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Klein Seeks Industry Input On

Alberta’s Long-Term Deregulation Policy

Iberta Premier Ralph Klein has
Aannounced plans to create an

external committee that will
advise government on longer-term issues
surrounding electrical deregulation.

“The government is providing rebates
for residential and industrial users, plus a
commercial market transition credit
throughout 2001 to ease the initial transi-
tion period to a competitive market, and
substantial new generation is on the hori-
zon to address the supply shortage. The
advisory committee will provide alonger-
term outlook that will enhance stability
and confidence in the provinceis energy
future,” the premier said.

The mandate of the advisory commit-
tee on electricity will be to provide policy
recommendations and analysis to govern-
ment. A diverse group of stakeholderswill
be invited to participate on the council,
including the Industrial Power Consumers
and Co-generators Association of Alberta,
the Independent Power Society of Alberta,
the Consumers Association of Alberta,
power companies, rural electrification
associations, the Alberta  Urban
Municipalities Association, the Alberta
Association of Municipal Districts and
Counties, the Environmental Resource
Centre, and other business and communi-
ty organizations.

Leonard Bolger, currently co-chair of
the Alberta Energy Research Ingtitute, has
agreed to chair the advisory council. Mr.
Bolger is aso a member of the board of
directors of the Alberta Science and
Research Authority, and is retired from
Shell Canada Ltd., where he served as
vice-president.

“There are a range of issues to be
explored, and the council will work with
stakeholders to see that consumersi con-
cerns are addressed,” Mr. Bolger said.
“Our primary concern will be to help
ensure areliable, ample and competitively
priced supply of electrica energy for
Albertans.”

“Electrical deregulation is underway
in Alberta and investor confidence in the
Alberta electrical market is strong, with
firm commitments made to new power
generation projects,” the Premier said.
“We will look to the advisory group to
help us deal with issues in the market as

they arise, with a focus on consumer
issues and priorities. We want their input
on how to resolve problems and how to
ensure stability for consumers. We look
forward to the ideas and critical analysis
such groups can bring to the table,” he
said.

Continued on page 7

Alberta Premier Ralph Klein (photo right)
has announced plans to create an external
committee that will advise government on
longer-term issues surrounding electrical
deregulation in the province.

Recent Generation Developments
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Power failures are expensive and can significantly impact the
bottom line of an organization. Electrical engineering and
maintenance personnel have long been aware that identifying,
monitoring and correcting power quality problems is vital to
keeping facilities and processes running smoothly. This forum
offers electrical professionals the opportunity to keep abreast
of the latest technologies and techniques available in this area.
It also offers an excellent opportunity for delegates to ask spe-
cific questions and exchange ideas relating to their own appli-
cations. This is designed to be an interactive, problem-solving,
learning environment for delegates of all disciplines.

Program Highlights

e Power Quality in the Real World: An indepth session using
actual case histories to illustrate power quality problems
and solutions.

* Recent developments in power quality monitoring equip-
ment, software and applications.

e Transient voltage surge suppression solutions for sensitive
microprocessor-based applications

o Utility Power Quality Solutions Service

e Power system harmonics analysis, standards and mitiga-
tion

e The economics of power quality monitoring

* Evaluation, isolation and correction of grounding and
power quality factors

e Improve power quality, save money and help the environ-
ment
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Alberta’s Electricity Supply

Alberta’s deregulated electricity
market has helped to encourage addi-
tional new generation. The new, compet-
itive system enables the market to be
more responsive to changes in supply
and demand by allowing anyone to build
new generation, not just the province's
traditional utilities.

New generation of about 1,400
Megawatts (MW) was added to the
Alberta power suppyly by the end of
2000. An additional 4,400 MW is under
development over the next few years
(see Table)

At present, installed capacity
exceeds 10,000 Megawatts, however, all
that capacity is not continuously avail-
able to meet electricity demand. This
winter’s current peak demand is report-
ed by the Power Pool to be 7,785
Megawatts — up from 7,408 Megawatts
in 1999. Of the installed capacity, there
is currently over 9,300 Megawatts avail-
able to the Alberta System, including
capacity that may be available from
imports.

What is the Outlook for Energy
Prices?

Although prices are high, indepen-
dent experts expect that Alberta may see
downward pressure on both natural gas
and electricity prices.

Private sector forecasters say natur-
al gas prices should drop to around $5 or
$6 per giggjoule in 2002, with the trend
continuing downward in the following
years. The government reports that elec-
tricity prices are expected to go down.
For example, in the November electrici-
ty auction, the market purchased power
for 2001 at 12¢ per kilowatt-hour
(kwh), year 2002 power at 6.8¢ per
kWh, and year 2003 power at 6¢ per
kWh.

These forecasts are based on new
supplies of natural gas and electricity
coming on line.

Natural gas prices are determined
by the competitive natural gas market.
Because prices are high right now, gas
producers are drilling wells at record
levels. In Alberta, the number of wells
drilled set a record in 2000, jumping
almost 40 per cent in just one year.

At the same time, direct employ-
ment in the drilling industry increased
15 per cent over the last year, creating
spin-off employment in various other
sectors.

Continued on page 8

Proposed Alberta Generation

Electricity Supply and Demand
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Continued from page 7

On the electricity side, Alberta’'s new
deregulated market is encouraging
investor confidence. With close to 3,000
MW of new electricity generation coming
on line or planned by the year 2005, this
represents about $3 billion in new invest-
ment from the private sector. That's
enough power to light up 30 citiesthe size
of Red Deer. About 500 megawatts of that

Tetnl supply available 1o the Albertn System (inchading §50 MW impor capacity) power is expected to come on linein 2001.

T. 785 MW

Teinl Paai Domasd [year andirg Doc, T000)

In December a one, companies announced
more than 1,300 MW of new generation.

TransAlta Also Expanding
TransAlta announced plans for a 900-

Future Generation

megawatt (MW) expansion of their coal-
fired Keephills power plant located near
Edmonton, Alberta. The company also
announced a new $5-million Cdn invest-

Fr g Ty ment in Vision Quest Windelectric Inc. of
10,973 MW Calgary, Alberta and plans to switch their

Entirmated Installed Generation T e, Calgary-based corporate head office to
wind power.
Prioe to 2001 u‘ﬂ-w FRUGE 13,418 MW “These projects repre%nt another major
' - step in TransAlta's strategy to increase its
Estimated Available to the System 2001 - B8 propouad €p egy

8,997 MW

Estimated Peak Demand {Year Ending Dec. 2008)

generation capacity to 10,000 megawatts
by 2002,” said Steve Snyder, TransAlta's
president and CEO. “Low-cost generation
using a diverse range of fuelsis what we
do best. We are moving ahead to grow our

Power
Strategy
Solutions

905.631.4246
www.cutlerhammer.eaton.com

Please read more about power
strategy solutions on the back
cover of this issue.

Cutler-Hammer

F-T-N

business in the competitive markets of
Alberta and Washington State. Both of these growing
economies need more low-cost power.”

“We anticipate a rigorous regulatory and environmental
assessment of our plans and look forward to working with
interested stakeholders,” added Mr. Snyder.

Pending regulatory approval, the $1.8-hillion Cdn ($1.2-
billion US) expansion of the coal-fired Keephills plant will see
the addition of two 450-MW generating units, bringing the
plant's capacity to a total of 1,654 MW. The 900-MW
K eephills expansion will meet all the environmental standards
required of anew plant of its kind. TransAlta expects to com-
mission the new units in early 2005.

TransAlta is investing $5 million Cdn ($3.3 million US)
in Vision Quest to purchase 40 new Vestas V47 wind turbines.
These turbines can generate 26.4 MW of electricity.

Graphics courtesy of Alberta Department of Energy. ET

Generation Sources
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ALBERTA ELECTRICITY REPORT

Proposed Genesee 400 MW Unit
Example of World-Class Technology

PCOR’s proposed expansion of its

Genesee codl fired generating sta

tion will be a world-class example
of generation and emissions control tech-
nology. Scheduled for completion in
2005, the utility believesthat the 400MW
project can be implemented with accept-
able environmental, technical, social, and
economic results.

According to a recently released
Public Disclosure document intended to
inform government regulatory authori-
ties, stakeholders and the general public
about the utility’s intention to expand the
existing facility, EPCOR claims the third
unit is needed to keep pace with the
province's continued economic expan-
sion.

Electricity Supply and Demand
in Alberta

The need for a third unit is because
of demand, and demand for electricity is
being driven by Alberta’'s expanding
economy - as it will be for the next sev-
eral years. Historically, demand has
grown at approximately three per cent
annually. In the first six months of 2000,
the Alberta Power Pool reported a five
per cent increase over 1999 require-
ments. In the past three years, the provin-
cial population has grown by 110,000
people to a total of three million.
Increased industrial requirements for
additional power are led by major expan-
sions in oil sands mining and upgrading
operations, in-situ bitumen projects, and
petrochemical facilities. Business and
residential consumption, particularly
related to powering a growing number of
highly sophisticated computers and
appliances, places further stress on the
existing power supply.

EPCOR expects that the future
demand for electricity will continue to
grow and that new supply must be added
to meet that demand. Recently
announced generation projects in the
province are insufficient to meet large-
scale demand. The mgjority are being
built to provide on-site industrial gener-
ation, which means that only a limited

2000 20
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D T Eogivcseting

Publac Cowia el

IFabiic Diaduuni &

IR LN PR SS
ELA Fmi ool edowrae
Agphazaw L iy L
Fike ELHE TN Applciins '

Al Boaes Ty
Dbl Fig & Pewireincil
e Prep & Conidlise biom

L oruTRErTEng

Currmmerial Uyerden

Proposed Time Line

amount of surplus power is available to
the provincial market. Overall, growth
will exceed the capabilities of currently
proposed new generating capacity. This
will substantially reduce the reserve
power available and increase reliance on
expensive imported energy, primarily
from British Columbia where pricing is
set by more lucrative markets in
Cadlifornia. In 1999, Alberta paid $135.5
million for imported energy. In the first
nine months of 2000, more than $183
million had been expended on energy
imports from British Columbia and
Saskatchewan. Increased natural gas
prices have also contributed to higher
electricity prices. Current Alberta Power
Pool reports, detailing provincia supply
and demand as well as future projections
of electricity requirements, can be
accessed on the Internet at www.power-
pool.ab.ca.

With thisin mind, coal-fired genera-
tion from the proposed Genesee Phase 3
project would provide a large-scale
source of base load energy dedicated to
the Alberta Interconnected Electric
System. This would reduce dependence
on high cost import power and exposure
to the price volatility of natural gas.

Genesee Generating Station
and Mine
The existing Genesee Generating

Station consists of two coal-fired thermal
electric generating units, ancillary sup-
port facilities and a cooling pond. The
first unit began commercia operation in
1989.

The second came on stream in 1994,
and is the newest coal-fired generation
plant in Canada. Genesee functions with
consistently high in-service ratings, and
is one of the most efficient and reliable
pulverized coal-fired power plants in
Canada. The major operating design
parameters for each unit include:

- generating capacity - 410 MW gross,

381 MW net;

- coa burning rate - 216 tonnes per
hour;

- steam temperature - 540°C;

- steam pressure - 16.2 MPg;

- ash production - 39 tonnes per hour;
and

- live coa storage - 40,000 tonnes
(totdl).

Project Scope

The proposed additional Genesee
unit consists of a 400 MW net base load
electric generation facility. It would be
constructed immediately adjacent to and
east of the existing Genesee units, whol-
ly within the existing site boundaries.
Coa would be obtained from the adja-
cent Genesee surface mine. The existing

Continued on page 10
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Continued from page 9

cooling pond and coal-handling facilities
are already sized to accommodate the
capacity addition.

Genesee Phase 3 will use a single
supercritical boiler and a high efficiency
turbine. Approximately 25 per cent of the
world’s thermal electric power plants use
this advanced technology. This will be
the first unit of its kind in Canada.

In addition to a high efficiency boil-
er and turbine, the third unit will include:
- a dry flue gas desulphurization

(FGD) unit for removing sulphur

dioxide (SO 2) from flue gas,

- low nitrogen oxides (NO x ) burners,

- ahigh-efficiency dust-collection sys-
tem, using fabric filters to reduce
particulate and associated mercury
emissions,

- astack;

- condensing and cooling water equip-
ment to minimize back pressure; and

- agenerator transformer.

The major design parameters for
Genesee Phase 3 include:

- generating capacity - 440 MW gross,

400 MW net;

- cod burning rate - 207 tonnes per
hour;

- steam temperature - 540°C;

- reheat steam temperature - 565°C;

- steam pressure - 24.1 MPa; and

- ash production - 37 tonnes per hour.

Under the mine permit issued by the
Alberta Energy and Utilities Board, there
are sufficient mineable coal reserves in
the Genesee development area to supply
both the existing units and the proposed
new unit for the next 40 years. Estimated
coa reserves in the Genesee Cod
Deposit, mineable from the surface,
exceed 370 million tonnes. Currently,
coal is mined at arate of 3.4 to 3.6 mil-
lion tonnes per year. Genesee Phase 3
would require approximately 1.6 million
tonnes annually. The mine plan would be
adjusted to reflect the increased rate of
removal. The existing large-scale mining
equipment and mobile fleet would be
supplemented to handle the increased
volumes of coal.

