecs . portable /hand-held
INgress proteCtion ........cccooooeioiiiiiii : Min. IP 20

Rated ambient temperature range (°C) .....ccccoevvvieiiinieeciiinen. : -20°C = Ta<+50°C
Rated service temperature range (°C) for Ex Components...... Not applicable

General remarks:
The test results presented in this EXTR package relate only to the item or product tested.

= "(see Attachment #)" refers to additional information appended to the ExTR package.

= "(see appended table)" refers to a table appended to the ExTR package.

=  Throughout this EXTR package, a point is used as the decimal separator.

=  Where the term “N/A” appears in any part of an ExTR package, it indicates that the associated
issue was considered “Not applicable” to the involved evaluation.

= |n accordance with IECEx 02, a Receiving ExCB may request a sample of the Ex equipment and
copies of the documentation referred to in an ExTR Cover.

= The majority of test results presented in this ExXTR package are extracted from the respective
certification which are listed in appended tables for reference.

The technical content of this EXTR package shall not be reproduced except in full without the written
approval of the Issuing ExCB and ExTL.

The standard IEC 60079-26: 2006 2nd Edition make reference to IEC 60079-0: 2004 4th edition. However
since |IEC 60079-0: 2004 4th edition is withdrawn, IEC 60079-0: 2011 6th edition is considered for this
investigation.

This investigation is valid for both IECEx and ATEX certification which is handled by Presafe AS. The Ex
codes for both ATEX and IECEX certification may appear in associated test reports.
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Copy of Marking Plate:
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General product information:

Equipment under test hereby referred to as EUT is a portable gas monitor model GX-6000 manufactured
by Riken Keiki Co., Ltd . EUT is used for measuring flammable gas concentration in hazardous location.
EUT is build up in major by approximately same parts of similar models (e.g. models GX-2012GT, GX-
2009 or GX-8000 which all are manufactured by Riken Keiki) and has same Ex protection concept
(intrinsic safe). These similar models are separately Ex certified devices. This investigation is therefore
based on former evaluation of the used parts. Test results and safety info are extracted from respective
test reports of similar models and are documented in this report package. Additional evaluation are
performed for relevant requirements which may not be covered by these certifications.

EUT is an battery-operated handheld portable device and is built up by plastic enclosure with minor metal
parts such as assembly screws. The display is located in front/top of EUT. At the bottom/rear side is the
battery unit. Two alternative battery units may be used with EUT. BUD-6000 is the alkaline dry battery unit
and BUL-6000 is the Li-ion battery unit. Replacement or charging of battery unit can be performed by end-
users and is only allowed in non-hazardous areas. More technical details of design is explained in
Appendix A.1 of the associated IEC60079-11 test report. See also Photos below.

Several safety instructions are found in attached manual. Specific safe instructions are also marked on
labels. See Copy of marking plate in addition.

-Warning: Do not charge in hazardous location”

-Warning: "Do not charge it except by genuine charger

. Warning: “Do not replace battery unit in hazardous location”
-Warning: "Do not replace dry batteries in hazardous location

-Warning: “Do Not attempt to disassemble or alter the instrument”

-Use only battery unit type BUD-6000 with three series connected Alkaline Manganese AA batteries, type
LR6 manufactured by Toshiba, or use chargeable battery unit type BUL-6000.

EUT is consisting of a main part and a battery unit (BUL-6000 or BUD-6000). No tools is needed to remove
battery units from the main part. The BUL-6000 battery unit is an encapsulated device. The enclosure used
anti-electrostatic material with minor smaller parts of other regular plastic material. Small accessible metal
parts are built-in to the anti-electrostatic material and therefore are not considered to be isolated. Inside the
main part is electronics including small internal pump RP-12, DC vibration motor and piezoelectric device
BZ-9K. These devices are used in similar models which have been separately certified with regards to Ex
requirements. The majority of this investigation is based on test reports and associated appendix with inter
alia Test report no. NL/KEM/ExTR11.0038 & NL/DEK/ExTR13.0075/00. However report reference to
extracted test results will be detailed in associated test reports of this certification.
The charger modules BC-6000 & SDM-6000 are assessed and included in this investigation but not the
AC/DC power adapter. Electronic design concept of charger modules are identically. The difference
between the two charger modules made no impact to the type of protection. Assessment of module BC-
6000 is representative for module SDM-6000 as well.
Included in this certification are following parts which comprise EUT:

- GX-6000: Portable Gas Monitor

- BUL-6000: Rechargeable Li-ion battery unit

- BUD-6000: Alkaline battery unit. Only type Toshiba LR6 AA size is allowed.

- BC-6000: Charge module

- SDM-6000: Charge module

- NC-6264A: Combustible gas sensor

- Toxic gas sensor

- Oxygen sensor

- Smart sensor type DES

- Smart sensor type ESS

- Smart sensor type PIS

- Smart sensor type OSS
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Photos. GX-6000 main unit & Battery units

GX-6000 main unit

| Front elevation |

BUD-6000

BUL-6000
BUD-6000

Rear elevation

BUL-6000

GX-6000
main unit

Battery charger
BC-6000

Sensors
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Details of change (applicable only when revising an existing ExTR package):
Origin report

In accordance with OD 024, testing not fully performed by ExTL staff at the above ExTL address:
The majority of test results presented in this EXTR package are extracted from the test reports which are
associated to separate IECEXx certification.

National differences considered as part of this evaluation, if any:
No national differences included.

“Specific Conditions of Use” for Ex Equipment or “Schedule of Limitations” for Ex Components, if
any:

No ‘Specific condition of use’ are claimed.

Routine tests, if any:
No routine tests are required by the applicable requirements

Manufacturer’s Documents

Title: Drawing No.: Rev. Level: Date:

Index GX-6000 E3-6991-5470-70-01K 2 2015-03-27
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IECEx TEST REPORT
IEC 60079-0
Explosive atmospheres — Part 0:
Equipment — General requirements

ExTR Reference Number............... : NO/PRE/ExTR15.0012/00

ExTR Free Reference Number ...... : D0001494-00 ] :
Compiled by + signature (ExTL)....: Hien Van Le Thanh %M%/P;l/ /5///44’14
Reviewed by + signature (ExTL)....: Arne Hortman %MM
Date of issU€ ........ccoviiieiiiiieeee : 2015-04-21

Ex Testing Laboratory (ExTL)........ : Presafe AS

AdAreSS ....uvvivieeeeiiieeee e, : Gaustadalléen 30, NO - 0373 Oslo, Norway

Applicant's name..........cccccceeeeeennns : Riken Keiki Co., Ltd

AdAress ... : 2-7-6 Azusawa, Itabashi, Tokyo 174-8744, Japan
Standard..........coccoererrrineneene. :  IEC 60079-0:2011, 6" Edition

Test procedure..........cccovvveeeennnennn. : IECEx System

Test Report Form Number............. : ExTR60079-0_6B (released 2014-08)

Instructions for Intended Use of Ex Test Report:

An Ex Test Report provides a clause-by-clause documentation of the initial evaluation and testing that verified
compliance of an item or product with an IEC Ex standard. This Ex Test Report is part of an ExTR package
that may include other Ex Test Report, Addendum, National Differences and Partial Testing documents, along
with a single ExTR Cover. An Ex Test Report is to be compiled and reviewed by the ExTL. The Issuing ExCB
indicates final approval of the Ex Test Report as part of the overall ExTR package on the associated ExTR
Cover.

Copyright © 2011 International Electrotechnical Commission System for Certification to Standards
Relating to Equipment for use in Explosive Atmospheres (IECEx System), Geneva, Switzerland. All
rights reserved.

This blank publication may be reproduced in whole or in part for non-commercial purposes as long as the
IECEx System is acknowledged as copyright owner and source of the material. The IECEx system takes no
responsibility for, and will not assume liability for, damages resulting from the reader's interpretation of the
reproduced material due to its placement and context.

Possible test case verdicts:
- test case does not apply to the testitem .................... :N/A Not applicable

- test item does meet the requirement .................ccceee P Pass

General remarks:
The test results presented in this Ex Test Report relate only to the item or product tested.

"See Attachment #" refers to additional information appended to this document.

"See appended table" refers to a table appended to this document.

“See General product information” refers to item ‘General product information” in ExTR Cover report.
“See Copy of marking plate” refers to item ‘Copy of marking plate’ in ExTR Cover report.
Throughout this document, a point “.” is used as the decimal separator.

The technical content of this Ex Test Report shall not be reproduced except in full without the written approval
of the Issuing ExCB and ExTL.

This investigation is valid for both IECEx and ATEX certification which is handled by Presafe AS. The Ex
codes for both ATEX and IECEXx certification may appear in associated test reports.
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
1 Scope
2 Normative references
3 Terms and definitions
4 Equipment grouping P
4.1 Group | N/A
4.2 Group Il Equipment under test hereby referred to as EUT is P
portable gas monitor GX-6000 including charger
modules BC-6000/SDM-6000. See General product
information. Ex ia IIC T4 Ga -20°C < Ta <+50°C
4.3 Group llI N/A
4.4 Equipment for a particular No particular explosive atmosphere specified. N/A
explosive atmosphere
5 Temperatures
5.1 Environmental influences
51.1 Ambient temperature ExiallC T4 Ga -20°C <Ta=<+50°C P
51.2 External source of heating or N/A
cooling
5.2 Service temperature Not required due to exclusion of cl. 7.2 by Table 1 N/A
of IEC60079-11: 2011.
5.3 Maximum surface temperature
5.3.1 Determination of maximum Maximum surface temperature is considered taken P
surface temperature into account requirements of thermal ignition
compliance of cl.5.6 of IEC 60079-11. Evaluation
documented in Appendix A.3 & B.3 of associated
IEC60079-11 test report.
5.3.2 Limitation of maximum surface temperature
5.3.2.1 Group | electrical equipment N/A
5.3.2.2 Group Il electrical equipment See 5.3.1. T4 temperature class assigned and P
recognized. See Copy of marking plate.
53.2.3 Group Il electrical equipment

TRF No. ExTR60079-0_6B
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
5.3.2.3.1 Maximum surface temperature | Not Group Il electrical equipment. N/A
determined without a dust layer
5.3.2.3.2 Maximum surface temperature N/A
with respect to dust layers
5.3.3 Small component temperature | Considered taken into account requirements of P
for Group | or Group Il electrical | thermal ignition compliance cl. 5.6 of IEC 60079-11.
equipment Evaluation documented in Appendix A.3 & B.3 of
associated IEC60079-11 test report.
6 Requirements for all electrical equipment
6.1 General Requirements of IEC60079-11: 2011 considered. P
Code ExiallC T4 Ga.
6.2 Mechanical strength of Excluded by Table 1 of IEC60079-11: 2011 except P
equipment for the drop test which is documented in appended
Table 26.4.3. Requirement of cl. 6.1.2.3 a) of
IEC60079-11: 2011 is not applicable.
6.3 Opening times Excluded by Table 1 of IEC60079-11: 2011 N/A
6.4 Circulating currents in Excluded by Table 1 of IEC60079-11: 2011 N/A
enclosures (e.g. of large
electrical machines)
6.5 Gasket retention Excluded by Table 1 of IEC60079-11: 2011 N/A
6.6 Electromagnetic and ultrasonic | EUT is not electromagnetic or ultrasonic energy N/A
energy radiating equipment radiating equipment
6.6.1 Radio frequency sources No radio frequency sources. N/A
6.6.2 Lasers or other continuous The lamp OL-8270BPA is separately Ex certified, P
wave sources test report TxXTR12.0033 is documented. See
Appendix D in associated IEC60079-11 test report.
6.6.3 Ultrasonic sources No ultrasonic sources N/A
7 Non-metallic enclosures and non-metallic parts of enclosures
71 General
7.1.1 Applicability Excluded by Table 1 of IEC60079-11: 2011. N/A
Requirement of cl. 6.1.2.3 a) of IEC60079-11: 2011
is not applicable
7.1.2 Specification of materials
7.1.2.1 General See above and clauses 7.4 & 24. P
7.1.2.2 Plastic materials See above. P
7.1.2.3 Elastomers O-ring used but not for Ex safety purpose. N/A
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
7.2 Thermal endurance
7.2.1 Tests for thermal endurance N/A
7.2.2 Material selection Excluded by Table 1 of IEC60079-11: 2011. N/A
Requirement of cl. 6.1.2.3 a) of IEC60079-11: 2011
is not applicable
7.2.3 Alternative qualification of See above. N/A
elastomeric sealing O-rings
7.3 Resistance to light Excluded by Table 1 of IEC60079-11: 2011. N/A
Requirement of cl. 6.1.2.3 a) of IEC60079-11: 2011
is not applicable
7.4 Electrostatic charges on external non-metallic materials
741 Applicability Applied. P
7.4.2 Avoidance of a build-up of Material ESC9448N & LCD panel sheet PET 300R. P
electrostatic charge on Group | | All material have surface resistance of less than
or Group Il electrical equipment | 1GQ. See appended table 26.13. All smaller parts
of regular plastic material have surface area less
than 400mm?2. Refer to drawing M2-4777-01-01K.
7.4.3 Avoidance of a build-up of Not Group Il equipment. N/A
electrostatic charge on
equipment for Group I
7.5 Accessible metal parts Small accessible metal parts exist but enclosure’s P
conductive plastic materials are used so the
mentioned parts are not isolated. However small
metallic parts are considered to represent not more
than 3pF. Refer to Note 2 of cl. 7.5 of this standard.
See appended Table 26.13
| 8 | Metallic enclosures and metallic parts of enclosures |
| 8.1 | Material composition | See 8.3 & 24. | P |
| 8.2 | Group | | Not Group | equipment. | N/A |
8.3 Group Il Small parts of stainless steel material used such as P
air inlets. Less than 10 % in total of Al, Mg, Ti & Zr
and less than 7.5% in total of Mg, Ti & Zr. See also
7.5
8.4 Group Il Not Group Il equipment. N/A
9 Fasteners

TRF No. ExTR60079-0_6B
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
9.1 General Excluded by Table 1 of IEC60079-11: 2011. See N/A
7.5 and 8.3.
9.2 Special fasteners No such parts. See 9.1 N/A
9.3 Holes for special fasteners
9.3.1 Thread engagement N/A
9.3.2 Tolerance and clearance N/A
9.3.3 Hexagon socket set screws N/A
| 10 | Interlocking devices | No such parts. N/A
| 11 | Bushings | No such parts. N/A
| 12 | Materials used for cementing | No such parts. N/A
| 13 | Ex Components
| 131 | General EUT is not investigated as Ex component. N/A
13.2 Mounting N/A
| 13.3 | Internal mounting | N/A
| 13.4 | External mounting | N/A
| 13.5 | Ex Component certificate | N/A
| 14 | Connection facilities and termination compartments
14.1 General Requirements of this clause is excluded by Table 1 N/A
of IEC60079-11. Gas monitor GX-6000 and charger
module BC-6000 are treated as the entire EUT.
Connection between them is intrinsic safe and is
assessed according to requirements of IEC60079-
11. Charging in safe area only. Refer to associated
IEC60079-11 test report.
14.2 Termination compartment N/A
14.3 Type of protection N/A

TRF No. ExTR60079-0_6B
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
14.4 Creepage and clearance | N/A |
15 Connection facilities for earthing or bonding conductors
15.1 Equipment requiring earthing
15.1.1 Internal Handheld portable equipment which does not N/A
require earthing.
156.1.2 External Handheld portable equipment N/A
15.2 Equipment not requiring Excluded by Table 1 of IEC60079-11: 2011. N/A
earthing
15.3 Size of conductor connection Excluded by Table 1 of IEC60079-11: 2011. | N/A |
15.4 Protection against corrosion Excluded by Table 1 of IEC60079-11: 2011. N/A
155 Secureness of electrical Excluded by Table 1 of IEC60079-11: 2011. N/A
connections
16 Entries into enclosures
16.1 General Excluded by Table 1 of IEC60079-11: 2011. N/A
Requirement of cl. 6.1.2.3 a) of IEC60079-11: 2011
is not applicable
16.2 | Identification of entries | NA |
16.3 | Cable glands | NA |
| 16.4 | Blanking elements | N/A |
| 16.5 |Thread adapters | N/A |
16.6 Temperature at branching point N/A
and entry point
16.7 Electrostatic charges of cable N/A
sheaths
17 Supplementary requirements for rotating machines

