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ENGINEERING BULLETIN

Ref Document No. | EB17004 Issue No. |1
Subject Mining Repairs Flameproof Alternators Supplying Intrinsically Safe
Equipment
Release Date 15th June 2017
Purpose

— To provide a response and information to owners, operators and designers
with reference to Safety Alert SA17-06 - Flameproof Alternators Supplying
Intrinsically Safe Equipment released by the NSW Resources Regulator.

Applicability
— All installations using a Mining Repairs alternator 12 Volt applications
— All COALTRAM® owners/operators 12 & 24 Volt systems

Information

Potential Alternator Transient Over-Voltage Concern:

The NSW Resources Regulator has released SA17-06 to the industry raising potential safety
concerns around the suitability of the connections between flameproof alternators and
intrinsically safe equipment. The transient over-voltages produced by an alternator could
exceed the maximum rating of the inferconnected intrinsically safe equipment.

PPK Mining Equipment have performed Load Dump testing of the 12 and 24V Flameproof
Alternators and have considered the I1SO16750 series recommendations. The tests were
conducted at arange of RPM's and various electrical loads (Refer attached PPK Report
ER17005).

An oscilloscope set to single shot capture was used to measure the voltage spike during the
Load Dump period. The calibration of the oscilloscope was verified against NATA certified
calibrated lab test equipment.

Associated testing methodology and results are contained within the aftached report
ER17005.

24V Alternator

With respect to the test results and allowing for the addition of errors in the measuring
equipment and small interconnection losses; a worst case peak supply voltage of 26V has
been nominated.
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COALTRAM Interface Connection Detail

The 24V Alternator only supplies power to the IECEx certified MONEx Engine
Management System and is not connected to any other system (as supplied new
by PPK) in PPK COALTRAM® CT08, CT10, CT10LP and CT13 machines.

The alternator connects to the following equipment (Certificates of Conformity
aftached for reference):

- Power Distribution Manager Module 11307 (PDM) - This module is Ex
certified (IECEx MSC 14.0026X) and has the following Ex marking code
“Exmbeial”.

- Explosion Protected Battery Module 11306 - This module is Ex certified
(IECEx MSC 14.0025X) and has the following Ex marking code “"Exmb e
ial”.

The cables from the alternator directly connect to the 11307 PDM. The PDM then
acts as a pass through of the alternator connection to the removable Battery
Module 11306 via connector P4. The protection concept covering the pass
through is “Ex e". The nominal elecfrical parameters relating to the “Ex e”
connection are Un=24V and In=20A. All I.S. connections (P2, P3, P7..P10) are
adequately segregated from the “Ex e” terminals by a distance greater than
50mm as required by IEC 60079-11:2011.

As detailed above, the 11306 Battery Module receives the alternator power via
the PDM on connector P4. The nominal electrical parameters relating to the “Ex
e" connection are Un=24V and In=20A. This equipment can be considered an
associated apparatus and has been given a Um rating = 60V. Once inside the
associated equipment, the hazardous area is now protected by Ex m with a
voltage rating of 90V. The 11306 Battery Module uses a combination of
adequately rated infallible transformer isolafion and galvanic isolation for
connections to the hazardous area “Exi" protection.

In conclusion, the Load Dumps presented by the 24V alternator testing are well within the Um
specifications of the interconnecting equipment or associated apparatus.

12V Alternator:

With respect to the test results (PPK Report ER17005) and allowing for the addition of errors in
the measuring equipment and small inferconnection losses; a worst case peak supply voltage
of 40V. Additional information external to PPK has been provided detailing higher voltages
through similar test methods. As such, a worst case peak supply voltage of 45V has been
nominated to account for this information.

As installed on PPK COALTRAM® CT08, CT10, CTI0LP and CT13 machines the 12V alternator is
used to supply power to the lighting and ancillary equipment, such as, methane detectors,
camera systems, lighting efc.
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Potential Alternator Earth Leakage Protection Device Concern:

The NSW Resources Regulator also addresses that “*On-board alternator earth leakage
protection devices use a leakage to frame detection technique that applies a reference
voltage to the frame of the mobile diesel machine. The frame reference voltage may
compromise the explosion protection properties of associated intrinsically safe apparatus by
exceeding the minimum clearance distances between explosion protected and non-
explosion protected circuits if a common frame reference is used.”

PPK has bench tested the Mining Repairs 24 & 12 Volt Alternators to determine the maximum
possible voltage potential between the alternator supply rail and the chassis (frame) earth.
For further clarification of test methodology and results refer to PPK report ER17006.

24V Alternator:

Under normal operation with no leakage to frame current flow, the alternator supply rails are
equally balanced with respect to the chassis potential.

The worst case earth leakage voltage potential difference available between the chassis
and an alternator supply rail is 16.8VDC (refer PPK report ER17006).

12V Alternator:

Under normal operation with no leakage to frame current flow, the alternator supply rails are
equally balanced with respect to the chassis potential.

The worst case earth leakage voltage potential difference available between the chassis
and an alternator supply rail is 2.10VDC (refer PPK report ER17006).

Note:

Both 12 and 24V alternator test results in the PPK Report ER17005 & ER17006 are indicative and
based on the test equipment accuracy as depicted within the report. Testing is inclusive of
both MR110 & MRT111 Alternator Models (different reset mechanism only).

PPK has reviewed the design and interconnections regarding the MONEx Engine Management
System (as fitted to PPK COALTRAM®'s) and Earth Leakage Detection System utilised within
Mining Repairs 24V Alternators (connections to machine frame).

The protection concept utilised by the MONEx Engine Management System is galvanic
isolation. By design the Intrinsically Safe connections on the MONEx equipment are isolated
from the machine frame.

