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1999 Ontario Hydro
Demerger
Q Ontario Hydro
AN

April 1, 1999 — split into five entities
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OPG Profile

Beck 2 GS Lambton GS Pickering B GS

Generated 105.2 TWh in 2006 — Fossil generated 25.7 TWh
Produces approx. 70% of Ontario’s electricity
Employs approx. 11,500 employees — 1,400 Fossil employees

Capacity: 22,147 MW (at end of 2006) — Fossil capacity: 8,578 MW
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OPG Facilities

Moosones s

® Two nuclear stations
= 10 operating units

® Three.nuclear waste management facilities
» includes one under construction

® 64 hydroelegtric ﬁss;m.i ons « Trmmins
» 232 dams '
= 240 generating units

® Five fossil fuelled stations
© One gas-fired facility co-owned with ATCO Power Canada

® Sault Sta, Maria = Morth Bay

* = Ottawa

® Three wind generating stations* A= Kingston
® Three new generation projects under construc.‘t_-i;gh
.:'.' Miagara Falls
; h
u WWindsor -
IR

*includes 50% interest in Huron Wind joint venture) 10N



OPG’s Capacity and Energy Production

2006 OPG Capacity

22,173 MW
Green
133 MW
Nuclear .
6,606 MW 1%

Fossil (less Ntk)
4,640 MW

Nanticoke
3,938 MW

Hydroelectric
6,856 MW

Green Fossil (less Ntk)
.5 TWh
<1 TWh 1% 9.5
Nuclear o Nanticoke
47.5 TWh 15% 16.2 TWh

Hydroelectric
33.1 TWh
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Nanticoke - History

® Construction started
September 12, 1968

® Planned as a 4 unit
2,000 MW plant

® Doubled to 8 unit 4,000 g
MW plant in 1971 51 I

® First Power January :
1972

® Unit 8 in-service 1978

® Construction cost $840
million
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Nanticoke — Contribution to Supply

® Capacity - Ontario’s
largest capacity plant

a?l . | ©Energy - Ontario’s third
: largest producer of
electricity

&= © Flexibility —large range
In annual production

® Transmission support
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Ontario Generation Supply — Summer Day

30000

25000

OPG Oil and Gas

Non-OPG Gas
20000 OPG OIL & GAS
B Non-OPG GAS
OPG Coal OPG FOSSIL
g 15000 - Non OPG PEAKING HYDRO

OPG Peaking Hydro___ B OPG PEAKING HYDRO
= WIND

10000 ~ BRUCE NUCLEAR

B OPG NUCLEAR

B OPG BASE HYDRO
5000 OPG Nuclear

OPG Baseload Hydro
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OPG'’s Fossil Fleet

Atikokan Thunder Bay

Lambton Nanticoke

Lennox

Lakeview —
shut down April 2005,
demolition complete 2007

Portlands Energy Centre
( partnership with
TransCanada Energy)
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The Role of Fossil

ntario Daily Peak Primary Demand . .
(dan 04 to Aug 04) Typlcal Dally Peak

® Meets changing energy o
needs /AVI \"PUN\U'"\N\“ v i i ﬁln f
+ Fossil stations have recently il 1l
accounted for over 30% of = SRR
OPG’s production during the -
extended high heat periods " R R i Typicaﬂl Wint(er Pay
® Peak periods (day, week or =
season) when demand is /
high Typical Summer Day
= Daily demand declines after :; =
8:00 pm - - —
=  Winter:mid-morning and \
around 6:00pm o ——
= Summer: 8:00 am to peaks :

In afternoon
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Nanticoke’s Support