Supercritical Coal Combustion

The process of Supercritical Coal
Combustion can be followed using the
numerical references indicated in Figure
1: Coal to Electricity Process Diagram.
Crushed coal is moved mechanicaly
from the existing handling area to coal
storage bunkers in the new plant (1-4). It
isthen pulverized and blown directly into
the boiler where it is burned to produce
heat (5). At supercritical pressures, water

Electricity Today

Fgiure 1: Coal to Electricity Process Diagram

does not boil in the conventional sense.
Instead, it gradually turns to steam with
no sudden expansion. Water is passed
through tubes in the boiler to absorb the
heat from the burning coal. As the tem-
perature of the water rises, the boiler pro-
duces steam at arate of about 1.3 million
kilograms per hour (kg/h). Steam is
directed to the turbine and generation
equipment (6-7).

During the combustion process, car-
bon and hydrogen in the coal are convert-
ed to carbon dioxide and water. Flue gas
formed in the burning process travels
through the boiler, where it cools from
1500°C to 140°C. After leaving the boil-
er, it enters a flue gas desulphurization
(FGD) unit where sulphur dioxide is
removed (10). The flue gas contains
small non-combustible particles called
fly ash. Solid particles of fly ash are fil-
tered out of the cooled flue gas through a
fabric filter before being released into the
atmosphere (10). The filter removes more
than 99.8 per cent of this particulate mat-
ter and reduces associated mercury emis-
sions. Heavier ash falls to the bottom of
the boiler where it is extracted as bottom
ash.

Electrical Power Generation

The power generation process uses
the steam produced in the boiler to drive
a multistage turbine that generates elec-
tricity (6). The exhaust steam from the
turbines is routed through a condenser,
whereit is cooled by fresh water from the
cooling pond to become boiler water (8).
Cooling water is pumped out of the pond
and through the condenser and returns to
the pond without coming into direct con-
tact with the steam or boiler water (9).
The recycled steam is returned as water
to the boiler to repeat the cycle. The mul-
tistage turbine is connected to the el ectri-
cal generator (7). The electricity pro-
duced by the generator is then increased

to 240 kilovolts (kV) through a trans-
former at the plant (11). This high voltage
electricity is transmitted into the Alberta
Interconnected Electric System, and is
distributed throughout the province.
EPCOR has consulted with the
Transmission Administrator regarding
transmission capacity. The preliminary
assessment indicates that, subject to
minor modifications, the existing trans-
mission infrastructure is capable of sup-
porting the addition of Genesee Phase 3
generation into the Alberta grid.

Regulated Emissions

EPCOR’s proposed additional third
coal-fired electric generation at its exist-
ing Genesee Generating Station in Leduc
will use supercritical pulverized coal
combustion technology. Recognized as
the best available commercial technology
for this project, the third unit will
increase efficiency by an estimated eight
to 10 per cent, compared to the existing
units.

One of the key considerations for the
new plant design is emissions control.
The third unit will be designed to comply
with the applicable guidelines for NO x
and SO 2 emissions, and particulates. It is
recognized that air quality issues relating
to particulate matter (PM 10 & 2.5) and
mercury are under review in the Canada-
wide Standards Process.

The Genesee Generating Station is
one of the most efficient coal-fired power
generation facilities in Canada
Technology selection will result in
reduced emission rates for Genesee
Phase 3 compared to the existing units.
Low NO x burners reduce NO x by at
least 20 per cent. The FGD unit will
enable Genesee Phase 3 to achieve up to
60 per cent sulphur removal even if coal
with unusually high sulphur content lev-
els is burned. Particulate emissions will
be controlled by installing a fabric filter.
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Fabric filter efficiencies exceeding 99.9
per cent are reported by plants burning
coal with similar propertiesto that mined
at Genesee. This would represent a 60
per cent improvement over the perfor-
mance of existing units.

Greenhouse Gases

Genesee Phase 3 will have six per
cent higher capacity than each of the
other two units, and at the same time
generate lower greenhouse gas emis
sions per unit of electrical output and on
a tonnes-per-hour basis. Based on the
amount of carbon dioxide emitted per
unit of electrical output (kg/kwh), car-
bon dioxide output will be eight to 10
per cent lower at the addition than at the
existing plant, and 18 per cent lower than
at the average coal-fired power plant in
Alberta.

At commercia start-up of Genesee
Phase 3, EPCOR’s goal is that net incre-
mental GHG emissions will be equa to
or lower than those from comparable
combined-cycle, natural gas-fueled elec-
trical generation. The utility is pursuing
adiverse mix of programs such as land-
fill gasrecovery, fly ash sales, water effi-
ciency, customer conservation, wood
pole recycling, tree planting, Green
Power generation and emissions trading.

Socio-Economic Benefits

The expected capital cost of
Genesee Phase 3 is estimated at approx-
imately $500 million. The project will
create employment opportunities during
the environmental review, planning,
design, site preparation, construction and
operating stages.

EPCOR anticipates that as much as
half of the total cost could accrue to
Alberta businesses, many of which rep-
resent national and international firms,
for awide variety of goods and services.
In-house expertise will be supplemented
by engineering and other technical
resources. Service and construction con-
tracts will be awarded on a competitive
basis to Alberta firms that have the
required capacity and skills. Specialist
requirements will be sourced nationally
and internationally. Most of the large-
scale equipment, including turbines, the
supercritical boiler, and mining equip-
ment are expected to be purchased from
U.S. or overseas manufacturers, as none
currently exist in Canada.

The project will create approximate-
ly 750 person years of direct and indirect
employment during the 30-month period
of site preparation and construction.
Genesee Phase 3 will create up to 60

new full-time staff positionsin the plant,
in addition to the 130 current operating
positions. About 65 new positions will
be created at the coal mine resulting in a
total estimated mine staff of 140. The
construction and operation of Genesee
Phase 3 will provide significant direct
and indirect economic benefits to the
local and regional economies. The pro-
ject will strengthen the property and
industrial tax base of Leduc County, as
well as increase taxes or royalties for all
levels of government.

From a provincia perspective, the
project will provide a large, reliable
source of electricity and allow the
province to make use of its abundant
reserves of low-sulphur thermal coal.

About EPCOR

EPCOR Utilities Inc. is a holding
company with wholly-owned sub-
sidiaries that provide electricity, water
and natural gas services to customers in
Alberta and technology services to mar-
kets across Canada.

EPCOR currently has assets of $2.8
billion and annual revenues of $1 billion.
It employs about 2,000 peoplein its var-
ious business units.

NIGHT RAY" §
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EPCOR Generation Inc. currently
operates three generating stations which
supply a total of 1,615 MW into the
power grid-approximately 20 per cent of
Alberta's electricity:

- Genesee Generating Station, coal-
fired - 762 MW,

- Clover Bar Generating Station, nat-
ural gas-and landfill gas-fired - 632
MW; and

- Rossdale Generating Station, natur-
al gasfired - 221 MW.

EPCOR Power Development
Corporation (EPDC) is responsible for
the non-regulated generating portion of
EPCOR’sbusiness. It is the proponent of
the Genesee Phase 3 project, and the 170
MW natural gas re-powering of the
Rossdale  Generating  Station in
Edmonton, Alberta. EPDC is currently a
partner in the 416 MW natural gas-fired
cogeneration plant near Joffre, Alberta;
the 249 MW natural gas-fired plant at
Frederickson, Washington; the 12.75
MW Taylor Coolee Hydroelectric plant
near Magrath, Alberta; and the 7 MW
small hydro project at Brown Lake,
British Columbia. ET
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Reliability of Power Supplies —
A Theoretical Reflection

By Andreas Sobotta
ost automation applications
require a DC power supply. If

M the power supply fails, the

whole control panel will not work and
valued production time is lost because of
just one failing device.

The reliability is therefore a critical
parameter when choosing a power sup-
ply. However, there are uncertainties and
irritations about the important keywords
like MTBF-time, lifetime and reliability.
The following article will try to explain
these expressions and help to choose the
right power supply.

Mean Time Between Failure

One key to the consideration of reli-
ability is the MTBF-time, which stands
for Mean Time Between Failures (not
Mean Time Before Failure). The MTBF
represents the reciprocal value of the fail-
ure rate;

i‘l-x"l"ﬁi‘f*"-i

- A

The failure rate of a power supply is
similar to the one of electronic compo-
nents and can be shown with the bathtub
life curve (see Figure 1).

The failure of a device can be subdi-
vided into three sections.

(a) Early failures of defective compo-
nents

(b) Low fault rate during the normal
lifetime

(¢) Increasing fault rate due to ageing
components

Section (a) is usualy covered by a
run-in testing which however, is not per-
formed by every power supply manufac-
turer. During the normal lifetime, the
reliability of a device is expressed by the
MTBF-time and only refers to Section
(b) b).

The calculation of the MTBF is per-
formed by a statistical evaluation of oper-
ating hours of as many devices as possi-
ble.

This calculation takes into consider-
ation every single part of the device, the
temperature, and the load. The world-
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Figure 1: The failure rate of a power supply is similar to the one of electronic components
and can be shown with the bathtub life curve above.
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Figure 2: The probability of survival for a device with MTBF 100,000 h and 500,000 h is
compared. After 25,000 h (or less than three years) the probability of survival of the device
with an MTBF of 100,000 h is less than 78 per cent. That means the likelihood of a fail-
ure is over 22 per cent, whereas the power supply with an MTBF of 500,000 h has a sur-

vival probability of more than 95 per cent!

wide accepted standard for such a calcu-
lation is IEC 1709.

The reliability of a device is strong-
ly related to the MTBF and is defined as:

r
Rt;jﬂ E .
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An example of a power supply with a MTBF
of over 500,000 h is the QUINT series of
Phoenix Contact (shown above). Large
industrial companies in the automotive
industry, process industry or automation
industry are all using these types of units.

In other words, it is the probability
of surviving a defined number of operat-
ing hours. Therefore ahigher MTBF cor-
responds with alonger lifetime.

If the device is operated for a period
equal to its MTBF, the probability of sur-
vival is 0,37. If it is only operated for a
period of 10 per cent of its MTBF, the
probability of survival is0,9.

Comparing Devices Using MTBF
Therefore, the MTBF value is suit-

able for comparing devices. However, if
you apply the MTBF value for one single
device, it can be assumed that the proba-
bility of survival to be expected in prac-
tice is much better than the actual calcu-
lated MTBF values.

In Figure 2 we compared the proba-
bility of survival for adevice with MTBF
100,000 h and 500,000 h. After 25,000 h
(or less than three years) the probability
of survival of the device with an MTBF
of 100,000 h is less than 78 per cent.
That means the likelihood of a failureis
over 22 per cent, whereas the power sup-
ply with an MTBF of 500,000 h has a
survival probability of more than 95 per
cent!

Due to the exponentia functionality,
it gets even worse for devices with a
lower MTBF, if we take into considera-
tion alonger operating time.

After 100,000 h for example, the
likelihood of afailure of devices with an
MTBF of 100,000 h is about 63 per cent,
whereas the likelihood of failure for a
device with aMTBF of 500,000 hisonly
18 per cent.

Critical Power Supply Components
The most critical parts of a power
supply are the capacitors. They are usual-
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ly thefirst partsto fail, especially at high-
er temperatures. If amanufacturer failsto
use higher quality capacitors, the lifetime
will be shorter.

High quality power supplies are
therefore using specia long-life capaci-
torsthat are rated for temperatures of 105
degrees C or higer. At ambient tempera-
tures of 70 degrees the internal tempera-
ture may be over 100 degrees. Even if the
ambient temperature in the application is
not that high, a higher rated capacitor
assures a longer lifetime.

An example of a power supply with
aMTBF of over 500,000 histhe QUINT
series of Phoenix Contact (Figure 3).
Large industrial companies in the auto-
motive industry (General Motors, Ford,
Daimler-Chrysler, Volkswagen, Audi),
processindustry (Dupont, Shell, Imperial
Oil, Suncor, Fisher Rosemount) or
automation industry (ABB, Siemens,
GE) are all using these units.

In particular, if installations require
availability and long lifetime, an invest-
ment in reliable componentsis especially
meaningful from a technical, and eco-
nomical point of view.

Andreas Sobotta is the Product
Marketing Manager for Phoenix Contact
Ltd. ET
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POWER MONITORING AND CONTROL

Electricity Today

Application of a Power Management
System at Wescast Industries’ Plants

By T. Thomaand L.E. Crossley, PEng.

wer management systems are
pnadlw at four of Wescast

Industries Inc.’s plants at Brantford
and Wingham, Ontario.

Wescast Industries is the world's
largest supplier of cast exhaust manifolds
for passenger cars and light trucks. They
design, develop, manufacture and
machine, high-quality iron and steel
exhaust manifolds for automotive OEMSs.
Wescast operates seven production facil-
itiesin North Americaand three salesand
design offices in North America and
Europe. The company is recognized
worldwide for its quality products and
innovative design solutions.

Their power management systemisa
real-time management system alowing
Wescast plant management to reduce
operating costs through the automatic
control of plant furnace loads with mini-
mum interference to production levels.
Experience with this system has proven
that the overall energy cost can be
reduced while improving productivity
and energy consumption efficiency. The
system is fully integrated with the
Wescast local and wide area networks
permitting multiple users to access the
system’s real-time and historical data
from their existing desktop computers.

There are four Wescast plants that
have management systems installed.

Brantford Installation

The Brantford plant was built in
1991 and covers approximately 168,000
square feet. The plant produces Ferritic
Ductile Iron and High Silicon
Molybdenum Ductile iron cast as exhaust
manifolds. The plant has an installed
potential load of 20 MW, the major loads
being comprised of 5 furnaces and one
holding furnace. The plant is supplied by
one 27.6kV line and is billed by the utili-
ty on the Ontario RTPIl rate structure.
The E2MS ReaTime system monitors
the main incoming utility meters and the
sub-meters installed on each of the fur-
naces and the plant substation transform-
ers. The E2M S system is complete with a
fully automatic load control software
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module which issues raise and lower
load signals to the furnaces. The control
signals are issued in accordance with a
calculation of the plant’s predicted load
and its difference to an operator set tar-
get. The control output signals turn on or
off optically isolated output modules
which are interfaced to the individual
furnace controls via the plant's PLC
equipment. The system is shown in
Figure 1.