For MONEXx to Alternator interface specifics, please refer to the section above regarding PPK
COALTRAM® Interconnection Details.

Regarding recommendations listed in this bulletin, PPK would like to specifically reference
AS/NZS 60079.25:2011 Clause 11:

“Screens shall be connected to earth or the structure in accordance with IEC 60079-14.
Where a system is infended for use in an installation where significant potential differences
(greater than 10V) between the structure and the circuit can occur, the preferred technique
is to use a circuit galvanically isolated from external influences such as changes in ground
potential at some distance from the structure. *
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Recommendations

Plant Owners and operators review all diesel machinery utilising 12V and 24V Mining Repairs
Alternators with respect to supplied information contained within this bulletin.

Where infrinsically safe equipment is used, both safe and hazardous area connections should
be re-assessed in accordance with AS/NZS 60079.25 Explosive atmospheres to ensure
compliance.

Attached References

- ER17005 - Mining Repairs Alternator Load Dump Testing

- ER17006 - Mining Repairs Alternator leakage to frame testing
IECEx MSC 14.0025X — Explosion Protected Battery Module 11306
IECEx MSC 14.0026X — Power Distribution Manager Module 11307

PPK Mining Equipment Pty Ltd
T: +612 4964 5400
WWW.ppKgroup.com.au

GROUP LIMITED
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ENGINEERING REPORT

Ref Document No. ER17005 Issue No. 1

Subject or Purpose Mining Repairs 12 & 24 Volt Alternator Load Dump Testing
Report Date 14th June 2017

Context

Through Safety Alert SA17-06 released by the NSW Resource Regulator, it was highlighted
potential safety concerns regarding the suitability of flameproof alternators that supply
power to infrinsically safe systems fitted to mobile diesel machines intended for use in
hazardous zones of underground coal mines.

The below testing has been carried out to provide an initial reference for the load dump
voltages that could be expected during normal operation of a Mining Repairs flameproof
alternator (Direct Current Supply).

PPK Internal Investigation found that, generally:

e Load Dump Haul (LHD) Machines utilising 12V alternators commonly are fitted with
four 35W visibility lights and an hour meter (approx. 120W to 150W alternator electrical
circuif load).

o Personnel Transporters, Graders, Dozers etc. are known to have higher lighting circuit
loads and as such full alternator capacity may be required (250W to 300W).

Information

Test date: 10/06/17
Test location: PPK / Mining Repairs Port Kembla
Test administrators: Brendan Botha, Matthew Zoccoli
Test Equipment and Setup (reference Appendix C for visual confirmation):
- Mining Repairs 12V Flameproof Alternator, serial No. 3848
- Mining Repairs 24V Flameproof Alternator, serial No. 3277
- Fluke 114 Multimeter, serial No. VM13, calibration date 23/03/17
- Digitech gm1563 Amp Clamp Meter, serial No. 11052592, calibration date
28/04/17
- Digitech QC1932 Digital Storage Oscilloscope
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Method

Load dump measurements were recorded for the 12 and 24 volt alternators at low (~1750)
and high (~3500) rom with half and full electrical load simulated for each case and repeated
five times. The load dump was caused by physically breaking the connection to a lighting
circuit supplying the load (cable disconnection to ensure clean and quick break). Relative
alternator test speeds selected are based on machine usage range.

Note:
e 12V / 250W configuration: 5 x 50W halogen globes supplied the test electrical load. A sixth
globe to reach 300W load could not be achieved without an overload condition intervening.

e 12V / 120W configuration: 2 x 35W + 1 x 50W Halogen Globes used.
e 24V / 300W configuration: 3 x 100W halogen globes supplied the test electrical load.

e 24V [ 200W configuration: 2 x 100W halogen globes supplied the test electrical load.

The load on the alternator was held for one (1) minute to allow stabilisation before the circuit
connection was broken by physical wire disconnection.

Voltage measurements were captured using the oscilloscope. Before testing, the

oscilloscope was checked for voltfage measurement accuracy against the calibrated multi-
meter (serial No. VM13).

1V measurement accuracy was determined.
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Results

12V Flameproof Alternator

Configuration 1:

Alternator speed: ~3500 rom

Alternator load: 250W (5 x 50W halogen globes)
Load dump voltage recorded:

Mining Equipment

Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
38.4V 38.4V 38.8V 38.4V 38.8V
Peak load dump voltage achieved: 38.8 V
Refer Appendix A for oscilloscope test capture.
Configuration 2:
Alternator speed: ~1750 rom
Alternator load: 250W (5 x 50W halogen globes)
Load dump voltage recorded:
Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
38.4V 38.0V 38.8V 38.4V 38.8V
Peak load dump voltage achieved: 38.8 V
Refer Appendix A for oscilloscope test capfture.
Configuration 3:
Alternator speed: ~3500 rom
Alternator load: 120W (2 x 35W + 1 x 50W Halogen Globes)
Load dump voltage recorded:
Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
38.8V 38.4V 38.0V 35.6V 38.4V
Peak load dump voltage achieved: 38.8 V
Refer Appendix A for oscilloscope test capture.
Configuration 4:
Alternator speed: ~1750 rom
Alternator load: 120W (2 x 35W + 1 x 50W Halogen Globes)
Load dump voltage recorded:
Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
320V 36.8V 29.6 V 37.6V 38.0V
Peak load dump voltage achieved: 38.0 V
Refer Appendix A for oscilloscope test capture.
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24 Volt Flameproof Alternator

Configuration 1:

Alternator speed: ~3500 rom

Alternator load: 300W (3 x 100W halogen globes)
Load dump voltage recorded:

