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Introduction
Josh Lilley

« Senior Electrical Engineer with Hatch
Sudbury (8+yrs)

e Sudbury Systems & Process Control
Discipline Lead

* Involved with Nickel Rim South Project for
past 6 years
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Presentation Overview

* Introduction

* About Hatch

* Hatch Systems & Process Control
* Nickel Rim South Project

e Conclusion

e Questions
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About Hatch

* Global company, headquartered in Canada

 Awarded one of Canada’s 50 best managed
private companies in 2007, 2008, 2009

 Employee owned

* Projects in more than 150 countries

e 8000 professionals worldwide

e US$40 billion of projects under management

« EPCM, Integrated Teams, Project and
Construction Management

e Consulting — process, systems and process
control, technology and business

* Engineering services for operations support

e Serving mining & metals, energy and
Infrastructure for more than 50 years
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Hatch Services & Sectors




Our Business Units

MINING & MINERAL
PROCESSING J OIL & GAS TRANSPORT

IRON & STEEL THERMAL/NUCLEAR WATER

5
LIGHT METALS TRANSMISSION & INFRASTRUCTURE
DISTRIBUTION SERVICES

INDUSTRIAL

MINERALS
INFRASTRUCTURE
RENEWABLE POWER VENTURES J

NON-FERROUS

IRON ORE




Global Operations

8000 staff — July 2010

CANADA

Calgary, Alberta
Halifax, Nova Scotia
Montréal, Québec
Niagara Falls, Ontario

St. John’s, Newfoundland & Labrador
Sorel-Tracy, Québec

Sudbury, Ontario

Toronto, Ontario

EUROPE

London, England
Moscow, Russia

St. Petersburg, Russia

Oakuville, Ontario Vancouver, British Columbia
Saskatoon, Saskatchewan  Winnipeg, Manitoba

L ———

CHINA
Beijing
Shanghai

oL e s : ~ e~ INDIA

USA \,,h\i . : J ! ; . New Delhi

Amherst, New York New Yorl|<, N?w gork 2 T : il 4 P o,

Baltimore, Maryland Pensacola, Florida e 5 : IDDLE EAST o,

Boston, Massachusetts Phoenix, Arizona i - - bu Dhabi. UAE MALAYSIA

Buffalo, New York Pittsburgh, Pennsylvania Al Khob ’S 3 Ariabi Kuala Lumpur

Cleveland, Ohio Sacramento, California obar, Saudi Ariabla -

Denver, Colorado San Diego, California Sohar, Oman

Houston, Texas San Francisco, California

Millburn, New Jersey ~ Seattle, Washington
Tampa, Florida

Y SOUTH AFRICA

AMERICA NEW

Antofagasta, Chile Johannesburg CALEDONIA
Belo Horizonte, Brazil Pretoria Nouméa

Lima, Peru Richards Bay f P
Santiago, Chile
Sao Luis, Brazil
S&o Paulo, Brazil

AUSTRALIA

Brisbane Perth
Gladstone Sydney
Mackay Townsville
Melbourne Whyalla
Newcastle Wollongong




About Hatch Systems & Process
Control

o 450 professionals world wide

* Roots in mining, metallurgical and energy
engineering

e Thorough understanding of Process Control,
PIMS/MES and IT/Systems domains

« Use of sound engineering principles/ international
standards

e Can draw on experience from around the world
and across different industries

* Proven track record
* We believe In getting it right the first time
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Level 5

Level 4
Level 3
Level 2

Level 1

Level O

S&PC Scope - Purdue Model

months Without action, there is no benefit

Manage in real time &

WEELS . .
in a short turn around time

EWR Distribute Get the information to people
who need it

2

: . . Aggregate, reconcile, calculate,
hours /Analyze & Visualize -\ cases (golden batch), trend

. Execute Equipment, plant, products...
d . .
seconas / Control \ where a context is assigned

milli- . Data collection from inside and
seconds/ Gather &\ outside the plant




Nickel Rim South Project

Client: Xstrata Nickel

Facility: Nickel & Copper Mine

Start Date: March 8, 2004

Completion: April 1, 2010

Capital Cost: approx. $920M
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Nickel Rim South Project