The RTU panel contains the data
acquisition equipment and is mounted
alongside the computer cabinet. The data
acquisition equipment is manufactured
by Opto22 and provides optically isolat-
ed input and output modular interfaces.
KWh, kVARh and time synchronizing
pulses from the utility metering are con-
nected to the input modules together
with kwWh and kVARh pulse signalsfrom
Multilin PQM transducers on each of
furnaces 1,2 and 3. Furnaces 4 and 5 are
equipped with Multilin MTM+ transduc-
ers which are mounted on each furnace
power supply eguipment and provide
local readout of electrical parameters.
The PQM and MTM+ units supply kwWh
and kVARh energy data and are interro-
gated by the data acquisition computer
via an R$485 two wire communication
highway.

An additional 5 MTM+ units,
mounted on a panel in the plant’s main
substation are also monitored on this
highway. Control outputs on the Opto22
data acquisition equipment are connect-
ed asinputsinto the plant’s PLC system.
These outputs signal the PLC to raise or
lower individual furnace loads in accor-
dance with the plant’s predicted load and
desired hourly target. The operators can
select the order of furnace control
through their PLC logic pushbutton
interface.

Wingham Castings Plant
Installation

The Wingham Castings plant was
built in 1901 and covers approx. 165,000
square feet. The plant produces Ferritic
Ductile Iron and High Silicon
Molybdenum Ductile iron cast as
exhaust manifolds. The plant has an
installed potential load of 20 MW, the
major loads being comprised of 7 fur-
naces. The plant is supplied by one 44
kV line and is billed by the utility on the
Ontario RTPII rate structure. The E2M S
RealTime system monitors the main
incoming utility meters, the transducers
installed on each of the furnaces and the
plant substation transformer loads
through Multilin PQM sub-meters. The

system is complete with afully automat-
ic load control software module which
issues raise and lower load signals to the
furnaces. The control signals are issued
in accordance with a calculation of the
plant’s predicted load and its difference
to an operator set target. The control out-
put signals turn on or off optically isolat-
ed output modules which are interfaced
to the individual furnace controls via the
plant;s PLC equipment (see figure 2).
There are three RTU panels con-

Total Power Quality: Power Supplies

Your DIN rail just
got a lot less
crowded.
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taining the data acquisition equipment at
the Wingham Castings plant. RTU pan-
els 1 and 3 are located beneath the con-
trol room while RTU #2 is mounted on
the far side of the plant. The equipment
in the panels has to operate under high
electrical noise conditions and is subject-
ed to high temperatures and vibration.
The computer equipment ismounted in a
cabinet located in a controlled environ-
ment.

Continued on page 16
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The data acquisition equipment is
manufactured by Opto22 and provides
optically isolated input and output modu-
lar interfaces. KWh, kVARh and time
synchronizing pulses from the utility
metering are connected to the input mod-
ulesin RTU panel #1 together with kWh
and kVARh pulse signals from the trans-
ducers on each of furnaces 1, 2 and 3.
The kWh signals from transducers on
furnaces 4, 5, 6, and 7 are connected to
RTU panel #2. RTU panel # 3is equipped
with the output modules to control fur-
naces 1, 2 and 3 while RTU panel #2 has
the output modules for furnaces 4, 5, 6,
and 7. Multilin PQM meters supply kWh
and kVARh energy data for the plants
auxilliary loads and are interrogated by
the E2M S data acquisition computer via
an R$485 two wire communication high-
way.
Control outputs on the Opto22 data
acquisition equipment are connected as
inputs into the plant’s individual furnace
control systems. These outputs raise or
lower individual furnace loads in accor-
dance with the plant’s predicted load and
desired hourly target. The operators can
select the order of furnace control
through the E2M S control configuration.

Wingham Machine Shop Installation

The Wingham Machine Shop was
built in 1991 and covers 103,000 sguare
feet. The plant has an installed potential
load of 2 MW and machines product pro-
duced by the Wingham Castings plant.
This plant is sub-metered from the
Wingham castings plant and is also billed
on the RTPII rate. The machine shop sub-
station load is monitored by a Multilin
PQM meter which is interrogated by the
E2MS system located at the Wingham
Castings plant, using the plant’s wide
area network. From the data supplied by
this sub-meter the plant can allocate the
machine shop portion of the overall bill.
The system is shown in figure 3.

A Multilin PQM meter isinstalled on
the secondary side of the machine shop
substation incoming supply. This meter
provides kWh and kVARh aux pulses
which are connected to Opto22 input
modules contained in an E2MS RTU
mounted in the substation. The PQM
internal registers can aso be interrogated
by the E2M S computers using an R$485
connection.

An |IP addressed, dual channel,
Ethernet to seria interface, ismounted in
the RTU panel and provides a transparent
serial connection through the use of
TCP/IP. The E2MS computer software,
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in the Wingham Castings plant, uses the
data obtained from the PQM in the
machine shop as a sub-metered load and
tracks the energy used by the machine
shop aong with the energy used in the
Wingham Castings plant.

North Huron Castings Plant
Installation

The Wescast North Huron Castings
plant was built in 1999, covers an area of
105,000 square feet and produces SiMo
Iron which it casts into exhaust mani-

folds. The plant has an installed load of
20 MW and is on the large user Time of
Use rate (TOU) with on-peak demand
penalties.

The E2M S Real Time system moni-
tors the main incoming utility meter, the
Multilin PQM sub-meters installed on
each of the furnaces and the plant substa-
tion transformer loads through Multilin
PQM sub-meters. The E2M S system also
issues raise and lower load signals to the
two furnaces and holding furnace in

Continued on page 18
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Continued from page 16

accordance with an E2M S calculation of the plants predicted
demand and its difference to an operator set target. The E2M S
output control signals are interfaced to the individual furnace
controls viathe plants PLC equipment. The system isshownin
figure 4.

There are three RTU panels containing the data acquisi-
tion equipment at the North Huron Castings plant. RTU panel
#1 islocated at the end of the plant closest to the utility meter-
ing location. RTU panel #2 islocated at the opposite end of the
plant in the plant’s substation and RTU panel #3 is located
close to the variable frequency power supplies for the two fur-
naces and holding furnaces. The equipment in RTU #3 has to
operate under high electrical noise conditions and is subjected
to high temperatures and vibration. The computer equipment is
mounted in a cabinet located in acontrolled environment in the
plant’s server room. All the data acquisition equipment is man-
ufactured by Opto22 and provides optically isolated input and
output modular interfaces. KWh, kVARh and time synchroniz-
ing pulses from the utility metering are connected to the input
modules in RTU panel #1.

Multilin PQM meters supply kWh and kVARh energy
data for the plants aux loads and for each furnace and holding
furnace. The RTU panels are interrogated by the E2MS data
acquisition computer via a dual fiber optic highway using
R$485 and RS422 serial communications. Control outputs on
the Opto22 data acquisition equipment in RTU panel # 3 are
connected as inputs into the plants individual furnace PLC
control systems. These outputs raise or lower individual fur-
nace loads in accordance with the plants predicted load and
desired demand target. The operators can select the order of
furnace control through the control configuration.
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Overview of the systems

Figure 5 shows an overview of the plant application as
described in the previous sections. The present system allows
an authorized user to view real-time and historical data from
al plants from anywhere on the network. The existing system
as installed can also be extended to provide aggregation of
each of the plant’s profiles, and real-time data, into a format
suitable for purchasing power under a deregulated market.

System Operation
The following description is applicable to each of the

Wescast Castings plants using the E2M S system.

The computer system continuously obtains electrical
information from the plant’s main utility meters, and from the
transducers and meters on the furnaces and aux loads. At each
plant the E2M S control software module monitors the energy
being used at the plant and forecasts the plant’s demand in
accordance with the power utility billing algorithm used at the
plant.

For the North Huron plant, on Time of Use rates, the con-
trol program compares the forecast demand with the desired
set point demand, as determined by plant management, and
issues control commands to raise or lower furnace loads.

For the Brantford and Wingham Castings plants, on RTPII
rates, the control program operates dlightly differently. The
plant management sets the desired hourly demand target in
accordance with the hourly kWh rate, issued daily by OPGI,
and with the desired production schedule. The melt depart-
ment shift leader enters the prices into the software and sets
the hourly targets based on the production schedule. The sys-
tem control modul e automatically changes the target each hour
in accordance with the preset requirements. Asthe hourly pric-
ing is generally lower at night and on weekends, the melt
department will melt as much as possible during the night and
build an inventory of molten iron in the holding furnace. The
plants will then run at a lower load during the daytime when
costs are higher, the load being restricted by the control pro-
gram.

In al plants the output signals are sent to the appropriate
RTU panels where they operate digital output modules which
in turn signal the process control PLCs to make the appropri-
ate adjustments in load.

The system operators are provided with a real-time graph
of overall plant load versus time, with the set target load dis-
played, together with full analysis tools for historical and cost
analysis. In addition to the overall plant total, the load on each
individual furnace is also shown. The control of demand is
smooth and is applied in stagesto the furnacesin aset order in
accordance with the plant production reguirements. Reloading
of the furnaces is automatic after the load has fallen to the
restart level as defined in the system configuration. Every time
a control operation takes place, the activity is written into a
control log together with the time, date and demand at that
time.

Theload target is password protected and may be changed
at any time by authorized users when on the control screen.
The output control levels are computed on a minute by minute
basis using the utility metering signals. The system has sever-
a major communication routines. These routines are:

(@ The one minute read, on the minute, of all RTU metering
counter registers. This information is used for real-time
load prediction calculations and for load control and is
saved for future analysis.

(b) The five minute read and filing of all RTU metering
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Figure 5

counter registers. This 5 minute information is used for
bill verification purposes in the deregulated markets.

The 15 minute read and clear, on the 15 minute mark, of
all RTU metering counter registers. This information is
filed in a database using Access, Oracle or SQL and is
used for historical billing analysis purposes.

The one minute control signal to update the outputs in the
various RTU panelsin accordance with the load forecasts.
Menu driven routines provide access to the stored data and
logs for analysis purposes. All E2MS systems are network
enabled allowing authorized multiple usersto access data from
across the Wescast network.

©

(d)

System Software

The SY STEM software, asinstalled at Wescast industries,
consists of the following major modules.
(@ Communications module: This module provides the data
acquisition functions and interface with the control equip-
ment via the plant RTU.
Display module: Provides the user interface with the sys-
tem both in graphical and spreadsheet format using
Windows 98/NT system software.
Analysis module: Provides graphical and spreadsheet
analysis of the stored data including maximums, mini-
mums, coincident demand data, energy use and load fac-
tors.
Report module: Provides reports on power use and plant
running costs including bill verification by generating
utility bill.
Database filer: Stores the data and configuration parame-
tersin ODBC compliant database.
System and cost configuration module; This module
allows the number of points to be entered, identified and
utility metering algorithms assigned together with energy
and demand costs. Both RTPII and Time of Use (TOU)
rates are provided.
Automatic demand control module: This module uses the
E2MS load prediction calculation to determine the
demand and rate of energy use in accordance with the rate
setup in the system configuration.

(b)

©

(d)

©
®

(9)

through the limiting of
demand and identifica-
tion of operating opportunities.

Current work involves enhancements to the products to
make them ready for the deregulated market. In this respect
hourly prices will be downloaded directly from the IMO into
the E2M S software without the need to enter them manually.

T. Thoma is Director of Technology, Wescast Industries
Inc. and L. E. Crossley PENg, is Executive Vice President,
Engineering, E2MSInc. ET
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POWER QUALITY

Utility Reliability Metrics for
New E-conomy Processes

By Dr. Deepak Divan, Fellow IEEE

The North American industrial
economy has been powered by the
electric grid for the past 100 years.
The quality of electrical power has been
key to economic growth and improving
industrial productivity levels. In the
industrial economy, power reliability
(PR) was the important metric and was
measured by the frequency of power
interruptions, typically 2-3 per year. In
the new digital economy, this definition
is very limited and does not adequately
address equipment and process sensitivi-
ty. Microprocessors, communications,
and industrial process control equipment,
the building blocks of the new digital and
Internet E-conomy, are often disrupted by
very short duration voltage dips and sags
which occur 20-30 times per year. This
leads to more frequent and costly process
and economic disruptions, even as the
‘lights stay on’. These short duration
power quality (PQ) ‘events' cost the US
economy over $150 hillion every year
due to lost productivity [1].

The term ‘power quality’ has recent-
ly achieved a high level of visibility due
to the needs of the digital economy. The
distinction between power reliability and
power quality is often blurred. Power
reliability solutions, such as back-up gen-
erators and microturbines, often claim to
be power quality devices, and vice-versa.
A popular measure of utility reliability, as
proposed by Mark Mills and Peter Huber
of The Gilder Group, uses the percentage
of time that the utility voltage is within
nominal spec as a direct measure of reli-
ability [2]. For instance, a utility voltage
out of spec for 2000 seconds per year
implies a ‘utility reliability level’ (URL)
of 99.99 per cent (or 4 nines). Thisrelia
bility metric also fails to distinguish
between power reliability and power
quality; it fails to distinguish the impact
that each has on processes in the New E-
conomy.

This article suggests a segmentation
of the power quality and power reliabili-
ty markets based on a simple metric,the
Downtime Amplification Factor (DAF),
which provides valuable insight into the
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selection of appropriate solutions. An
alternate measure of ‘effective’ and per-
ceived utility reliability, the ‘Process
Utility Reliability Level’ (PURL) is also
proposed and more accurately reflectsthe
impact that power quality events and
solutions have on sensitive equipment
and processes. Effective solutions, meet-
ing the needs of power reliability and
power quality, are also discussed.
Solutions such as SoftSwitching's
Dynamic Sag Corrector™ are shown to
provide unique value for protecting sen-
Sitive processes.