Mining Equipment

Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
22.8V 22.8V 22.8V 22.8V 228V
Peak load dump voltage achieved: 22.8 V
Refer Appendix B for oscilloscope test capture.
Configuration 2:
Alternator speed: ~1705 rpm
Alternator load: 300W (3 x 100W halogen globes)
Load dump voltage recorded:
Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
21.2V 21.2V 21.2V 21.2V 21.2V
Peak load dump voltage achieved: 21.2 V
Refer Appendix B for oscilloscope test capture.
Configuration 3:
Alternator speed: ~3500 rom
Alternator load: 200W (2 x 100W halogen globes)
Load dump voltage recorded:
Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
22V 20.4V 224V 224V 220V
Peak load dump voltage achieved: 22.4 V
Refer Appendix B for oscilloscope test capture.
Configuration 4:
Alternator speed: ~1745 rpm
Alternator load: 200W (2 x 100W halogen globes)
Load dump voltage recorded:
Test 1.1 Test 1.2 Test 1.3 Test 1.4 Test 1.5
21.6V 21.2V 21.6 V 21.2V 21.6 V
Peak load dump voltage achieved: 21.6 V
Refer Appendix B for oscilloscope test capture.
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Observations:

Mining Equipment

The 12 Volt Mining Repairs flameproof alternator in the tested configurations produced a

maximum load dump voltage of 38.8V.

The 24 Volt (nominal output 18.6V) Mining Repairs flameproof alternator in the tested

configurations produced a maximum load dump voltage of 22.8V.

Test / Report Completed by:

Brendan Botha
Technical Product Support — Electrical
PPK Mining Equipment Pty Ltd

Reviewed:

Brendan Noake
Group Engineering Manger
PPK Mining Equipment Pty Ltd

END OF REPORT
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Appendix A
Oscilloscope traces 12V alternator
Test 1.1
Test 1.2
Test 1.3
CHI Figau
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Test 1.4

Test 1.5

Test 2.1
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Test 2.2

Test 2.3

Test 2.4
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Test 2.5

Test 3.1

Test 3.2
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Test 3.3

Test 3.4

Test 3.5
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Test 4.1

Test 4.2

Test 4.3
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Test 4.4

Test 4.5
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Appendix B

Oscilloscope traces 24V alternator

Test 1.1

Test 1.2

Test 1.3
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Test 1.4

Test 1.5
Test 2.1
G <16H=
CHL #2841
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Test 2.2

Test 2.3
Test 2.4
@ <16Hz
CHL £ 28,41
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Test 2.5

Test 3.1
Test 3.2
@ <16Hz
CHL £ 28,41
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Test 3.3

Test 3.4
Test 3.5
G <16H=
CHL #2841
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Test 4.1

Test 4.2
Test 4.3
@ <16Hz
CHL £ 28,41
Document ID: DD-009 Section: Technical Department Version: 1-0613 Page 18 of 22

This document is uncontrolled if issued to an external recipient.





FHK

Mining Equipment

Test 4.4
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Appendix C

ERRURTE
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Figure 2: Calibrated Multimeter
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Figure 3: Digitech Calibrated Amp Clamp Meter

Figure 4: Digitech Oscilloscope

Figure 5: Digitech Oscilloscope
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Figure 7: Voltage measurement accuracy comparison 24V
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ENGINEERING REPORT

Ref Document No. ER17006 Issue No. 1
Subject or Purpose Mining Repairs 12 & 24 Volt Alternator Leakage to Frame Testing
Report Date 15t June 2017

Context

Through Safety Alert SA17-06 released by the NSW Resource Regulator, it was highlighted that
on-board alternator earth leakage protection devices use a ‘leakage to frame detection
technique that applies a reference voltage to the frame of the mobile diesel machine. The
reference voltage may compromise the explosion protection properties of associated
intrinsically safe apparatus by exceeding the minimum clearance distances between the
protected and non-explosion protected circuits if a common frame reference is used.

Testing has been carried out to determine the maximum possible voltage potential between
the alternator supply rail and the chassis (frame) earth.

The Mining Repairs Alternators user manual provides a resistance value for chassis fault
impedance. During the testing the impedance was measured to verify the fault trip points of
the protection circuit.

Information

Test date: 15/06/17
Test location: PPK Tomago
Test administrators: Neil Wrightson, Michael Kearsey
Test Equipment and Setup (reference Appendix A for visual confirmation):
- Mining Repairs MR111 12V Flameproof Alternator, serial No. 4215 (housing), 2062-
2426 (DCBR card)
- Mining Repairs MR111 24V Flameproof Alternator, serial No. 4219 (housing), 2092-
127 (DCBR card)
- Agilent Digital Multimeter (DMM]), serial No. MCO09, calibration date 01/08/16
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Method

Respective 12 & 24 Volt alternators were connected to a test bench and driven by an
electric motor with variable speed drive. A test load of approximately 100W was applied to
the output of the alternator. A potentiometer was connected between the positive supply
rail (+ve) of the alternator and the chassis (frame) earth. This was used to simulate an earth
leakage fault between the positive supply rail and the chassis. The potentiometer was wound
down till the alternator cut out trip point was achieved. The voltage across the potentiometer
was continuously measured to determine the trip voltage. After the trip voltage was
determined the potentiometer was removed and the resistance measured to ensure it was
within the manufacturers chassis fault impedance range (typically 500<R<1000).

The above procedure was repeated for the negative rail (-ve) of the alternator to the chassis
earth.

Note:
e 12V configuration: 3 x 35W halogen globes supplied the test electrical load.

e 24V configuration: 2 x 50W halogen globes supplied the test electrical load.

Voltage and resistance measurements were captured using the DMM.