Two Shafts Sunk — 50m apart

Main Shaft Sunk to depth of 1735m

Vent Shaft Sunk to depth of 1685 m

Lateral Development: 21.6 km
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Nickel Rim South Power
System

115kV power line to site

Two 15/20/25 MVA Transformers step
down voltage from 115kV to 13.8kV

Site distribution 1s at 13.8kV & 600V

One 2 MW diesel generator used for
emergency backup
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Nickel Rim South Project

Overall Site - 2004
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Nlckel le South Pro;ect

Overall Site - 2010
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Scope & Design Basis

Project mandate was to establish the provisions to
monitor all permanent infrastructure to enable
collection of base line measurements for future
energy “management’

 Allow users to make economic decisions in a real
time environment;

e Monitor Mine Commaodities;
— Electricity
— Water — process & potable
— Diesel Fuel
— Natural Gas
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Why ION Enterprise?

* Proven success within the Sudbury
Business Unit

e Maintain standardization of energy
management product deployments within
Sudbury

« Capable of being integrated with a
dereqgulated market
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System Statistics

Device Function

ION 7350 600V Bus
Monitoring/Nat.
Gas

ION 8500 Revenue Meters

ION 6200 2MW Generator
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System Statistics

Device

T60 UR Relay

PQMII AMODS50

Startco SE-330
Ground Fault
Relay

F35 UR Relay
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Function

Main 115/13.8kV
TXx Protection

13.8/0.6kV
Substation

600V Ground Fault
Monitoring

13.8kV Breaker
Protection

Quantity

2

28

12
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System Architecture

POTABLE & PROCESS

Natural Gas Meters

&

MCC & Port
Substation Power
Meters

WATER METERS Qﬂ‘

ﬁ UR RELAYS

ION ENTERPRISE
SERVER

GE PQMII

EMERGENCY
GENERATOR

NiRm Control LAN |

REVENUE METERS

9600000000 7

PIINTERFACE

NODE
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System Architecture —
Field Devices

Natural Gas Meters

&

GE PQMII

L

MCC & Port
Substation Power
Meters

POTABLE & PROCESS

WATER METERS gﬂ‘

I EMERGENCY
GENERATOR

ﬁ UR RELAYS
| | ]
NiRm Control LAN | -

I REVENUE METERS

ION ENTERPRISE||E=
SERVER
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System Architecture

NiRm Business LAN
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Energy Management System

Nickel Rim South Mine

116k Substation - 13.8kV Bus

Summary View SUB_FPR_001

kv
Bus

13.8kV Distribution Summary

Site

Mawvigation

115 Screen

SUB_FPR_002

Bus "A" ﬁ
@911, 52T1, 52A1, 52A2 & 52A3) (9244, 5270, 9206, 52A7F & 52A8)
A A2 A3 Ad A5 Ab AT AB
Reset — : Reset __ |Reset — — Re’se_t_l = _ |Reset Re’se_t_l = = Reset —
Fﬁt' of Trips - 28 I;’%ﬁ&' Trips : 24 I;ﬁE  of Trips © 37 Iﬁﬁ fTrips : 43 ' Fﬁi of Trips : 56 I@?ﬁ‘ﬁ&ﬁs«sﬁ‘
| tavgi25a ||| tawg:178A ||| lawg: 15334 ||| lavg:186A | lag:284 4 ||| lag:3514
Wastewater| =] Main Shaft | Adit Intake ==, /G Power Main Shaft Main Shaft — | Exhaust Fan| = Main Shatft
k|| & Services iﬁ% Az, Hoist : Fans iﬁg Cable #2 | Hoist House| k| Hoist House iﬁ% Substatian iﬁg Huist House
A-1 Data Log A-2 Data Log A-3 Data Log A-d Data Log A5 Data Log A-B Data Log A-7 Data Log A-8 Data Log
SUB_FPR_003 115Ky SUB_FPR_004
Bus ﬁ
(8972, 52712, 52B1, 52B2 & 52B3) BE oy (52B4, 52B5, 5286, 52B7 & 55B7)