Utility Reliability Metrics

Utilities attempt to deliver a voltage,
typically within +/-10 per cent of a‘nom-
inal’ value, to their customers at all times.
A power reliability event occurs when a
power outage occurs, typically lasting for
2 seconds to several hours. A power qual-
ity ‘event’ occurs whenever the voltage
deviates from this ‘nominal’ band, typi-
cally for a very short time. Computers,
digital controllers, and sophisticated
industrial processes are at the heart of the
New E-conomyand can shut down when
the voltage fluctuates from the nominal
band for as little as 0.02 seconds. Such
short duration ‘events' are often referred
to as voltage sags. The old industrial

economy used less sophisticated electro-
mechanical devices that were sensitive to
long outages, but not sensitive to voltage
sags. New E-conomy equipment and
processes tend to be very sensitive to
voltage sags.

Process sensitivity to voltage sags
abounds in virtually every industry sec-
tor. Examples include:

A plastic extruder experiences a shut
down of its 14 extrusion lines between
10-15 times a year. Each shutdown
entails a4-6 hour restart process and gen-
erates a mountain of scrap. Monitoring
the incoming power with the help of the
local utility revealed that voltage sags of
less than 1/4 second duration, primarily a
result of nearby thunderstorms, caused
virtualy all the plant shutdowns. -

A major auto manufacturer loses
anywhere from 10-30 cars when produc-
tion is interrupted by a voltage sag at an
assembly plant. Such ‘events’ occur 10-
20 times per year at each plant for al auto
manufacturers.

Fiber optic cable bundles, at the
heart of the telecom revolution, can snap
when avoltage sag is encountered during
the manufacturing process, costing cable
manufacturers millions of dollars every
year.

Semiconductor fabrication houses
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lose millions of dollars ayear in chips due to voltage sags. Asa
result, the semiconductor industry is the first industry group to
formulate and to enforce a voltage sag susceptibility standard,
SEMI F-47, which will specifically protect equipment and
processes from voltage sags [3]. This trend is sure to be fol-
lowed by other industry groups. Most power quality ‘events are
caused by factors outside a utility’s control and thus can never
be totally eliminated. Causesinclude lightning storms, squirrels
in transformers, damage to utility poles, and faults in industrial
plants or on the utility grid. The occurrence of such an ‘event’
causes a line fault resulting in the tripping of utility-protective
switchgear on the specific utility line where the ‘fault’ occurs.
However, until the fault clears (typicaly less than 0.15 sec-
onds), very high currents flow in the utility system causing a
short duration voltage dip or voltage sag as far as 50 to 100
miles from the location of the fault. As there could be hundreds
of electric linesin that 50 to 100 mileradius, and only one fault-
ed line which possibly suffers an actual outage, the number of
voltage sag ‘events at any location vastly outnumbers longer
duration outage type of ‘events. Several studies, including the
EPRI Distribution Power Quality Study, have confirmed that a
typical utility customer in a radial distribution system may
experience 2-3 outages per year, but may experience as many as
25-30 short duration voltage sags and momentary loss of power
‘events’ per year [4].

Itiswell known that many ‘high-tech’ industrial customers,
such as semiconductor chip and automobile manufacturers,
require higher levels of ‘reliability’ than available from typical
utility grids. The high voltage transmission grid (>138 kV),
independent dual distribution feeds, or highly meshed distribu-
tion grids (such as in New York City), are three distinct
approaches that utilities use to improve power reliability and
provide ‘premium’ grade utility power. For instance, the trans-
mission grid in most utilities or the grid in New York has not
suffered an outage in over 30 years, showing extremely high
reliability levels (greater than 8 nines). By way of contrast, fre-
quent short duration voltage sags can occur, even on the ‘pre-
mium’ grade power grids. If a 1/4 second voltage sag shuts
down a sensitive process for 1/2 hour, the effective power reli-
ability for the industrial customer is similar to a power loss for
1/2 hour. The ‘down-time’ for the process is amplified from 1/4
second to 1800 seconds, a downtime amplification factor
(DAF) of 7,200. By way of contrast, a load such as an incan-
descent lamp, would suffer a downtime equal to the time that
the utility was out of spec, essentially a DAF of 1.

Table 1 shows how utility reliability is likely to be per-
ceived by typical industrial customers. An example of typical
power quality and power reliability events for both a ‘normal’
and a‘premium’ utility feed for arepresentative utility customer
is shown. It can be seen that for the event scenario shown, the
normal utility customer experiences 2107.5 seconds of ‘event’
time per year, compared with 5.5 seconds per year for the pre-
mium utility customer. For aload with DAF=1; thiswould give
aURL of 4 nines for the normal utility feed and 6 nines for the
premium utility feed. For most old economy customers with
low DAF processes, a premium power feed would thus provide
adequate reliability levels.

The impact on New E-conomy customers is captured in
terms of effective process downtime. If a process has a high
DAF and suffers, say 1/2 hour of downtime for every power
quality or power reliability ‘event’, it would suffer an annual
downtime of 45,000 seconds for the normal utility case (2
nines) and 39,600 for the premium utility case (2 nines). The

Continued on page 22
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‘Process Utility Reliability Level
(PURL)’ of ‘2 nines’, for both the above
cases, is thus much worse than the URL
value would indicate, particularly for
high DAF loads.

It should be noted that for sensitive
equipment and processes (i.e., high DAF
processes), the higher power reliability
afforded by premium power has had vir-
tually no impact on reducing process
downtime! In fact, the downtime amplifi-
cation factor (DAF) has gone from 21.3
for the ‘normal’ utility case, to 7200 for
the ‘premium’ utility case. It is also clear
from Table 1 that the use of a ‘backup’
solution, such as a generator, fuel cell, or
microturbine, can substantially reduce
the downtime of 2107.5 seconds per year,
thus improving reliability. However, the
slow response speed of these solutions
makes them ineffective against the 1/4
second voltage sags, even with a ‘ premi-
um’ utility feed. Power quality solutions
are required to dramatically improve the
‘process utility reliability level” (PURL).

Existing Power Quality Solutions

Existing solutions tend to fal into
two primary categories: power reliability
(PR) and power quality (PQ). Figure 1
segments the familiar magnitude-dura-
tion (mag-dur) plot into three regions:
PQ, PR, and Bridge. Figure lalso shows
an ‘event’ profile monitored at an indus-
trial facility with a normal utility feed
over 2 1/2 years during the EPRI DPQ
Study. Table 1land this data show similar
trends and confirm that the PQ region
covers 92 per cent of the events by count
(23/25), while the PR region covers 85
per cent of the time that the utility is out
of spec (1800/2107.5). The Bridge region
covers only a small portion of the events
by time or by count. However, it bridges
the gap between PQ and PR solutions,
making possible integrated solutions that
protect against 100 per cent of the
‘events shown in Figure 1.

All three regions (PQ, Bridge, and
PR) place unigue demands on solutions

Table 1

Figure 2

needed to cover the respective spaces.
The PR region, due to its need for sus-
tained operation without the utility,
reguires a continuous energy source. PR
solutions include back-up generators,
microturbines, and fuel cells. Thisisalso
the region that most distributed resource
(DR) needs map over to.

The Bridge region, with its need to
operate for a short period of time (typi-
cally 1/4 second to 60 seconds), requires
significant energy storage in the form of
batteries, flywheels, ultracompacitors, or
superconducting coils. In addition, power
electronics is required to condition and
convert the stored energy to autility com-
patible voltage.

For the PQ region, the required fast
response necessitates the use of power
electronics. Units such as Soft-
Switching’s Dynamic Sag Corrector™,
(DySC™) for instance, protect against
deep voltage sags, as well as momentary
loss of power, using only power €lectron-
ics and minimal energy storage [5].

Other solutions, such as uninterrupt-
ible power supplies (UPS), use power
electronics and one of the energy storage
media from the ‘Bridge’ region. If we
assume that the three technology compo-

nents (i.e., energy source, energy storage,
and power electronics) have similar cost
on a mature product basis, we can
deduce the cost effectiveness of the vari-
ous types of solutions, as summarized in
Figure 1.

For a ‘premium’ utility feed, it is
clear that al ‘events fall into the PQ
region. Virtually 100 per cent of all
‘events would be covered by a lower
cost PQ solution such as SoftSwitching's
Dynamic Sag Corrector™, giving an
effective PURL of 8 or 9 nines. Thisreli-
ability level would not be significantly
improved even with fully integrated solu-
tions. Even with ‘normal’ utility feeds,
the unit can improve process utility relia-
bility levels (PURL).

Figure 2 shows recorded input and
output waveforms for a 300 kVA
DySC™ operating at an industrial com-
puter facility in Texas. The utility wave-
form shows a momentary loss of power
for approximately 10 cycles, including a
complex ring-down voltage. As can be
seen, the DySC™ was able to keep the
load functioning through this event.

Summary
Awareness of voltage sags as the
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dominant power quality problem is
growing slowly. The DPQ study and
magazines play an important role in this
education. As specific information on
power quality events becomes more
widely available, end use customers who
own and operate sensitive processes will
be empowered to select cost-effective
solutions to minimize process downtime
and associated costs. The semiconductor
industry, with its recently introduced F-
47 standard, has clearly validated the
importance of voltage sag susceptibility
for an industry with high DAF factors
and possibly the highest costs of down-
time. As costs of the PQ solutions
migrate down, this trend will be dupli-
cated in other industry sectors.

This article has presented new met-
rics for evaluating utility power quality
and its impact on processes. The pro-
posed ‘downtime amplification factor’
(DAF) and ‘process utility reliability
level’ (PURL) provide avery smple and
intuitive means to distinguish between
various power quality solutions and their
appropriateness for a given type of utili-
ty feed and process. It also provides a
means to reduce some of the confusion
between what constitutes a power quali-
ty or power reliability solution, and clar-
ifies under what conditions each one is
appropriate. Finally, it provides a simple
but meaningful linkage between the cost
of asolution and its effectiveness.

As electricity demand increases and
the utility grid reaches capacity limits,
there will be a need for substantial addi-
tional generation resources— the oppor-
tunity for the distributed resources mar-
ket. New technologies, such as fuel cells
and microturbines, will have to compete
with existing generation technologies.
Key technical, cost, and commercial
issues remain, but the prognosis is good.
There is also a tremendous synergy
between the power quality and distrib-
uted resources market. Power electronics
companies, such as SoftSwitching, are
well positioned to take the value they are
creating for customersin the power qual-
ity arena and extend the same power
electronics building blocks to distributed
generation markets.

References:

1. Sandia report showing $150 billion
loss

Gilder group report

SEMI F-47 standard

EPRI DPQ Study

SST PQA Paper

Deepak Divan is President and
CEO of SoftSwitching Technologies. ET
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TRANSFORMER RATIOMETER

An important preventive maintenance tool
Determine excitation currents, ratios and polarity
Direct digital readout of ratio and excitation
current

Built-in switching for rapid 3 phase testing

No limit to transformer size, power or
configuration

Built-in calibration, gets results fast!

From ETI

TETTEX PRODUCT LINE
Now available from Interfax Systems:
Capacitance and Resistance Standards
Dissipation Factor Standards
Capacitance and Dissipation Bridges
RVM QOil Paper Insulation Diagnostics
High Current Resistance Meters
Digital Microohmmeters
From Tettex

“TOPAZ” LIGHTNING1000

Analyse disturbances and determine their causes
Acquire and analyse transient events

10Mhz sample frequency

Measurement and analysis of voltages, currents,
power, load, energy, transients, active and reac-
tive power, waveforms, flicker, dips, distortion
and more.

Communication and data transfer via Ethernet
From LEM

All above products sold, - f
serviced and supported by: ' n te r ax

Toronto and Maritimes 416-674-8970
Ottawa 613-726-8888 ¢« Montreal 514-336-0392
Calgary 403-547-4770 « Vancouver 604-542-2095
Email: info@interfax-sys.com
Website:http://www.interfax-sys.com
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PRODUCT SHOWCASE

ELECTRO INDUSTRIES/GAUGETECH
Communication Multiplexor and
Telephone Line Switch Substation
Multiplexor SM1-16

Electro Industries designed this superior
Substation Multiplexor to provide a low-cost
and dependable solution for substation
telecommunication applications. This unit
allows users to communicate to multiple
devices within a substation more reliably and
with faster throughput.

This unit multiplexes 16 serial ports to one
master port providing the ability to communi-
cate with multiple serial RS485 or RS232
devices. This switch uniquely offers Modem
Manager technology that buffers the phone
line making communication more reliable.

For more information contact

Electroindustries/GaugeTech

Tel: (516) 334-0870 Fax: (516) 338-4741

Website: www.electroind.com

Email: sales@electroind.com

Hands an Power

G.T. WOOD COMPANY LIMITED
High Voltage Electrical Contractor
- High Voltage Preventative Maintenance
- Transformer and Switchgear Repair
- Infra Red Thermography Inspections
- Engineering Design Studies
- Substation Design and Build
- Harmonic Analysis
- Power Factor Correction
- Cable Locates and Repairs
- Sales of New and Pre-owned Equipment
- Supply of Temporary Substations
- PCB Management

24 HOUR EMERGENCY SERVICE
For additional information contact:

Toll free:1-800-305-2036
Tel: (905) 272-1696

Fax: (905) 272-1425
Email:sales@gtwood.com
www.gtwood.com
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HERCULES INDUSTRIES, INC.
Complete Line of Solid Brass
Padlocks

Hercules Industries, Inc. brings to you
the most complete line of solid brass
padlocks.