TRF No. ExTR60079-0_6B
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
171 Ventilation
17.1.1 Ventilation openings Excluded by Table 1 of IEC60079-11: 2011. N/A
However EUT'’s built-in micro pump type RP-12 is
assessed for intrinsic safe requirements. Refer to
associated IEC60079-11 test report.
17.1.2 Materials for external fans N/A
17.1.3 Cooling fans of rotating machines
17.1.31 Fans and fan hoods N/A
17.1.3.2 Construction and mounting of N/A
the ventilating systems
17.1.3.3 Clearances for the ventilating N/A
system
17.1.4 Auxiliary motor cooling fans N/A
17.1.5 Ventilating fans
17.1.5.1 Applicability N/A
17.1.5.2 General N/A
17.1.5.3 Fan and fan hoods N/A
17154 Construction and mounting N/A
17.1.5.5 Clearances for rotating parts N/A
17.2 Bearings N/A
18 Supplementary requirements for switchgear
18.1 Flammable dielectric No such parts. N/A
18.2 Disconnectors N/A
18.3 Group | — Provisions for locking N/A
18.4 Doors and covers N/A
19 Supplementary requirements Excluded by Table 1 of IEC60079-11: 2011. N/A
for fuses
20 Supplementary requirements for plugs, sockets outlets and connectors
20.1 General Excluded by Table 1 of IEC60079-11: 2011. N/A
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
20.2 Explosive gas atmospheres N/A
20.3 Explosive dust atmospheres | N/A
20.4 Energized plugs No batteries are allowed to be replaced in N/A
hazardous zone. Warnings are provided. See 29.12
| 21 | Supplementary requirements for luminaires
| 211 | General No such parts. | N/A
21.2 Covers for luminaires of EPL N/A
Mb, EPL Gb, or EPL Db
21.3 Covers for luminaires of EPL N/A
Gc or EPL Dc
21.4 Sodium lamps N/A
22 Supplementary requirements for caplights and handlights
221 Group | caplights No such parts. N/A
22.2 Group Il and Group Il caplights N/A
and handlights
23 Apparatus incorporating cells and batteries
231 General Refer to associated IEC60079-11 test report for P
detailed assessments and testing of battery units.
23.2 Batteries BUD-6000 & BUL-6000 units & SR616 button cell P
assessed. See 23.1
23.3 Cell types Refer to associated IEC60079-11 test report P
| 23.4 | Cells in a battery | Refer to associated IEC60079-11 test report | P
| 23.5 | Ratings of batteries | Refer to associated IEC60079-11 test report | P
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
23.6 Interchangeability Warnings provided. See General product P
information and Copy of marking plates. For
alkaline batteries only Toshiba LR6 (AA size) is
allowed to be used. See also 29.12. No other
batteries are interchangeable.
| 23.7 | Charging of primary batteries | No charging circuits for dry battery unit BUD-6000 P
| 23.8 | Leakage | Refer to associated IEC60079-11 test report P
| 23.9 | Connections | Refer to associated IEC60079-11 test report P
| 23.10 | Orientation | Refer to associated IEC60079-11 test report P
23.11 Replacement of cells or Warnings provided. See 29.12 and Copy of marking P
batteries plates and associated IEC60079-11 test report.
23.12 Replaceable battery pack See 23.11 P
24 Documentation Documentation concerning explosion safety P
aspects of EUT is prepared by the manufacturer
and is reviewed as part of this investigation.
Documentation is kept in file at DNV Nemko
Presafe AS.
25 Compliance of prototype or EUT is checked for compliance with documentation P
sample with documents required by clause 24.
26 Type tests
261 General Type tests performed accordingly. Refer to P
Measurement section of this report and Appendix
section of the associated IEC 60079-11: 2011 test
report.
26.2 Test configuration Least favorable test condition considered for each P
test.
26.3 Tests in explosive test mixtures | Refer to associated IEC60079-11 test report. P
26.4 Tests of enclosures
26.4.1 Order of tests

TRF No. ExTR60079-0_6B
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
26.4.1.1 Metallic enclosures, metallic Considered taking into account requirements of P
parts of enclosures and glass IEC60079-11: 2011.
parts of enclosures
26.4.1.2 Non-metallic enclosures or non- | Considered taking into account requirements of P
metallic parts of enclosures IEC60079-11: 2011.
26.4.1.21 Group | electrical equipment N/A
26.4.1.2.2 Group Il and Group Il electrical | See below and associated IEC60079-11 test report. P
equipment
26.4.2 Resistance to impact Impact test is exempted for enclosure but is P
performed according to the testing of the built-in
piezoelectric device, buzzer type BZ-9K. Refer to
associated IEC60079-11 test report.
26.4.3 Drop test See appended table 26.4.3. P
26.4.4 Acceptance criteria Considered. P
26.4.5 Degree of protection (IP) by enclosures
26.4.5.1 Test procedure Requirements of IP20 is checked and recognized P
for compliance. Higher IP rating is not covered by
this investigation.
26.4.5.2 Acceptance criteria See above. P
26.5 Thermal tests
26.5.1 Temperature measurement
26.5.1.1 General Refer to associated IEC60079-11 test report. P
26.5.1.2 Service temperature See 5.2. N/A
26.5.1.3 Maximum surface temperature | Modified requirements considered. See 5.3.1 to P
5.3.3.
26.5.2 Thermal shock test Excluded by Table 1 of IEC60079-11: 2011. N/A
Requirement of cl. 6.1.2.3 a) of IEC60079-11: 2011
is not applicable.
26.5.3 Small component ignition test (Group | and Group II)
26.5.3.1 General See 5.3.1 to 5.3.3 and associated IEC60079-11 test P
report
26.5.3.2 Procedure See above. P
26.5.3.3 Acceptance criteria See above. P
26.6 Torque test for bushings
26.6.1 Test procedure No such parts. N/A
26.6.2 Acceptance criteria N/A
26.7 Non-metallic enclosures or non-metallic parts of enclosures
26.7.1 General Excluded by Table 1 of IEC60079-11: 2011. N/A
Requirement of cl. 6.1.2.3 a) of IEC60079-11: 2011
is not applicable. See General product information.
26.7.2 Test temperatures See above. N/A
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
26.8 Thermal endurance to heat See 26.7.1 N/A
26.9 Thermal endurance to cold See 26.7.1 N/A
26.10 Resistance to light
26.10.1 Test procedure See 7.3 N/A
26.10.2 Acceptance criteria N/A
26.11 Resistance to chemical agents | Not Group | equipment. Also excluded by Table 1 of | N/A
for Group | electrical equipment | IEC60079-11: 2011.
26.12 Earth continuity Handheld portable equipment. N/A
26.13 Surface resistance test of parts | See appended table 26.13. P
of parts of enclosures of non-
metallic materials
26.14 Measurement of capacitance
26.141 General See 7.5 N/A
26.14.2 Test procedure Considered. N/A
26.15 Verification of ratings of Excluded by Table 1 of IEC60079-11: 2011. N/A
ventilating fans
26.16 Alternative qualification of Excluded by Table 1 of IEC60079-11: 2011. N/A
elastomeric sealing O-rings Requirement of cl. 6.1.2.3 a) of IEC60079-11: 2011
is not applicable.
27 Routine tests No routine verification and tests are required for N/A
any used components by clause 11 of IEC60079-
11: 2011
28 Manufacturer's responsibility
28.1 Conformity with the The manufacturer is held responsible to carry out P
documentation necessary tests and verifications to ensure that
each produced items is in compliance with the
documentation which is provided for this
investigation. Such verifications should be part of
the procedures incorporated in the QA system of
manufacturer.
28.2 Certificate Certificate is issued in due course of this P

investigation.
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
28.3 Responsibility for marking Compliance with applicable requirements of P
relevant standards is documented.
|29 | Marking
| 29.1 | Applicability | Marking applied. P
| 29.2 | Location | Marking labels are visible on external enclosure. P
| 29.3 | General | See below. P
29.4 Ex marking for explosive gas Exia llC T4 Ga -20°C <Ta<+50°C P
atmospheres See Copy of marking plate.
29.5 Ex marking for explosive dust N/A
atmospheres
29.6 Combined types (or levels) of See 29.4. One typellevel of protection employed. N/A
protection
29.7 | Multiple types of protection | N/A
29.8 Ga equipment using two No such application. N/A
independent Gb types (or
levels) of protection
29.9 | Ex Components | Ex equipment considered. N/A
29.10 Small equipment and small Ex N/A
Components
29.11 Extremely small equipment and N/A
extremely small Ex
Components
29.12 Warning markings Warnings provided with regards to specific P
instructions of type of battery, replacement &
charging, and safety instructions in User manual.
See Copy of marking plate and General product
information.
29.13 Alternate marking of equipment | No alternative marking used. N/A
protection levels (EPLs)
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
29.131 Alternate marking of type of N/A
protection for explosive gas
atmospheres
29.13.2 Alternate marking of type of N/A
protection for explosive dust
atmospheres
29.14 Cells and batteries Properly marked internally. P
29.15 Converter-fed electrical No such parts. N/A
machines
29.16 Examples of marking See Copy of marking plate. P
30 Instructions
301 General Documentation required by clause 24 of IEC60079- P
0 & clause 13 of IEC60079-11 is reviewed and
recognized for compliance.
30.2 Cells and batteries Specific safety instructions are provided with P
regards to brand & type of battery.
| 30.3 | Electrical machines | No such parts. N/A
| 30.4 | Ventilating fans | No such parts. N/A
Annex A Supplementary requirements for cable glands
(Normative)
A.1 General | No cable glands. N/A
A.2 Constructional requirements
A.2.1 Cable sealing N/A
A22 Filling compounds N/A
A.2.3 Clamping
A.2.3.1 General N/A
A.2.3.2 Group Il or Il cable glands N/A
A24 Lead-in of cable
A241 Sharp edges N/A
A24.2 Point of entry N/A
A.2.5 Released by a tool N/A
A.2.6 Fixing N/A
A.2.7 Degree of protection N/A
A3 Type tests
A.3.1 Tests of clamping of non-armoured and braided cables
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IEC 60079-0
Clause Requirement — Test Result — Remark Verdict
A.3.1.1 Cable glands with clamping by N/A
the sealing ring
A.3.1.2 Cable glands with clamping by N/A
filing compound
A.3.1.3 Cable glands with clamping by N/A
means of a clamping device
A3.14 Tensile test N/A
A.3.1.5 Mechanical strength N/A
A.3.2 Tests of clamping of armoured cables N/A
A3.2.1 Tests of clamping where the N/A
armourings are clamped by a
device within the gland
A.3.2.1.1 Tensile test N/A
A3.2.1.2 Mechanical strength N/A
A.3.2.2 Tests of clamping where the N/A
armourings are not clamped by
a device within the gland
A.3.3 Type test for resistance to N/A
impact
A3.4 Test for degree of protection N/A
(IP) of cable glands
A4 Marking
A4 Marking of cable glands N/A
A4.2 Marking of cable-sealing rings N/A
Annex B Requirements for Ex components.
(Normative)
Table B.1 Clauses with which Ex Ex equipment considered. N/A
Components shall comply
Annex C Example of rig for resistance to impact test

(Informative)

Annex D
(Informative)

Motors supplied by converters

Annex E
(Informative)

Temperature rise testing of electric machines

Annex F
(Informative)

Guideline flowchart for tests of non-metallic enclosures or non-metallic parts of enclosures

(26.4)
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Measurement Section, including Additional Narrative Remarks (as deemed applicable)

Clause 26.4.2 Impact test is exempted for enclosure but is performed according to the testing of the built-in
piezoelectric device, buzzer type BZ-9K. Refer to associated IEC60079-11 test report.

§ 26.4.3 Drop test | P
Part under test Test condition Remarks

GX-6000 w/ BUD-6000 *) No visible damages or scratch
GX-6000 w/ BUL-6000 *) No visible damages or scratch

Supplementary information.

*) Samples were pre-conditioned in cold chamber with temperature of 30°C. Conditioning time: from 2015-01-
12 time 09.00 to 2015-01-14 time 08.00. The samples were dropped on horizontal concrete surface in the cold
chamber. Drop performed four times for each sample in different positions. The samples were functioning
normal after test.

§26.13 Surface resistance test | P
Part under test Test condition *) Remarks
ESC 9448N (black). Middle case *) 155Q (<1GQ)
PET 300R. Panel sheet *) 1.3MQ (<1GQ)

Supplementary information.

*) 24h pre-conditioning: 23.1°C & 47.8% rth. 500V insulation test in 60s duration. 10s rise/fall time. All other
smaller parts of regular plastic material are checked for surface area less than 400mm?2. Test performed on
2014-10-27

a) 24h pre-conditioning: 22.4°C & 26.4% rth. 500V insulation test in 60s duration. 10s rise/fall time. Test
performed 2015-02-05
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
1 Scope
2 Normative references
3 Terms and definitions
4 Grouping and classification of Equipment under test (EUT) is portable gas P
intrinsically safe apparatus and monitor GX-6000 and charger module BC-6000.
associated apparatus See General product information.
ExiallC T4 Ga -20°C =Ta<+50°C
5 Levels of protection and ignition compliance requirements of electrical apparatus
51 General P
5.2 Level of protection "ia" Refer to Appendix A.1 for details. P
5.3 Level of protection "ib" Suitable for application of ‘ib’ type of protection. N/A
54 Level of protection "ic" Suitable for application of ‘ic’ type of protection. N/A
5.5 Spark ignition compliance Refer to Appendix A.2 & B.2 for details. P
5.6 Thermal ignition compliance
5.6.1 General Refer to Appendix A.3 & B.3 for details. P
5.6.2 Temperature for small Refer to Appendix A.3.1 & B.3 for details. P
components for Group | and
Group I
5.6.3 Wiring within intrinsically safe Refer to Appendix A.3.2 for details. P
apparatus for Group | and Group
Il
5.6.4 Tracks on printed circuit boards Refer to Appendix A.3.3 for details. P
for Group | and Group Il
5.6.5 Intrinsically safe apparatus and Not Group Ill equipment. N/A
component temperature for
Group llI
5.7 Simple apparatus Not simple apparatus. N/A
6 Apparatus construction

TRF No. ExTR60079-11_6A
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
6.1 Enclosures
6.1.1 General Considered. P
6.1.2 Enclosures for Group | or Group Il apparatus
6.1.2.1 General See below. P
6.1.2.2 Apparatus complying with Table [ Enclosure complying with minimum 1P20 P
5 provided. Compliance with table 5 considered.
6.1.2.3 Apparatus complying with Annex | See above. N/A
F
6.1.3 Enclosures for Group Il Not group Ill apparatus. N/A
apparatus
6.2 Facilities for connection of external circuits
6.2.1 Terminals No external connections other than charging N/A
facilities. Charging protection circuit and
connection is provided and is evaluated in 7.4.
6.2.2 Plugs and sockets N/A
6.2.3 Determination of maximum AC/DC power adapter is not covered by this N/A
external inductance to resistance | investigation. See also above.
ratio (Lo/Ro) for resistance
limited power source
6.2.4 Permanently connected cable No such parts. N/A
6.2.5 Requirements for connections Charging is only allowed in non-hazardous area. N/A
and accessories for IS apparatus | Charging is evaluated and is documented
when located in the non- throughout sub-clauses of 7.4 of this report.
hazardous area
6.3 Separation distances
6.3.1 General Considered. See Appendix A.1 & B.4 for details P
6.3.2 Separation of conductive parts Current limiting resistors is used in major part of P
internal electronics. Fuses are used in different
parts and are documented in measurement
section
6.3.2.1 Distances according to Table 5 Distances according to Table 5 are considered. P
6.3.2.2 Distances according to Annex F | Not used. N/A
6.3.3 Voltage between conductive Voltage of battery units considered. See P
parts Appendix A.1 to A.4 for details
6.3.4 Clearance Considered. P
6.3.5 Separation distances through Considered for the moulded BUL-6000 (Li-ion P
casting compound battery pack). See also 7.3
6.3.6 Separation distances through Suitable internal wiring considered. See also P
solid insulation above and 6.3.12
6.3.7 Composite separations No composite separations N/A
6.3.8 Creepage distance See Appendix A.1 & B.4 for details P
6.3.9 Distance under coating No coating used. N/A
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
6.3.10 Requirements for assembled Complied with requirements of 6.3.2. See P
printed circuit boards Appendix A.1 & B.4 for details.
6.3.11 Separation by earthed screens No earthed screens. N/A
6.3.12 Internal wiring See Appendix A.3.2 & B.4 to B.5 P
6.3.13 Dielectric strength requirement Suitable insulated wiring is used. Dielectric N/A
strength test is considered to be unnecessary.
6.3.14 Relays No relays. N/A
6.4 Protection against polarity Provided for BUL-6000 & button cell Sony P
reversal SR616. Appropriate internal markings provided
for BUD-6000. See Appendix A.1 to A 4.
6.5 Earth conductors, connections Portable handheld equipment. No earthing N/A
and terminals required.
6.6 Encapsulation
6.6.1 General See Appendix A.5 P
6.6.2 Encapsulation used for the BUL-6000 Li-ion battery pack is encapsulated P
exclusion of explosive and therefore is exempted from requirements of
atmospheres spark ignition assessment. See Appendix Ato C
7 Components on which intrinsic safety depends
71 Rating of components Refer to Appendix A.4 for details. P
7.2 Connectors for internal Incorrect connection of battery units is not P
connections, plug-in cards and possible due to the design. Removal or
components replacement of battery is not allowed in
hazardous area. Warnings and adequate
markings are provided.
7.3 Fuses A fuse is provided at the input of charger circuit. P
The charging is only allowed in safe area. This
fuse is therefore not required to be
encapsulated. See 7.5.2-7.5.3 & 10.6.2 &
Appendix A.6
7.4 Primary and secondary cells and batteries
7.4.1 General EUT is powered by batteries. Batteries have P
therefore several aspects of safety concern. See
Appendix B.6 & C.
74.2 Battery construction Adequate protection concept investigated and P
recognized. See throughout Appendix A to C
74.3 Electrolyte leakage and See Appendix B.6 & C. P

ventilation
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
74.4 Cell voltages See throughout Appendix A to C. P

Alkaline/BUD-6000 Vpeak open-circuit=1.65V, Vh=1.5V
Li-ion/BUL-6000: Vpeak open-circuit=4.2V, Vn=3.8V
Button cell (silver oxide) Sony SR616: Vpeak open-
circuit="1 63\/, Vn=1.55V

745 Internal resistance of cell or Test according to cl. 10.5.3 is documented. See P
battery Appendix C.

7.4.6 Batteries in equipment protected | Intrinsic safe protection concept. N/A
by other types of protection

747 Batteries used and replaced in Batteries are used but replacement is not N/A
explosive atmospheres allowed in explosive atmospheres.

748 Batteries used but not replaced in | Proper protection concept provided for charging P
explosive atmospheres & discharging. Charger input is based on

Um=250V and is evaluated accordingly.

74.9 External contacts for charging Complied with option a) of this requirement. Safe P

batteries circuit using current limiting resistors and

blocking diodes provided.