for the Tx System

NORTHWESTERN ONTARIO ?::;gﬁgggk — ONTARIO ELECTRICITY
NGl o o s o s (2] RELIABILITY PRIORITIES

Atikokan e esiing lines and o accomecdate supply from
Generating Station esisting fydmetectrc facilties and rew supply in POWER FLOW - SOUTHWESTERN
R N, | ONTARIO AND THE GTA
The clazure o the Nanticoke Generating Facility and the refurbishments.
@ of Units | & 2 at the Sruce Nuckear Gomples represent the grestest SUPPLY TO WESTERN GTA
-South cheslengs in the off-coal sirategy. Nenicoks provides 4,000 MW of 2 ;
mmwm i ﬁ‘;::‘l‘m"n:‘ - i s i G SR ol e IES's previous 10-Yeer Outtook mdicated that acditional
Eeneratn copacity or demand-see metintives were requird in
2] In ackdition, Nanticeks, dus o its lestion. provides cribical reactive Em wealsm £TA tn replace gmeration prevously aupplied by
(2] fower that supports voltages for the entire southwest Ontario grid. e Lakeyemw coalfirsd station, and 1o allesabe the risk of aso
Wishout Hs faciity, She existing system i much less Capabie of accom- sty
modating ackbicnal supplh from Snce. Evan with transmiss on arfance. "
ments, 2 is recognized that the incomomtion of additional Bnce unss Th cplelfoer uf 4ie. Pk Tistsfurmiet 3o, et
togetner with the nesd o cezse buming coal at Kanticoke will requine il e i gmmenalion. projesla mmdnand e the
gt char g v sy s v i Gowerrment's RFP wil, in part, addres the immediate gan kft
by the shuddosn of Lakeview Generating Station. The: IE3 fas
mdicated that rew braneiormation facssties at Mt tngether
wilh new generation facilites in the area are urgently regured
@ 0 pride: further redief. The govemment's plan to procure an
KITCHENER-WATERLOO additional 1,000 MW of generating capacity in the westem GTA
AND ENVIRONS i L Ochava-Belleville will el il B .

Tevsea i o1 Urgenl rosed 1o diesd with o e Complex | Y —
bading and kow woitages in the Kachener-
’ @ TRANSMISSION CONSTRAINTS IN

Walnion, Cambrids, Gusich and Drangsiille
OSHAWA-BELLEVILLE AREA

arees, Hydro One hes propossd & plan 1
e Dishawn-Whitby- Bl aille

woull establish new tramsmissior \
supply into & tranaormer . @
Gambeidgs, New germrsbion i the arss

may (rovide an allernative i braresission, -

depanding on cost _\
(2]

Transmission reinforsmsnts

URGENT POWER NEEDS FOR THE
R A1 U1 I T i TORONTO DOWNTOWN CORE

Ao 106 IN1e Bowmansi|ie or Cuhawa would a0dnes mms-
by relabillty cencams, Under faudt conditions, the present fransmizsion facilites in
Tomntn wouid be barely adequate o suppdy the Inad on hat
days. Completion of the John-to-Esplanade Link in Fall 2007
will provide some relied, Howewes, it is uitally impartant that
acitional genenation capaciy be kocated within the dowmton
are within the next two to Shree pears. absance of new
enesation, as well 25 demand-skde inftiatives, it = epected
that rotational power outages will be required during pask lood
perinds wheneer equipment |s unavailabie.

A
Kltchener-Water oo

The govemment has instcted She OPA bo peocune 500 MW of
new supply for the area. While the new generation capacsy =
mpected o meet e supnly requirsments for @ number of years,
continuad growth in demand In dowriown Tormnin will svertuasy
require the fransmission ystem b be rendorced Smugh the
pravizian of a “Third Supgsy’.

Dawrtown Toronto

e D D

susnply neded

Western GTA

1,000 MW

of additionat
supply nesdad @

/
)
o

S -
@

Lambion
Generating Manticoke
Station Genarating Station LEGEND

Generation Deficiencies

Transmission Deficiencies

NuClear Generating Station

WINDSOR AND SARNIA UPGRADES

“w@0 00—

Winddsor 8 . "
R N S ——— Goakfired Generating Station
ot Lamblon, Alrady hasdy-1oaded linss in the Windsar ara § .
a5 Iimiting Imports and making It increasingly diffics ba Commitied New Generation
supply 116 1oad i s snd schadule crifical ostages that
s nesded to makntain the spstem, Power Flows
2 DEPENDENT ELECTRACITY STSTEN, OFERRTOR: I0VEAR SUTLOOK 1
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Nanticoke Generating Station




Fossil Plant Processes
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Powerhouse Conveyors

® Conveyors transfer coal
Y2 mile in length, from unit
1 to unit 8.

® Each conveyor is capable |
of conveﬁlng 1000 ton of
coal per hour.

® Nanticoke has a total of
111 conveyors (9.1 miles)

® Conveyors range in size
from 150 feet - 3000 feet.

® Guarding on our
conveyors meet industry
standards.
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Stacker Reclaimers

® 2 stacker reclaimers are
capable of stacking out 3000
tons of coal an hour and
reclaim max of 2000 tons per
hour.

® Tractor scrapers are utilized to
haul to and reclaim coal from
our long term stock piles for
winter usage.

® Our heavy equipment fleet
consists of tractor scrapers
capable of hauling 40-50 tons
of coal.
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Fly Ash Processing

® Fly ash is stored in four ash silos
each with a storage capacity of
4000 tons of ash each.