Our locks are precision crafted out of
solid brass to withstand inclimate weath-
er conditions and are available with
brass or stainless steel shackles. Locks
can be keyed alike, keyed different or to
your existing key.

For more information contact:

Hercules Industries, Inc.

PO Box 197

Prospect, OH 43342

Tel: 1-800-345-2590

Fax: (740) 494-2274

CANADIAN ELECTRICAL CODE
Understand and Use
The Code Book Like An Expert

The Canadian “Electrical Safety Code
Course”® for Apprentices, Journeymen,
Engineers, Designers and Supervisors.

Available as an:

ON-SITE WORKSHOP, “DO YOUR
OWN TRAINING” package or individual
“SELF STUDY” program.

Call now for a brochure or visit our
website for details:

Onsite Electrical Training Inc.

PO Box 1594

South Porcupine, ON PON 1HO

Tel/Fax: (705) 235-5071

Email: onsite@vianet.on.ca

http://maxpages.com/onsitetraining

GARY STEACY DISMANTLING LTD.
Transformer Recycling
Total PCB Destruction

All electrical equipment incinerated

and/or recycled.

- Drained or oil filled non PCB trans-
formers

- Drained PCB units

- Capacitors

- Ballasts

- All PCB contaminated materials

For best prices, contact Gary or Yvon
Tel: (905) 355-3046

Fax: (905) 355-5480

Email: gary@steacydismantling.com
www.steacydismantling.com

FLEX-CORE

Current Transformers, Transducer &

Accessories — New Catalog 2007

172 page catalog featuring split-core and
solid-core current transformers, potential
transformers, electrical transducers for AC
and DC applications, signal conditioners, sig-
nal converters, analog and digital panel
meters, analog and digital switchboard
meters, digital counters, current probes, cur-
rent relays, current switches, shunts, shunt
switches, selector switches, shorting terminal
blocks, fuse blocks, data loggers, multi-func-
tion power meters, KWH sub-metering sys-
tems and analog to pulse converters.

For more information contact:

Flex-Core

6625 McVey Blvd

Columbus, OH 43235

Tel: (614) 889-6152 Fax: (614) 876-8538

Email: flexcore@email.msn.com
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GRAFTON BEVRO

UTILITY SUPPLY LTD.
A Complete Line of Products

Grafton Bevro Utility Supply Limited is a
leading distributor stocking a complete line of
overhead and underground electrical and
hardware products to serve their valued cus-
tomers.

Leading manufacturers such as Joslyn
Manufacturing, Maclean Power Systems,
Tyco (AMP), West Coast Engineering (light-
ing poles), Valmont Poles (transmission),
Turner Electric, S&C Electric and many oth-
ers are readily available from our extensive
inventory.

Supplying the utility market for over 20
years let our knowledgeable staff serve your
requirements.

For more information contact:

Bob Elliston

Grafton Bevro Utility Supply Limited

Tel: (403) 236-8662

Fax: (403) 279-2984

www.bevro.com

ALSTOM

L
AEEL & RECYCLING me

ALSTOM
S10 DCS
ALSTOM provides a range of engi-
neered substation and power plant pro-
tection & control DCS automation pack-
ages for the industrial, petrochemical
and utility market. The S10 system will
support IED and metering devices,
including K, L, Micom series relays and
third party equipment. It provides
remote and local workstation PCs to
control and monitor all associated circuit
interruption and disconnect equipment.
For more information contact:
ALSTOM
alstom.canada@crn.alstom.com

UNIVERSAL REEL & RECYCLING
Leading Manufacturer

Universal Reel & Recycling is a lead-
ing manufacturer of cable reels and
spools. We also refurbish and recycle
both wooden and steel reels. We are
ideally located in Crowsnest Pass,
Alberta.

Our network of repair and recycling
facilities in Surrey, BC, Moose Jaw, SK,
Weyburn, SK, Winnipeg, MB and
Sutherlin, OR and Scottsville, TX offer
you unequalled customer service and
product support.

To find out more about what we can
offer call Tom Castles, our Reel
Recycling Coordinator at 403-562-2645
ext. 279, FAX 403-562-8090 or contact
us by email at recycling@univreel.ab.ca.

Our mailing address is: PO Box 305,
Blairmore, AB TOK OEO or visit our web-
site at www.univreel.ab.ca.
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THE CONKLIN SHERMAN CO.
Condenser Tube Plugs
Adjustable and Push Pull
Type Plugs
Over 1 Million Sold

Ideal for electric generating power plants.
“Condenser tube plugs” are used for plugging
condenser tubes. They are easy to install and
save time and money.

The adjustable plug is a molded rubber
plug with a brass insert mechanism. Expand
it, install it, reverse the action and get a tight
seal. Use it again and again. The push pull
plug is all rubber, simply push it in. Plugs are
available in sizes from .530 O.D. to 2.035
O.D.

For information contact:

The Conklin Sherman Co.

59 Old Turnpike Road PO Box 188

Beacon Falls, CT, USA

Tel: (203) 881-0190

Fax: (203) 881-0178

www.conklin-sherman.com

Email: conklin59@aol.com

PHOENIX CONTACT

Power Supplies for Hazardous Areas
— Up to 5A

Phoenix Contact now offers a whole series
of power supplies for hazardous areas. The
power supplies are based on the existing pri-
mary switched power supplies of the CM and
the QUINT series and may be mounted in a
Class 1, Division 2 environment.

The QUINT series for hazardous areas do
offer 1A and 2.5A at 24V DC. The DIN-rail
mountable devices feature with a stainless
steel housing and pluggable in and outputs
and may be wire parallel for redundant appli-
cations, without any additional device.

The CM series do offer 2.5A or 5 A-rating
at 24V DC and feature with a wide range
input of 90V AC to 264V AC, and they may
be used as a DC-DC converter with an input
range of 100V DC to 370V DC.

For more information contact:

Pheonix Contact

Tel: (905) 890-2820 Fax: (905) 890-0180

www.phoenixcontact.ca
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NYNAS
A

NYNAS CANADA INC.
Naphthenic Transformer Oil
Nynas Canada Inc. is a producer of
naphthenic transformer oil. We refine
our oil from Venezuelan naphthenic
crude. Nynas Nytro 10 C and Nytro 10
CX exceed the CSA-C 50 Class A type
| and type Il specifications, respectively.
Nynas Nytro 10 GBN exceed the CSA
C-50 Class B type | specification, while
both Nynas Transformer Oil X and
Nytro 10 GBXT exceed the CSA C-50
Class B type Il specification.
For more information contact:
Nynas Canada Inc.
201 City Centre Drive, Suite 610
Mississauga, ON L5B 2T4
Tel: (905) 804-8540

Fax: (905) 804-8543
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Wireless Monitor Helps Cut Service
Downtime from 60 to 5 Minutes

monitoring technology helps an electric utility reduce

the time required to restore partial service after an out-
age from 60 to 5 minutes in areas served by manual switches.
Cobb Electric Membership Corporation in Kennesaw,
Georgia, has over 350 gang operated disconnect switches with
fault detection capability. In the past, an outage meant the
entire feeder line went down and it took an hour or so to field
acrew, locate the outage, and restore power to everyone except
those on the affected section.

Now, the new wireless monitors, located at intervals along
the feeder, send a signa within a few minutes of the fault,
alowing the control center to easily determineits location and
restore power without sending out a crew. The Cellemetry two
way communications option used by Cobb is very economical,
utilizing mass produced cellular modems and the existing cel-
lular network.

This combination provides two way communications ser-
vicefor only afew dollars per month while adding only afrac-
tion of the normal communications hardware coststo the RTU.

Enhanci ng adistribution automation system with wireless

ELIMINATE DOWNTIME

www.ampsabundant.com

We're the Power Semiconductor specialists with one
goal in mind — ELIMINATE EQUIPMENT DOWNTIME.
OEM or obsolete parts crossed. Call us at 1-800-233-0559
and let us provide you with the service you deserve.

m Awmps ABUNDANT

(Amps Abundant is not affiliated with any OEM and does not provide parts
or service on their behalf.)

11125 Knott Avenue, Suite D, Cyprus, CA 90630
Tel: 714-379-7308 Fax: 714-379-2704
For even faster service, call us toll-free: 1-800-233-0559

Challenge of locating the fault

Formed in 1938, Cobb Electric Membership Corporation
(EMC) started as an electric utility with 489 residential mem-
bersand 14 commercial accounts. With over 150,000 members
and growing, Cobb EMC isthe largest of Georgia's 42 EMCs,
the second largest retail supplier of electricity in Georgia, and
the second largest of the nation’s approximately 900 EMCs.
As a not-for-profit, customer-owned corporation, Cobb EMC
is dedicated to providing its member/owners with the best ser-
vice at the lowest possible price. The challenge has aways
been pinpointing the location of outages so they can be quick-
ly bypassed by the distribution system. The company has
installed automated disconnect switches in some locations but
economics dictated manual switches for others. These switch-
es make it possible to redistribute power and quickly restore
service to the great majority of customers affected by an out-
age.

The utility has fault indicators arrayed strategically
throughout most feeder lines with visual indicators that flash
from the time of the faults until they are reset. In the past, as
soon as the outage occurred, the manager in the control center
would assign afield crew to locate the outage. It could take 20
or 25 minutes to scramble the crew during the day or perhaps
45 minutes during off hours. The crew then drove down the
length of the affected feeder line for the purpose of visually
inspecting the fault detectors. Normally, every detector would
trip and provide a visual signa up to the point of the fault,
while detectors located after the fault would not trip. This
made it possible for the crew, typically within 20 to 30 min-
utes, to isolate the affected section and report back so the
automation system could bypass it. Because Cobb EMC is
located in a congested suburb of Atlanta, slow traffic some-
times substantially delayed the visual line survey.

Finding an economical solution

Of course, this approach leaves the company’s customers
without power for an hour or so. Cobb EMC engineers con-
sidered a variety of remote monitoring systems but each of
them was quite expensive. A 900 MHz two-way wireless sys-
tem adds costs in the neighborhood of $700 to $1200 to each
monitor’s cost and the company would also have been faced
either with the very high cost of constructing its own base sys-
tem or the hefty monthly chargesinvolved in using an existing
network. Any solution that involved installation of atelephone
line would have required a minimum monthly line charge of
$40 or so for each monitoring point. At these prices, the cost
of monitoring the entire network would have been too high to
make it economical. The engineers continued their search for
aless expensive yet still reliable monitoring method.

Corhitt Clift, Manager of Special Projectsfor Cobb EMC,
led the team assigned to develop a low cost monitoring solu-
tion. “1 was interested when | heard about the Fisher Pierce
system because it was a totally unique approach to low-cost

Continued on page 28
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PRODUCT SHOWCASE

CD NOVA LTD.
Beckwith Intertie Protection
System
The M-3520 Intertie Protection
System provides five base functions
and eight optional functions that allow a
non-utility generator to operate in paral-
lel with the utility grid. The M-3520’s
selectable functionality enables a non-
utility generator to meet connection
requirements of each individual utility
when connecting to their grid. Full
metering and oscillograph recording.
For more information contact:
CD Nova Ltd
Tel: (604) 430-5612
Fax: (604) 437-1036
Email:sales@cdnova.com
Website: www.cdnova.com
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CURRENT TECHNOLOGY, INC.
TransGuard® Surge
Suppression Systems

TransGuard® systems feature fused
MOVs for ongoing performance and the
powerful  Failure-Free Integrated
Suppression Bus filter assembly, which
eliminates PCB trace failures. The
MasterMIND® monitoring option offers
remote, real-time analysis of available
protection. TransGuard shields against
downtime and equipment damage from
routine or catastrophic electrical distur-
bances. Available in 60KA to 300KA
surge-current  capacity.  Request
TransGuard catalog.

CURRENT TECHNOLOGY, Inc.

Tel: 800-238-5000

www.currenttechnology.com

KYORITSU
Kew High Current
Clamp on Ammeters
- tear-drop shaped jaws for ease of use
in crowded areas
- measuring range from 0-2000A
AC/DC
- data hold function
- sleep function to conserve battery
power
- IEC 61010 overvoltage category lll,
600V
- output terminal for current monitoring
- wide frequency range from 40Hz-
1kHz
For more information contact:
RHC & Associates
Tel: (905) 828-6221
Fax: (905) 828-6408
www.rhctest.com

WINTEK

Engineering Ltd.

FLECTRICAL ENGINEERING
BOLUTIONS

MEASURLOGIC
Power Quality Solutions

Measurlogic can offers an extensive range
of Digital Power meters with flexible analog,
relay & communications interfaces, Power
Quality recorders for portable and fixed
installations, Voltage Dip Proofing Inverters
for ride through of momentary power inter-
ruptions and voltage sags, On Line Leakage
Current Analyzers of insulators and bush-
ings, AC & DC Electrical transducers with a
25 Year warranty, Intelligent process control
indicators and programmable transmitters.

For more information contact:

Measurlogic

2200 Chambers Rd, Unit J

Aurora, CO 80011

Tel: (303) 364 4368

Fax: (425) 799 4780

e-mail: inffo@measurlogic.com

website: www.measurlogic.com

WINTEK ENGINEERING LTD.
Electrical Engineering Solutions

Senior Electrical Engineers providing
practical, cost-effective solutions to
your power quality, control and safety
issues.

- Analysis

- Automation

- Co-ordination

- Design

- Documentation
- Plant Support
- SCADA

- Training

Call us. We can help.