Results

12V Flameproof Alternator

Alternator speed: ~1500 rom

Alternator load: 105W (3 x 35W halogen globes)
Voltage measurements:

+ve WRT -ve 13.3VDC
Chassis WRT +ve 6.66 VDC
Chassis WRT -ve -6.65 VDC

Positive Supply Rail (+ve) WRT Chassis:

Trip voltage 420 VDC
Chassis fault impedance 843 ohms

Negative Supply Rail (-ve) WRT Chassis:

Trip voltage 420 VDC
Chassis fault impedance 869 ohms

Summary

Under normal operation with no leakage to frame current flow, the alternator supply rails are
equally balanced with respect to the chassis potential.

Under fault conditions the worst case voltage potential difference between the chassis and
an alternator supply rail is 2.10VDC.
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24V Flameproof Alternator
Alternator speed: ~1500 rom

Mining Equipment

Alternator load: 100W (2 x 50W halogen globes)

Voltage measurements:

+ve WRT -ve 19.0 VDC
Chassis WRT +ve 9.55VvDC
Chassis WRT -ve -9.55VvDC

Positive Supply Rail (+ve) WRT Chassis:

Trip voltage 2.22 VDC

Chassis fault impedance 987 ohms

Negative Supply Rail (-ve) WRT Chassis:

Trip voltage 2.20 vDC

Chassis fault impedance 1100 ohms

Summary

Under normal operation with no leakage to frame current flow, the alternator supply rails are
equally balanced with respect to the chassis potential.
Under fault conditions the worst case voltage potential difference between the chassis and
an alternator supply railis 16.8VDC.

Test / Report Completed by:

Neil Wrightson
Test Engineer
PPK Mining Equipment Pty Ltd

Reviewed:

Brendan Noake
Group Engineering Manger
PPK Mining Equipment Pty Ltd

Document ID: DD-009
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Appendix A
Test set-up / equipment

Figure 2: 12V Alternator
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Figure 4: Multimeter showing 24V +ve WRT -ve reading
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TR 0 s

Figure 5: Digital Multimeter asset ID & calibration date
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IECEX Certificate
= of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC Certification Scheme for Explosive Atmospheres

for rules and details of the IECEx Scheme visit www.iecex.com

Certificate No.: IECEx MSC 14.0025X Issue No: 0
Status: Current Page 1 of 4
Date of Issue: 2014-12-16
Applicant: PPK (IP) Pty Ltd
13 Old Punt Rd Tomago NSW 2322
Australia
Equipment: Explosion protected battery module 11306
Optional accessory:
Type of Protection: Intrinsic safety, increased safety, encapsulation
Marking: Exmbeial
Approved for issue on behalf of the IECEx Geoff Slater
Certification Body:
Position: Manager
Signature:

(for printed version)

Certificate history:

Issue No. 0 (2014-12-16)

Date:

1. This certificate and schedule may only be reproduced in full.
2. This certificate is not transferable and remains the property of the issuing body.
3. The Status and authenticity of this certificate may be verified by visiting the Official IECEx Website.

Certificate issued by:
MSTC Mine Safety Technology Centre

PO Box 343

8 Hartley Drive w Tra d E &
Thornton NSW 2322 i nvest ment
NSW

Hunter Region Mail Centre NSW 2310 sovemensr | MiNe SEfEty

Australia
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http://iecex.iec.ch/iecex/IECExWeb.nsf/CoCHistory/IECEx%20MSC%2014.00250?OpenDocument
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IECEX Certificate
of Conformity

Certificate No: IECEx MSC 14.0025X Issue No: 0
Date of Issue: 2014-12-16 Page 2 of 4
Manufacturer: PPK Mining Equipment Pty Ltd

13 Old Punt Rd Tomago NSW 2322

Australia

Additional Manufacturing location(s):

This certificate is issued as verification that a sample(s), representative of production, was assessed and tested and found to comply with the
IEC Standard list below and that the manufacturer's quality system, relating to the Ex products covered by this certificate, was assessed and
found to comply with the IECEx Quality system requirements. This certificate is granted subject to the conditions as set out in IECEx
Scheme Rules, IECEx 02 and Operational Documents as amended.

STANDARDS:

The electrical apparatus and any acceptable variations to it specified in the schedule of this certificate and the identified documents, was
found to comply with the following standards:

IEC 60079-0 : 2004 Electrical apparatus for explosive gas atmospheres - Part 0: General requirements

Edition:4.0

IEC 60079-11 : 2006 Explosive atmospheres - Part 11: Equipment protection by intrinsic safety "i"

Edition:5

IEC 60079-18 : 2004 Electrical apparatus for explosive gas atmospheres - Part 18: Construction, test and marking of type of
Edition:2.0 protection encapsulation 'm' electrical apparatus

IEC 60079-7 : 2006-07 Explosive atmospheres - Part 7: Equipment protection by increased safety "e"

Edition:4

This Certificate does not indicate compliance with electrical safety and performance requirements other than those expressly included in the

Standards listed above.

TEST & ASSESSMENT REPORTS:

A sample(s) of the equipment listed has successfully met the examination and test requirements as recorded in

Test Report:

CZ/FTZU/EXTR09.0003/00 CZ/FTZU/EXTR09.0003/01 CZ/FTZU/EXTR09.0003/02

Quality Assessment Report:

AU/MSC/QAR14.0005/00




http://iecex.iec.ch/iecex/IECExWeb.nsf/ExTRNumber/CZ/FTZU/ExTR09.0003/00?OpenDocument

http://iecex.iec.ch/iecex/IECExWeb.nsf/ExTRNumber/CZ/FTZU/ExTR09.0003/01?OpenDocument

http://iecex.iec.ch/iecex/IECExWeb.nsf/ExTRNumber/CZ/FTZU/ExTR09.0003/02?OpenDocument

http://iecex.iec.ch/iecex/IECExWeb.nsf/QARNumber/AU/MSC/QAR14.0005/00?OpenDocument



IECEX Certificate
of Conformity

Certificate No: IECEx MSC 14.0025X Issue No: 0

Date of Issue: 2014-12-16 Page 3 of 4
Schedule

EQUIPMENT:

Equipment and systems covered by this certificate are as follows:

The product is an explosion-protected storage battery with integrated battery charger. The output terminals can be energised via
intrinsically safe (Ex ia) remote control circuits. In the isolated state, the main terminals are intrinsically safe (Ex ia). In the energised
state, the main terminals are protected by increased safety.