B-f
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| lavy: 239 | [avg - 87 A | lavg: 1243 A
w| Main Shaft | Backill /G Power o | et Shaft o | Exhaust Fan| =| Diesel 5| Bth & 11th
iﬁ% Hoist Hnusel % Plant | " Cable #1 | % Haist House iﬁﬁ S iﬁg e iﬁg Harm. Filters
B-1 Data Log B-2 Data Loy B-3 Data Log B-4 Data Loy B-5 Data Loy B-& Data Loy B-7 Data Log
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UR Relay Detalil Screen

Energy Management System Site
Nickel Rim South Mine Dhveriew
GE Multilin F35-1 Protection Relay Mavigation
Detailed Meter Data - PAGE 1 Screen
SUE_FPR._001
Source 1:T1 PRI Source 4 ;5241
carrent carrent Llue Powgr Real Reacte Bopare it Ehe iy
|a ;5364 13 1368 wabh 139tk BF pio. ;-2 Kl phs, - 1Sk REr phs ;- 13kar Fuio, Pk ;1 DaKus, My Pog 2113527 ML
Ib 4aEA b 21328 Wb 13T REpIE; -@a@ Kl ph B ;1 D2k Rar pil ; -15kar Fuin, phE ;1 DSk M Meg 0 Z30
F— e 1378 W ea 13 S PE pUC (-287 % KNI : 106K REr pic ; -1Skiar Fug, phc: 1 0T K WiEr Pog ;738 250 e
Igronid : O& Igroned 0.1 A Piare RF Dt :-0a i it 3 15K REr ot : 46 REr Kb, T 2 3 UK, mark Meg : 313943 ark
Fracue oy Frequency W ag B3
W bg TaTEY
W] cTa Y Ene nqy Log-52a1, 52432, 5203
Source 2 52T Source 5 5242
carrent carrent Ly : Fl:lﬂ.ier Real Reactile Lppare it Ebe nqy
Ia: eBan 13 1248 Wb 13 9fa | PFpha-SEA Kl phs, : DK KISrphs, ;&R KW, b 6 R MUk Pos D 2240733 ML
b 452200 Ib 1228 Wb 13 T FFphE S42% Kilp b8 ;-3 H KErphl: dkar K8 phB - aRkva Mtk Heg 1324721 Mk
lo 42530 I 1258 W ed 13 PEpAC:407% KD ;5K WP ZRaET KW, phC: 6 Rul, Muah P TEEI Midr
Igponed : 04 lgroned (02 & Phase P ,9*5‘35 Kl ot ; O KN har ot 2KEr K ot 12K, MuErk Heq 9 525 Muark
Frequescy wag a3y
Wb CTATR
o CTaR
Source 3 Bus A Source B 5243
vigfage Capret Liva Power Real Reactie Appan: it Eie g
Wa 13w 13; 134 W13 e PEpiA-TSE% il i, ADERI REr b -25 har K ik 1 Sk, MU Pos ;1 HFEE3E I
Wb 13 T 1 17 38 Wb D13 T > il pi A 10K REr ph B ;-3 kar K ik 1 30k MU Heg ;2 200k
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™
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Energy Management System
Nickel Rim South Mine

GE Multilin F35-1 Protection Relay
Detailed Meter Data - PAGE 2

Relay Emor Code : 0

UR Relay Diagnostic Screen

SUB_FPR__001

Relay Status Legend

F| Arw Self Test Eror
OFF| IRIG-E Failure

OFF| D'5F Errar

Mo DSP Interupts

F| Unit Mat Calibrated
F| Prototype Firrnware

| Flemlogic Errar Taoken

2048 Equipment Mizmatch
A096: [EFF| Uit Mat Programmed
16384: [0FE]| System Exception
32768: [0FF| Latching Qut Errar
B5536 | SMTP Failure
5242088: [IOFF| B attery Failure

