MDEC 2007

Diesel Particulate Filters
The Safe Approach to a Project

CVRD Inco Limited has been an active partner in DEEP
and involved with several diesel emission initiatives
since 1995.

We continue to investigate efficient reliable DPF’s that
will provide a cleaner environment in our work places.

Our latest project is currently underway at the Creighton
Mine located in Sudbury, Ontario.

The project involves field testing of active DPF systems
for both Light Duty (< 100 hp) as well as Heavy Duty
(>100 hp) Equipment .
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Project Requirements

= Only systems that have received verification or certification
such as:
- VERT
- CARB
- EPA
— MSHA

= Systems cannot introduce any new components into the mine
environment

= Systems must be market ready
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Manufactures that have met our requirements for this
project:

2 Light Duty Test — Mann-Hummel (SMF-AR)
= Clayton 10 ton Loco — Deutz F6L912W @ 80 hp/60 kW
= Kubota R520F - Kubota V2203-RP @ 49 hp/36.5 kW
2 Heavy Duty Test — HUSS (MK-System)

= Elphinstone R1700G LHD - Caterpillar 3176E01 @ 310
hp/231 kW
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To initiate and conduct a safe project several
steps are required such as the following:
2 Ascope of work needs to be prepared to
identify the various components:
Roles & responsibilities
Resources
Timelines
Costs
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Inco Search for Innovative DPF

Project Name: systems/D.E.E.P/Phase 2 A

Project #:

Mine or Plant: Plant 90 Area: Creighton Mine

Manger — Mines Technical

Project Owner: Services

3 . June (
Project Start Date: stage) 2007

Project End Date: September 2009
(Phase 2 A) Phase 2 A

Project Life
(Months): +24 Months Phase 2 A

Project Type: Operating Estimated Cost: XXX

Project Sponsor: Manager - Mine

Project Manager: J.Stachulak

Project Scope Definition
Project Scope Level @ Scoping Pre-feasibility Feasibility Budget
Project Statement and objectives:

Problem Statement:
There is no finalized DPF device for underground diesel equipment.

Key Objectives:
1. Evaluated innovative/ DPF systems HUSS/ Germany — for heavy duty vehicles and Mann
und Hummel/Germany —for light duty vehicles.
2. The aim is to minimize human interaction - ‘business as usual” DPF system
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Project Scope ;.
(1) Choose location for DPF installation and get mine acceptance
(2) Choose type of equipment to mount the device on.
(2) Work with the mine to choose evaluation team
-Maintenance planner
-mobhile general foreman
-heavy duty mechanic
-wiorker representative
-trainer
(4) Coordinate the suppliers as to their scopes.
(5) Coordinate conference calls with HUSS, and Mann und Hummel
(6) Coordinate weekly meetings.
(7) Review report
(8) Workshop and associated presentation
(9) Prepare/give paper/presentation|

Project Team - Creighton Mine
W Mobile Maintenance General Foreman - Claude Larochelle
M Mobile Maintenance Foreman - Peter Buratti
M Mobile Maintenance Mechanics - John Tebaldi & Al Whittford
M worker Safety Representative — Mike Bond
M 5r. ventilation Supervisor — Douglas ©'Connor
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Time Restrictions:

The work (experimental phase) is to start June 2007 and be completed by Dec 2008. Total
project managers hours are expected to be some plus.... hrs — initially, per week. (and
somewhat less after project is established and run|

Physical Boundary Limits to project:
The work Is concerning the coordinating of -
H site preparation and training
B selection of candidate vehicle
W installation of DPFs
M Technical evaluation of the DPF systems.
Production use and regeneration logging/observation - if appropriate
Perfodic monitoring by maintenance personnel
Duty cyde monitoring - engine backpressure and temperature
CO and NO2 monitoring
Data logging operation
Mechanical integrity and robustness
Methodology of Efficiency/Performance evaluation by NIOSH scientists, USA
DPF post use evaluation
Integrate results and provide conclusions
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Communications/Reporting plan: (select all that apply)

Kick-off meeting

SWOT /Scoping workshop

Charter “"Walk-through/sign off” meeting
Project initiation communication (In-Contact)
Weekly progress report

Monthly progress report

‘Weekly issues/actions log

Issues escalation meeting

Weekly team meeting

Weekly task/assignment checklist

Steering team meeting

Sponsors’ meeting

Video-conferencing

Audio tele-conferencing

Net-meeting

Off-site workshops
Luncheon/breakfast/dinner meetings

Project completion communication (In-Contact)
Project completion celebration

Other (describe)
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Special requirements:

Safety ,Health and Environment:

Specialist Requirement:

M Interaction with MSHA, CANMET, NIOSH and Universities if required

M other World leading laboratories and Diesel research centers -Switzerland, Germany, Japan, USA.
W Dpetail efficiency measurements, analyses coupled with comprehensive reports

M presentations of findings at MLRC, MDEC, Canadian/USA mining publications

Risk Assessment:
Management of change and DPF system PHR/Process Hazard Analysis — third party review
may be required.