7.5 Semiconductors
7.5.1 Transient effects Adequate means of limiting transients provided. P
See below & Appendix A.6.
7.5.2 Shunt voltage limiters By use of fuse F1 and triplicate controllable P
semiconductors (Field Effect Transistor), the
shunt voltage limiters (Q1, Q2, Q3, ZD1, ZD2,
ZD3, R1, R2, R3 in charger circuit) are
composed and the voltage supplied to the
charger circuit is limited. See Appendix A.6
753 Series current limiters D1-D3 are used in line with the components P
which are described above. See Appendix A.1
7.6 Failure of components, Considered. See Measurement section of this P
connections and separations report.
7.7 Piezoelectric devices The buzzer is considered. See Appendix A.2.6. P
7.8 Electrochemical cells for the See Appendix B.6 and Appendix D to F for P
detection of gases documented testing of different sensors
8 Infallible components, infallible assemblies of components and infallible connections on which

intrinsic safety depends

8.1 Level of Protection “ic” ‘ia’ protection concept. See Appendix Ato C P
8.2 Mains transformers

8.2.1 General No transformers. See 8.4 N/A
8.2.2 Protective measures N/A

TRF No. ExTR60079-11_6A Page 5 of 55




ExTR Reference No. NO/PRE/ExTR15.0012/00

IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
8.2.3 Transformer construction N/A
8.2.4 Transformer type tests N/A
8.2.5 Routine test of mains N/A
transformers
8.3 Transformers other than mains No transformers. See 8.4 N/A
transformers
8.4 Infallible windings
8.4.1 Damping windings See below. N/A
8.4.2 Inductors made by insulated Wingdings of pump is not considered as N/A
conductors infallible. Refer to assessments of pump circuits.
8.5 Current-limiting resistors See Appendix A.1 & A4 P
8.6 Capacitors
8.6.1 Blocking capacitors No such components. N/A
8.6.2 Filter capacitors N/A
8.7 Shunt safety assemblies
8.71 General Minimum two parallel paths of zener diodes P
used.
8.7.2 Safety shunts See 7.5.2 and Appendix A.1 & A.4 P
8.7.3 Shunt voltage limiters See 7.5.2 and Appendix A.1 & A4 P
8.8 Wiring, printed circuit board See Appendix A.1 & A.3 & A4 & B.4 with P
tracks, and connections regards to wiring and PCB
8.9 Galvanically separating components
8.9.1 General No galvanically separating components. N/A
8.9.2 Isolating components between N/A
intrinsically safe and non-
intrinsically safe circuits
8.9.3 Isolating components between N/A
separate intrinsically safe circuits
9 Supplementary requirements for specific apparatus
9.1 Diode safety barriers
9.1.1 General No diode safety barriers. See 7.5.2 N/A
9.1.2 Construction

TRF No. ExTR60079-11_6A
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
9.1.21 Mounting N/A
9.1.2.2 Facilities for connection to earth N/A
9.1.2.3 Protection of components N/A
9.2 FISCO apparatus No such parts. N/A
9.3 Handlights and caplights N/A
10 Type verifications and type tests
10.1 Spark ignition test
10.1.1 General Higher safety factor achieved. Spark ignition test N/A
is found un-necessary.
10.1.2 Spark test apparatus N/A
10.1.3 Test gas mixtures and spark test apparatus calibration current
10.1.31 Explosive test mixtures suitable N/A
for tests with a safety factor of 1.0
and calibration current of the
spark test apparatus
10.1.3.2 Explosive test mixtures suitable N/A
for tests with a safety factor of 1.5
and calibration current of the
spark test apparatus
10.1.4 Tests with the spark test apparatus
10.1.41 Circuit test N/A
10.1.4.2 Safety factors N/A
10.1.5 Testing considerations
10.1.51 General N/A
10.1.5.2 Circuits with both inductance and | See through Appendix A.2 for details.
capacitance
10.1.5.3 Circuits using shunt short-circuit | No crowbar protection. However the charger N/A
(crowbar) protection circuit is functioned similarly.
10.1.5.4 Results of spark test N/A
10.2 Temperature tests See Appendix A3&B.3&B6&CtoF P
10.3 Dielectric strength tests Not needed for this investigation. N/A
10.4 Determination of parameters of Max voltage of Li-ion batteries during charging P

loosely specified components has been determined by measuring the voltage
of the batteries in BUL-6000 on 10 samples.
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
10.5 Tests for cells and batteries
10.5.1 General See Appendix B.6 & C. P
10.5.2 Electrolyte leakage test for cells P
and batteries
10.5.3 Spark ignition and surface P
temperature of cells and batteries
10.5.4 Battery container pressure tests P
10.6 Mechanical tests
10.6.1 Casting compound Internal encapsulation. No exposed surface. N/A
10.6.2 Determination of the acceptability | F1 in battery charger circuit is used in safe area P
of fuses requiring encapsulation | and is protected for reversed current by D1-D3 in
BUL-6000
10.6.3 Partitions N/A
10.7 Tests for intrinsically safe Buzzer BZ-9K considered. See Appendix A.2.6. P
apparatus containing
piezoelectric devices
10.8 Type tests for diode safety Adequate transient protection provided. See N/A
barriers and safety shunts Appendix A.6
10.9 Cable pull test No external cable. N/A
10.10 Transformer tests No transformers N/A
10.11 Optical isolators tests
10.111 General No such parts. N/A
10.11.2 Thermal conditioning, dielectric N/A
and carbonisation test
10.11.21 Overload test at the receiver side N/A
10.11.2.2 Overload test at the transmitter N/A
side
10.11.2.3 Thermal conditioning and N/A
dielectric strength test
10.11.2.4 Carbonisation test
10.11.2.4.1 | Receiver side N/A
10.11.2.4.2 | Transmitter side N/A
10.11.3 Dielectric and short-circuit test N/A
10.11.3.1 General N/A
10.11.3.2 Pre-test dielectric N/A
10.11.3.3 Short-circuit current test N/A
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
10.11.3.4 Current limited short-circuit N/A
current test
10.11.3.5 Dielectric strength test
10.12 Current carrying capacity of Suitable PCB are used and are well N/A
infallible printed circuit board documented.
connections
11 Routine verifications and tests
111 Routine tests for diode safety barriers
11.1.1 Completed barriers No barriers. N/A
11.1.2 Diodes for 2-diode “ia” barriers N/A
11.2 Routine tests for infallible No transformers. N/A
transformers
12 Marking
121 General See Copy of marking plate. P
12.2 Marking of connection facilities Appropriate internal markings provided for BUD- P
8000. See Appendix A.1 to A.4.
12.3 Warning markings Warnings provided with regards to specific P
instructions of type of battery, replacement &
charging, and safety instructions in User manual.
See Copy of marking plate and General product
information.
12.4 Examples of marking See Copy of marking plate. P
13 Documentation Documentation concerning explosion safety P
aspects of EUT is prepared by the manufacturer
and is reviewed as part of this investigation.
Documentation is kept in file at DNV Nemko
Presafe AS. See also Copy of marking plate
Annex A Assessment of intrinsically safe circuits
(Normative)
A1 Basic criteria See Appendix A.1 to A.2 P
A2 Assessment using reference See above. P
curves and tables
A3 Examples of simple circuits P
A4 Permitted reduction of effective Considered. N/A

capacitance when protected by a
series resistance
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
Annex B Spark test apparatus for intrinsically safe circuits
(Normative)
B.1 Test methods for spark ignition
B.1.1 Principle See Appendix D to F for thermal ignition test of N/A
lamp part and sensors. Separate documented
testing was reviewed and recognized.
B.1.2 Apparatus See above. N/A
B.1.3 Calibration of spark test N/A
apparatus
B.1.4 Preparation and cleaning of N/A
tungsten wires
B.1.5 Conditioning a new cadmium disc N/A
B.1.6 Limitations of the apparatus N/A
B.1.7 Modifications of test apparatus N/A
for use at higher currents
Annex C Measurement of creepage distances, clearances and separation distances through casting

(Informative

)

compound and through solid insulation

Annex D Encapsulation

(Normative)

D.1 Adherence See Appendix A.5 P
D.2 Temperature See above P
Annex E Transient energy test

(Informative

)

Annex F Alternative separation distances for assembled printed circuit boards and separation of
(Normative) | components

F.1 General Not used. N/A
F.2 Control of pollution access N/A
F.3 Distances for printed circuit boards and separation of components

F.3.1 Level of protection “ia” and “ib” N/A
F.3.2 Level of protection “ic” N/A
Annex G Fieldbus intrinsically safe concept (FISCO) — Apparatus requirements

(Normative)

G.1 Overview No FISCO apparatus. N/A
G.2 Apparatus requirements

G.21 General N/A
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IEC 60079-11
Clause Requirement — Test Result — Remark Verdict
G.2.2 FISCO power supplies
G.2.2.1 General N/A
G.2.2.2 Additional requirements of ‘ia’ N/A
and ‘ib’ FISCO power supplies
G.2.23 Additional requirements of ‘ic’ N/A
FISCO power supplies
G.3 FISCO field devices
G.3.1 General N/A
G.3.2 Additional requirements of ‘ia’ N/A
and ‘ib’ FISCO field devices
G.3.3 Additional requirement of ‘ic’ N/A
FISCO field devices
G.34 Terminator N/A
G.35 Simple apparatus N/A
G4 Marking N/A
G.4.1 Examples of marking N/A
Annex H Ignition testing of semiconductor limiting power supply circuits

(Informative)
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Measurement Section, including Additional Narrative Remarks
APPENDIX A: Description of product
A.1 General Technical description

GX-6000 main unit & Battery unit

Front elevation

GX-6000 main unit

BUD-6000

BUL-6000

Rear elevation

BUL-6000 | BUD-6000 GX-6000 main unit

. 4

i

Battery charger BC-6000
(alternative SDM-6000)
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EUT (equipment under test) is the portable gas monitor GX-6000 intended to measure maximum six
gases with six sensors. Standard type of EUT unit measures four gases with four sensors for general
combustible gases (LEL), Oxygen (0O2), Hydrogen Sulfide (H2S) and Carbon Monoxide (CO). Remaining
two slots are used for Smart Sensors which consist of sensor part and dedicated circuit board. Different
types of detection principle are applied for Smart Sensors which up to two sensors can be installed into
the GX-6000. Gas is sampled by a built-in micro pump.

Ambient temperature range for use: -20°C to 50°C

Ambient temperature range during charging: 0 °C to 40°C (Non-hazardous area only)

The battery can be selected between either Li-ion battery or alkaline dry battery. Li-ion battery unit is
called BUL-6000 and alkaline dry battery unit is called BUD-6000. BC-6000 is battery charger module.
Both battery units are designed so replacement can be performed by the end user with no use of tools.
However replacement is only allowed in non-hazardous areas. Warnings and safety info are provided.

BUL-6000 Li-ion battery unit

Two parallel connected Li-ion cells used in battery pack BP-6000 are of type 18650, two parallel cells size
?18x65mm from manufacturer:

- MAXELL model INR18650PB1

- SONY model US18650VT3

- SDI model INR18650-15M

The cells are placed in plastic (PC) case. The case is filled with epoxy resin, or silicon compound.
Encapsulation prevent the battery to have any contact with external gases. Nominal battery voltage is
3.8V and the peak open circuit voltage is 4.2V according to table 11 of IEC60079-0.

Hence Uyt merm = 3.8V (for thermal ignition assessment and rating of components),

Ubat_spark = 4.2V (for spark ignition assessment)

This battery unit is charged at less than 4.2V (CCCV) by the exclusive battery charger BC-6000,
alternative SDM-6000. Electronic design of both charger modules are identically. The difference is
module’s shape/form. Assessments performed for BC-6000 is representative for SDM-6000 module.

BUD-6000 alkaline battery unit

Three series connected alkaline manganese AA batteries, type LR6 manufactured by TOSHIBA. Nominal
battery voltage is 1.5V and the peak open circuit voltage is 1.65V according to table 11 of IEC60079-0.
Eventual occurring of battery cell leakage cannot invalidate the creepage distances of the safety
components, since no safety components are placed on the battery PCB.

Hence Upat therm = 1.5 X 3 =4.5V, and Upat spark = 1.65 x 3 = 4.95V

Backup battery type SR616 manufactured by SONY

The apparatus is legibly marked (ref. drawing M4-4777-01-01K) with the following:

. 11 GExiallC T4 Ga

-Ambient temperature range

-Manufacturers Model/Type designation

- Serial number (coded in INST. No. on the label and explained in the safety information)
-Name of the manufacturer

-IECEx Certificate number

*Read manual for safety info

The instruction manual contains the following warnings:

-WARNING:"DO NOT CHARGE IN HAZARSOUS LOCATION”

-WARNING:"DO NOT CHARGE IT EXCEPT BY GENUINE CHARGER”

-WARNING: “DO NOT REPLACE BATTERY UNIT IN HAZARDOUS LOCATION”

-WARNING:"DO NOT REPLACE DRY BATTERIES IN HAZARDOUS LOCATION”

*WARNING: “DO NOT ATTEMPT TO DISASSEMBLE OR ALTER THE INSTRUMENT”

*Use only battery unit type BUD-6000 with three series connected Alkaline Manganese AA batteries, type
LR6 manufactured by Toshiba, or use chargeable battery unit type BUL-6000.

The following block diagrams are demonstrating complete protection concept of EUT, E3-6991-5361-10-
01K & E4-6991-5395-80-01K. Refer also to general block diagram document E3-6991-5393-30-01K
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EUT are divided in following parts, BC-6000/SDM-6000 charger, BUL-6000 (Li-ion) & BUD-6000 (alkaline)
battery units & main unit. Main unit consists of Main PCB, Sensor PCB and LCD. They are then divided
into following blocks of circuits for assessments, Main circuit including backup-battery, Pump circuit (pump
type RP-12), Buzzer circuit (piezoelectric device Buzzer type BZ-9K), Motor circuit (vibration motor type
A3BE-MT4), LCD circuit (LCD module type BTD-128160B-FBWB) and Sensor-circuit (S_sen1 and S-
sen2 circuits are identical)

Series resistors are used for current and power limitation of the battery and for segregation between the
various voltage areas on the main PCB and battery PCB. Several double zener diode combinations are
used for voltage limitation of the internal circuits.

By use of triplicate controllable semiconductors (Field Effect Transistor), the shunt voltage limiters (Q1,
Q2, Q3, ZD1, ZD2, ZD3, R1, R2, R3 on the Li-ion battery PCB) are composed and the voltage supplied to
the charger circuit is limited. This application is considered to be adequate protection in term of limiting
transients. Refer to Appendix A.6 for assessments of the charger circuit by which reference voltage for
assessments of internal circuits behind the charger circuits is determined to be 4.2V. And also that fault
conditions of charger circuit cause no risk which invalidates the type of protection.

S-SEN1 & S_SENZ2 circuits are identical, therefore assessments for Sensor1 circuit are representative for
both of S-SEN1 & S_SEN2.

The charger modules BC-6000 & SDM-6000 are included in this investigation and are assessed based on
U= 250V. The AC/DC power adapter is not part of this investigation..

Table list of sensors

Measuring gas Sensor type Detection principle
Standard | 1 | Combustible gas (LEL) | Combustible gas sensor Catalytic combustion
four gas type NC-6264A
2 | Oxygen (02) Oxygen sensor Galvanic cell
3 | Hydrogen Sulfide Toxic gas sensor Electrochemical
(H2S)
4 | Carbon Monoxide (CO) | Toxic gas sensor Electrochemical
Smart 5 | VOC Smart sensor type PIS PID
Sensor (Mini PID sensor used)
6 | Toxic gases Smart sensor type ESS Electrochemical
(Internal toxic gas sensor)
7 | Carbon Dioxide (CO2) | Smart sensor type DES Infrared ray (IR)
or Combustible gas (T- 3/4 BPA Lamp used)
8 | Oxygen Smart sensor type OSS Galvanic cell
(Internal oxygen sensor
used)
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A.2 Spark ignition considerations

Assessment performed for BUD-6000 only and is representing the least favourable situation with highest
Upat- Assessment cover the use of BUL-6000 as well

A.2.1 Resistive spark ignition

Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)

The maximum output voltage U, sens11 available from the battery is 4.95V.

The maximum voltage from the IC11 (TPS61020 Step-up DC/DC converter) is limited by ZD11, ZD12, to
maximum voltage of U, _sens12 = 5.36V, which should be taken into account for the spark ignition
compliance.

The output current Iy senst is limited by Rj_senst

Ri senst = (RS11 + RS12 + RS13 + RS14 + RS15) - 1% = 6.435Q.

lo_senst = Ubat_spark / (Ri_sens1) = 4.95V /6.435Q = 0.770A.

Po_sensor = Ubat_therm2 / (4 X Ri_sens1) = 45\/2/ (4 X 64359) =787TmW.

Pump circuit (Pump type RP-12)

The maximum output voltage U, ,ump1 @vailable from the battery is 4.95V.

The maximum voltage of Uy pump2 = Us_mainz = 5.36V, which should be taken into account for the spark
ignition compliance.

Ri pump = (RS31 + RS32 + RS33 + RS34 + RS35) - 1% = 6.435Q.

lo_pump = Upat_spark/ (Ri_pump) = 4.95V /6.435Q = 0.770A.

Po_pump = Ut them / (4 X Ri_pump) = 4.5V?/ (4 x 6.435Q) = 787mW.

Motor circuit (Vibration motor type A3BE-MT4)

The maximum output voltage U, meor1 @vailable from the battery is 4.95V.
The maximum voltage of Us_motorz = Uo_mainz = 5.36V

Ri_motor = (RS51 + RS52) - 1% = 23.76Q.

lo_motor = Ubat_spark /2Ri_mmor =495V /23.76Q = 0.209A.

Po_motor = Ubat_therm / (4 X Ri_motor) = 4.5V?] (4 x 23.76Q) = 214mW.

Buzzer circuit (Buzzer type BZ-9K)

The maximum output voltage U, nuz-er1 @vailable from the battery is 4.95V.

The maximum input voltage U, p..-er available from main circuit is 5.36V. However the max voltage is
clamped down to 5.2V by ZD41 to ZD48. Hence, the maximum output voltage Uy puzzero = 5.20V.