Frimary Ethermet Failure

2097152: [QFF| 5econdary Ethernet Failure

4134204: [BFF| EEPROM Data Errar

8328602: [AFF] SROM D ata Ermrar
16777216: [OFE| Progiam Memory

F| *# atchdog Errar

F| Low On Mernary
OFF| Remote Device OfF
263435456 18FF] Direct Drevice O
536870 2: |EFF| Direct Ring Break:
1073741 824: [@FE| Anw Minar Errar

: [EFE| Arw Major Ermor

Alarm and Fault Status

B2T1 Alarm : |

52T1 Aus. Contact Status Fault : :f

5271 Lockout Signal to Gen. Contral :

Trip/0pen Signal o 52T1: |

5241 Alarm : |

5281 Aux. Contact Status Fault |

Trip/0pen Signal ko 5247 :f

B2d2 Alarr : |

D242 A, Contact Status Fault : f

Trip/0pen Signal to 5242 - |

5243 Alarm : |

5243 Aux. Contact Status Fault

Trip/Open Signal to 5243 - |

52BE Aux. Contact Status Fault ;|
Trip Signal to 52B6

Trip Signal ta 83T

Trip Signal to 526G

B2TIE Aux. Contact Status Fault ;|

Set for Any Contact Status Fault ;[

Set far Any Trip Condition : [

Set for Any Hil Forced or Blocked Statuz Signals ;| e
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Energy Management System
Hickel Rim South Mine
MCC -Bus A

Summary View - PAGE 2

FEL FROM
BREAKER 44
Double End
5.5 Bus A
K tot: 8

| awg: 10,7 &
Woawg 5884

600V Distribution S

FED FROM
BREAKER 6B
Double End

MCC MCE
Buz B Bug A
FED FROM
BREAKER 6
Double End
5.5 Bus A

S5 Bus A

hlain Site
MHH_Fr_001 Litility

MCC_33-124

LatalLog

Wins tot ;1.2
HEEE |
| avg: 17 A
Woawg 1S5RS T W

Semwage
STF_Phd_0041 TreatmentFa

MCC 33-194

[rata Log
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fain Shatt
Senice Hoist
MCC 33-134

| Wil tot : 542
RFTZZ
lavg: 733 A
W oawg 69140 Woavg  S01.50
E Main Shatt
Bluilding Utili MHH EM 002
FHH_FM_005 MEE 33114 _Fha_L
Cratalog [rata Log

n

FEL FROM
BREAKER GC
Double End
55 Bus A

Ian'g:-ﬁ.i’i'.-éx.
Woawg: 551

hlain Shaft
Frod. Hoist
MWCC 33- 148

MHH_FM_003

i)

[rata Log

gle Line

Site
Dveriew
Navigation
Screen
FED FROM
BREAKER 14

Double End
5.5 Bus A

Wi tot ;2.6
FF . -884
lawg D 1823 A

Woawg 56 W

E hoose Lake

Pumphousze
MCC 23-14

WP _PM_001

&)

Datalog
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Energy Management System
Nickel Rim South Mine
Electricity

To 530L
TotosoL
To1160L
i To 11301 7

To1220L

To 12501

Kilrtot ;224 kit

12801

12801 hiin Shaft Station

To1320L
TorsoL
To1375L
Tot30L |

To 1400L
To1410L
-T91¢40L-

To 14450

To1470L

To 14750

ot : 321 ki

1480L

Wl avyg 6804

14201 hain Shaft Station
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To1520L

To 15300

To 15600

To 15951

To 16200

To1625L

1660L
To 16800 I

1700L

16601 hisin Shaft Substation

1700 L hisin Shaft Substation

Underground Navigation Screen

Site

_ Overview
Mavigation

Screen

et ;201 WY, it A

NERETT

hrtot : 128 kit

lavg 1373 A

| Mlavg seEY
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1280L Single Line Overview

nergyManagemen Site
: i 4 2 WG Levels

Nickel Rim South Mine Overview
12B0OL Electrical Services Mavigation
Summary Yiew Screen