Tel: (519) 884-7999

Fax: (519) 884-5333

e-mail:wintek@wintek-eng.com

www.wintek-eng.com
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KLEY

HNOLOGIES INC.
TILITY CONSULTANTS

Technical

Services

» System Analysis

» Optimization Studies

» Overcurrent Protection
» System Modeling

» Load Forecasting

Field Services

* GPS Mapping

» Data Collection

* Digital Photography

» Pole Numbering

* Line Inspection

* Wood Pole Testing

* Wood Pole Treatment

» Transformer PCB
Testing

» Transformer
Change-outs

IT Services

* AM/FM Integration

» Data Management

» Asset Management

» Database Development
* Programming

* Mapping Service

BARKLEY TECHNOLOGIES INC.
42 King Crescent,
Huntsville, ON P1H 1X6
Office (705) 789-7824
Fax (705) 789-9397
barkley@vianet.on.ca

Electricity Today

Cellemetry Data Service, the wireless network used by the SmartLink monitor, works by
mimicking a roaming cellular telephone. A person turning on a cellular phone outside the
local service area causes the phone to register on the local cellular network before obtain-
ing service. This process is called roaming registration and is transparent to the user.
During the roaming setup sequence, the cellular system verifies that the phone attempting
to make calls is valid. During the process, the system transmits a short message over the
cellular control channel typically taking less then 30 seconds and never tying up the voice
channel of the cellular system. Like a roaming registration, SmartLink messages are sent to
a Cellemetry Gateway that provides immediate transmission of data to the Cellemetry Data
Service customer. In the above illustration, an electrical utility meter is shown.

Continued from page 26

monitoring,” Clift said. Fisher Pierce, a
division of Danaher Corporation located
in Weymouth, Massachusetts specializes
in the development of electronic sensing
and control equipment for the electric
utility industry. “Basicaly, they use the
control system of the every-day analog
cellular network. Because they send very
small data packets, they never have to
intrude on the voice channel. Theresultis
that the cost per monitoring point is very
low, only about $5 per month. Their
SmartLink monitoring package, which is
specially designed for feeder automation
applications, only costs about $150 to
allow two-way communications. | had to
be convinced that a solution that was this
inexpensive would really work so | asked
them to set up atrial device and put it on
in the field for a few months. It passed
with flying colors. We now have 13
devices out in the field and have never
had any serious problems.”

Mimicking a roaming cellular
phone

Cellemetry Data Service, the wire-
less network used by the SmartLink mon-
itor, works by mimicking a roaming cel-
lular telephone. A person turning on a
cellular phone outside the local service
area causes the phone to register on the
local cellular network before obtaining
service. This process is called roaming

registration and is transparent to the user.
During the roaming setup sequence, the
cellular system verifies that the phone
attempting to make callsis valid. During
the process, the system transmits a short
message over the cellular control channel
typically taking less then 30 seconds and
never tying up the voice channel of the
cellular system. Like a roaming registra-
tion, SmartLink messages are sent to a
Cellemetry Gateway that provides imme-
diate transmission of data to the
Cellemetry Data Service customer.

This unique data channel technology
has several magjor advantages over the
aternatives of wireline, conventional cel-
lular and satellite data services, particu-
larly for applications whose data size
requirements are small. First, the costs
are considerably lower than the aterna-
tives yet the reliability and reach of the
service virtually covers North America.
Additionally, the small size of the data
packets provides a robustness that
extends the range of the service consider-
ably beyond conventional cellular net-
works.

For example, these data transmis-
sions can penetrate multiple building
walls without difficulty and can typicaly
communicate with a cellular transceiver
at a distance far beyond that of cellular
voice capability, making it possible to
easily cover remote facilities.
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Formed in 1938, Cobb Electric Membership
Corporation (EMC) started as an electric
utility with 489 residential members and 14
commercial accounts. With over 150,000
members and growing, Cobb EMC is the
largest of Georgia’s 42 EMCs, the second
largest retail supplier of electricity in
Georgia, and the second largest of the
nation’s approximately 900 EMCs. As a
not for profit, customer-owned corporation,
Cobb EMC is dedicated to providing its
member/owners with the best service at the
lowest possible price.

Integrating with control center

Cobb EMC uses several versions of
the SmartLink monitor, which is avail-
able in different models for feeder fault
monitoring, capacitor or sectionalizing
switch control and status or end of feeder
voltage monitoring. The device is pow-
ered from the distribution line via a step

down transformer. Battery backup is pro-
vided and a fully solar powered version
will be available soon. When a fault
occurs, the device's transmitter reports
the faulted phase through the cellular sys-
tem to a base station operated by
Cellemetry Data Service.

The alarm is immediately routed to
Fisher Pierce’s network that dials into a
PC located in Cobb’s control center.
Every indicator up to the point of the
fault sends an alarm and the PC, which
runs an application developed by Fisher
Pierce, flashes red to provide a visua
alert while a text message indicates the
location of the fault. This entire process
can be completed within 35 seconds to
one minute of fault occurrence.

Within a few minutes, the Cobb
EMC control center can restore power
through its switching system and dis-
patch a crew to fix the fault. Eliminating
the time previously required to visually
inspect the line more than pays for the
cost of the monitors.

Clift said, after validating the con-
cept, Cobb EMC has begun to utilize it
extensively in conjunction with its other
automation equipment. “We use the
SmartLink for fault protection at major
taps or underground risersthat don’'t have
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automated switches. Basically, they
allow usto provide the performance of an
automated switch at a much lower cost.
In the new deregulated utility market, the
bottom line is providing better customer
service than competitors, while keeping
costs low.

These monitors help us restore
power much more quickly than we were
able to do in the past while actually
reducing our operating costs. So it
shouldn’'t come as any surprise that we
are planning to add a considerable num-
ber of these units in the near future.”

Cobb EMC’s distribution system
covers approximately 415 sgquare miles.
The physical plant consists of over 7,300
miles of line located within Bartow,
Cherokee, Cobb, Fulton, and Paulding
Counties.

In 1999, Cobb EMC sold 2.8 hillion
kilowatt hours of electricity with revenue
exceeding $228 million. Cobb EMC's
customer base is 92 percent residential
and 8 percent commercial/industrial.
Based on total kilowatt hour sales, rev-
enue is approximately 30 percent com-
mercial/industrial and 70 percent resi-
dential. Cobb EMC's total utility plant is
valued at over $371 million, with assets
of over $447 million. ET

Freewsy
mtﬂ Guide:

T"E:{mu ur)

A “Must"™ for every Utility crew and supervisor
establishing worksites! 179 pages of Non-Freeway
Traffic Control standards, diagrams, and details!

Designed by & for Utilities who work on congested City Streets!

Check out
www. bucsing.com

for ordering details & more information
SERVICES
INC. £3

DISTRIBUTION D IVISION Ee-mMmL: bucs inci@sympatico ca WEB SITE: www.bucsine.com

PHOME: 1-613-967-08981

i h 1
Traffic :"'“"" de: (in BEW)
Contro

An inexpensive handout for temporary help used
as TCPs or to assist in establishing worksite
protection! All you need to know in 39 pages!

6495 OLD #2 HWY., R.R. #2 SHANNONVILLE, ONTARIO, KOK 3A0

Person Gu

FAX: 1-613-967-1247
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IPPSA 7TH ANNUAL CONFERENCE

Independent Power Producers’ Society of Alberta
7th Annual Conference and Trade Show

Alberta’s Power Market —
Open For Business?

Banff, Alberta « March 18-20, 2001

Welcome to this year’s Conference and Trade Show

This year’s conference promises to be timely and informative. .-'f::': I\
Large consumers of electricity were forced to choose an electricity
retailer in December 2000. Large customers that did not choose a l .
retailer were assigned the default supply option. The conference &Ef__f 4
will update consumers on the pricing of Alberta's electricity mar- [/
ket and the new products, services and pricing for wholesale and i
retail market participants.

Join us at the 7th Annual IPPSA Conference and Trade Show to determine the impact that
the new evolving electricity market will have on your business. Alberta's Power Market —
Open for Business?

Darwin Gillies, President, Valeo Power Corporation
IPPSA 2001, Conference Chair

About IPPSA - .
holdersto restructure the Alberta Electricity Industry in order

to create an open €electric marketplace that will alow a

The Independent Power Producers Society of Alberta
(IPPSA) was formed to promote a competitive electricity
marketplace with multiple buyers and sellers having full and
open access to the electricity transmission and distribution
network.

An independent power industry promotes an economic
and environmentally friendly supply of electrical generation
for Alberta. IPPSA has worked with other industry stake-

healthy PP industry to develop.

IPPSA membership includes a broad sector of energy
companies and natural gas companies and associated profes-
sionals including engineers, lawyers, accountants, financiers,
construction companies and manufacturers.

For more information, please contact |IPPSA at (403)
282-8811 or visit our website at www.ippsa.com
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Trade Show Information

The Trade Show is open to Conference delegates ONLY
and the conferenceis sold out.

Trade Show Times
Sunday March 18, 2001: 18:00 — 20:00
Reception in the Trade Show Area

Monday March 19, 2001: 07:00 — 16:35
Tuesday March 20, 2001: 07:00 — 15:30

Conference Highlights
Monday, March 19, 2001:
08:00 — 08:30
Opening Keynote Speaker:
Seabron Adamson, President, Frontier Economics Inc.
Topic: Making Dollars and Sense from Understanding the
Fundamentals (and other factors) Behind Alberta's Electricity
Prices.

13:00 - 13:30

Keynote Speaker:

Professor Robert Michaels, California State University,
Fullerton, USA

Topic: Cdifornias Electrica Disaster and the Future of
Competitive Power.

Tuesday, March 20, 2001:

08:00 - 08:30

Keynote Speaker:

Dr. Per Christer Lund, General Manager,

OM Technology Canada Inc.

Topic: Power Trading and Risk Management in Competitive
Enegy Markets

13:00 - 14:15

Keynote Speaker:

David Baxter, Executive Director, Urban Futures Institute
Topic: Consumer Realities for Energy Producers

General Conference Sponsors
Canadian Hydro Developers Inc.
Mercury Electric Corporation
OM Technology Canada Inc.
Valeo Power Corporation

Other Sponsors
ATCO Power
Bantrel Inc.
Coral Energy
Deloitte Consulting
Delta Hudson
GKO-S&L Engineering Power
Enron Canada Corp.
EPCOR
ESBI Alberta Ltd.
Macleod Dixon LLP
National Bank of Canada
Power Pool of Alberta
Powerex
Pricewaterhouse Coopers
TransCanada
TransAlta

ntrared J P RSt ThsIER.

Introducing the NEW ThermaCAM® PM 695
Thermal Imaging System

ermaCAM PM 6 om
inspection system. With its thermal and built-in
visual camera, you can easily detect electrical
and mechanical problems far in advance of
failures and prevent costly power outages.

Sometimes seein ermally just
isn’t enough. You ni tify temperatures
to make effective maintenance decisions. The
ThermaCAM PM 695 delivers accurate
temperature measurements that allow you to
quickly determine “how hot is hot."

BFLE imatid

tioMomaticaIly with
the M PM o simplify the

process and make your job easier.

SFLIR-
SYSTEMS

5230 South_Service Road Unit 125
Burlifigton, ON L7L 5K2

(905)68i¢ 5696+
Email™ IRCanada@flir.com

1 (8Q0) 61830507
vwavw. flieom

ThermaCAM®* P M 6_95
One Camera. Total Solution.




We’re getting in

- the swing of things.

Establishing our presence as one
of Canada’s major companies.

Operating in more than 70 countries with $28 billion in revenues, ALSTOM is recognized around
the world. Since entering Canada in the 1960s, the Company has established its presence in power
generation, transmission and distribution of electricity and rail transportation. 2000 employees and
revenues approaching $900 million demonstrate our commitment and the growing confidence of our
clients. We will continue to earn that confidence by bringing products to market that anticipate our
clients’ needs.

ALSTOM Canada Inc., 1010 Sherbrooke St. W., Suite 2010
oril SS:b:c a S ad MORE AND MORE PEOPLE NEED ALSTOM

Tel.: (514) 281-6200 - Fax: (514) 281-6300

© ALSTOM 2001 www.ca.alstom.com
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LIST OF EXHIBITORS

EXhibitors .......cccovvvcivieeienee, Booth Number
ElectricityMetering.com.........c.cccoceevuennen. 101
Enerflex Compression and Power .......... 102
Collicutt HAaNOVET ........cccoveceeieerieeeeeeen 103

Focus Construction Management Projects104

Upside Engineering Ltd ...........ccccveneeeee. 105
Vision Quest Windelectric Inc ................ 106
Rolls Royce Energy SystemsInc............ 107
Canadian Hydro Developersinc ............ 108
VA TECH Hydro .....cccoovevvveceeece 109
Stone & Webster Canada LP .................. 110
GKO — S & L Engineering........ccocuee... 111
Thomson Technology Inc.........c.ccceeueeee. 112
BetzDearborn,

adivision of Hercules Canada ................ 113
GE Power Sytems ........cccccevveeneen. 114 & 115
OM Technology Canada Inc.................... 116
Valeo Power Corporation ..........cccceeueene.. 117
Mercury Electric Corporation.................. 118

TRADE SHOW FLOOR PLAN
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EXHIBITOR & GENERAL CONFERENCE SPONSOR INFORMATION

ATCO Power Generation

800-919 11 Ave. SW

Cagary, AB T2R 1P3

Tel: (403) 209-6900

Fax: (403) 209-6920

Email: Ruth.Scott@atcopower.com

WWW.atcopower.com

ATCO Power is world-class Canadian based power developer
and producer. It has developed, constructed, owns and oper-
ates power plantsin Canada, the UK and Australia.