The maximum voltage from the IC41 (TPS61041 Step-up DC/DC converter) is limited by ZD45, ZD46 to
maximum voltage of Uy _puzzers = 12.3V

Ri_puzzer = (RS41 + RS42 + RS43) - 1% = 13.95Q.

Io buzzer — Ubat spark/ RI buzzer = 4.95V/13. 950 0.355A.

Po buzzer — Ubat therm / (4 X RI buzzer) 4. 5V / (4 x13. 960) =259mW.

Main circuit

The maximum output voltage U, main1 available from the battery is 4.95V.

The maximum voltage from the IC71 (TPS61020 Step-up DC/DC converter) is limited by ZD71, ZD72.
Hence maximum voltage of U, mainz = 5.36V, which should be taken into account for the spark |gn|t|on
compliance.

Ri_main = (RSA1 — RSA5 // RSB1 - RSB5 // RSC1 — RSC5) - 1% = 4.455Q.

lo_main = Ubat_spark /. Ri_main = 4.95V / 4.455Q = 1.112A.

Po_main = Ubat them- / (4 X Ri_main) = 4.5V / (4 x 4.455Q) = 1137mW.
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LCD circuit

The maximum input voltage U, 41 available from main.cir 5.36V.

Input 5.36V from MAIN.circuit to LCD.circuit is clamped down to 5.20V by ZD61 to ZD68.

Hence, the maximum output voltage Ug 41 = 5.20V.

The charge pump circuit is built in the LCD driver (ST75256), and the voltage is boosted to a maximum of
=+10 times. The maximum output voltage Ug iz = 5.20V x 10 = 52.0V and -52.0V.

In order to reduce the voltage of the capacitor C62 in the LCD driver, zeners ZD57 to ZD60 is used.
The maximum output voltage (for C62) Uq 13 = 17.7V and -17.7V.

Rica = (RS61 // RS62 // RS63 /| RS64 // RS65) -1% = 24.31Q.

Io_lcd = Ubat_spark / (Ri_main + Ri_lcd) =495V / (4455Q + 24310) =0.173A.

Po_ted = Ubat_therm: / (4 X (Ri_main + Ri_ca)) = 4.5V / (4 x (4.455Q + 24.31Q)) = 176mW.

Backup battery (placed on Main PCB)

The maximum open circuit voltage for Silver oxide battery, type SONY SR616, according to table 11 of
IEC60079-0 is Upackup_spark = 1.63V.

Normal voltage according to table 11 of IED60079-0 is Upackup_therm = 1.55V which should be used for
thermal analysis and rating of components.

The output current ly_packyp is limited by RS10.

The backup battery is protected from charging by diode D7

Ri_backup = R10 - 1% = 990Q.

Io_backup = Uo_backup_spark/ Ri_backup =1.63V/990Q = 1.7mA.

Po_backup = Ubackup_therm2 / (4 X Ri_backup) = 155\/2 / (4 X 9900) =0.7mW.

Battery charger circuit (For BUL-6000 only in safe area)

The exclusive chargers of GX-6000 are BC-6000 and SDM-6000.

For power input of battery charger, AC adaptor with 12Vdc output shall be used. The input of AC adaptor
is specified to max 220Vac but has Um = 250V. A shunt voltage limiting circuit together with a fuse is used
as protection from Um. Fuse In = 1.6A is used. The maximum current of charging circuit is limited to
lo_charge = 1.6AX 1.7 = 2.72A.

The charge current of the battery is functional limited to 1.5A by charging control IC during recharge. The
battery voltage is limited to 4.2V by function of charging control IC at recharging. Upat_charge = 4.2V.

Ref. drawing no. E3-6991-5361-10-01K
Based on the highest assessed current 1.112A which max source voltage higher than 5V is allowed (ref
figure A.1 of IEC60079-11), the result is therefore within the acceptable level.

A.2.2 Inductive spark ignition

Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)

The effective internal inductance is Lgens1 = 13uH

Based on lo_senst = 0.770A, the maximum allowed inductance is L = 59.9uH (L=2E /| 2=2x40ud/ (1.5x
0.770A)?) according to figure A.6 of IEC60079-11.

Pump circuit (Pump type RP-12)

The effective internal inductance of the pump motor is 59.8uH maximum.

Taken into account the minimum resistance of the motor, the current through the windings is IO_Eump =
495V /(6.435Q + 11.0Q) = 0.284A. The maximum allowed inductance is L=440uH (L=2E/1°=2x
40uJ / (1.5 x 0.284A)).

Motor circuit (Vibration motor type A3BE-MT4)

The effective internal inductance of the vibration motor is 350uH maximum.

Taken into account the minimum resistance of the motor, through a windings is l_moetor = 4.95V / (23.76Q +
80Q) = C2).048A. The maximum allowed inductance is L = 15622uH (L = 2E /| 2=2x40ud/ (1.5x
0.048A)°)
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Buzzer circuit (Buzzer type BZ-9K)

The effective internal inductance is Lpyzzer = 13uH

Basedzon lo_buzzer = 0.355A, the maximum allowed inductance is L = 282uH (L = 2E /| 2=2x40ud/ (1.5x
0.355)°).

Main circuit

The effective internal inductance is Lyainr = 6.11uH

Based 02n lo_main = 1.112A, the maximum allowed inductance is L = 28.7uH (L= 2E /| 2=2x40ud/ (1.5x
1.112A)°).

A.2.3 Capacitive spark ignition

Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)

The effective internal capacitance is Cgens1 = 41.2uUF (Type-ESS)

Based on Ug sens12 = 5.36V, the maximum allowed external capacitance is C = 65uF (ref. Table A.2 of
IEC60079-11. This capacitance in smart sensor1 circuit is effectively separated from the main circuit by
RS81 — RS87 (of min 1kQ each)

Pump circuit (Pump type RP-12)

The effective internal capacitance is Coump = 5.0uF

Based on Uq_pump2 = 5.36V, the maximum allowed external capacitance is C = 61uF.

This capacitance in pump circuit is effectively separated from the other circuit by RS37 - RS39 (of min
10kQ each)

Motor circuit (Vibration motor type A3BE-MT4)

The effective internal capacitance is Cpotor = 2.2UF

Based on Ug_motorz = 5.36V, the maximum allowed external capacitance is C = 6 1uF.

This capacitance in motor circuit is effectively separated from the main circuit by RS59 (10kQ).

Buzzer circuit (Buzzer type BZ-9K)

The effective internal capacitance is Cpyzzer = 12.1UF (including buzzer capacitance).

Based on Uq puzer2 = 5.2V, the maximum allowed external capacitance is C = 79uF.

Based on Uq puzers = 12.3V, the maximum allowed external capacitance is C = 1.28uF.

Since the capacitance of the buzzer circuit is above the maximum allowed value of table A.2 at 12.3V,
capacitor C41 with a value of 11uF is infallibly connected to input resistance RS43 and can hence be
deducted from the capacitance that could be charged to a 12.3V level which results in a

Cbuzzer_12.3V = 102|JF

This capacitance in buzzer circuit effectively separated from the main circuit by RS47 — RS49 (of min
10kQ each)

Main circuit
The effective internal capacitance is Cpain = 38.4uF (Main PCB + Sensor PCB)
Based on Uq main2 = 5.36V, the maximum allowed external capacitance is C = 61uF.

LCD circuit

The effective internal capacitance is Ciqs = 5.17uF (C61).

Based on U, 41 = 5.20V, the maximum allowed external capacitance is C = 79uF.

The effective internal capacitance is C.qo = 200pF (internal capacitor of LCD driver).

Based on U, a2 = 52V, the maximum allowed external capacitance is C = 0.0183uF (18300pF).
The effective internal capacitance is Cq3 = 36.3nF (C62).

Based on U, g3 = 17.7V, the maximum allowed external capacitance is C = 0.327uF (327nF)
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A.2.4 Combination of inductive and capacitive spark ignition

Sensor1 circuit

It is not possible that L and C are combined after step up.

Us senst1 = 4.95V, allowed C = 100uF, used C = 41.2uF, used / allowed ratio = 41.2%.
I senst = 0.770A, allowed L = 59.9uH, used L = 13uH, used / allowed ratio = 21.8%.

Pump circuit
Uo_pumpt = 4.95V, allowed C = 100uF, used C = 5.0uF, used / allowed ratio = 5.0%.

lo_pump = 0.284A, allowed L = 440uH, used L = 59.8uH, used / allowed ratio = 13.6%.

Motor circuit
Uq motort = 4.95V, allowed C = 100uF, used C = 2.2uF, used / allowed ratio = 2.2%.
lo_motor = 0.048A, allowed L = 15622uH, used L = 350uH, used / allowed ratio = 22.4%

Buzzer circuit

Same as that of a sensor circuit, it is not possible that L and C are combined after step up.
Us buzzer1 = 4.95V, allowed C = 100uF, used C = 12.1uF, used / allowed ratio = 12.1%.
lo_buzzer = 0.355A, allowed L = 282uH, used L = 13uH, used / allowed ratio = 4.7%.

Main circuit

Same as that of a sensor circuit, it is not possible that L and C are combined after step up.
U, =4.95V, allowed C = 100uF, used C = 38.4uF used / allowed ratio = 38.4%.

I, = 1.112A, allowed L = 28.7uH, used L = 6.11uH used / allowed ratio = 21.3%.

The maximum values of Li and Ci are less than 50% of each allowed value

A.2.5 Shunt short-circuit (crowbar) spark ignition

No crowbar device used.
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A.2.6 Other spark ignition considerations

Pump RP-12: (Internal motor of pump type A12B-09-SS)

Pumps are not assessed as infallible windings. However max and min of inductance & resistance is taken
into account in assessments of the most severe ignition condition (situation where the winding is

disconnected or short-circuited).

The motor coil resistance is taken as an infallible resistance to protect it’ s inductance. The minimum
motor coil resistance and maximum motor coil inductance of A12B-09-SS are as follows:

casel: one commutator segment active. case2: two commutator segments active.
Infalibls windmge Irfallible wrdings
I =
1 el
J 5 e | = L. . '\
r i - A
L ".-. ..-L. ’
4 ' T A\ \ i
y ri > i | — y ¥
b " . ] 4
fsrush iriash firiseh k= tiruah
Rmin 13.1 _/ Lmax 59.8uH Rmin 11.0 _/Lmax 49.8 yH

The range of the motor coil resistance and the motor coil inductance are as follows.
Rmin=11.0_-13.1 _, Lmax=49.8 yH - 59.8 yH
The worst value is Rmin = 11.0 _ and Lmax = 59.8 pyH respectively.

Vibration motor is assessed as for pump motor by which worst combination of internal inductance and
resistance have been considered. See Appendix A.2.1to A.2.4.

Piezoelectric device: Buzzer type BZ-9K. Ci = 22nF @ 30% —> 28.6nF

The buzzer is infallible connected to protective zener diodes ZD49, 50, 51 and 52. This is assessed
against open circuit failure by the following:
* The infallible connection consists of two wires in parallel. These wires are soldered to a 2 mm track,
which is infallible connected to zener diodes ZD49, 50, 51 and 52.
* The buzzer has been verified to comply with IEC 60079-11 clause 10.7 by applying an impact of 1 kg
weight dropped from a height of 0.7 m on the outside of the enclosure twice. Buzzer wires did not break
and the protective components were not affected.
* Spark energy assessment.

- Voltage across buzzer is clamped by ZD40 to ZD52, V = 17.5V (Vz + Vf)

- E=%xCxV2="%x28.6nFx17.5V*= 4.38pd < 50ud (limit for [IC. Ref clause 10.7 of

IEC60079-11: 2011). Buzzer wiring is documented in Appendix A.3.2
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A.3 Thermal ignition considerations

A.3.1 Refer to temperature measurements which are performed and are documented in Appendix B.3.
Only least favourable cases are considered.

A.3.2 Wiring within intrinsically safe apparatus for Group | and Group Il
Ref. ExXTR11.0038.00

Battery (BUD-6000)

Connection to alkaline batteries by means of a number of spring which have a diameter of 0.6mm. The
maximum permissible current according to table 3 of IEC 60079-11 for temperature class T4 at an
ambient of 40 °C for a wire with a diameter of 0.5mm is 7.7 A and therefore is acceptable for temperature
class T4.

Battery (BUL-6000)

Connection to battery units by means of a number of internal spring which have a diameter of 2.5mm. The
maximum permissible current according to table 3 of IEC 60079-11 for temperature class T4 at an
ambient of 40 °C for a wire with a diameter of 0.5mm is 7.7 A and therefore is acceptable for temperature
class T4. BUL-6000 is totally encapsulated.

Pump wire

Ref. M4-4181-61-01K Pump RP-12. Information reviewed and recognized. Wire type is UL style 1571
AWG28, max length 48mm.

Buzzer wire

Ref. E4-6991-5008-70-01K. Information reviewed and recognized. Wire type is UL1571 AWG32, max
length 45mm, two wires in parallel for the connection of the buzzer.

EUT used in general suitable wiring and connectors.

A.3.3 Tracks on printed circuit boards for Group | and Group Il

Suitable PCB used. PCB info are documented in different PCB drawings, e.g. E3-6991-5372-80-01A
(Main PCB). Thickness: 1.6mm. Two layers and multi layers PCB used. CTI : 100 above. Thickness
copper film & VIA’s : 35um. Minimum conductor width : 0.2mm. Information reviewed and recognized.
A.3.4 Intrinsically safe apparatus and component temperature for Group lll

Not group Il equipment
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A.4 Rating of components

Series resistors are used for current and power limitation of the battery and for segregation between the
various voltage areas on the main PCB and battery PCB. Several double zener diode combinations are
used for voltage limitation of the internal circuits. Safety factor (W1 /W2) = 1.5 is documented in the
tables below.

Component Value Rating used Maximum w1 Calculation
designation (W2) rating (W1) w2
@ 60 °C
Sensor1_circuit (Same as S_SENS2)
RS11...RS15 1.3Q/1% 0.630 W 1w 1.58 | Pd = Upat them?/ (RS11...RS15)
W =4.5%(1.3x5) -1% / 5
RS81,82,85 10k Q/0.5%, 21 mw 0.33wW >100 | Pd = Upat them” / RS81 = 4.5% 10k -0.5%
RS86,87 0.33W
RS83,84 1k Q/1% 21 mw 0.25wW 11 Pd = Upet ther” / RS83 = 4.5%/ 1 k -1%
0.25W
ZD11,12 1SMB5918 0.787 W 1.538 W 1.9 Pd = P _senst
Uzmax = 5.36V / 3W Rth(l-a) = 33.5 °C /W, Ring1y=25.0 °C /W,
Tjmax =150 °C Rth(j-a) = 58.5 °C /W
WA= (Timax-Ta) / Ring-a) = (150-60) / 58.5= 1.538
Pump circuit
RS31...RS35 1.3Q/1% 0.630 W 1w 1.58 | Pd = Upat tnem?/ (RS31...RS35)
W =4.5%(1.3x5) -1% / 5
RS37,38,39 10k Q/0.5% 2.1 mw 0.33W >100 | Pd = Upat them / RS37
0.33W =4.5%/10 k -0.5%
Buzzer circuit
RS41...RS43 4.7Q /1% 0.484 W 0.75W 1.54 | Pd = Upat them?/ (RS41...RS43)
0.75W =4.5%(4.7x3) 1%/ 3
RS47,48,49 10k Q/0.5% 21 mw 0.33wW >100 | Pd = Upat them” / RS47
0.33W = 4.5% 10k -0.5%
ZD41,42,43, KDz4.7B 0.363 W 0.72wW 1.9 Pd = Po_buzzer
ZD44,47,48 Uzmax = 5.2V / 1W W1 =0.72W @60°C (see.datasheet Pd-Ta)
ZDA45,46 KDz11B 0.363 W 0.72wW 1.9 Pd = Po_buzzer
Uzmax = 12.3V / 1W
ZD49,50 KDz15B 0.363 W 0.72wW 1.9 Pd = Po_buzzer
ZD51,52 Uzmax = 16.5V / 1W
Motor circuit
RS51,52 12Q /1% 0.427 W 0.75W 1.7 Pd = Upet themn/ (RS51...RS52)
0.75W =4.5°/(12x2) -1% / 2
RS59 10k Q/0.5% 2.1 mw 0.33W >100 | Pd = Upat them / RS59
0.33W =4.5%/10 k -0.5%
Main circuit
RSA1..RSA5 | 2.7Q/1% 0.304 W 0.5W 1.6 Pd = Ut e/ (RSA1...RSA5)
RSB1..RSB5 [ 0.5W =4.5%/(2.7x5) 1%/ 5
RSC1...RSC5
RS78,79 10k Q/0.5% 21 mw 0.33wW >100 | Pd = Upat them / R61
0.33W = 4.5/ 10k -0.5%
1N5338B 1.137 W 3.733 W 3.2 Pd = Py main
Uzmax = 5.36V / 5W Ring-a)= 27.5 °C /W (measured) and
Tjmax =200°C Ringy = 10 °C /W (manufacturers datasheet
ZD71,72 and wires of 0.1 inch)
Ring-a) + Ringy = Ring-ay = 37.5 °C /W
WA1= (Tjmax-Ta) / Ringa) = (200-60) / 37.5 =
3.733
LCD circuit
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RS61 62Q /1% 0.351 W 1W 2.8 | Pd = (Unat therm/ (Ri_main+RS61))* x RS61
W =4.5/(4.455+62)° X 62
RS62,65 10k Q/0.5% 2.1 mw 0.33W >100 | Pd = U, tnem’ / RS62
0.33W =4.5% 10k -0.5%
RS63,64 820 /1% 0.275W 0.75W 2.7 | Pd = (Unat trem/ (Ri man*RS63))? x RS63
0.75W =4.5/(4.455+82)° x 82
ZD61...70 TFZ5.1B 0176 W 0.36 W 2.0 | Pd =Pq buzer
Uzmax = 5.2V / 0.5W W1 =0.36W @60°C (see.datasheet Pd-Ta)
ZD57...60 TFZ18B 0176 W 0.36 W 2.0 | Pd =Pq buzer
Uzmax =17.7V |
0.5W
Backup battery circuit
RS10 1Kk Q /1% 2.5mw 0.25W 100 | Pd = Upackup_thern/ RS10
0.25W =1.55%1k -1%
D7 MMSD301 536V 30V 55 | U=Uqg man
Vr = 30V, If = 200mA 1.7 mA 200 mA >100 | 1=y backep
BUD-6000
R1 10k Q/0.5% 2.1 mw 0.33W >100 | Pd = Upat them” / R1
0.33W =4.5% 10k -0.5%
BUL-6000
R1,2 200Q /1% 0.073W 0.25W 3.4 | Pd = Upat e/ R1
0.25W =3.8% 200 -1%
R3 470Q /1% 0.032W 0.25W 7.8 | Pd = Upat e/ R3
0.25W =3.8%/ 470 -1%
R10 10k Q/0.5% 1.5 mW 0.25W >100 | Pd = Upat them’ / R10
0.33W =3.87/10k-1%
R11 22k Q /1% 0.007 W 0.25W 35 | Pd = Upat hem’ / R11
0.25W =3.8722k-1%
D1,2,3 MBRD1045 38V 30V 7.8 | U= Usat them
Vr = 45V, If = 10A

During battery charging or use with charging. (non-hazardous area only)

Component Value Rating used Maximum W1 | Calculation
designation (W2) rating (W1) w2
@ 60 °C

BUL-6000

R1,2 200Q /1% 0.071 W 0.25W 3.5 | Pd = (Ui anarge/ (R1 + R28 sc.eon)) X R1
0.25W = (17.8/ (200 + 750))* x 200

R3 470Q /1% 0.074W 0.25W 3.3 | Pd = (Ui eharge/ (R3 + R1 + R28 sc.s000))” X R3
0.25W = (17.8/ (470 + 200 + 750))° x 470

R10 10k Q/ 1% 1.8 mW 0.25W >100 | Pd = Upat charge’/ R10
0.25 W =4.2°/10k -1%

R11 22k Q /1% 0.146 W 0.25W 1.7 Pd = U, charge”/ R11
0.25 W =17.8%22k-1%

D1,2,3 MBRD1045 17.8V 30V 1.7 | U=Um
Vr =45V, If = 10A 272A 10A 3.6 I=Im
Rthuc = 2.43 "C/W 1.56 W 45 W 28 Pd=VfxIm=057Vx272A=156W
Trise =24.6 °C Pmax-diode@65°C = (Timax — T@ — Tiode-rise) /
VF@10A =0.57 V, Rrhac =(175-40-24.6)/243=45W
Tjmax =175 °C.