The product utilises separately certified explosion protected battery components certified as IECEx MSC 14.0022U or IECEx FTZU
09.0002U / ANZEx 09.2004U.

The product is designed to compliment a power distribution module. The product receives input power via the power distribution
module which is then used to charge the cells. The charging terminals are classified as Ex e during charging conditions. The product is
able to route incoming power to the discharge terminals and charge the batteries at the same time. The product has continuously
powered Ex ia auxiliary supply circuits that are used for remote control. The product has data communications with its power
distribution module and is able to report on various parameters. The isolation of the Power OUT (P4) terminals to Ex ia levels is
controlled via intrinsically-safe controls and safety interlock circuits. The isolation is failsafe. A valid safety interlock circuit is required at
the signal terminals on P3 as a pre-requisite for the energisation of the Power OUT terminals. The energisation may only then be
remotely controlled. If the safety interlock is not present the Power OUT terminals may not be energised. If the safety interlock circuit is
interrupted, the Power OUT terminals will be immediately isolated. Partial removal of the battery module will automatically render the
battery discharge circuits to an Ex ia state. However it is mandatory that the isolated state be selected before any attempt is made to
remove the battery module. T he safety interlock is contained in the circuits in the power distribution module. The safety interlock circuit
is sufficiently complex, that it could not be defeated in any operational environment, making the battery module safe to transport in
potentially hazardous environments.

The product is only compatible with power distribution modules that meet the entity parameter requirements.
Instruction for use - document No. 11306.

CONDITIONS OF CERTIFICATION: YES as shown below:

Refer to the attached Annex






IECEX Certificate
of Conformity

Certificate No: IECEx MSC 14.0025X

Date of Issue: 2014-12-16

Additional information:

Refer to the attached Annex

Annex:

Annex of IECEx MSC14.0025X-00.pdf

Issue No: 0

Page 4 of 4




http://iecex.iec.ch/iecex/IECExWeb.nsf/0/70DFB57FFF5D4A25C1257D7700229543/$File/Annex of IECEx MSC14.0025X-00.pdf



|EC JiEcEx

Annex for Certificate No.:

Conditions of certification pertaining to Issue 0 0

IECEX Certificate of Conformity
Annex

IECEx MSC 14.0025X Issue No:0

f this Certificate:

1 The equipment was submitted to tests corresponding to low risk of
mechanical danger and this must be observed during installation.

2 Care is to be taken to correctly fit the equipment to the Power Distribution
Manager 11307 (certified under IECEX MSC 14.0026X, IECEX FTZU
09.0004X/ANZEx 10.2003X) or any other compatible alternative in order to
achieve the required degree of protection of IP54.

3 The following entity parameters shall be taken into account during any
installation:
Um=60V
P3 connector
Function Terminal Classification Parameters
U,=105V
lob=2.84 A
Power OUT 1/2-3/4 ek
i - 0 = M
Non-isolated 9V control power Ly = 80 pH
U,=105V
Power OUT Signal power (9V) 5-3/4 lo =59 mA
Co =30 puF
L,=3.5mH
6-3/4
7-3/4
8-3/4 U, =9.56 V
13-3/4 lo = 26 MA
14-3/4 Co =30 puF
. 15-3/4 Lo=3.5mH
Data Signal 16-3/4 U=105V
17-3/4 Exia Ci=0uF
22-3/4 Li=0mH
23-3/4
24-3/4
25-3/4
U =10.5V
Power IN E/S LED Power 9-3/4 li=59 mA
Ci=0uF
Li=0uH
Ui=105V
Power IN Aux 18/19-3/4 Ii =1.333A
Ci=0pF
Li=0mH
U,=105V
Power OUT Isolated MBUS Power 28/29-26/27 lo=2.84 A
P,=7.46 W
Co=15uF
L, = 80 uH
P4 connector
Function Terminal Classification Parameters
Power IN 1/2-3/4 Exe Un=24V
In=20A
Power OUT 29/28-27/26 Un=24V
In=10 A

Certificate issued by:
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Annex

IECEx MSC 14.0025X Issue No:0

Drawing list pertaining to Issue 0 of this Certific ate:

Manufacturer’'s Documents

Drawing/Document | Page/s: Title: Revision | Date:
Number: LeVeI: (yyyy_mm_dd)
7277 10f3 PART #7277 PCB CERTIFICATION SCHEMATIC 2 2012/08/23
7277 20f3 PART OF #7277 PCB — GALVANIC ISOLATION 2 2012/08/23
CERTIFICATION SCHEMATIC
7277 30f3 PART #7277 ISOLATOR CERTIFICATION 2 2012/08/23
SCHEMATIC
7279 10f6 PART #7279 PCB CERTIFICATION SCHEMATIC 2 2012/08/23
7279 20f6 PART of #7279 CONTROL CROWBAR 2 2012/08/23
CERTIFICATION SCHEMATIC
7279 30f6 PART of #7279 MBUS CROWBAR 2 2012/08/23
CERTIFICATION SCHEMATIC
7279 40f6 PART of #7279 PCB — 10V FLYBACK 2 2012/08/23
CERTIFICATION SCHEMATIC
7279 50f6 PART of #7279 PCB — SIGNAL BARRIER (9V) 2 2012/08/23
CERTIFICATION SCHEMATIC
7279 60f6 PART of #7279 PCB — SIG BARRIER (9V Pwr) 2 2012/08/23
CERTIFICATION SCHEMATIC
7284 10f3 PART #7284 PCB CERTIFICATION SCHEMATIC 2 2012/08/23
7284 20f3 PART of #7284 PCB — AUXILIARY CIRCUITS 2 2012/08/23
CERTIFICATION SCHEMATIC
7284 30f3 PART of #7284 PCB - SIGNAL POWER 2 2012/08/23
CERTIFICATION SCHEMATIC
11306 10f8 PART #11306 BATTERY MODULE 2 2012/08/23
CERTIFICATION DATASHEET
11306 20f8 PART #11306 ENTITY PARAMETERS 2 2012/08/23
CERTIFICATION DATASHEET
11306 40f8 PART #11306 ENCAPSULATED MODULE 2 2012/08/23
CERTIFICATION DETAIL
11306 50f8 PART #11306 BATTERY MODULE 2 2012/08/23
CERTIFICATION DETAIL
11306 60f8 PART #11306 ENCAPSULATION CERTIFICATION 2 2012/08/23
DETAIL
11306 70f8 PART #11306 INTERNAL CONNECTIONS 2 2012/08/23
CERTIFICATION DETAIL
11306 80f8 PART #11306 CONNECTORS CERTIFICATION 2 2012/08/23
DETAIL
MD_11306 1 PART #11306 BATTERY MODULE MARKING 1 2014/11/11
DRAWING
* 7284 7277 7279-d Main SMPS DCDC PSU.PcbDoc - -
Reference Documents
Drawing/Document | Pagel/s: Title: Revision | Date:
Number: LeVeI: (yyyy_mm_dd)
UM_11306 2 PART #11306 BATTERY MODULE USER 1 UNDATED
MANUAL
PQ_11306_Battery 2 7 Explosion Protected Battery Module (Product 2 2009/10/23
Quality Plan)
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IECEX Certificate
= of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for rules and details of the IECEx Scheme visit www.iecex.com

Certificate No.: IECEx MSC 14.0026X Issue No: 0 Certificate history:
Issue No. 0 (2014-12-16)
Status: Current
Page 1 of 4

Date of Issue: 2014-12-16
Applicant: PPK (IP) Pty Ltd

13 Old Punt Rd Tomago NSW 2322

Australia
Equipment: Power distribution manager module 11307
Optional accessory:
Type of Protection: Encapsulation, Increased safety, Intrinsic safety
Marking: Exmbeial
Approved for issue on behalf of the IECEx Geoff Slater
Certification Body:
Position: Manager
Signature:

(for printed version)

Date:

1. This certificate and schedule may only be reproduced in full.
2. This certificate is not transferable and remains the property of the issuing body.
3. The Status and authenticity of this certificate may be verified by visiting the Official IECEx Website.

Certificate issued by:

MSTC Mine Safety Technology Centre
8 Hartley Drive M Tra d e &
Thornton NSW 2322
PO Box 343 NSW Investment

Hunter Region Mail Centre NSW 2310 soemensr | Mine SEfEty’
Australia




http://www.iecex.com/

http://iecex.iec.ch/iecex/IECExWeb.nsf/CoCHistory/IECEx%20MSC%2014.00260?OpenDocument

http://iecex.iec.ch/



IECEX Certificate
of Conformity

Certificate No: IECEx MSC 14.0026X Issue No: 0
D f : -12-
ate of Issue 2014-12-16 Page 2 of 4
Manufacturer: PPK Mining Equipment Pty Ltd
13 Old Punt Rd Tomago NSW 2322
Australia

Additional Manufacturing location(s):

This certificate is issued as verification that a sample(s), representative of production, was assessed and tested and found to comply with the
IEC Standard list below and that the manufacturer's quality system, relating to the Ex products covered by this certificate, was assessed and
found to comply with the IECEx Quality system requirements. This certificate is granted subject to the conditions as set out in IECEx Scheme
Rules, IECEx 02 and Operational Documents as amended.

STANDARDS:

The electrical apparatus and any acceptable variations to it specified in the schedule of this certificate and the identified documents, was found
to comply with the following standards:

IEC 60079-0 : 2004 Electrical apparatus for explosive gas atmospheres - Part 0: General requirements

Edition:4.0

IEC 60079-11 : 2006 Explosive atmospheres - Part 11: Equipment protection by intrinsic safety "i"

Edition:5

IEC 60079-18 : 2004 Electrical apparatus for explosive gas atmospheres - Part 18: Construction, test and marking of type of
Edition:2.0 protection encapsulation 'm' electrical apparatus

IEC 60079-7 : 2006-07 Explosive atmospheres - Part 7: Equipment protection by increased safety "e"

Edition:4

This Certificate does not indicate compliance with electrical safety and performance requirements other than those expressly included in the

Standards listed above.

TEST & ASSESSMENT REPORTS:

A sample(s) of the equipment listed has successfully met the examination and test requirements as recorded in

Test Report:

CZ/FTZU/EXTR09.0004/00 CZ/FTZU/ExTR09.0004/01 CZ/FTZU/EXTR09.0004/02

Quality Assessment Report:

AU/MSC/QAR14.0005/00




http://iecex.iec.ch/iecex/IECExWeb.nsf/ExTRNumber/CZ/FTZU/ExTR09.0004/00?OpenDocument

http://iecex.iec.ch/iecex/IECExWeb.nsf/ExTRNumber/CZ/FTZU/ExTR09.0004/01?OpenDocument

http://iecex.iec.ch/iecex/IECExWeb.nsf/ExTRNumber/CZ/FTZU/ExTR09.0004/02?OpenDocument

http://iecex.iec.ch/iecex/IECExWeb.nsf/QARNumber/AU/MSC/QAR14.0005/00?OpenDocument
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Certificate No: IECEx MSC 14.0026X Issue No: 0
Date of | : 2014-12-16
ateotissue Page 3 of 4
Schedule
EQUIPMENT:

Equipment and systems covered by this certificate are as follows:
The product receives power from either an external source or the battery module and distributes it to the engine controller module.The
product is a receptacle for an explosion protected battery module.
Power is distributed via the Power OUT terminals. Protection systems monitor current, voltage and leakage of the Power OUT circuits.

