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SAFETY BULLETIN

Ref Document No. | SB15004 Issue No. |1
Subject Unplanned Engine Cranking
Release Date 9t March 2015

Purpose

To advise COALTRAM® owners of an unplanned engine cranking event/incident
and component checks that can be undertaken to help prevent it occurring.

Applicability
All COALTRAM® vehicles.

Background

An un-isolated COALTRAM® experienced cranking without the operator
pushing the STOP/RUN/START switch to the start position.

The abbreviated normal engine start sequence is as follows:

Turn the main air isolator ON.

Select the ISOLATE / ISOLATE / POWER switch to the POWER position.

The MONEX system will perform preliminary checks and energise the
Pneumatic Isolation Piezo Valve when complete.

The MONEX system will then alert the operator to switch the STOP / RUN /
START switch to the RUN position (all interlocks must be engaged to
proceed).

The MONEX system will perform statutory vehicle checks and provide power
to the Caterpillar Engine Conftrol Unit (CAT ECU).

The MONEX system will then alert the operator to switch the STOP / RUN /
START switch to the START position.

The Engine Start Piezo Valve will energise and supply pilot air to the
Pneumatic Starter Motor which will engage and crank the engine.

The Pneumatic Starter Motor will disengage when the STOP / RUN / START
switch is released from the START position to the RUN position during the
engine start cycle.

Information

For an unplanned engine cranking event to occur, the vehicle would need to be
un-isolated, in neutral with the park brake applied, cab door closed and hydraulic
door closed. The fault would then need to occur. For the engine to crank and start
the ECU isrequired to be in the run mode which times out if the engine has not been
started within 90 seconds of switching the ECU to run and obtaining “ready to start”
on the display screen.
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Unplanned engine cranking has previously been reported to PPK. The root cause
was moisture ingress and corrosion of the control cable (5520002073) in one case
and over pressurisation of the start piezo valve (5520001208) in the other. MONEX
Product Bulletin  ZUQPTY4FSNWN-67-134 and Engineering Bulletin  EB13007
respectively were released to address the issues (bulletins attached). PPK
recommend reviewing these bulletins in light of the recent unplanned engine
cranking. Control Cable 5520002073 is currently available for purchase from PPK.

Investigation / Findings

The original Control Cables (5520002073) without over-moulding are serial
number 11323-0 to 11323-129. Control Cables with the serial number 11323-130
and upwards have the over-moulding.

PPK have audited all stock to ensure all new control cables (5520002073) are
supplied with over-mounding mentioned in the MONEx Product Bulletin.

PPK is currently working on a solution to add extra redundancy to the start
procedure. This solution will include extra operator input as well as the existing
MONEX start switch. A bulletin will be released when ready.

Recommendations

1. Review MONEXx Product Bulletin ZUQPTY4FSNWN-67-134 and Engineering
Bulletin EB13007.

2. At the next weekly service interval inspect all control cable installations
by removing the multi-pin connector and checking for evidence of
corrosion in the pins or sockets. If corrosion is evident, the control cable
should be replaced and normal start sequence operation confirmed.
Where there are concerns of corrosion in the mating plug, the Power
Manager should also be returned for inspection and testing.

3. Control Cable 5520002073 should be installed so the exit of the over-
mounding is vertical and down to allow any water to drain as pictured
below (some components are removed to allow view of the cable

routing).
Control Cable
Figure 1: Cable Connected to Power Manager
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Control Cable

Control Cable

Figure 3: Cable Continuing Around Edge

Cable Tie

Control Cable

Exit of over-

molding
Figure 4: Cable Tied in Place With Over-molding Verticle
Michael Kearsey
Engine Management Systems - Manager
PPK Mining Equipment Pty Ltd
T: +612 4964 5400
E: m.kearsey@ppkgroup.com.au
www.ppkgroup.com.ay
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ENGINEERING BULLETIN

Ref Document No. EB13007 Issue No. 1
Subiject Relief Valve on MONEXx Shutdown System
Release Date 19" November 2013

Purpose —Advise machine owner’s potential areas of improvement.
Applicability — All in service COALTRAM® models — CT08, CT10

Background

The pneumatic portion of the safety shut down system has a maximum allowable working
pressure of 8 bars. The pressure in the shutdown system is controlled by an inline
regulator. The regulator has a gauge attached and can be used when setting the regulator
to the DMS prescribed 100PSI (6.9 bars). The regulator adjusting knob comes standard
as a push to lock.

DMS has investigated options to safeguard the shutdown system from being over
pressurised.