BC-6000

R1...3 | 120 Q /1% 0.034W 0.75 W 22 Pd = Vs thresnoid” / R1 =2.0°/ 120 -1%
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0.75W
ZD1...3 1SMB5918 0.266 W 1.538 W 5.7 | Pd = la X Uzmax » lza = Vs threshola / R1
Uzmax = 15.8V / 3W Pd=20/120-1% x 15.8
Q1...3* TPCA8107-H 2.74 W 1.152 W 22 | Pd=(Inx1.7)* X Ronmax = (1.6 X 1.7)° x 37m
Vgs(th) = 2.0V Ringa) = 78.1 KIW
Ronmax = 37mQ WA=(Tjmax-Ta)Ringo=(150-60) /781 =
Pd = 30W 97A%S 1.005A%S 96 | 1.152wW
ijax =150°C Izt = ((ijax‘Ta) / Rth_transient)/ Ronmax X t
= ((150-60) / 25) / 37m x 1
(see datasheet , fig Rin-1w)
R28,29 750 Q /1% 0.427W 0.75W 1.7 | Pd = U, trarge / R28
0.75W =17.82/ 750 -1%

A.5 Encapsulation

A.5.1 The BUL-6000 contains two parallel battery cells, Maxell model
INR18650PB (Lithium-ion battery), size : ¢18*65 mm (cylindrical shape), rating
3.8V & 1450mAh, max open circuit voltage according to manufacturer = 4.25 V.

This lithium-ion battery has manganese acid on positive electrode side, which
prevent the battery from generating heat. This lithium-ion battery does not have
a built in “Protection Component (PTC)”. The maximum open-circuit voltage for
the Li-ion battery is determined according to IEC 60079-11, clause 10.4:
Determination of parameters of loosely specified components. Testing 10
samples of batteries resulted in value of 4.2V which then be used for spark
energy analysis. The nominal battery voltage is used for thermal analysis and
rating of components. Hence Usattherm = 3.8 V and UsatTspark energy = 4,2 V.
However assessments of EUT used with BUD-6000 (max 4.95V) are covering
assessments of EUT used with BUL-6000.

The two batteries are placed in a plastic (PC) case. The case is
filled with epoxy resin, or silicon-compound, Epoxy resin DP-270
black (3M). Encapsulation prevent ingress of external gases.
The compound thickness is significant greater than the required
0.5 mm solid insulation.

/ /ME-+E?‘T"-E?EEE- A.5.2 The smart sensor type PIS has also partly encapsulation in
s term of requirements for safety distances. Epoxy resin is used as
E}/ /_H‘Lsfﬂw_omu shown in the dedicated drawing. The encapsulation is checked for
| 7 compliance with applicable requirements e.g. minimum thickness
o = of 1mm.
& 4 =
-
) EPOXY AESIN
.
‘ $24E ‘ _PIS DIGITAL PCB
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A.6 Fuses.
A.6 Fuses and Charging mode
Charging of the batteries is only permitted outside the hazardous area.

Recognized fuse used. Littelfuse 216 series (5 x 20mm) Axial lead, fast acting. UL recognized E10480. In
accordance to IEC60127-2, VDE approval 4001383.

The fuse used in battery charger circuit has a rating of Iy = 1.6 A; lgreak = 1500 A; Uy, = 250 V. The charge
input is protected against U, by the fuse and a shunt voltage limiting circuit with safety components R1,
R2, R3, FETs Q1,Q2,Q3 and zener diodes ZD1, ZD2, ZD3. This circuit is designed to have similar
function as a crowbar circuit which handles overvoltage fault condition.

The maximum gate threshold voltage of the FET is -2.0 V which means that at this voltage the gate will be
triggered and the FET will be switched on. In overvoltage fault condition the 1.7 x 1.6 A will be dissipated
for a short period to earth reference (BAT — pol). The fuse will break fault current in short time. Any failure
will shut down the charging mode and thereof the charging voltage.

By the shunt voltage limiting circuit, the maximum voltage is limited to be V,q + Vgsin) = 15.8V +2.0V =
17.8 V but under charging mode the Lithium-ion battery pack will pull down the charger voltage to 4.2V.
Refer to Appendix C for charging test of batteries. Infallible connections to batteries are provided.

The lithium-ion cells are parallel connected by which one single cell at a time is considered for failure.
Total collapse of the charger circuit and failure of both cells at the same time are considered to be unlikely.

Failure of short-circuited R1 = Vge4n) < 2.0V > this leads to normal charging.

Failure of short-circuited ZD1 > V4e4n) > 2.0V > Q1 is triggered leading high current for a short time by
which the fuse will break the fault current. Fuse breaks the fault current also when Q1 is short-circuited.

Diodes D1-D3 and safety resistors in line are preventing discharging back to charger circuit or other
circuits as well.

Since fault conditions of charging circuit cause shutdown of charger voltage and current break or is
leading fault current to earth reference. Internal circuits beyond the charger circuit (ref. Diagram For I. S.
Keep For GX-6000 E3-6991-5361-10-01K) will not be impacted.

BUL-6000 battery pack is encapsulated and therefore is exempted for spark ignition requirements.
Thermal aspects have been documented by assessments of short-circuited cell.

Due to the assessed situations as mentioned above no safety distances are found necessary for safety
components of the charger circuit. Positive terminal of DC input to other circuits is across the recognized
fuse which is an appropriate certified device. Wiring is documented in Appendix A.3.2. Internal circuits
beyond this charging level (ref. Diagram For I. S. Keep For FI-8000 E3-6991-5361-10-01K) will have 4.2V
as reference voltage for assessments.
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APPENDIX B: Tests

B.1 Tests of applicable standards
Refer to associated IEC60079-0 test report for documented drop test & surface resistance test.

See General product information. The design used components from similar models which are separately
tested and approved. Reference to associated EXTR test reports is indicated in the documented testing.
The testing of these specific components is reviewed and recognized. See throughout Appendix B to F of
this report.

B.2 Spark ignition test

Higher safety factors achieved and are documented. No spark ignition test is necessary. However see
throughout Appendix A to F for evaluation of internal electronics and testing of specific components e.g.
batteries and piezoelectric device.

See Appendix A.2.4 to A.2.6. For internal circuits the assessed values of combination of capacitance &
inductance are below 50% of the max allowed values. Ref IEC60079-11 cl. 10.1.5.2 b) 2).

See Appendix A.2.6. Internal pump is not assessed as infallible windings. However max inductance and
minimum resistance is taken into account in assessments of the most severe ignition condition (situation
where the winding is disconnected or short-circuited).

See Appendix A.2.6. Assessments of ignition energy were performed for buzzer (piezoelectric device).

B.3 Temperature measurements

Only least favourable cases are tested taken into account max ambient and other conditions as well. The
following listed temperature measurements below are considered as worst situations where highest
temperatures of components were achieved. Some specific components are in addition tested for thermal
ignition capabilities. Other components should have lower temperatures in fault conditions. See also
Appendix A.3

B.3.1 Measured internal temperatures of EUT (For information only. No service temperature is
required. See 5.2 of associated IEC60079-0 test report).

Measured Location AT °C Teorr °C ") Remark

GX-6000. Main unit. Normal use 8 58 Ta max = 50°C
GX-6000. Main unit. Charging 10 50 Ta max = 40°C
GX-6000. Main unit. Charging & use 14 54 Ta max = 40°C
BUL-6000. Charging 18 58 Ta max = 40°C
BUL-6000. Charging & use 18 58 Ta max = 40°C

Supplementary information:
') Max temperature is corrected for T, max

B.3.2 Temperature for small components for Group | and Group Il
Only highest achieved temperature for small components is listed.

Maximum power in this circuit is P, _main = 1.137W. According to Table 3a&b of IEC 60079-0 a maximum of
1.2W is allowed at an ambient of 60°C for small components (>=20mm?), wiring and PCB tracks
(including the FPC between main PCB to LCD). The temperature test result of the small components of
each circuit is as follows.

Sensor1 circuit (representative results for both S-SEN1 & S_SEN2 circuits)
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The surface temperature of the small components <20mm? measured while dissipating 0.787W.

This resulted in a maximum temperature rise is 185°C (on ESS SENSOR PCB - D1).

At ambient temperature of 60°C the maximum surface temperature would hence be 245°C which is below
the 275°C limit.

1. D1 on ESS SENSOR PCB: Trise = 185°C

2.L10on ESS SENSOR PCB: Trise = 147°C

3.ZD13 on MAIN PCB : Trise = 122°C

Pump circuit
The surface temperature of the small components <20mm? measured while dissipating 0.787W.

This resulted in a maximum temperature rise is 88°C (MAIN_PCB — Q3). At ambient temperature of 60°C
the maximum surface temperature would hence be 148°C which is below the 275°C limit.

Motor circuit

The surface temperature of the small components <20mm? measured while dissipating 0.214W.

This resulted in a maximum temperature rise is 17°C (MAIN_PCB — ZD5). At ambient temperature of
60°C the maximum surface temperature would hence be 77°C which is below the 275°C limit.

Buzzer circuit

The surface temperature of the small components <20mm? measured while dissipating 0.363W.

This resulted in a maximum temperature rise is 49°C (MAIN_PCB — D4 ).

At ambient temperature of 60°C the maximum surface temperature would hence be 110°C which is below
the 275°C limit.

1. D4 on MAINPCB : Trise =49°C

2.1C41 on MAIN PCB : Trise =48°C

Main circuit

The surface temperature of the small components <20mm? measured while dissipating 1.137W.

This resulted in a maximum temperature rise is 204°C (SENSOR_PCB — NF3). At ambient temperature of
60°C the maximum surface temperature would hence be 264°C which is below the 275°C limit.

1. NF1 on MAIN PCB : Trise =204°C

2. PT1 on MAIN PCB : Trise = 178°C
3. D9 on MAIN PCB : Trise = 156°C
4. Q16 on MAIN PCB : Trise = 127°C
5. Q3 on SENSOR PCB : Trise = 127°C
LCD circuit

The surface temperature of the small components <20mm? measured while dissipating 0.176W.
This resulted in a maximum temperature rise is 33°C (MAIN_PCB — NF4). At ambient temperature of
60°C the maximum surface temperature would hence be 93°C which is below the 275°C limit.
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For all shunt zeners used in internal electronics, only worst case of testing of shunt zeners is considered
taken into account layouts and other influences with regards to thermal aspects. Max measured values of
the worst case is considered to be representative result.

Worst case of shunt zeners for EUT is ZD71 type 1N5338B which is used in Main circuit with max
dissipated power 1138mW (from BUD-6000).

The same zener type 1N5338B was used in another model GX-8000 which was tested and covered by
test report NL/KEM/ExTR10.0035/00. This testing was reviewed and recognized as representative for the
worst case of shunt zeners of this investigation.

Test procedure Standard reference | Results Test report ref.
Determination of | IEC 60079-11 AT = 39.4K with P = 1.14 W => Ryy(.q) NL/KEM/ExTR10.0
R, of ZD1 Clause 10.2 = 34.6K/W. Measuring point is 0.3 inch | 035/00
from cathode terminal. 2009-09-25
0.3inch from cathode terminal
10Q2
— 7D

Uzmax = 5.36V / 5W, manufacturer ON specification:
Ringy = 16 K/IW with 0,3 inch lead length.

Timax = 200°C
Ta
dT

Tamax

ijax

Pd
Po_max
Rth(j-I)
Rth(j-I)
Rth(j-a)
Max rating
2/3 rating

50°C
10K
60°C
200°C
5W

1.14W

16.0K/W. See Fig. 1
34.6K/W. See result sheet
50.6K/W

2.767W

1.84W

Tj=40.8+50+1.2*16 =110°C
Measuring point 0.3 in from cathode terminal.
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Measured lead temperatures of zener diode “1N5338B” (0.5W to 1.2W). Results from test report no.

NL/KEM/ExTR10.0035/00
Vz (V)| Ve (V)] Tz (A) ] Pzd (W) [Ta (degC)] dT (K) [Rth(1-a)

0 0 0 0 25,5 0,0 0

5, 094 0,973] 0,0973] 0,496 40, 9 15, 4 31, 07

5, 104 1,16 0,116 0, 595 45,7 20, 2 33,97

5,113 1,356] 0,1356] 0,693 49, 3 23,8 34, 33

Yo. 1 5,121 1,554 0, 1554] 0, 796 52,6 27,1 34, 05
5, 130 1,756 0,1756] 0,901 56, 6 31, 1 34, 52

5, 137 1,946 0, 1946] 1,000 59, 3 33,8 33, 81

5, 145 2,133 0,2133] 1,097 62, 4 36, 9 33, 62

5, 148 2,212 0,2212] 1,139 63, 7 38, 2 33, 55

5, 152 2,328 0,2328] 1,199 65, 4 39,9 33, 27

Vz (V)| Ve (W) ] Tz (A) [ Pzd (W) [Ta (degC)l dT (K) [Rth(1-a)

0 0 0 0 27,0 0,0 0

5, 032 0,99 0,099] 0,498 42,2 15, 2 30, 51

5, 041 1,189] 0, 1189] 0,599 46, 8 19, 8 33, 03

5, 053 1,389 0, 1389 0,702 51, 2 24, 2 34, 48

No. 2 5, 060 1,572] 0,1572] 0,795 54, 4 27,4 34, 45
5, 069 1,778] 0,1778] 0,901 58, 0 31,0 34, 40

5,076 1,967 0,1967] 0,998 61,1 34, 1 34, 15

5, 082 2,155 0,2155] 1,095 64, 0 37,0 33,78

5, 085 2,238] 0,2238] 1,138 65, 5 38,5 33,83

5, 090 2,358]  0,2358] 1,200 67, 8 40, 8 33,99

Max 34, 52

B.3.4 Other temperature measurements and thermal ignition test of specific components

Part / Location \% 1 P AT T (°C) | Limit | Remark
(V) | (mA) | (mW) | (°C) ')

R12-30Q size 1005 (ESS sensor PCB) 5.06 | 156 789 728 | 1185 | 275 P

R1-10Q size 1005 (DES digital PCB) 3.14 | 257 807 1059 | 155.9 | 275 P

R3-3Q) size 3216 (Sensor PCB) 244 | 474 1157 | 62.3 | 1123 | 275 P

Supplementary information:

') The measured temperature was corrected for max rated ambient (50°C). Only a few cases which may
represent the least favourable situations are tested. Test performed on 2015-03-13 in ambient of 22.9°C

See Appendix B.6 for test of specific components
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B.4 Infallible distance & connection measurements
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B.4.1 Infallible distances: CR & CL - creepage & clearance. All values are in mm.

Maximum voltage of circuit on the following is below 10V and therefore the following segregation
distances shall be applied according to table 5 of IEC 60079-11:

Location *) CL CR Min. ®) CTI
Sensor circuits. Voltage area < 10V.

RS11...RS15 Sens1 circuit to battery 3.2 3.2 1.5 >100
RS21...RS25 Sens2 circuit to battery 3.2 3.2 1.5 >100
RS81...RS87 Sens1 to other circuits 1.6 1.6 1.5 >100
RS91...RS97 Sens2 to other circuits 1.6 1.6 1.5 >100
Pump circuit. Voltage area < 10V.

RS31...RS35 (to battery) 3.2 3.2 1.5 >100
RS37...RS39 (to other circuits) 1.6 1.6 1.5 >100
Solid insulation (pump body and wiring) >0.5 ') — — 0.5 >100
Motor circuit. Voltage area < 10V.