BetzDear born Canada

3451 Erindale Station Road

Mississauga, ON L5A 3T5

Tel: (905) 279-2222

Fax: (905) 279-0020

Email: Icarvalho@herc.com

BetzDearborn provides expertise and chemical products for
the treatment of water systemsin al industry sectors. We are
the market leader in the IPP sector, currently treating 38 sim-
ple and combined cycle facilities in Canada.

We provide invaluable water expertise early in the project, and
work with the owner/developer, EPC and operator through
conceptual and detailed design, construction and start-up phas-
es of the project.

Canadian Hydro Developersinc.

500 - 1324 17 Ave. SW

Calgary, AB T2T 5S8

Tel: (403) 269-9379

Fax: (403) 244-7388

Email: char@mail.canhydro.com

www.canhydro.com

Canadian Hydro’s focus is the devel opment of low-impact,
environmentally sound power generation, capturing energy
from naturally existing water flow, wind and natural gas.
Canadian Hydro owns eleven power plants located in British
Columbia, Alberta and Ontario, ten of which have been

Ecol ogo certified by the Environmental Choice Program in
anticipation of the development of “green” markets.

The company is actively pursuing several new projects which
will benefit both the environment and our shareholders.

Collicutt Hanover

Collicutt Hanover

7550 Edgar Industrial Drive

Red Deer, AB T4P 3R2

Tel: (403) 358 6128

Fax: (403) 358 3210

Email: powersystems@collicutt.com

www.collicutt.com

Collicutt Hanover provides industrial power package design,
manufacturing, testing, turnkey installation and after market
support for a wide range of recipricating and rotating power
generation solutions. Collicutt Hanover is proud to package
Waukesha, Caterpillar, Cummins and Pratt & Whitney engines
offering power output ranging from 60 kW to 4 MW.
Knowledgeable engineering staff and skilled fabrication per-
sonnel allow Collicutt Hanover to offer the expertise needed
to develop your self-generation power solution.

Delta Hudson Engineering Ltd.

400 S, 8500 Macleod Trail S.

Calgary, AB T2H 2N7

Tel: (403) 258-6411

Fax: (403) 258-6614

Email: bd.website@mcdermott.com
www.deltahudson.com

Feasibility studies, front and design (feed), detailed engineer-
ing, procurement and construction management for:
- power generation

- cogeneration

- gas processing

- sulphur recovery

- NGL extraction & fractionation

- refining

- fertilizers

EL ECTRICITYMETERING.COM

FOMTALY BOLLUT A

ElectricityM etering.com

(Optimum Energy Products Ltd.)

236 - 16 Midlake Blvd. SE

Calgary, AB T2X 2X7

Tel: (877) 766-5412 (toll free)

Fax: (403) 256-3431

Email: info@electricitymetering.com

www.el ectricitymetering.com

ElectricityMetering.com is dedicated to providing innovative
and effective portable electrical measurement instruments and
data logging equipment in an easy-to-view and navigate web
site.

Featuring our ELITEpro™ portable RMS power meters for
services up to 600V and 6000A. Excellent for load profile
data gathering and equipment monitoring studies.
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Also carried is a number of energy auditing and recording
equipment such as:

- Ground Resistance Testers

- Digital Transformer Ratiometers

- Megohmmeters

- Current probes

- Harmonic and Power Quality meters

- Handheld multimeters

ElectricityMetering.com is operated by Optimum Energy
Products Ltd. Be sure to visit our web site. We can be
reached by Telephone toll free at (877) 766-5412 or email
info@el ectricitymetering.com

Enerflex Systems Ltd.

4700 47 Street SE

Calgary AB T2B 3R1

Tel: (403) 236-6800

Fax: (403) 279-0367

Email: info@enerflex.com

www.enerflex.com

Enerflex is arecognized industry leader in the production of
modular electrical power generation packages. By specifical-
ly matching engines, generators, controls and switchgear, our
power generation products provide the most efficient KW out-
put available. Operating on fuels that range from natural gas
and coal bed methane to diesel and heavy fuel, and with kW
output ratings ranging from 10 kW to 15 MW, Enerflex pro-
vides a flexible solution for any energy requirement.

Enron Canada Corp.

400 - 3" Ave. SW Suite 3500

Calgary, AB T2P 4H2

Tel: (403) 974-6701

Fax: (403) 974-6706

Electricity, Natural Gas, Generation Development.

(Ssal

ESBI Alberta Ltd. - Transmission Administrator

900- 736 8 Ave. SW

Calgary, AB T2P 1H4

Tel: (403) 705-5204

Fax: (403) 266-2959

Email: stephanie.ryan@eal.ab.ca

www.eal .ab.ca

ESBI Alberta Ltd. is Alberta’s Independent Transmission
Administrator, responsible for coordinating the province-wide
system, providing buyers and sellers with non-discriminatory
access to the market, and ensuring that the transmission sys-
tem isreliable and operated effeciently.

Focus Construction Management
3550 97 Street

Edmonton, AB T6E 6B3

Tel: (780) 988-6200

Fax: (780) 988-5300
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Email: focusind@Telusplanet.net
www.focusindustrial.com
Mechanical/Electrical Contractors

GE Power Systems

2300 Meadowvale Blvd.

Mississauga, ON L5N 5P9

Tel: (905) 858-5161

Fax: (905) 858-5390

Email: john.muir@ps.ge.com

WWW.gEepower.com

GE Power Systemsis aworld leader in providing innovative
products and service solutions across the power generation,
transmission and distribution, oil and gas, distributed power,
and energy rental industries.

- Products from GE Power Systems, GE Aero Energy
Products, GE Energy Products Europe, Distributed
Generation, GE Glegg

- Industrial Gas Turbine Generators from 2 MW to 260 MW
- Aeroderivative Gas Turbine Generators from 13 MW to 50
MW

- Hydraulic Turbines and Generators - al sizes

- Reciprocating Engine Generator Sets - 200 kW to 10 MW

Continued on page 36

'~ Inlet Air
FILTERS!

Donaldson flters, made wath our
proprctary media formulagon,
Spider-Web®, protect your gas
turbing from sub-micron particles
better than any other flver
available! And, as ome of our
large costomers i Canada
recently dosumented, Sprder-
Web® fileers can actually help
bossst turbing owtpat! Models 1o
bt Dionaldson and/or other
manufacturers” filter systems,

Call for full info today? Be sure o ask for our new
Replacement Filters and Spaire Parts catalog.

~l Donaldson.

\,‘J Filtrattcn Solutions

| Mmaldsom Compamy, iic
M B 1299, Mimnncapolis MN 55440
wwwedinaldsoneom

smatl  hermioE el doadsnicem

Call toll-free: 800-431-0555
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Continued from page 35

Industrial Pure Water Systems

- Services from GE Energy Services, GE Harris, Enter
Software, Praxis, Frederick, Ascada, Stellar, Syprotec, JW
Harley, Reuter-Stokes, GE Energy Rentals, GE MicroGen.

- Turbine and Generator - long term service agreements, moni-
toring and diagnostics, field and repair services, equipment
uprates, parts, etc.

- Electrical Apparatus services - motors, transformers,
switchgear, etc.

- Energy Management - substation automation and energy and
distribution management systems

- Rental Power - rental power generation to 23 MW, cooling
equipment, and auxiliary equipment

- Oil and Gas - from Nuovo Pignone, Teknos, Gemini, Omni,
Thermodyn.

- For upstream, midstream, and downstream applications -
compressors, pumps, valves, reactors, heat exchangers, cool-
ers, reducing and metering stations.

EGiKO-SsL

Hitiaggi i v Paiisaeic

GKO - &L Engineering

302-499 98 Ave.

Edmonton, AB T6B 2X3

Tel: (780) 461-9993

Fax: (780) 450-9966

Email: belyear@gko.com

www.gko.com

GKO-S&L Engineering is an EPCM engineering firm provid-
ing project development, plant engineering, substation, trans-
mission & distribution, training, and O& M engineering sup-
port services specially for coal fired, simple/combined/co-gen-
eration power facilities.

Mercury Electric Corp.

1130 - 333 11 Ave. SW

Cagary, AB T2R 1L9

Tel:(403) 261-8611

Fax:(403) 265-0858

Email: h.bell @mercuryelectric.com

www.mercuryelectric.com

As an independant Power Producer (1PP), Mercury specializes
in developing and owning small scale, on-site electrical gener-
ation facilities. By providing all of the capital requirements,
engineering, construction and maintenance for on-site power
projects, Mercury alows the customer to concentrate on their
core business, while taking advantage of the reliability and
economic stability benefits of on-site power generation.
Mercury tailors its energy offerings to meet the economic and
physical needs of the host site. Mercury treats each one of its
power projects as a partnership, which must provide benefits
to both parties over the life of the contract.

Electricity Today

OM Technology Canada

140 4 Ave. SW, Suite 2330

Calgary, AB T2P 3N3

Tel: (403) 974-1750

Fax: (403) 974-1719

Email: leann.schur@omgroup.com

WWW.0mgroup.com

OM isthe world’'s leading provider of transaction technology,
offering integrated and cost-efficient 1T solutions to markets
around the world. Since the start, as the world's first for-profit,
privately owned derivatives exchange in 1985, we have
become the partner of choice and leading provider of
exchange technology to over 24 international exchanges and
clearing houses.

OM also owns and operates exchanges in Stockholm, Calgary
and London. We are a knowledge-based company and our core
competence — transaction technology — is derived from
Exchange-, I1T-, and Market expertise. OM has over 1400
employees and offices in 11 countries worldwide.

Stone & Webster Canada L .P.

2300 Yonge Street

Toronto, ON M4P 2W6

Tel: (416) 932-4400

Fax: (416) 482-2865

www.stoneweb.com

Stone & Webster Canada L.P. is atotal power resource for the
power industry. It provides full consulting, engineering and
project management services in Canada and abroad. Stone &
Webster Canada has undertaken assignments ranging from
studies to complete project execution for clientsin conven-
tional fossil, combined cycle, cogeneration, nuclear, and
hydroelectric power generation. Stone & Webster Canada
draws on over 110 years of experience in the engineering
industry.

Thomson Technology Inc.

19214 94 Ave.

Surrey, BC V4N 4E3

Tel: (604) 888-0110

Fax: (604) 888-3381

Email: ttinfo@tti.bc.ca

www.thomsontechnol ogy.com

Thomson Technology Inc. is aleading manufacturer of electri-
cal products and systems for use in the Power Generation
Industry. Most T.T.l. products are employed in conjunction
with engine or turbine driven generators in automatic standby,
prime power and distributed generation applications. These
products include switchboards for single or multiple generator
systems, unit-mounted control panels, automatic transfer
switches and other ancillary components.
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Rolls Royce Energy Systems

1030 Underhills Road

Oakland, CA 94610

Tel: (510) 625 1134

Fax: (510) 839 4832

Email: DNDEYoung@msn.com

www.rolls-royce.com

Gas turbine power generation systems 4-200 mwe. Energy
solutions for cogeneration, combined-cycle and peaking
applications. Project development and financing (Rolls
Royce Power Ventures).

- UPSIDE

k . ENGINEERING LTD.

Upside Engineering Ltd.

200-1100 8 Ave. SW.

Calgary, AB T2P 3T9

Tel: (403) 299-0943

Fax: (403) 299-0949

Email: dvandenel sen@upsideeng.com

Engineering, procurement and construction management ser-
vices. Facilities: pipelines, oil and gas processing and power
co-generation.

VA Tech Hydro

189 Dieppe Rd.

St. Catharines, ON L2R 6W9

Tel: (905) 685-6551

Fax: (905) 685-9783

Email: taylor.thomas@vatech.ew.fpt.ca
www.vatech-hydro.com

The company designs & manufactures a full line of hydro
turbines for both new construction and refurbishment/rehabil -
itation projects. Water-to-wire projects a specialty.

Valeo Power Corporation

1100-421 7 Ave. SW

Calgary, AB T2P4K9

Tel: (403) 297-0332

Fax: (403) 263-1942

Email: katrina@val eopower.com

www.al bertael ectricity.com

Valeo Power Corporation is Alberta's |eading independent
electricity retailer providing services to a wide array of indus-
trial consumers. Valeo's product suite includes Portfolio
Management, which assists customers in the timing, term,
volume and price of their electricity purchases. Aswell,
Valeo actively pursues operational strategies that allow cus-
tomers to monitor, measure and control their electricity usage
in response to electricity prices. Valeo currently is develop-
ing several on-site generation projects on behalf of our
clients.

Through Valeo's alliance with Retx.com, we have enabled
our clients with a state of the art Billing and Settlement soft-
ware solution. Retx.com is a pioneer in developing Internet-
based software and solutions for electricity and natural gas
retailers.
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Vision Quest Windelectric Inc.

100-3553 31 Street NW

Calgary, AB T2L 2K7

Tel: (403) 289-4553

Fax: (403) 284-6415

Email: visiong@greenenergy.com

WWW.greenenergy.com

The corporation is engaged in the marketing of premium-
quality Green Energy® related products sourced from the
long term electrical supply derived from renewable energy
generation facilities located in Canada. The products of the
corporation are designed for purchase by individual cus-
tomers throughout Canada and the world who need or desire
the benefits of clean energy.

The Independent
Power Producers’
Society of Alberta

Tel: (403) 282-8811
Fax: (403) 282-1238

Email: ippsa@ippsa.com
Www.ippsa.com

- -
Engineering Power

GKO-S&L is a Canadian company
specifically established to provide reliahle
and cost-efficient power engineering. Our
company combines the creative skills of two
leading engineering companies — GKO
Engineering, a premier Canadian firm active
in the power industry and Sargent & Lundy,
an international leader in power engineering
since 1891.