Investigations/Findings

A 7.5 bars relief may be installed inline after the regulator to ensure the maximum working
pressure of 8 bars is not reached or exceeded, therefore, protecting the MONEX solenoid
valves. This addition requires minimal extra fittings for installation.

The additional parts required to install the relief valve are:

5520 0091 77 — Relief Valve — 1 off

5520 0000 35 — 1/8” -1/4” BSPT M/M adaptor — 1 off
5520 0004 26 — V4” BSPT tee f/f/f — 1 off

05705110 03 — 7/16” JIC branch tee m/m/f — 1 off

No longer required:

- 5520 0004 11 — 1/8’ bspt-7jic nipple — 1 off
- 3176 7872 00 — 7/16” jic swivel 90 — 2 off
- 3177 3095 00 — 7/16” jic running tee m/f/m — 1 off

PR
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Fittings turned to
allow for relief valve

Figure 1: Relief Valve Installed

Recommendations

1. DMS recommends installing the relief valve to the safety shutdown circuit to add
an additional safeguard to the over pressurisation of the circuit.

2. ltis recommended to install the lockable cap on the regulator if a mine site is having
issues with maintaining the set regulator level.

3. The components will be available from January 2014.

s
Brett Neal
Manager — Technical Support & Service Centres
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Control Cable — Power Manager <> Sensor/Valves

1 Overview

Date of Notification 26" November 2012

Monex Part 11323
Control Cable
Power Manager <>
Sensor/Valves

Component Affected

Customer Part 5520002073

Batch Affected All Serial Numbers

Description of the problem

A faulty Control Cable installed on a
COALTRAM® vehicle has been diagnosed as
the cause of intermittent behaviours during
the engine start sequence.

These behaviours have been reported as a
Notifiable Incident.

Examination of the
Control Cable by the
customer has revealed
evidence of moisture
ingress and corrosion
in the multi-pin
connector.

Our examinations
confirm evidence of
corrosion in the multi-
pin connector.

Consequence of the problem

The normal engine start operation
experiences intermittent behaviours including
unresponsiveness to certain
STOP/RUN/START switch operations.

Scope of failures

This is the first reported instance of this
problem.

Further inspections are required to determine
the extent of the issue in the field.

Root cause

We have examined the Control Cable and
determined possible root causes of the
corrosion:

e Conductive fluid being present in the
receptacle pre-installation.
e Conductive fluid entering the receptacle
post installation via:
1. incorrectly sealed gland.
2. forced pressure or wicking from
the junction of the separated cable
wires.

The cable design includes significant
protection against fluid ingress when installed
correctly.

The cable is normally installed in a
compartment that is not exposed to constant
fluids. This compartment is self-draining.

30 November 2012
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In order for fluid to enter the receptacle (post
manufacture) the cable would need to be
subjected to sustained periods of constant
fluid exposure.

It is highly unlikely the cable would be subject
to such conditions during normal operational
usage.

Based on the investigation to date it has been
determined that the most likely source of fluid
ingress is from aggressively intrusive wash-
down into compartments not hormally
exposed to wash-downs.

Our actions

1. Design review.

We have undertaken a design review of the
environmental requirements for this cable and
are satisfied the cable is fit for purpose.

The cabin end of the cable is IP67 rated and
is able to withstand the fluid exposures
expected during normal operation.

The sensors/valve end (separated cable
wires) is installed behind the cabin dash panel
and is protected against normal fluid
exposure.

2. Enhanced Cable Ingress Protection

We have identified a modification that will
improve the resilience of the cable to fluid
ingress at the sensors/valve end. This
involves over-moulding the area where the
ingress might occur.

Functional Safety:
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3. Issue this product bulletin

Issued to our distributers.
4. Warranty status

This is not currently assessed as a warranty
issue.

Recommended actions for operators

1. Inspect all Control Cable installations
by removing the multi-pin connector
and checking for evidence of corrosion
in the pins or sockets. If corrosion is
evident the control cable should be
replaced and normal start sequence
operation confirmed.

Where there are concerns of corrosion
in the mating plug, the Power Manager
Module should also be returned for
inspection and testing.

2. Train installation and maintenance
crew to ensure correct installation
procedures are followed. Particularly in
respects to ensuring seals are in good
condition and the gland is tightened
according to specification..

3. Ensure maintenance crew do not use
aggressively intrusive wash-down
methods behind the cabin dash.

30 November 2012
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Public disclosure

This bulletin is published in the interests of
public disclosure to ensure the safety integrity
and quality of the MONEX products.

Scott Mann

General Manager
Monex Technology Pty Ltd

Functional Safety:
3| Page

30 November 2012
Document ID: ZUQPTY4FSNWN-67-134