RS51, RS52 (to battery) 3.2 3.2 1.5 >100
RS59 (to other circuits) 1.6 1.6 1.5 >100
Buzzer circuit. Voltage area < 10V.

R41...R43 (to battery) 3.2 3.2 1.5 >100
RS47...RS49 (to other circuits) 1.6 1.6 1.5 >100
Solid insulation (buzzer body and wiring) >0.5 ") — — 0.5 >100
Buzzer. ?) — — — —
Main circuit. Voltage area < 10V.

RSA1...RSA5 1.6 1.6 1.5 >100
RSB1...RSB5 1.6 1.6 1.5 >100
RSC1...RSC5 1.6 1.6 1.5 >100
RS61...RS65 1.6 1.6 1.5 >100
Backup circuit. Voltage area < 10V.

D7 24 24 1.5 >100
RS10 1.6 1.6 1.5 >100
BUD-6000. Voltage area < 10V.

R1 1.6 1.6 1.5 >100
Encapsulated BUL-6000. V.= 4.2V considered.

D1-D3 measured across components 1.0 1.0 0.5 >100
R1 to adjacent tracks 1.3 1.3 0.5 >100
R2 to adjacent tracks 1.3 1.3 0.5 >100
R3 measured across components 2.3 2.3 0.5 >100
R10 measured across components 2.3 2.3 0.5 >100
R11 to adjacent tracks 0.5 0.5 0.5 >100
Voltage areas of Um

Charger circuit 3) 3) 3) >175

Supplementary information:

*) Distances across component and to adjacent tracks are checked.

") Wiring & body material insulation.

1) All internal wiring aspects such as arrangement or solid insulation are checked and recognized. See

also Appendix A.3.2.

2) The buzzer and it's wiring is assessed and is documented in Appendix A.3.2 and A.2.6.

3) Assessment of charger circuit is documented in Appendix A.6. No safety distances are required for
R1 to R3. Positive terminal of DC input to other circuits is across the recognized fuse which is an
appropriate certified device. Wiring is documented in Appendix A.3.2.

B.4.2 Infallible connections
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Connection Method *) Comment

Sensor circuits

ZD11, ZD12 to IC11 2 mm track 35 um

ZD21,ZD22 to IC12 2 mm track 35 um

ZD11, ZD12, ZD21, ZD22 to OV 2 mm track 35 um

Buzzer circuit

ZDA45 — ZDA46 to safety resistors in line 2 mm track 35 um

ZD45 — ZD46 to OV 2 mm track 35 um

ZD41 —ZD44 & ZDA47 — ZDA48 to safety resistors in line |2 mm track 35 um

ZD41 —ZD44 & ZDAT7 — ZD48 to 0V 2 mm track 35 um

ZD49 — ZD52 to CN4 (Main PCB) 2 mm track 35 um

ZD49 — ZD52 to 0V (Main PCB) 2 mm track. 35 um

Main circuit

ZD71-2D72 to IC71 2 mm track & single 2 mm 35 um
circumference via

ZD71 -2D72 to OV 2 mm track & single 2 mm 35 um
circumference via

LCD circuit

ZD57 — ZD60 to CN6 (LCD) & 0V 2 mm track. 35 um

ZD61 — ZD70 to safety resistors in line 2 mm track. 35 um

ZD61 —ZD70 to OV 2 mm track. 35 um

BC-6000

R1, R2, R3 to F1 and source terminal of Q1, Q2, Q3 2 mm track 35 um

R1, R2, R3to ZD1, ZD2, ZD3 2 mm track 35 um

R1, R2, R3 to gate terminal of Q1, Q2, Q3 1mm track ) 35 um

ZD1,ZD2,ZD3 and Q1,Q2,Q3 to OV 2 mm frack 35 um

BUL-6000

D1-D3 & R1, R2, R11 to B+ 2 mm track 2) 35 um

R10 & CN1-1 to B+ 2 mm track 35 um

B- to OV 2 mm track 35 um

Wiring to buzzer & pump 3) -

Supplementary information:

*) Required minimum width of track/connection is checked. Larger track width is documented in Layout-
documents. Refer to List of Descriptive documents

) Use of triplicate controllable semiconductors. Open-circuiting is considered as one countable
fault. Situations of two countable faults at a time is assessed.

2) Min 2mm track/connections between those components are not required but are used. The
connections help to reduce temperature on components.

%) Wiring is documented in Appendix A.3.2

B.5 Dielectric strength test

Suitable (UL approved) insulated wiring used. No dielectric strength test is found necessary.

B.6 Test of specific components.

- Appendix C: Testing of batteries

- Appendix D: Testing of lamp part (T- 3/4 BPA in DES sensor)
- Appendix E: Testing of combustible sensor NC6264A

- Appendix F: Assessment of the smart sensor type PIS
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B.6.1 Test of batteries

Battery testing is documented by Test reports NL/KEM/ExTR10.0035/00 & NL/DEK/ExTR13.0075/00. See
Appendix C.

B.6.2 Test of Lamp part type OL-82708PA

Testing of Lamp part type OL-82708PA which is used in DES sensor, is documented by Test report
NL/DEK/ExTR12.0033/00. See Appendix D.

B.6.3 Test of sensors

Listed below are different types/models of sensors which are included in this investigation. They are
sorted into following detection principles (See Appendix A.1 for details). Electrochemical, Galvanic cell,
Catalytic combustion, PID, Infrared ray (IR). The sensor types in a) and b) are standard gas sensors (See
Appendix A.1 for details).

a) The Oxygen sensor used “Galvanic cell” detection principle, ref. M4-4080-82-07K. The toxic gas
sensors used “Electrochemical” detection principle, ref. M4-4084-92-03K & M4-4084-30-08K.
These type of sensors consist of no energy storing/generating components/parts in the sensors.
Only internal wiring has been considered and is included in temperature assessment/test in
Appendix A.3 & B.3. Based on the design and dedicated application these types of sensor need
no further assessment.

b) The combustible gas sensor NC6264A used “Catalytic combustion” detection principle. This
sensor type consists only internal coil but no other components. The NC6264A sensor is a
separately Ex certified device and the testing is documented in NL/KEM//ExXTRO07.0057.
Applicable requirements are considered for this sensor. Associated test reports were reviewed
and recognized for compliance of this investigation. Results of testing are copied to Appendix E.

c) The smart sensor type ESS consists of a small electronic PCB and a toxic gas sensor. The toxic
gas sensor is considered in a), “Electrochemical’ detection principle is used. The ESS sensor
circuit/electronics consists no safety components and therefore is treated as part of the Sensor
circuit. This circuit is included in temperature assessment/test in Appendix A.3 & B.3. Refer to
dedicated files in List of descriptive documents.

d) The smart sensor type DES consist of small DES digital PCB & DES sensor PCB including the T-
3/4 BPA Lamp, “Infrared ray (IR)” detection principle is used. Refer to files numbered 28 to 31 in
List of descriptive documents. Both circuits of DES digital PCB & DES sensor PCB used no safety
components and therefore are treated as part of the main circuit. These circuits are included in
temperature assessment/test in Appendix A.3 & B.3.

The T- 3/4 BPA Lamp is a separately Ex certified device which testing is documented in
ExTR12.0033. Associated test reports were reviewed and recognized for compliance of this
investigation. The testing is extracted and copied into this report, see Appendix D of this report.

e) The smart sensor type OSS consists of a small electronic PCB and Oxygen sensor. The Oxygen
sensor is considered in a), “Electrochemical”’ detection principle is used. The OSS sensor
circuit/electronics consists no safety components and therefore is treated as part of the Sensor
circuit. This circuit is included in temperature assessment/test in Appendix A.3 & B.3. Refer to
dedicated files in List of descriptive documents.

f) The smart sensor type PIS consist of two small PCB, PIS digital PCB and PIS sensor PCB, and
the separately certified Mini PID sensor. The Mini PID sensor is covered by certificate
07ATEXO0060U and associated test reports GB/BAS/ExTR07.0056/00. Additional assessment for
intrinsic safe connection is documented in Appendix F.
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Appendix C
Appendix C.1 Separately tested batteries

Results from test report no. NL/KEM/ExTR10.0035/00

B.3 Determination of parameters of loosely specified components
Test procedure Standard Results Test
reference report ref.
(date of test)
Determination of IEC 60079-11 A voltage measurement has been done over the two %883-(1);(3)24 S
maximum battery Clause 3.6.6 batteries inside the GX-8000 on 10 different cells and et
voltage during combination while charging the batteries.
charging The maximum voltage was: 4.25 V
Measurement result of Ubatcharge 2009/11/2
Charge current (CC): 1L.5A RIKEN KEIKI Co.,Ltd.
Charge voltage(CV):4.2V
Charger IC:LTC4002-4.2(LT)
= CC-CV Charge
No 1] 4167V .
No 2| 4180V
No3[ 4187V
No 4| 4181V
No5| 4188V %2
No 6] 4198V
No.7| 4.188V
No8| 4180V 40 c—\o. |
[ NoS[ 4198V J—
No.10[ 4183V No2
38 e No.3
MAX| 4198V :
AVG| 4188V % e=—sbloh
sigma 0.0065V & ——No5
AVG+30 | 4204V £ 38 ——Nos§
-g e N0.T
34 =t
No9
==No.10
32
30
28
000" 015" 030" 045" 100" 1157 130" 145" 200" 215" 230" 245" 300" 35"
Time[h'mm"]

The maximum voltage during battery charge with 1,5 A, is verified in section B.5.
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B.3 Battery test report

Test procedure Standard Results Test report ref.

reference (date of test)
Determination of IEC 60079-11 On 3 types of batteries:, Primary battery Alkaline | 2008-04-22,
maximum battery Clause 10.5 and LR6 manufactured by Toshiba, secondary 2009-06-3,4,5,
temperature when 23.8 Lithium-ion battery type INR18650PB 2010-04-19
shorted and leakage manufactured by Maxell and primary battery

Lithium manganese dioxide, type CR1220.

Determination of IEC 60079-11 Secondary Lithium-ion battery type NUDEK/ExXTR
maximum battery Clause 10.5 US18650VTC3 manufactured by Sony and 13.0075/00
temperature when type INR18650-15M manufactured by SDI.
shorted and leakage No leakaqge after testing.

B.2.1 Test conducted

Equipment Tested: Primary Battery cell Alkaline type LR6 manufactured by Toshiba
Date of Test (yyyy/mm/dd): 2008-04-22 (refer to report NL/KEM/ExTR08.0019/00)
Clause and Standards: Clause 10.5, IEC 60079-11

B.5.1 Test procedures
10.5.1 General:

[ X]  Non rechargeable cells shall be checked if they are newly supplied cells from the cell manufacturer
and fully charged (e.g. with a voltage test for a short period with a certain load)

10.5.2 Electrolyte leakage test for cells and batteries:
Ten test samples are subjected to the most onerous of the following: [ X |

short circuit until discharged;

[NA] application of input or charging currents within the manufacturer's recommendations; [NA]
charging a battery within the manufacturer's recommendations with one cell fully
discharged or suffering from polarity reversal.

The test samples shall be placed with any case discontinuities, for example seals, (the + pole in most cases) facing
downward or in the orientation specified by the manufacturer of the device, over a piece of blotting paper for a period of at
least 12 h after the application of the above tests.

10.5.3 Spark ignition and surface temperature test of cells and batteries:

[NA]  Spark ignition assessment or testing shall be carried out at the cell or battery external terminals
using a gas mixture for Gas group ITA/IIB/IIC including/excluding safety factor.

[X] The short circuit current is determined taking the most onerous value of short-circuit current from
a test of 10 samples of the cell/battery

[X] The maximum surface temperature is be determined as follows. All current-limiting devices
external to the cell or battery shall be short-circuited for the test. Any external sheath (of paper
or metal, etc.) not forming part of the actual cell enclosure shall be removed for the test. The
temperature shall be determined on the outer enclosure of each cell or battery and the
maximum figure taken.

10.5.4 Battery container pressure test:
[NA]  Five samples of the battery container shall be subjected to a pressure test to determine the venting
pressure. Pressure shall be applied to the inside of the container. The pressure is to  be gradually
increased until venting occurs. The maximum venting pressure shall be recorded
and shall not exceed 30 kPa. The maximum recorded venting pressure shall be applied to a sample of the battery
container for a period of at least 60 s.

B.1.2 Test conditions

10.5.1 General:

TRF No. ExTR60079-11_6A Page 33 of 55



ExTR Reference No. NO/PRE/ExTR15.0012/00

When a short-circuit is required for test purposes the resistance of the short-circuit link, excluding connections to it, either shall
not exceed 3 mQ or have a voltage drop across it not exceeding 200 mV or 15 % of the cell e.m.f. The short-circuit shall be
applied as close to the cell or battery terminals as practicable. This resistance should be measured before and after a short circuit
test and recorded in the lab report.

10.5.2 Electrolyte leakage test for cells and batteries:
The electrolyte leakage test shall be conducted at the most onerous temperature for this type of cell which might require a
number of additional test (and hence additional samples) before the real test can be started. For this cell the most onerous
temperature is determined at 55 °C.

10.5.3 Spark ignition and surface temperature test of cells and batteries:

Since the temperature behavior of batteries is considered to be non-linear the temperature test is conducted at the

highest ambient temperature (see IEC 60079-11 cl. 10.2).

For this apparatus the maximum ambient temperature is 55 °C.

10.5.4 Battery container pressure test:

Not applicable

B.1.3 Results
The wire resistance of the shorted batteries was 2 mQ) before the test and remained 2 mQ after test.

Cell number 10.5.2 10.53 a) 10.5.3b)
Electrolyte Short circuit Temperature test
leakage current Temp Toven Tamb deltaT
Battery

1 Y 82 A 114,8 54,1 61,7
2 N 75 A 120 55,4 65,8
3 N 8,8 A 108,1 58,8 54,7
4 Y 85A 1159 55,7 60,5
5 N 8,4 A 11,5 55,1 57,3
6 N 82 A 112 58,2 54,1
7 N 78 A 114,1 58,3 57,1
8 N 9A 116,3 58,1 59,2
9 N 85A 116,3 553 62,5
10 N 8A 120,9 60,5 62,3

Temp Batte

no electrolyte leakage

no ignition during spark ignition test

no drop in pressure during battery container test

no visible damage or permanent deformation after battery container test

— r———
e
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B.5  Battery pack test report (continued)

Equipment Tested: Secondary Lithium-ion battery cell INR18650PB manufactured by Maxell
Date of Test (yyyy/mm/dd): 2009-06-3,4,5
Clause and Standards: Clause 10.5, IEC 60079-11

IEC 60079-11 — Clause 10.5
Test for Lithium ion cells (chargeable)

Project no.: 212431400 Manufacturer: EMC Systems Corp.
Product: Li-ion pack test Type designation: Lab
technician: R.Rouwenhorst Sample no.: 107452
Testconducted on: June 3,4, 5,2009 Test report page

no.:

Cell types

60079-0 : 2007, clause 23.3 Cell types:

[x] Only cell types referred to in published IEC cell standards having known characteristics shall be used. Tested
Lithium-ion cell types not in table 11 secondary cells. Manufacturing battery cell type with negative electrode
material is Lithium, nominal voltage is 3,7 V, maximum open-circuit voltage is 4,17 V (measured), by
manufacterer 4,25 V.

60079-11:2006 — Clause 10.4 Determination of parameters of loosely specified components

[x] Tests are in accordance with the appropriate international standard, being:IEC60079-11, sub 7.1 and 10.4 Ten
unused samples of the component shall be obtained from any source or sources of supply
and their relevant parameters shall be measured. Tests shall normally be carried out at,  or
referred to, the specified maximum ambient temperature, for example 40 °C, but where
necessary, temperature-sensitive components, for example nickel cadmium cells/batteries,
shall be tested at lower temperatures to obtain their most onerous conditions.

The most onerous values for the parameters, not necessarily taken from the same sample, obtained
from the tests on the 10 samples shall be taken as representative of the component.

Lithium-ion battery tested on 10 samples during charge cycles: nominal voltage is 3,7V (just after fully
charged) , maximum open-circuit voltage is 4,17 V, maximum current is not measured.

Test procedure:

10.5.1 General:

[x] Rechargeable cells or batteries shall be fully charged with a current of 0,870 A for a
period of at least 100 min and then discharged at least twice with a current of 1,45 A
before any tests are carried out. On the second discharge, or the subsequent one as necessary, the capacity of
the cell or battery shall be confirmed as being within its manufacturer's specification to ensure that tests can be
carried out on a fully charged cell or battery which is within its manufacturer's specification.

Discharge duration = Capacity / Discharge Current = 1450 mAh / 1450 mA = 60 min.
Charge duration = Capacity / Charge Current = 1450 mAh / 0,870 mA =100 min.

10.5.2 Electrolyte leakage test for cells and batteries:
Ten test samples are subjected to the most onerous of the following:

[x] short circuit until discharged; at an ambient temperature from 50 + 5 degrees, without

the external battery protection components, this according to EN 60079-11, clause
10.5.3 b). Prepare cells with caution:
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- Prepare single cells, each with a switch for shortage (< 3mQ resistance end-to-end)
- Prepare, mount thermocouples on each cell. Put cells each in blotting paper.

- Pre heat prepared cells in oven on ambient temperature + 5 degrees.

- After all cells are at ambient temperature, put all prepared cells outside the building.
- Connect thermocouples to temperature storage equipment, and start measurement.

- Close the switch(es) and leave the cells immediately.

- Wait until temperature drops around room temperature.

- Store all temperature results and check cell leakage on blotting paper.

The test samples shall be placed with any case discontinuities, for example seals, (the + pole in most cases) facing
downward or in the orientation specified by the manufacturer of the device, over a piece of blotting paper for a period of

at least 12 h after the application of the above tests.