® 70% of ash is diverted offsite to
cement processing companies
©® Transferred through rail car (85

tons each) or tractor tankers (40
tons).

©® Onsite storage through mixing of
dry ash with water to eliminate
dust during transportation of the
ash to our long term storage area
located on site.

Rl ;
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Bottom Ash

® The station bottom ash sluice is
directed into a holding cell. Once
settled an excavator used to
remove the ash and store in a
temporary pile

©® Bottom ash is transported to the
dock using 40 ton dump trucks and

loaded into vessels.
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Nanticoke Generating Station Schematic

Flue Gas to
Boiler Emission Control
Systems

Main Steam 24 kV 230 kV

Air for
Combustion L | IP&LPs [

Crush Output Transformer
and

. Feedwater
Pulverize

Heaters

Hot Reheat Lake Water Inlet
Steam
Condenser

Bottom ‘
Ash Make-up

. Water
Boiler Feed Treatement

Pumps Plant

Water

Simplified Schematic of Nanticoke GS

Excluding Emission Control Systems




Nanticoke GS

NANTICOKE GENERATING STATION

EiRG D3R ST
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10E Pulverizer
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Burners - Nanticoke
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Electrostatic Precipitator

Frocipitator Controls Callecting Curtains

Fauist Poinl
Supspsil Syt

Irilesl Floe
THGLFm i D s

CHsoharms
Elzstrode Rappars

Gollpating Sairtam
Rappers
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Turbine
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Turbine - Generator




Instrumentation, Systems and Controls -

Nanticoke

® Legacy Controls:
» Bailey 721 Boiler Modulating Controls (BMC) (Units 1-4)
» Bailey 820 Boiler Modulating Controls (BMC) (Units 5-8)
« Bailey 760 Burner Management System (BMS)
e IBM 1800 computers Data Acquisition System (DAS)
» Digital PDP 8/11 Operation Sequence Analyzer (OSA)

® Upgrade Controls:

1998 (all 8 units): BMC replaced by Foxboro DCS

2003 (units 5-8): BMS replaced by Foxboro DCS

2003 (units 5-8): DAS replaced by Foxboro DCS

2003 (units 5-8): OSA replaced by Foxboro DCS

Others: SCR, FGC, Biomass controlled by Foxboro DCS

® On-going Projects:
* DAS (units 1-4). DAS replacement with Foxboro DAS (1,2 compl, 4
underway, 3 Fall 2008)

o SOE (units 1-4): proposal evaluation
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Foxboro DCS
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Life-cycle Replacement Strategy — typ.

PRODUCTS LIFECYCLE PHASES

AVAILABLE {822 commeni)

Ontario Power Generation
Manticoke, Ontario
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Nanticoke’s Production History

® 1974 to 2005 average generation 15 Twh

® 1998 to 2003 average generation 20.5 Twh

® Highest annual generation in 2000 - 23.4 Twh
® Lifetime capacity factor - 44%

® Record output 4,440 Mw January 17/84

300 25

250 - + 20

200 -
+ 15

(=)
150
o

TWh

+ 10
100 -

50 -

0

1975 1980 1984 1990 1995 1999 2000 2001 2002 2003 2004 2005 2006
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Sources of CO2 in Ontario (2004)

15.5% OPG accounts
for 15.5% of
CO2 produced

43% 1n Ontario

0.3%

Stationary
34.4% Combustion
\ - Manufacturing

12.0%

8.0%
0.5% Stationary
© l06%  combysion,
Stati ) t FaARREgE
Combustion orestry ONTARIOFOWER

-Residential GENERATION



SO2 Emissions Affecting Ontario’s Air Shed

Electricity Generation
13%

Smelters
22%

\Area Sources (Vehicles,
Industry)
4%

United States
50% Manufacturing & Primary
Industry
4%
Petroleum Refineries
5% Primary Metals

2%

*Currently the Ontario electricity sector
contributes about 13% of SO2 emissions
affecting Ontario’s air shed

*Shutting down existing coal plants (without
replacement with new fossil generation) will
reduce the electricity sector contribution to
<1%.