Turn Over Documents/ Deliverables
A final report with recommendations is to be presented to the INCO management team.
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2 A Management of Change (MOC) needs to be
initiated that will identify the changes that the new
components may create:
= Risk Assessment

New Procedures
Communications

Revised drawings - electrical, system components.
Etc.

Training for mechanics, operators including manuals

Diesel Particulate Filters

The Safe Approach to a Project

(Mann-Hummel DPF System, #17-2-119)
Replacement in Kind; Replacement of an instrument, electrical, piping or
other component with an identical part
Are the specifications the same? Yes No
Is it of the same design? Yes No
Are the operating parameters the same? Yes HNo
Is it manufactured by the same company? Yes No
Is it the same model? Yes Ho
If all answers are YES, then proceed to completion of the job.
If any of the answers are No, check to determine if this is a pre-
approved change. (see definitions)
If this is NOT a pre-approved change then proceed to MOC 3

MOC 23; Management of Change Checklist

. Is this a change to the existing equipment or
facilities (Subtle Change)
. Is this a change to the process? (Change of
Technology)
. Is there an increase/decrease in energy levels? (Le.:
air, electricity, water, gas etc.)
. Is there an increase in the exposure to hazards to
personnel or equipment?
. Is any other part of the operafion exposed to an
increase in hazard?
. Is there an increased hazard to the environment if the
change fails?
. Could the change resultin the process going beyond
normal operating limits? Thermal Shock
. Could the change bypass a safety device or control
system?
. Will the change introduce new chemicals, materials
or equipment to the facility 7 Yes
10.Will the change alter the process/flow configuration? | Yes
11.Will the change affect the workplace conditions? Yes
12.Will the change require revisions to procedures,
personnel, drawings, changes etc.? Yes
‘Complete Risk Assessment then proceed to fill out the Management of
Work Sheet. (MOC 5)
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MOC 5; Management of Change Work Sheet
Plant/ Location: Creighton Mine ‘ Date: June 26, 2007
Originator: Douglas F. O Connor [ Change & 17-2-113 | Wos
Process/ Equipment: Mann-Humme| Diesel Particulate Filter System
Purpose and Description of Change:
emove existing DUC and install 3 WannAummel TFF achive sysEm
Rick Score [ <70 _185_-<200 _>20 ¥/N_| Responsibility | Initial Complete
1 Procedures / Training
=)Does the change require a new or revised procedure? | 1 ==
HummelCitn
mabie
blis additional training required? T TEnn-Fure
ICrtnTraining'
‘Citn mabile
c)Are neworrevised trining materials required? T TCan P
CrtnTraining!
2
3Jire revisions B WST s required 7| FIs & pr ki T MGIE
i
bjére there any spare parts that must be stocked? T
#Crtn mobike
3 Engineering
3)Do dravings need updating ¥ WiEnn-
Mann-Hummel system dvgs :maé‘;g
Crtn mobile electrical dwgs manial)
bJis engineering required? ¥ Trin Engineer
©}ls a PreDevelopment review required? (OC 8 T TS Furma
CrtnTraining!
‘Crtn mabile/Crtn
OSHE
4. Safety
= JAre there any impacts? ™
bjire new M 5.0 5. 's required> Y MEnn-
HummelCrtn
mobie/MTS
c)ls any form of Safety Review required? Y TEnn-
HummelCrtn
mobie/MTS/Crt
n OSHE
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Date: June 26, 2007
[ Change # 17-2-113 [wo#
PFrocess ] Equipment. Mann-Hummel Diesel Pariculate Filler System
Purpose and Description of Change:
Hemove exiaiing DO and skl 3 Mann-Hummel DPF acive ragenerabion system

Risk Score =70 _169_<200_»200 Y7 | Responsibiity | Initial Complew
G)is 2 Process Hazard Analysis requined? ¥ Tiann-Hommel T

General
aJDoes anyone need fo know of this change?

bjAre any approvals required, internal / external?

c)ls there 2 quality assurance plan required for this
change?

G, Other Requirements

Approval to Proceed with the Change
Originator TPrint & Inigal]
Tevel 1 Risk Approval TFrint & Infial]
Tevel 27 3 Fisk Approval Tt & Iniial]
Tndependent Reviewer TPrnta nital]
Approval to Start up System  (Frint & IGal]

Diesel Particulate Filters
The Safe Approach to a Project

A Process Hazard Review (PHR) is conducted to
support the management of change. The intent is
to review the new system with respect to
installation, operation and maintenance for
possible hazards the require mitigation. These
include such areas as:
= Fire — serious threat in an underground environment
= Personal Injury
= Loss of Control

Mechanical Failure

Hazardous Materials

Logistic Systems
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Mitigation of identified hazards needs to be
addressed to ensure the safe operation and
maintenance of the equipment.
Some types of protection include:

Training and follow-up

Procedures

Initial equipment inspection

Proper preventative maintenance & schedules

Extra protective devices such as fire proof wrapping,
suppression systems

Proper Labeling - Warnings, WHMIS
Location of system components

Diesel Particulate Filters
The Safe Approach to a Project

The PHR process comprises of several components
that ensure not only are hazards identified and risks
evaluated but also what is currently in place for
protection, what addition action is necessary to
safeguard the workers but also assigns
responsibility to ensure it takes place.