10.5.3 Spark ignition and surface temperature test of cells and batteries:
[1] Spark ignition assessment or testing shall be carried out at the cell or battery external terminals
using a gas mixture for Gas group ITA/IIB/IIC including/excluding safety factor.

[1 The short circuit current is determined taking the most onerous value of short-circuit current from
a test of 10 samples of the cell/battery

[] The maximum surface temperature is be determined as follows. All current-limiting devices
external to the cell or battery shall be short-circuited for the test. Any external sheath (of
paper or metal, etc.) not forming part of the actual cell enclosure shall be removed for the test.
The temperature shall be determined on the outer enclosure of each cell or battery and the
maximum figure taken.

10.5.4 Battery container pressure test:

[1] Five samples of the battery container shall be subjected to a pressure test to determine the venting
pressure. Pressure shall be applied to the inside of the container. The pressure isto  be gradually
increased until venting occurs. The maximum venting pressure shall be recorded
and shall not exceed 30 kPa.The maximum recorded venting pressure shall be applied to a sample of the
battery container for a period of at least 60 s.

Test equipment: see attached equipment list

Test conditions:

10.5.1 General:

When a short-circuit is required for test purposes the resistance of the short-circuit link, excluding
connections to it, either shall not exceed 3 mQ or have a voltage drop across it not exceeding 200
mV or 15 % of the cell e.m.f. The short-circuit shall be applied as close to the cell or battery
terminals as practicable.

This resistance should be measured before and after a short circuit test and recorded in the lab report.

10.5.2 Electrolyte leakage test for cells and batteries:

The electrolyte leakage test shall be conducted at the most onerous temperature for this type of cell which might require a
number of additional test (and hence additional samples) before the real test can be started.

For this cell the most onerous temperature is determined at 55 °C.

10.5.3 Spark ignition and surface temperature test of cells and batteries:
Since the temperature behaviour of batteries is considered to be non-linear the temperature test is conducted at the highest
ambient temperature (see IEC 60079-11 cl. 10.2).

For this apparatus the maximum ambient temperature is 50 °C.
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Test results charging batteries
(60079-11:2006 — Clause 10.4 Determination of parameters of loosely specified components)

Measurement of current and voltages by li-ion charger (when discharging with 1,5 A)

Voltage of charger verified
with calibrated multimeter.
Result: Difference 0,01 Von a
scale from 3,9 V (within 1%)

Voltage of charger verified
with calibrated multimeter.
Result: No difference in results
between equipment

Multimeter, number: ORS 118263, Calibrated on 2008-06-30 (due July 2009)
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Charging results Battery 1:

11(2/1) Real Time Status (Port #2, Station #1) -0 x|

File  Options
Detal Info | Chat |

~Battery Informatior
Batery ID I
Manufacturer IMexell
Batley Model # INRIGESOPE]
Modiied Date F/5/2009 328,08 PM  Service Sterted 5/28/2009 2:31/56 P
Baley Adapter [07-110-0115
Usedln 1A Cell

Customer Name |

Customer Notes |

~C:Cod Informatior
Chemistiy Li
Plating [mési) 11450 Nominal Vokage [v) (360
TagetCapacty(#) 100 StaionProgam  Prime

Capacitance is 5% more

~RealTime Value:

Conert (md] [ Voltags (/T AT17 than 1450mAbh stated by
Batery Status latieryready (5]  Temperawe [T} 23 —— | the manufacturer, which
Capacity 130,105,105 Impedance (mOhms) 31 result is satisfactory.

=10l x|

File  phions
DetailInfa  Chart |

Wil g Te e mpedare

P

RN
\
J/
"

#
-

LH L {1 fL! l

H

monm
T

o =0 im 1= rn 1} 0 an = {0 = |0
Time (mirie:)
Berwice 10 273 Pregrom Price
Eouery 1O ia,
Pornd 1
Suwca # |

battery results of batteries 2 to 10 are comparable.
The maximum voltage at 1,5 A battery charge remain below 4,2 V.

Battery capacitance

Discharge duration = Capacity / Discharge Current = 1450 mAh / 1500 mA = 58 min, actually measured 61 min.
Thus the capacitance is 61 min / 58 min = 5% more capacitance than 1450mAh, which result is satisfactory.
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Test results (10.5.2 Electrolyte leakage test for cells and batteries)
Short circuit resistance is 2 m€2 measuread before and after test.

Cell 10.5.2 Battery cell 10.5.3b)
no. Electrolyte Temperature test
leakage discharge temperature [*C] Oven*
graph no. “ambient”
/ Temperature
reference number Max. delta
[Cl
Absolute
1 none 1/13332 69,5 14,5 55,0
’ yes 1/13332 94,0 40,5 53,5
3 none 2 /13335 65,4 10,5 54,9
4 none 2 /13335 65,7 10,3 55,4
5 yes 3/13339 125,7 70,6 55,1
6 none 3/13339 130,1 74,5 55,6
7 none 4/13346 70,6 16,2 54,4
g none 4713346 66,8 11,0 55.8
9 none 5713367 64,0 10,1 53,9
10 none 5/13367 128.7 74.8 53,9

* Note: measured just before the short from each battery cell
Schematic of battery test

Temperature sensor

Soldered wire I Oven temperature
| ‘J/ of 55°C
I I

Twisted wires Two batteries tested
~\ simultaneously

Conclusion

The maximum temperature rise because cell short is 74,8 “K, measured at an ambient temperature of 55 "C. Two
samples showed some electrolyte leakage after test.

no electrolyte leakage

no ignition during spark ignition test

no drop in pressure during battery container test

no visible damage or permanent deformation after battery container test [x]

X other: FAIL on electrolyte leakage on two samples.

[
[
[
[
[

S T

Equipment:
Temperature measurement: LabDAQ 2 2.5.1, TS-043, Calibrated on 2009-01-27 (due date 2010-01) Other equipment: Oven,
multimeter ORS 110570
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Graph 1: Sample 1 and 2
04,0 EEIEE 0 A

o R
BS:D [ \V\\
6,0 | \ ™ Sample 2
84,0 \
82,0 \
BUJU \
7310 \
\

76,0
74,0
72,0
70,0

8,0 \
66,0
54,0 b Sample 1
62,0
&0,0

l

58,0 |I
d 55
)

Temperature

56,0

54,0

52,0 [l

11:30:00 11:40:00 11:50:00 12:00:00 12:10:00 12:20:00 12:30:00 12:40:00 12:50:00 13:00:00 13:10:00

3-6-2009 3-6-2009 3-6-2009 3-6-2009 3-6-2009 3-6-2009 3-6-2009 3-6-2009 3-6-2009 3-6-2009 3-6-2009
Time

Graph 2: Sample 3 and 4
HiEE e

66,0~ E I |
65,5 s | I
85,0 \
64,5 \
i \l
€38 i e
63,0 }
62,5~ 4 \‘\4\
62,0 t A
61,5 :
61,0 e
Em,_. L
&0,0 '
—595
59,0
58,5
58,0~
57,5-
57,0
55,5
56,0

ﬁ,: P

\

Sample 4

A

Sample 3

55,0 — : i

4,5-, ' I ' '
14:12:00 14:14:00 14:16:00 14:18:00 14:20:00 14:22:00 14:24:00 14:26:00 14:28:00 14:30:00 14:32:00 14:34:00 14:36:00 14:35:00
3-6-2009 3-6-2009 3-6-200% 3-6-2009 3-6-2009 3-5-2009 3-6-2009 3I-6-Z009 3-6-2009 3-6-2009 3I-6-2009 3-6-2009 3-6-2009 3-6-2009

Graph 3: Sample 5 and 6
1o SE - . e . ’ " " o -
lmﬂ_ - e ‘ - | - gz
0= =

Sample 6

1, 0= .
11,0
oo 1

e |
r
|

<= Sample 5

[T e — s E | S N — | ————t-

| L
0 i ! i i i : : :
FEFD DANE08 DRS00 DRARGD  RSLOD  DNENOD  DRATOR  GOOBOD  LS0M00 100600 100080 Ikibod
- D00 LR e d LR S ir ] LR e ) L2 s o TR - IO g-2000 AL 000 o IO g DO ot JOCRR
Troa

Graph 4: Sample 7 and 8
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Sample 7

Sample 8

s " i " L
T e -

Graph 5: Sample 9 and 10
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Pictures during test
Batteries 7 and 8 just before start of temperature test

Thermocouple

Soldered wires
on peeled off
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Electrolyte Leakage test, minimal 12 hours after test.

Battery sample #2 and #5 showed
some electrolyte leakage on
blotting paper, visual > 12 hours
after test.
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Temperature test at Tamp = 60 °C
The battery packs have been tested with following result: Maximum temperature

rise of the cell under encapsulation: 40,2 "K

Maximum temperature rise for the safety diode components inside the encapsulation: 24,6 ‘K

Maximum temperature rise for the safety RSA to RSF components inside the encapsulation: 21,5 ‘K Maximum temperature
rise of the battery pack on the surface of the encapsulation: 30,1 ‘K.

Unfortunately has one cells failed during the test (probably we have made a short prior to the short circuit
of the test) but the result of the other three cells is satisfactory.

See also pictures and graphs below:

i

The temperature of the batteries is measured direct after the batteries are completely charged and shorted instantly, to realize
the highest possible power dissipation during short of a battery.

During test the battery pack BP-8000 part has been placed inside of the BUL-8000 enclosure at an ambient temperature of
60°C.
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Temperature measurements at ambient temperature of 60 "C Temperature graph when

battery 1 in the battery pack 1 and 2 is shorted.
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Results from test report no. NL/DEK/ExTR13.0075/00

Tests of IEC 60079-11

1.1 Tests for cells and batteries
Equipment Tested: 10 cells of each type
Date of Test (dd/mm/yyyy): 2013-08 to 2013-09
Standard and Clause: 1IEC 60079-11:2011. clause 10.5
Description

The following cells are measured:

Li-Ion cells::
Manufacturer: Type:
Sony US18650VTC3
Samsung - SDI INR18650-15M

Test procedure:
10.5.1 General:

[X] Rechargeable cells or batteries are fully charged with a current of 750 m A (0.5 C) for a

period of at least 2 hours min and then discharged at least twice with a current of 300 mA (0.2 C) before any
tests are carried out. On the second discharge, or the subsequent one as necessary, the capacity of the cell or
battery was confirmed as being within its manufacturer's specification to ensure that tests can be carried out on a
fully charged cell or battery which is within its manufacturer's specification.

10.5.2 Electrolyte leakage test for cells and batteries:
Ten test samples are subjected to the most onerous of the following: [ X ]

short circuit until discharged;
[1] application of input or charging currents within the manufacturer's recommendations; [ ]
charging a battery within the manufacturer's recommendations with one cell fully

discharged or suffering from polarity reversal.

The test samples shall be placed with any case discontinuities, for example seals, (the + pole in most cases) facing downward
or in the orientation specified by the manufacturer of the device, over a piece of blotting paper for a period of atleast 12 h
after the application of the above tests.

10.5.3 Spark ignition and surface temperature test of cells and batteries:

[] Spark ignition assessment or testing shall be carried out at the cell or battery external terminals
using a gas mixture for Gasgroup IIA/IIB/IIC including/excluding safety factor.

[] The short circuit current is determined taking the most onerous value of short-circuit current from a
test of 10 samples of the cell/battery

[X] The maximum surface temperature is determined as follows. All current-limiting devices external to the cell
or battery shall be short-circuited for the test. Any external sheath (of paper or metal, etc.) not forming part of the actual cell
enclosure is removed for the test. The temperature is determined on the outer enclosure of each cell or battery and the maximum

figure taken.

TRF No. ExTR60079-11_6A Page 45 of 55




ExTR Reference No. NO/PRE/ExTR15.0012/00

10.5.4 Battery container pressure test:
[] Five samples of the battery container shall be subjected to a pressure test to determine the venting

pressure. Pressure shall be applied to the inside of the container. The pressure is to be gradually
increased until venting occurs. The maximum venting pressure shall be recorded

and shall not exceed 30 kPa.The maximum recorded venting pressure shall be applied to a sample of the battery
container for a period of at least 60 s.

Test conditions:

10.5.1 General:
When a short-circuit is required for test purposes the resistance of the short-circuit link, excluding
connections to it, either shall not exceed 3 mQor have a voltage drop across it not exceeding 200 mV or

15 % of the cell e.m.f. The short-circuit shall be applied as close to the cell or battery terminals as
practicable.

The 3 mQ is achieved by connecting/soldering short wires directly to the poles.

10.5.2 Electrolyte leakage test for cells and batteries:

The electrolyte leakage test shall be conducted at the most onerous temperature for this type of cell which migth require
a number of additional test (and hence additional samples) before the real test can be started.

For this apparatus the maximum ambient temperature is 60 °C.

10.5.3 Spark ignition and surface temperature test of cells and batteries:

The short circuit current measurement is determined by measuring the peak voltage over a resistor of 5 mQ.

Since the temperature behaviour of batteries is considered to be non-linear the temperature test is conducted at the highest
ambient temperature (see IEC 60079-11 cl. 10.2).

For this apparatus the maximum ambient temperature is 60 °C.
Schematic of battery test

Temperature sensor

Soldered
I A/ / Soldered wires A/I/OVCn{ ,tl?;g); }r %tgre of

e e e ——————— ———— —— o e — — )

Twisted wires

0O
\

Conclusion

The maximum temperature rise of one of the types during short circuit at 60 °C ambient temperature is 24.6 K. No samples have
leaked their electrolyte. The details of the test are shown on the next pages.
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Cell number 10.5.1 10.5.2 10.5.3 a) 10.5.3 b) Temperature test
capacity of Elektrolyte Short circuit T Cell T Cell T amb DeltaT
the cell leakage start max (Tmax -
current
Tstart)
1 >100 % No 60.0 69.5 60.2 9.5
2 > 100 % No 59.3 73.5 60.2 14.2
3 > 100 % No 59.3 77.0 60.2 17.7
4 > 100 % No 59.6 75.4 60.2 15.8
5 > 100 % No 60.2 69.0 60.2 8.8
6 >100 % No 60.2 73.6 60.9 13.4
7 >100 % No 60.0 66.8 60.9 6.8
8 >100 % No 60.3 68.7 60.9 8.4
9 >100 % No 59.6 68.9 60.9 9.3
10 >100 % No 60.6 75.3 60.9 14.7
Figure of Temperature graph:
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Tme
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Samsung - SDI

1INR18650-15M:
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Cell number 10.5.1 10.5.2 10.5.3 a) 10.5.3 b) Temperature test
ity of Elektrol _—
ca};laCI y o ektrolyte Short circuit T Cell T Cell T amb DeltaT
the cell leakage - start max (Tmax -
Tstart)
1 >100 % No 59.3 75.6 60.1 16.3
2 >100 % No 59.1 77.4 60.1 18.3
3 >100 % No 59.0 68.5 60.1 9.5
4 >100 % No 58.8 82.7 60.1 239
5 >100 % No 59.3 79.2 60.1 19.9
6 >100 % No 59.8 75.7 61.2 15.9
7 >100 % No 59.8 71.9 61.2 12.1
8 >100 % No 59.9 72.0 61.2 12.1
9 >100 % No 59.3 69.5 61.2 10.2
10 >100 % No 60.1 84.7 61.2 24.6
11 >100 % No 60.4 77.6 60.2 17.2
Figure of Temperature graph:
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Appendix C.2 Testing of batteries type Sony SR616 performed by Presafe AS

Equipment Tested: Batteries type Sony SR616 (Silver oxide)
Date of Test: All tests performed in period 2015-03-10 to 2015-03-13
Clause and Standards: Clause 10.5 of IEC60079-11: 2011 (EN60079-11: 2012)

Cl. 10.5.3. a) Spark ignition of cells.

All cells are measured to 1.597V open-circuit. No spark ignition assessment is required since peak
open-circuit voltage is less than 4.5V

Cl. 10.5.3 Two test case were considered. Ten new samples are used for each test case (total 20
samples used). The linear correction for max rated ambient is considered to give worst results than if
test was performed at max rated ambient.

Case 1: Surface temperature of cells during short-circuiting. Ambient = 23.6°C.

Case 1. Sample no. 1 2 3 4 5 6 7 8 9 10

Measured T (°C)1) | 29.2 | 28.8 28.6 28.2 27.7 | 274 1299 | 303 | 272 | 31.2
AT 5.6 52 5.0 4.6 4.1 38 | 63 | 6.7 | 3.6 | 7.6
Corrected T (°C)?) | 55.6 | 55.2 55 54.6 54.1 | 53.8 | 563 | 56.7 | 53.6 | 57.6
Leakage 3) No No No No No No | No | No | No | No

Case 2: Surface temperature of cells during abnormal charging. Ambient = 22.6°C

Case 2. Sample no. 1 2 3 4 5 6 7 8 9 10

Current (mA) 4) 3.50 | 3.54 3.51 3.52 3.54 | 3.51 | 3.51 | 3.50 | 3.52 | 3.52

Measured T (°C)5) | 23.8 | 239 23.8 23.9 239 | 23.8 | 23.8 | 23.8 | 23.8 | 23.9

AT 1.2 1.3 1.2 1.3 1.3 1.2 1.2 1.2 1.2 1.3
Corrected T (°C)?) | 51.2 | 51.3 51.2 51.3 513 | 51.2 | 51.2 | 51.2 | 51.2 | 513
Leakage 3) No No No No No No | No | No | No | No

Supplementary information:

1) The measured maximum temperature is achieved at the start of test due to the peak short-circuited
current, then it is falling during the discharging. The measured peak current were in the range of 55-
65mA but is falling very fast to about 3mA (after approximately 30s)

2) T is corrected for max rated ambient

3) Refer to CI. 10.5.2 of IEC60079-11: 201. All samples were placed in 50°C heat chamber in12h after the
short-circuiting test.

4) Abnormal charging current at input of 5.37V. Diode D7 at backup battery Sony SR616 was short-
circuited. Abnormal charging current is slowly falling during test.