*Replacing existing coal units with combined
cycle natural gas units will result in an
electricity sector contribution <1%

eInstalling FGD emission control technology
on existing coal units will result in an
electricity sector contribution of about 1-2%.
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Nanticoke’'s SO2 and NOx Emission Rates:

1980-2006

14.0 11979 - Coal blending Facility To0s - conl
L Built -
- (50/50 blend of WCdn & change
12.0 / (USHS to USMS)
< | 1996 - Coal change
c .
IEO I 1990 - Coal ~ (incr PRB usage)
> | change
5 (USMS to USLS)
)
&0 /

2 1986 - Low NOx /
o | burners 2003 - U7 SCRinstall
&0 | (Allunits - 1st Gen) 2004 - U8 SCRinstall
c L
o 1
0 |
.éo
S
2.0
1997 - Low NOx 2001 - Overfire
burners Air
OO I I I I I I I I I I I I I I I I I I I I I I I I I I I
T T TS T ST ST ST SITISSESSSE
‘\/'\/'\f'\/NNNNNNNNNNNNNNNNWWWWWWW_{O
A
—e— NOx as NO2 Rate (Gg/TW.h) —m— S02 Rate (Gg/TW.h) (SQ
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NOx Emissions Affecting Ontario’s Air Shed

*The Ontario electricity sector contributes
Blectricity Generation 10% of NOx emissions affecting Ontario’s
8% air shed

Electricity - Other
2% «Shutting down existing coal plants
(without replacement with new fossil
Transportation  generation) will reduce the electricity
31% sector contribution to about 2%.

*Replacing existing coal units with
combined cycle natural gas units will result
in an electricity sector contribution of
about 2-3%.

eInstalling SCR emission control
technology on existing coal units will result
in an electricity sector contribution of about
3-4%.

United States

50% Other Processes

5% Primary Metals

2%

Area Sources
4%
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Nanticoke GS

s J1972-2007

QTR
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Progress on Air Emissions

Nanticoke NO, Emission Rate

3.5+

2.5

15-
1
N l '7

2000 2001 2002 2003 2004 2005 2006

Gg/TWh

Year
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Progress on Air Emissions

Nanticoke SO, Emission Rate

Gg/TWh

0 \ \ \ \ \ \ \ \ \ \ \ \ \
1975 1980 1985 1990 1995 1999 2000 2001 2002 2003 2004 2005 2006

Year
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Lbs CO2/KWhr

3.5

3.0

2.5

2.0

1.5

1.0

0.5

Emission Comparison

Coal Fired Units
CO2 Emisisons Comparison
OPG 11 State Impact Area

TB =2.63
AT=2.52

NT =|2.19
2.03

Median = 2.02

... Average =195

Quartile = 1.8

1BNLY,
Data Represents 470 Coal Fired Units Operating In The 11 State Impact Area (IL, IN, KY, MI, MO, NY, OH, PA, TN, ” \ f l
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Emission Comparison

Coal Fired Units
NO2 Emissions Comparison
OPG 11 State Impact Area
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Emission Comparison

Coal Fired Units
502 Emissions Comparison
OPG 11 State Impact Area
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Biomass Co-firing Program
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Co-firing: Fuel Examples

Wheat Shorts Grain Screening Pellets Wood Chips

Dried Distillers Grain Soybean Hulls Woo m
il




Biomass Co-firing: Potential

Environmental benefits
® Single biomass co-firing unit (@ 10% heat input)

= 160,000 MWh of renewable energy production (about 51 Wind mill
equivalents)

= Renewable off-set of 140,000 tonnes of CO,

= Approximately 600 tonne reduction in SO, emissions.
Social/Economic
©® Market for surplus agricultural feedstocks
©® Alternative energy crops
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Plant employment:

» Plant staff 679
(increase of 116 from 2005)

» Temporary plant staff 65
(estimated average through 2006)

= Contractors 319
(estimated average through 2006)

Total: 1,063
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In the Community

® Over 600 regular OPG employees — 80% live in
Haldimand and Norfolk

® Will continue to maintain required staff level

® Spending on goods and services in 2006:
= |n Haldimand-Norfolk-Brant - $4.3 million
= |n Ontario - $120.5 million

® Tax payments to Haldimand County - $4.5 million
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Coal Phase Out

® All coal units required through 2010

® Half of the coal units required through 2014
® Plan subject to periodic review

® Government will determine direction
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OPG’s Approach to Operation of Coal Plants

® Until coal-plants are no
longer needed: OPG will
meet all environmental
regulations

® OPG will staff, operate and
maintain plants as safe,
reliable producers of
electricity

® OPG will make additional,
prudent investments in
environmental equipment
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Needs
® Hard hat, eye protection, ear protection
Tour Agenda

® Powerhouse
e Turbine Hall
e Control Room
* SCRs

e Ground Floor Equipment
— Mills
— Condenser

ONTARIO
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