13 Bk Incoming

From Breaker B-3

To 10500 13 8k\ Bus

.—] 13 Bk Incoming 13.8 k¥ Feed To 1480L

From Breaker A4

138k Bus 2 MLE-1280L
12HVS-03 12HVS.04 1280L_FPR._001
[NOT LINKED | _NOTLINKED | 3
(12HVB-1, 12HVB-2, 12HVB-3, 12HVB-4 & 12HVE-5)
K 12HYE-2 12HVB-3 12HVB-4 12HYB-
NZHYS-05 Reset Reset |
HOF LINKED 5
ﬁ lawg: 7184
SO0 KW
_< 13 BB00Y
1230 hdain 1280 -220- ES POCA
S o
MSS_PM. 003 | MCC 33-224 Rl 12800

Kitot S 3062 kP

i Diata Log
lavg 35404
“Wavg - 5SS

1280HYS-07
1280LMSS_GFR._001

1280L Maintenance
Facility MCC 33-XH4

12HUS-§

ki tot : 27 Akant

12§0Lshop_PM._001 %

10

=
—‘-“-‘—3—“‘-‘5—‘*{" ' M —|Data Log
lavg : 3084 To 13200 |
W avg : SR5

Tao 11600 |— To 11900 I» To 12200 I» To 12500 |7
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1480L Single Line Overview

Energy Management System Site I a
Hickel Rim South Mine Overview ot
1480L Electrical Services Mavigation
Summary Yiew Screen
133 Incoming
From Bresker 8-3
133w B
LERELLE | 13.20¢ Fezaming 135 kW Feed Ta 16B0L l
From Bresker A-4
1350 Bus Main Sham Sialon MLE-1 4200
1dHWS 26 14HVE27
1480L_FFR. 001 a
“H""BS. 14HVE 28
(14HVE1, 14H VB2, 14HVE3, 14HVE4 8 14HVE-S)
14HVEAD 14HWES 14HWES 14HVET
ﬂ =0 s TR
_< A3 3wy

1420L hiain
Pormnle Dl= KMOUlon CEREr 14R D02 E Shaft Station [— To 15200 I
M55 PM. 004 MCC 33238

T =]

14B0HS 41 i

1 iz A

il Ay Ss0 W .
= 14HVSA2 | 14HVE43 % 14HVS14 e

To 14700
lemEs i TSR0 Ore Bin | 1430 hgintenance
Ruockbreaker St ——F acility hiC C 33304
Portshle DIz Abulan Cenler 14P D03 MCC 2323E
1430HYEAS ‘\ 1430RE1_PM. 001 1420Lshop_P M. 001
Mol AT i
L i
AgiTTA
Wag EE AW

A4HWEAE 141H\.I'S1? é 14HVEAS 3

142HIN - B2 | 14 DEERT l To 14751 |
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RSView HMI Single Line

1280-034-ESS / PSS-03 (ACCO1)

12801 Power
Distribution

| Closed |
| oy 12HVS-06

Flex Comms OK |

Data polled from
b () 10N via OPC

Closed

Unit 1401 irzzc

Unit 1402
s
A (a ¥

PCC33-303 PCC33-301 PCC33-401

™
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RSView HMI Single Line

1700HS-25 D ata po I I ed fro m 1700HWS-27
Closed ION Vla. OPC Closed
r= Breaker Status =i Breaker Status 10|
I Breaker 4 eaker 1D i Vv v

B0NSverange Yoltage [v) 6TRAverage Yoltage (V)
303 /Average Current (4) 204 Awerage Current (4)

N

Unit 2570
g Closed

AN

LInit 2576
g Closed

()
LInit 2571 LInit 2575
Open Closed
17-%FD1 17%FD-3 17 FD-2
(LInit 2870) (Unit 2930) (Unit 2900)
PD Pump 1 FD Pump 3 FD Pump 2
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s Conclusion

* |ON Enterprise integrates well with
standard Power Measurement ION
meters, limited functionality with third
party meters;

« Powerful tool for reporting and
troubleshooting;

* Future software revisions should allow for
same functionality when integrating 3
party meters as available with ION
meters.
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Questions?
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