5) Test performed until achieved thermal equilibrium

CL 10.5.4 Battery container pressure test. No external container other than the cell itself. No
test is found necessary based on review of design.
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Appendix D

Results from test report no. NL/DEK/ExTR12.0033/00
Test item: Lamp part type OL-82708PA, "lamp with bulb'" and "lamp without bulb", for
IR DETECTOR type DE-3123.

TABLE OF CONTENTS

1 Test Samples and teSt SEQUENCE .....c.vvieeiiieeiieeeiieeeiieeeieeeeree et e esaeeeaeeeseaeesssaeesaeeesseeeans 3
I.1 OVErVIEW Of SAMPLES...ccueiieiiiiieiiieciie ettt ettt e e e tae e s taeeeraeesaaeesaaee e 3
1.2 TESE SEQUEIICE .ueveieeeeiiiieeeeiiiee e e ittee e ettt e e ettt e e e et eeeeanaseee e e nsaaeesensseeeeennsnaessnnneees 3
1.3 Small component i@NItION tESt.......cccuviiriirieeiieeeiieeeieeeeeeeetee e eeeaeeeaaee e 4

1.1 Overview of samples

No | Description

#1 Only the lamp part OL-8270BPA
with the glass bulb

l /" M (received 10 pcs, used a total of 5
W‘@ pcs for test)

#2 The lamp part OL-8270BPA

without the glass bulb
(received 10 pcs, used a total of 5
pcs for test)

#3 NL/DEK/ExTR12.0033/00

. Picture of complete sample
IR DETECTOR type DE-3123,
containing lamp part #1. For
information only.

1.2 Test sequence
The following tests are performed, see table below.

Sample no #1 #2 #3
Test

60079-0

Small component 1gnition test X X N/A
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1.3 Small component ignition test

Equipment Tested: Sample No #1 and #2. For each Sample No #X five identical
sample parts are tested. The lamp part OL-8270BPA are part
of IR DETECTOR type DE-3123. A current through the lamp-
wire caused the lamp-wire to break, which showed the lamp-

Date of Test (yyy/mm/dd): | 2012-04-13

Standard and Clause: IEC 60079-0:2011. clause 26.5.3

Description

The samples were tested to demonstrate that they do not cause thermal ignition of a flammable
mixture in accordance with clause 5.3.3 item a). The test has been performed in the presence
of a specified gas/air mixture for T4 as described below

The component shall be tested under normal operation, or under the fault conditions specified
in the standard for the type of protection which produces the highest value of surface
temperature. The test shall be continued either until thermal equilibrium of the component and
the surrounding parts is attained or until the component temperature drops. Where component
failure causes the temperature to fall, the test shall be repeated five times using five additional
samples of the component. Where, in normal operation or under the fault conditions specified
in the standard for the type of protection, the temperature of more than one component
exceeds the temperature class of the equipment, the test shall be carried out with all such
components at their maximum temperature.

Test conditions

The purpose of this test is to determine at which conditions the gas sensor would not cause a
thermal ignition. The results of this test should give the conditions for the circuits of the
apparatus in which the sensor is intended to be used. A program has been set up to determine
which various conditions would apply.

Test sequence for the lamp part, Sample No #1 and #2:

- Heat up the explosion proof enclosure to 75 “C (25 K above maximum ambient temperature)

- Inject 1cc of diethyl ether into the explosion proof enclosure

- Wait 15 seconds so the diethyl ether can create an explosive atmosphere

- Switch on the power supply to the sensor and turn up the power supply up slowly till the
wire of the lamp wire lights up (to a certain voltage up to a point where the wire will not
break yet).

- Turn up the power supply slowly till the wire of the lamp breaks.

- Switch on power source for the spark generator

- Ignition should occur within 15 seconds.

This sequence is repeated 5 times on 2 different samples (#1 with bulb and #2 without bulb)

of the lamp part. The appearance of a cool flame is considered as an ignition. Detection of

ignition is either:

[ x ] audio / visual, for ignition and breaking the lamp wire.
[ x ] Ampere meter, showing an interruption of the current through the lamp wire.

[ ]by measurement of temperature.

If no ignition occurs during a test, the presence of the flammable mixture is verified by
igniting the mixture by some other means.

TRF No. ExTR60079-11_6A Page 51 of 55



Pictures of test bench for small component ignition test.

Results of sensors

5 samples of the lamp part with bulb (#1) and 5 samples without bulb (#2) are tested. The
sensor voltage could be turned up till the lamp wire was broken at about 17 V for lamp with

ExTR Reference No. NO/PRE/ExTR15.0012/00

bulb and about 4 V for lamp without bulb. To test if an explosive mixture was still present; it
was successfully ignited by a spark plug after the test. In total 10 samples were tested in this

way.

Conclusion

Pass, the results meet the requirements:
- None of the 2 x five samples caused an ignition during the test.
- After each test it was shown that the mixture was ignitable

The lamp cannot become an ignition source for gas group T4, because the lamp wire will

break without ignition.

Maodel : OL-8270BPA
Design Voltage - BV

Design Current 1 15mAE10%
Brightness (MSCP): 0.15MSCP +25%
Filament Shape :C-2R

Base color : WHITE

Manufacturer : Oshino Lamps Limited

TRF No. ExTR60079-11_6A

$3.2+0.2

Page 52 of 55

6.4+ 0.5 6.75 max
2 32+0,13 (1.6)
w0 [Tp]
ol !
ol o
s ©
~ y B \
= —
- = —
SO i
3 |8 '
= Z
4.8+0.6



ExTR Reference No. NO/PRE/ExTR15.0012/00

Appendix E

Results from test report no. NL/ KEM/ExTR07.0057/00
Test item: Sensor type NC-6264A

Total 15 samples, provided with the sensor wire but without the sintered metal cover, were used for testing. The
absence of cover allows immediate access of the test gas to the sensor wire.

Functionally the sintered metal cover will be placed, but for compliance with the requirements for intrinsic safety it
is not required.

The wire of the gas sensor is a small air coil and its resistance increases at increasing temperature (i.e. at increasing
current). Capacitance is not present between the connections, so the inductance is the decisive factor.

The maximum current which flow through the coil without causing the open-circuit, is less than 150mA at 4V. At
this level and higher values the coil will be open-circuited. For this condition maximum 1.5mH is allowed. The coil
inductance is 20 pH and is negligible low with respect to the limit of 1.5mH.

Higher current might appear for a very short time (just at the moment of open-circuiting of the coiled wire). When
dissipated power is increased by more than (4Vx0. 150A) 0.6W, the coiled wire will be open-circuited, having at
that moment an inductance of 20 pH.

Ignitibility of an inductive circuit:
Based on a value of 20 pH per Figure A.6 of IEC 60079-11 the following combinations would be
allowed (including safety factor of 1.5):

Voltage U [VI] 4 8 12 16 18 20 22 24 & up
Current I [mAJ 1730 1300 1270 670 440 320 250 180

In each case the supplied power is much higher than 0.6 W. Consequently the coil will be open

circuited (at maximum 20 pH) before any ignition due to an inductive spark would occur.

Ignitability of a resistive circuit

For a maximum power dissipation of P = 0.6 W that will occur in the coiled wire, the following
combinations of maximum voltage and current would apply (I=0.6/U):

Voltage U [V] 4 12 15 20 25 30 35 40 45 50 55 60
Current I [mAJ 150 20 40 30 24 20 17 15 14 12 11 10

Maximum allowed combinations per Figure A.l of IEC 60079-11:

Voltage U [V] 4 12 15 20 25 30 35 40 45 50 55 60

Current I [mAJ 3300 3330 900 309 158 101 73 57 45 40 36 30
The values of the combinations based on the 0.6 W are far below the ones per Figure A.1 of I[EC
60079-11 (including safety factor of 1.5), consequently ignition will not occur.

In addition, when the coiled wire would be compared with a fuse, its cold resistance may be used for
determining the current that flows at a specific voltage. The cold resistance of the wire is 4.6 Ohm
(see Section Bl.1). This would lead at 4 V to a current of 870 mA (4V/4,60hm). According to the
table above based on the maximum inductance of 20 uH of the coiled wire this is not ignitive.

At currents above 150 mA, so certainly at the aforementioned value the coil evaporated or melted
already, making the inductance ineffective.

Small component ignition test

- Gas sensor type N 6264A which sintered metal cover were removed (i.e. the sensor "wire" is directly
accessible for the environment).

- For pre-tests a number of units have been used. As the unit broke down just above the desired conditions, the
final conclusive tests were performed on five samples.

Date of test: 2007.06.07 and 28.06.07
Standards: IEC 60079-0:2004 and IEC 60079-11: 2006
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Test Procedure

The purpose of this test is to determine at which conditions the gas sensor would not cause a thermal ignition
(note: for avoidance of spark ignition annex A of IEC 60079-11 has been used).

The results of this test should give the conditions for the circuits of the apparatus in which the sensor is
intended to be used. A program has been set up to determine which various conditions would apply.

Pre-tests:

- The cold resistance of the wire is about 4.6 Ohm (measured at about 23°C and <5 mA).

- With increasing current the resistance of the wire raised up to about 25Q (order of magnitude at
75°C ambient temperature, just before open circuit).

- Just before open circuit the current is about 140 mA

- The sensor were open-circuited when voltages above 3V were applied.

- The inductance of the coiled wire of the sensor is approximately 20uH (at 23°C ambient temperature)

- The capacitance is negligible.

Test conditions:

- The sensor was connected with wires soldered to the copper connection plates.

- The sensor was placed in the center of the test chamber.

- The supply was capable of delivering 10V and 5SA.

- Temperature in the test chamber 75°C (safety factor achieved by increasing the applicable ambient
temperature of 50°C by a factor of 1.5).

- A small quantity of diethyl ether was released in the test chamber.

- After the diethyl ether was evaporated sufficiently, the voltage was gradually raised from OV up to break
down (open-circuit) of the wire occurred.

- Immediately after break down of the wire, the mixture in the test chamber was tested for its ignition ability

B.1.1 Results

At the pre-tests the following typical values were noted

Voltage across the sensor wire [V] 1 2 3 33 >3.4
Current [mA] 85 125 145 135 | Open-circuited

The voltage is raised gradually within a few seconds and is measured across the sensor wire.

Sample No. 1 2 3 4 5
Voltage [V] 3.0 3.0 3.0 3.1 3.0
Current [mA] 130 130 130 145 145

None of the five samples caused ignition during this process.
The mixture of each test were verified for ignition after the open-circuiting of coil.
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Appendix F: Smart sensor type PIS Assessment

The Mini PID sensor used inside smart sensor type PIS, is separately Ex certified device which is
covered by certificate 07ATEX0060U and associated test reports GB/BAS/ExTR07.0056/00.
Marking code of Mini PID sensor is Ex ia IIC T4 for ambient range up to 60°C. The device is
investigated for intrinsic safe connection to EUT.

Sensorl circuit: PIS PIS Sensor PCB: Mini PID
Uo: 5.36V Digital Shunt voltage: 4.94V Sensor
I0: 0.77° |:> PCB |:> Fuse: 125mA (x1.7) |:> Ui 5V
Po: 0.787TW Resistor: 1kQ (5.36V) Ii: 220mA
£ x o The PIS sensor is provided with two PCB as shown
it A o above whereof protection is located in PIS sensor
) I 1 PCB. Zeners, fuse and safety resistor is provided as
P s oy ]_ T | power limiting devices.
° 3 Input line:
Imax = 125mA x 1.7 =213mA.
e1G At c1e | Pmax=4.94V x 213mA = 1.05W.
: " N Signal line:
[=536V/1kQ@1% = 5.42mA > Pg; =30mW
Uo < Ui Io<Ii Po <Pi Remark
4.94V <5V 213mA <220mA 0.787W < 1.1W Safe connection
Ir; Pry P (rating of R1) Safety factor
5.42mA 30mW 250mW 8.7x
Supplementary information:

Safety distances of R1 is documented. Voltage area 5.36V:

Location Measured CR | Measured CL. | Required Remark
R1 (measured to adjacent 0.85 0.85 >0.5%) |Pass. CTT>100
tracks)

Supplementary information:
*) Encapsulated part. See Appendix A.5.2

Another shunt device (double zeners) is also provided internal in Mini PID sensor so in fact this
connection has two times of double zeners (total four zeners used at input lines).

The PIS digital PCB used no safety components and therefore are treated as part of the Sensor
circuit which is covered by the temperature assessment/test in Appendix B.3.

Intrinsic safe connection to Mini PID sensor is hereby documented. Refer also to certificate
07ATEX0060U and associated test reports GB/BAS/ExTR07.0056/00.
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IEC 60079-26
Clause Requirement — Test Result — Remark Verdict
1 SCOPE P
2 NORMATIVE REFERENCES
3 TERMS AND DEFINITIONS
4 REQUIREMENTS FOR DESIGN AND CONSTRUCTION P
4.1 General Equipment under test is potable gas monitor P
GX-6000 hereby referred to as EUT. See
General product information.
ExiallC T4 Ga -20°C = Ta=<+50°C
4.2 Protection measures against ignition hazards of the electrical circuits
421 General EUT is tested for requirements of IEC60079-11: P
2011 which the test report is part of this
investigation.
422 Intrinsic safety as a sole means of protection P
4.2.3 Encapsulation as a sole means of protection N/A
424 Application of two independent types of protection providing EPL Gb N/A
4.2.5 Application of a type of protection providing EPL Gb and a separation element
4251 General See 4.1 and 4.2.1 N/A
4252 Partition walls N/A
4253 Requirements depending on the N/A
thickness of the partition wall
4254 Partition wall combined with a N/A
flameproof joint
4255 Partition wall combined with an N/A
airgap with natural ventilation
4.3 Equipment with moving parts P
431 Frictional heating See below. P
4.3.2 Damage arising from failure of See 4.2.1. The internal pumps are assessed P
moving parts and are documented in associated IEC60079-
11: 2011 test report.
4.3.3 Light metals N/A
4.4 Isolated conductive components N/A
4.5 Non-conductive enclosures and accessible non-conductive components N/A
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IEC 60079-26
Clause Requirement — Test Result — Remark Verdict
451 General Conductive enclosure material is documented in N/A
the associated IEC60079-0 test report
45.2 Limitation of the size of N/A
chargeable non-conductive
surfaces
45.3 Limitation of the thickness of N/A
chargeable non-conductive
layers
454 Provision of a conductive coating N/A
4.6 Process connection N/A
5 TYPE TESTS P
51 Standardized types of protection | EPL Ga type of protection. EUT is tested for P
requirements of IEC60079-11: 2011 as part of
this investigation.
5.2 Separation elements No such application or parts. N/A
53 Temperature evaluation See 5.1 P
6 MARKING P
6.1 General See 4.1 & Copy of marking plate. P
6.2 Examples of marking
6.2 a) Equipment which is intended to | EPL Ga employed for GX-6000. Charger P
be completely installed inside (charging) is located in safe areas. See Copy of
the area requiring EPL Ga marking plate.
6.2 b) Associated apparatus, which is | Intrinsically safe portable device is intended use N/A
installed outside the hazardous | in the hazardous area. Charger circuit is
area and providing external adequately protected and charging is only
electrical circuits protected by allowed to be performed in safe areas.
intrinsic safety “ia”, which can be
connected to equipment
providing EPL Ga
6.2 c) Equipment which is installed in No such intended use. N/A
the boundary wall between an
area requiring EPL Ga and the
less hazardous area
7 INFORMATION FOR USE P
ANNEX A INTRODUCTION OF AN ALTERNATIVE RISK ASSESSMENT METHOD N/A
(informative) | ENCOMPASSING “EQUIPMENT PROTECTION LEVELS” FOR EX EQUIPMENT
AO Introduction N/A
A1 Historical background N/A
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IEC 60079-26
Clause Requirement — Test Result — Remark Verdict
A2 General N/A
A2.1 Coal mining (group 1) N/A
A2.1.1 EPL Ma N/A
A21.2 EPL Mb N/A
A2.2 Gases (group II) N/A
A.2.2.1 EPL Ga N/A
A222 EPL Gb N/A
A223 EPL Gc N/A
A23 Dusts (group Ill) N/A
A.2.3.1 EPL Da N/A
A.2.3.2 EPL Db N/A
A2.3.3 EPL Dc N/A
A3 Risk of ignition protection N/A
afforded
A4 Implementation N/A
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APPENDIX: Additional construction remarks

4.1

4.2

4.21

4.2.2

4.2.3

424

4.2.5

4251

4.2.5.2

4.2.5.3

4.2.5.4

4.2.5.5

4.3

4.3.1

4.3.2

4.3.3

4.4

4.5

4.51

4.5.2

4.5.3

454

4.6

5

Requirements for design and construction

General

Protection measures against ignition hazards of the electrical circuits
General

Intrinsic safety as a sole means of protection

Encapsulation as a sole means of protection

Application of two independent types of protection providing EPL Gb
Application of a type of protection providing EPL Gb and a separation element
General

Partition walls

Requirements depending on the thickness of the partition wall
Partition wall combined with a flameproof joint

Partition wall combined with an airgap with natural ventilation
Apparatus with moving parts

Frictional heating

Damage arising from failure of moving parts

Light metals

Isolated conductive components

Non-conductive enclosures and accessible non-conductive components
General

Limitation of the size of chargeable non-conductive surfaces
Limitation of the thickness of chargeable non-conductive layers
Provision of a conductive coating

Process connection

Type tests
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5.2

5.3

6.1

6.2
6.2 a)

6.2 b)

6.2 c)
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Standardized types of protection
Separation elements
Temperature evaluation
Marking
General
Examples of marking
Equipment which is intended to be completely installed inside the area requiring

EPL Ga

Associated apparatus, which is installed outside the hazardous area and providing
external electrical circuits protected by intrinsic safety “ia” which can be connected to
equipment providing EPL Ga

Equipment which is installed in the boundary wall between an area requiring EPL Ga
and the less hazardous area

Information for use
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