The product receives power from separately certified systems via the Power IN terminals and passes this through to the battery
module or directly to the Power OUT terminals.

The product is an interface for Ex ia rated control and indication circuits in the battery module. These connections are made through
connector P2 and power from Ex ia rated supplies in the battery module.

The product is a controller for separately certified Ex ia sensors and Ex ia piezo valves. These connections are made through
connector P1 and power from Ex ia rated supplies in the battery module.

The product contains an identity circuit which is read by the removable battery module.

SPECIFIC CONDITIONS OF USE: YES as shown below:

Refer to the attached Annex.
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Annex for Certificate No.:

IECEX Certificate of Conformity
Annex

IECEx MSC 14.0026X

Conditions of certification pertaining to Issue 0 0

Issue No:0

f this Certificate:

1 The equipment was submitted to tests corresponding to low risk of
mechanical danger and this must be observed during installation.

2 Care is to be taken to correctly fit the equipment to the Battery Module 11306
(certified under IECEx MSC 14.0025X, IECEx FTZU 09.0003X /ANZEXx
10.2005X) or any other compatible alternative in order to achieve the
required degree of protection of IP54.

3 The following parameters shall be taken into account during any installation:
P1 connector
Function Terminal Classification Parameters
Uo=10.5V
Power OUT 2-1/4/10 lo=313 mA
(Sensors) 5-1/4/10 Co=15pF
11-1/4/10 Lo=1mH
Uo=10.5V
lo=313 mA
3-1/4/10 Co=15pF
Data 9-1/4/10 Lo=1mH
(Sensors) 12-1/4/10 Ex ia
Ui=10.5V
li= 250 mA
Ci=0uF
Li=0 mH
Uo=10.5V
Power OUT 6/7/8-14 lo=1.047 A
(Valves) 6/7/8-15 Co=30 pF
6/7/8-16 Lo=0.2mH
P2 connector
Function Terminal Classificati on Parameters Comments
6/8-4/12 *Co is the Co of any connected
Uo=10.5V equipment to Connector P3 terminals
lo=59 mA 5-3/4 less any connecting capacitance.
Power OUT Co=*pF
(Low power 9V) Lo=*mH Lo is the Lo of any connected equipment
to Connector P3 terminals 5-3/4 less any
connecting inductance.
*Ci is the algebraic summation of all
connected capacitance to Connector P3
terminals 6-3/4, 7-3/4 or 8-3/4.
Ex ia Ui=105V
li=26 mA Li is the algebraic summation of all
Ci=*uF connected inductance to Connector P3
Data 7-4/12 Li=*mH terminals 6-3/4, 7-3/4 or 8-3/4.
(Low power E/S 15-4/12
switches) 16-4/12 Uo=10.5V Co is the Co of any connected
lo= 26 mA equipment to Connector P3 terminals
Co=*pF 6-3/4, 7-3/4 or 8-3/4 less any connecting
Lo=*mH capacitance.
Lo is the Lo of any connected equipment
to Connector P3 terminals 6-3/4, 7-3/4 or
8-3/4 less any connecting inductance
Certificate issued by:
n‘c T
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IECEX Certificate of Conformity
Annex