Once the PHR is completed then the MOC is signed
off by management and implementation can now
proceed.
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‘General Hazards Checklist

FLANT | Lreightoning ESTAUE NU.

FROJECT TT1LE

Mann-HUMmEl LFE Systam

LU-URUINATUR Lougias) B Uitonnor

INTRODUCTION

Potential Hazards are listed to stimulate “what-" questions. Additional hazards and combinations of
hazards can also be fisted. |dentiied hazans are transferr=d to the Process Hazands Review minutes
for analysis.

O o Hazards |dentiied (No Minutes Atached)

Please check which hazards apply.

| FIRE |g|| | PERSONAL INJURY

El ,moCUT\ON

|g|| ENVIRONMENTAL IMPACT |g||
Dl ‘HAZARDOUSMATER\ALS [

| EXPLOSION

|5NEAKCIRCUIT5 |g|| |A5F‘HYX\AT\ON

|:|| ’WMETAL

g

| TOXICITY Dl |OPEN HOLES

g [

g|

| RADIATION Dl ’m

|:|| | FALL OF GROUND

g|

CORROSION |:|| WECHANICAL FAILURE | | [ NOISE =H
LOS5 OF CONTROL | pg)| [ UTILITIES FAILURE O [vieraTicN (W]

| LOGIC SYSTEMS

B‘l ‘W\NTEH Dl

ADDITIONAL COMMENTS:

A DPF system i to be installed on 3 Clayton Locomotive on 5000 level as 3 pilot project

A DFF sysiem is to be installed on a Kubota RE40F forkiit servios vehicle on 7200 level

MOC 2 17:24115

Diesel Particulate Filters
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Concept
Budget Estimate

|| | Design
||| Construction

Commissioning

PLANT: REVIEW TEAM:

PROJECT:

EST/JOB HO.
C. D'Acust (Crin Training

EVENT [What ifiConsequences) MAJORMIN EXISTING PROTECTION RECOMMENDATION
OR

Flammable fluids on hot suface

{usdraylis diesel fusl, sdditive)

Wajor Operators initial cheds
Pre Inspection audit

Preventive mainiensnce

Hest Proof wrap [sleeping bag)
Fire retardant wire & looms used
Operators initial chedes
Preventive maininence

Wiring shor Groul Fire retardent wirng & | Menn-Aummel

sleeping bag

Fousekeeping - flemmable matenal
{tags =te)

Tperabors inflial cheds
Pre Inspection audit

Systam Crin Mokl &

MTS

nesdirsquiremant for
= suppression system

Expicsion System I grounded None

Eledical Sysiem — 525 off explosives Explosion THEA & GVAD Inco slendards Aeview power oupul

with respect to
sllowsble

Trin Mobile &
G. Andersan
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EVENT (What ifiConsaquences) HAZARD MAJORMIN EXISTING PROTECTION RECOMMENDATION  ACTION BY/
OR STATUS.
Warning Lights Burnt Ot Loss of Conmel TinGr T Sysiem design, visual, aUdiBIE None
alarms & display
Data logging

. Preventive maintenance
Burms from Fol surfaes Feronal oy Treining for operators & mobile

Proper PPE
. Communication

Hest Proof Wraps/Sleeping Bags

Tihal=ten o Ing=stion of 500t & Ash Fersonal nury. Training on hanaling fler Filer cleaning coinet | Wenn-rummel
{During fiter clesring] Proper PPE frespirator]
Goad hygiene pracices
Edding Tuel sadihe Feronal oy T Speaal containers (1 Fre] Tevelop waining and | WMann-Hommel,
. Proper identification & lsbels procedurss Crin mokike,
. Trining & proosdures Crtn training
Froper FRE
WMabile personnel anly
Finch poins Fersonal Injury ¥ Froper nstalaton Train operators and | Mann-Hommal,
{45 to new companents) . Training & swarsness megile Crin mokike,
Crtn trairing
Ergenomic osign Personal Injury Proper design loceion Train operatons ana | Mann-Hummel,
Treining & awareness motile Crtn mobike.
Proper ifling procedures fweight) Crtn trairing
. Body psition
Tiounting & Dismounting PFersonal Injury Proper design locstion Train operstors and | Mann-Hummel
(g to new companents) Training & awarsness mobile Crin mokile,
. Proper lifting procsdures (weight) Crtn trairing
. Body positien
THIITS — Fuel Additve Feronal oy T TISDS for produci — Dolphin system Train operators and | WMann-Aommel,
. Proper identification & lsbels metile Crin mokike,
. Ccc, Heslth approval Crtn rsining,
Treining & awareness

Fiot Exhaust Gas Fersonal Injury ¥ Training & awareness Train operators and
(gring fiter ragenaration) . Proper ocation of exhaust discharge | motile
Gommunications Crtn training
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2 Only with a sound approach such as the one
taken by CVRD Inco as presented today can
diesel emission initiatives be conducted in a
Safe & productive manner that will result in
the successful completion of the projects.

Thank You
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