Annex for Certificate No.: IECEx MSC 14.0026X Issue No:0
P2 connector
Function Terminal Classificati on Parameters Comments
*Ci is the algebraic summation of all
Ui=105V connected capacitance to Connector P3
Power IN li=59 mA terminals 9-3/4.
(E/S LED 14-6/8 Ci=*pF
power) Li=*mH Li is the algebraic summation of all
connected inductance to Connector P3
terminals 9-3/4.
Ex ia
1-4/12 Uo=10.5V
2-4/12 lo=15mA
DATA 3-4/12 Co= 30 pF
(Low power 5-4/12 Lo=3.5mH
switches and 9-4/12
LEDs) 10-4/12 Ui=10.5V
11-4/12 Ci=0puF
13-4/12 Li=0mH
P3 connector
Function Terminal Classification Parameters Comments
Power IN 1/2-3/4 U =105V
(Non isolated P, =7.46 W
9V control Ci=13.6 uF
power) Li=0mH
*Ci is the algebraic summation of all
connected capacitance to Connector P2
Ui=105V terminals 6/8-4/12.
Power IN 5-3/4 li=59 mA
(Low power 9V) Ci=*pF Li is the algebraic summation of all
Li=*mH connected inductance to Connector P2
terminals 6/8-4/12.
*Ci is the algebraic summation of all
connected capacitance to Connector P2
Ui =105V terminals 7-4/12, 15-4/12 or 16-4/12.
li=26 mA Li is the algebraic summation of all
Ci=*puF connected inductance to Connector P2
Data 6-3/4 Exia Li=*mH terminals 7-4/12, 15-4/12 or 16-4/12.
(Switches and 7-3/4 Co is the Co of any connected
low power LED) 8-3/4 U,=105V equipment to Connector P2 terminals 7-
lo =26 mA 4/12, 15-4/12 or 16-4/12 less any
Co=*pF connecting capacitance.
Lo=*mH Lo is the Lo of any connected equipment
to Connector P2 terminals 7-4/12, 15-
4/12
*Co is the Co of any connected
U, =105V equipment to Connector P2 terminals
Power OUT lo, =59 mA 14-6/8 less any connecting capacitance.
(E/S LED 9-3/4 Co=*pF Lo is the Lo of any connected equipment
power) Lo=*mH to Connector P2 terminals 14-6/8 less
any connecting inductance.
Ui=105V
Ci=13.6 uF
22-3/4 Li=0mH
Data 23-3/4
(SPI circuit) 24-3/4 U, =105V
25-3/4 lo =30 MA
C, =30 pF
L, =3.5mH
Certificate issued by:
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Annex for Certificate No.: IECEx MSC 14.0026X Issue No:0
P3 connector
Function Terminal Classification Parameters Comments
Ui =105V
13-3/4 Ci=05uF
Data 14-3/4 Li=0mH
Authentication 15-3/4
circuit 16-3/4 Uo=105V
17-3/4 Co=30puF
Lo=3.5mH
Exia *Ci is the algebraic summation of all
connected capacitance to Connector P7
U=105V terminals 1-2, P8 terminals 1-2, P9
Power IN Pi=7.46 W terminals 1-2, P10 terminals 1-2.
Isolated MBUS 29/28-27/26 Ci=*puF
power Li=*mH Li is the algebraic summation of all
connected inductance to Connector P7
terminals 1-2, P8 terminals 1-2, P9
terminals 1-2, P10 terminals 1-2.
P7..P10 connector
Function Terminal Classification Parameters
Uo=105V
lo=0mA
Co =30 uF
Data D+ - D- Lo=3.5mH
(MBUS) 1-2)
Exia Ui=105V
C; =100 nF
Li=0mH
PWR — GND Uo=105V
Power OUT (4-3) lp =2.84 mA
(MBUS) Po=7.46 W
Co=15pF
Lo =80 pH
P4 connector
Function Terminal Classification Parameters
Power IN 1/2-3/4 Un=24V
Exe In=20A
Power OUT 29/28-26/27 un=24V
In=10A
Power Terminals
Function Terminal Classification Parameters
Power IN H4 (+) Un=24V
H5 (SCN) Exe IN=20A
H6 (-)
Power OUT H1 (+) Un=24V
H2 (SCN) IN=10A
H3 ()
Certificate issued by:
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Annex

IECEx MSC 14.0026X Issue No:0

Drawing list pertaining to Issue 0 of this Certific ate:

Manufacturer’'s Documents

Drawing/Document | Page/s: Title: Revision | Date:
Number: Level: (yyyy-mm-dd)

7239 10f9 PART #7239 PCB CERTIFICATION SCHEMATIC 2 2012/08/28

7239 20f9 PART of #7239 PCB — OPTOCOUPLER ECU 2 2012/08/28
CERTIFICATION SCHEMATIC

7239 30f9 PART of #7239 PCB - MBUS CERTIFICATION 2 2012/08/28
SCHEMATIC

7239 40f9 PART of #7239 PCB - CHASSIS CERTIFICATION 2 2012/08/28
SCHEMATIC

7239 50f9 PART of #7239 PCB - OPTOCOUPLER 2 2012/08/28
CERTIFICATION SCHEMATIC

7239 60f9 PART of #7239 PCB - 5V CERTIFICATION 2 2012/08/28
SCHEMATIC

7239 70f9 PART of #7239 PCB — POWER SUPPLIES 2 2012/08/28
CERTIFICATION SCHEMATIC

7239 80of9 PART of #7239 PCB - ZACWIRE CERTIFICATION 2 2012/08/28
SCHEMATIC

7239 90f9 PART of #7239 PCB - MCU CERTIFICATION 2 2012/08/28
SCHEMATIC

11307 10f9 PART #11307 POWER DISTRIBUTION MODULE 2 2012/08/23
CERTIFICATION DATASHEET

11307 20f9 PART #11307 CONNECTOR IDENTIFICATION 2 2012/08/23
CERTIFICATION DATASHEET

11307 30f9 PART #11307 Ex e TERMINATION 2 2012/08/23
CERTIFICATION DATASHEET

11307 40f9 PART #11307 CONNECTIONS CERTIFICATION 2 2012/08/23
DATASHEET

11307 60f9 PART #11307 PCB - ENCAPSULATION 2 2012/08/23
CERTIFICATION SCHEMATIC

11307 70f9 PART #11307 MODULE CERTIFICATION 2 2012/08/23
ASSEMBLY

11307 80of9 PART #11307 INTERNAL WIRING 2 2012/08/23
CERTIFICATION SCHEMATIC

11307 90f9 PART #11307 CONNECTORS CERTIFICATION 2 2012/08/23
SCHEMATIC

12600 lof4 TYPE 'LC' CABLE GLAND GENERAL 1 2012/08/28
PARTICULARS CERTIFICATION DATASHEET

12600 20f4 TYPE 'LC' CABLE GLANDS GLAND BASES 1 2012/08/28
CERTIFICATION DETAILS

12600 3of4 TYPE 'LC' CABLE GLANDS GLAND NUTS 1 2012/08/28
CERTIFICATION DETAILS

12600 40f 4 TYPE 'LC' CABLE GLANDS ELASTOMERIC SEAL 1 2012/08/28
CERTIFICATION DETAILS

MD_11307 1 PART #11307 POWER DISTRIBUTION MODULE 1 2012/11/11
MARKING DRAWING
* 7239-f Power Supply Controller.PcbDoc - -
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Reference Documents

Drawing/Document | Page/s: Title: Revision | Date:
Number: Level: (yyyy-mm-dd)
UM_11307 6 PART #11307 POWER DISTRIBUTION MANAGER 1 UNDATED
USER MANUAL
PQ_11307_Power_2 7 Explosion Protected Power Module (Product Quality 2 2009/10/23

Plan)
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