GKO Engineering’s proven track record in
power generation engineering combined with
Sargent & Lundy’s international experience

== inengineering over 800 power plants with a
capacity in excess of 115,000 MW provides
our clients with a winning team.

GKO-S&L clients are able to access a
unique combination of engineering services
capable of undertaking any power genera-
tion, transmission and distribution project.

GKO-S&L has the most solid and
comprehensive base of power engineering,
design and project management knowledge
and resources in the industry.

For more information, please contact:
Reg Belyea, PEng.
Business Development Manager, GKO - S&L
Ph: (780) 461- 9993 Fax: (780) 450-9966
E-mail: belyear@gko.com
Suite #302, 4999 - 98 Avenue
Edmonton, Alberta, Canada T6B 2X3
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Transalta Announces Intention to Purchase Shares

TransAlta Corporation announced today that it has
received regulatory approval to purchase for cancellation up to
three million of its common shares through a normal course
issuer bid program. The shares represent approximately 1.8 per
cent of TransAlta's approximately 168.5 million issued and
outstanding common shares. This is coincident with the expi-
ration of TransAlta's existing normal course issuer bid pro-
gram, which terminates Feb. 20, 2001.

The program will commence on Feb. 21, 2001 and will ter-
minate Feb. 20, 2002, or when TransAlta completes the pur-
chase of three million shares, whichever is earlier. Purchases
will be made on the open market through The Toronto Stock
Exchange at the market price of such shares at the time of
acquisition. TransAlta may also issue put options to facilitate
the purchase of common shares pursuant to the normal course
issuer bid program.

TransAlta will use the normal course issuer bid to offset
any dilution that may occur as a result of the issuance of com-
mon shares pursuant to various employee, director and officer
compensation programs. In the past 12 months, TransAlta has
purchased for cancellation 1,631,200 of its common shares at
an average price of $15.68 through a previously announced
normal course issuer bid.

TransAltais an international electric energy company with
more than $7.0 billion in assets. The company is focused on
achieving strong earnings growth and enhancing its competi-
tive edge as a low-cost operator of generation and transmission
assets, and a successful developer of gas-fired independent
power projects. The company is concentrating its growth in
Canada, the United States, Australia and Mexico. TransAlta
owns and operates more than 8,000 megawatts of generation
plus significant transmission assets in Alberta.

NB Power and AECL Reach Agreement on Point
Lepreau

New Brunswick Power Corporation (NB Power) and
Atomic Energy of Canada Ltd. (AECL) have reached an agree-
ment on the refurbishment assessment program at the Point
L epreau Generating Station.

The assessment program will define the technical scope
for the potential refurbishment of the station. It consists of pre-
liminary engineering for fuel channel replacement and a com-
prehensive plant condition appraisal. Under the agreement,
AECL will act as the general contractor and will utilize NB
Power resources. The preliminary engineering and assessment
program represents an investment of up to $40 million by NB
Power.

NB Power’s Board of Directors will make a decision on
whether to support refurbishment and life extension of Point
Lepreau in 2002.

A technical and economic review of Point Lepreau by con-
sultant Hagler Bailly in 1998 determined that refurbishment in
the 2006-2008 period may be desirable based on refurbishment
costs and the achievement of a high capacity factor over the
station’s extended life. Following completion of the AECL
assessment, the costs and benefits of refurbishment will be
compared with other development opportunities to determine
the most viable option for NB Power. Refurbishment would
require the replacement of fuel channels, the calandria tubes
and other plant components to extend the station’s operating
life by 25 years.

Electricity Today

“This agreement is the beginning of a new business rela-
tionship between NB Power and AECL,” said NB Power
President and CEO James Hankinson. If the decision is made
to refurbish Point L epreau, NB Power intendsto appoint AECL
as project manager and implement a risk and benefits sharing
arrangement with AECL based on the station’s future operating
performance.

“Our companies have complementary strengths that will
help achieve the best operational and financial value from Point
Lepreau,” added Mr. Hankinson.

“As the designer and original supplier of the CANDU 6
reactor at Point Lepreau, AECL is atechnology leader capable
of delivering complete project management and engineering
services,” said R. Allen Kilpatrick, President and CEO of
AECL.

“We have tremendous confidence in the capability of the
CANDU design. This strategic relationship will help develop a
design framework for life extension of the CANDU 6,”
Kilpatrick said.

“The operators of nuclear generating stations in the United
States have markedly improved the performance of their plants
and many are looking for life extensions. NB Power will be the
leader in refurbishing CANDU 6 power reactors,” Kilpatrick
added.

NB Power’s CANDU 6, 635 MW unit at Point Lepreau
began operation in 1982 and supplies up to 30% of the utility’s
generation. After hydro, nuclear is the lowest cost generator on
NB Power’s system. It is also an important component of the
utility’s climate change and sulphur dioxide management ini-
tiatives because it does not contribute to these emissions.

Over the past three years, Point Lepreau has instituted per-
formance improvement initiatives to achieve more consistent,
predictable operations. Since 1996, the station has achieved
capacity factors of 72% (1999/00), 84% (1998/99) and 66%
(1997/98).

New Energy Conservation Initiatives from Manitoba
Hydro

Manitoba Hydro isintroducing a series of new energy con-
servation initiatives under its Power Smart® Program to help
alleviate the impact of rising natural gas costs, Greg Selinger,
minister responsible for Manitoba Hydro, and Bob Brennan,
president and CEO of Manitoba Hydro, announced today.

“It has been 10 years since Manitobans have had access to
a comprehensive loan and energy audit program that will help
homeowners make the improvements needed to reduce the
amount of energy they consume,” Selinger said. “I would like
to congratulate Manitoba Hydro on its efforts to help
Manitobans address the rising cost of home heating.”

The initiatives—which include assisting homeowners con-
duct home audits and providing low-interest financing for those
interested in retrofitting their homes—are designed to provide
residential and commercial customers with the information,
expertise, and financial support needed to reduce their energy
costs through conservation.

“Through our Power Smart Program, we' ve proven time
and time again that conservation is a powerful tool for lower-
ing energy costs. Now, we' re proud to use this program to offer
Manitobans some exciting new ways to reduce their energy
consumption and consequently, their energy bills’, said Bob
Brennan, President and CEO of Manitoba Hydro.

Continued on page 40



PRESENTED BY THE CANADIAN ELECTRICITY FORUM

Electrical System
Protection & Control Forum

Developing a complete strategy
for protecting electrical systems

This forum offers electrical professionals the opportunity to
keep abreast of the latest technologies and techniques avail-
JUNE 6-7, 2001 able in electrical system protection and control. It also offers
ANt TR YT an excellent opportunity for delegates to ask specific questions
’ and exchange ideas relating to their own applications. This is
JUNE 4-5. 2001 designed to be an interactive, problem-solving, learning envi-
EDM ONTdN, ALBERTA ronment for delegates of all disciplines.

Program Highlights

Power System Fundamentals

Balanced Three-Phase Loads

Substation Configurations

Short Circuit Theory, Terminology and Studies
Fault Current Sources and Characteristics
Equipment Ratings and Asymmetrical Factors
Overcurrent Coordination Fundamentals
Plotting Protective Devices

Conductor and Bus Protection

Transformer Protection

Overload Protection

Phase and Ground Fault Protection

AC Induction Motor Protection

Motor TCC Curves

Thermal Overload Protection

MAY 31 - JUNE 1, 2001
TORONTO, ONTARIO

For more information

contact:

The Canadian Electricity Forum
Tel: (905) 509-4448
Fax: (905) 509-4451

Email: hg@electricityforum.com
www.electricityforum.com

AND MORE!!
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Brennan added that he expects one of the most popular of
the new initiatives will be a convenient, low-interest financing
program for residential customers. Under this initiative, cus-
tomers will be eligible to receive a $5,000 |oan toward renova-
tion projects undertaken to increase the energy efficiency of
their homes. These loans will be provided at an interest rate of
8.5% and will be repayable on their Hydro bill over afive year
term. Loans will be available to homeowners wanting to per-
form their own renovations and those who wish to hire a con-
tractor to complete their retrofitting projects.

Another initiative which is certain to prove popular offers
an array of three home energy audit options. Customers wish-
ing to perform their own audits will be provided with a free
energy checklist to help them determine what measures they can
take to improve their home's energy efficiency.

Customers wanting to undertake a more detailed audit can
take advantage of alow-cost, on-line audit. Through the on-line
audit, household data obtained from customerswill be reviewed
by Manitoba Hydro energy efficiency experts who will, in turn,
provide a report outlining recommendations for retrofitting,
along with the costs and savings related to those recommenda-
tions.

Finally, customers who would prefer a detailed and person-
alized home energy report will be able to arrange for an in-home
audit to be conducted by Manitoba Hydro specialists at a nom-
inal $100 fee. After conducting a comprehensive audit, these
specialists will provide a detailed retrofit plan designed specifi-
cally for the customer’s home.

Another initiative to be introduced especialy with the
homeowner and residential contractors in mind is an informa-
tion line which will handle requests for energy efficiency
resource materials, provide smple energy tips and alow cus-
tomers with specific or complicated questions to access energy
experts. Energy efficiency resource materials to be made avail-
ableinclude comprehensive booklets on avariety of energy sav-
ing topics and specialized topic expert sheets. The number to
cal is 1-888-MBHYDRO.

Commercial customerstoo, will benefit from these new ini-
tiatives, through Manitoba Hydro's Power Smart Energy
Manager Program.  Under this program, dedicated Energy
Managers will provide commercia customers with innovative
solutions for integrating continuous energy efficiency improve-
ments in their businesses, to reduce their energy consumption
and to maximize the use of their energy dollars.

Hydropower Can Play a Key Role in Meeting
Commitment to Reduce Greenhouse Gases

Hydropower can play akey rolein helping Canada meet its
international commitments in reducing the greenhouse gases
that contribute to global warming, according to the Canadian
Hydropower Association.

Greenhouse gas (GHG) emissions, which contribute to air
pollution, urban smog, and acid rain, are also seen as the cause
of global warming. The burning of fossil fuels such as gas, cod
and petrol is the main source of GHG emissions around the
world, and three sectors — transportation, industry and elec-
tricity-generation — produce most of these GHGs. For exam-
ple, the burning of fossil fuels to produce €electricity is respon-
sible for 17% of GHG emissions in Canada and approximately
40% in the United States.

At an international conference in Kyoto, Japan, in 1997,
Canada committed to reducing GHG emissions by 6% below
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1990 levels by the years 2008-2012, while the United States
agreed to reduce their emissions by 7%. However, emissions
have continued to increase significantly since 1990; hence,
Canada and the United States must significantly increase their
reductions if they are to meet the Kyoto objectives.

Given the heavy use of electricity in our society, decreas-
ing our dependence on carbon-intensive fossil fuels for our
energy supply is essential to reducing GHG emissions. This
could be done, for example, by replacing fossil-fuel generated
electricity with clean, renewable sources of energy such as
solar, wind, and hydropower. Renewable technologies like solar
and wind power are till relatively expensive, cannot provide
large amounts of electricity, and, because they are intermittent
sources, are dependent on other energy sources. Hydropower,
on the other hand, is competitively priced and can meet increas-
ing electricity demand. Moreover, hydropower produces very
few GHGs, 60% lessthan coal-fired power plants and 18% less
than natural gas power plants.

Exporting hydropower to the United States also reduces
GHG emissions by displacing electricity that would have been
generated using fossil fuels. Hydro-Quebec, Manitoba Hydro
and BC Hydro, three of the largest producers of hydropower in
Canada, have contributed to reducing GHG emissions in the
U.S. by hundreds of millions of tons over the past 20 years.

Hydropower is presently the only renewable source of
energy that can replace fossil-fuel electricity production while
satisfying growing energy needs. Hydropower production can
be increased either by reconditioning existing facilities or by
developing new sites. Canada offers many opportunities for
new hydropower projects that could be developed with respect
for the environment and within a context of sustainable devel-
opment. And while it may take several years to construct large
projects such as Ste-Marguerite-3 in Quebec or Churchill Falls
in Labrador, run-of-river projects can be developed fairly rapid-
ly.

By replacing forms of energy that cause high levels of
GHG emissions, hydropower can contribute to the reduction of
air pollution, smog, acid rain, and global warming. The contin-
ued and increased use of hydropower can help us meet the
Kyoto objectives.

Founded in 1998, the Canadian Hydropower Association
(CHA) is the national association dedicated to representing the
interests of the hydropower industry. Its principal mandate is to
promote hydropower nationally and internationally as a source
of renewable and sustainable energy, to make the economic and
environmental advantages of hydropower better known and to
publicize the benefits of hydropower.

Ontario Power Generation Posts Strong Results

Ontario Power Generation Inc. (OPG) announced its finan-
cia and operating results for the year ended December 31,
2000. Earnings for the 12 months ended December 31, 2000
increased 36 per cent to $605 million or $2.36 earnings per
share, as compared with 1999 pro forma earnings of $446 mil-
lion or $1.74 earnings per share. The increase in earnings was
primarily driven by cost reductions and a two per cent increase
in sales volume.

“Our results indicate that we are on the right track and will
permit usto pursue our strategy to improve generation and envi-
ronmental performance and ensure market readiness,” said
President and CEO, Ron Osborne.

OPG isamajor North American electricity generating com-
pany with atotal available generating capacity of approximate-
ly 25,800 megawatts (MW), consisting of 7,300 MW of hydro-
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electric capacity, 9,700 MW of fossil-
fueled capacity and 8,800 MW of
nuclear capacity, plus a further 5,100
MW of nuclear capacity that is currently
laid-up.

OPG's nuclear stations made signif-
icant performance gains over the past
three years towards achieving the
Company’s long-term goal of top quar-
tile nuclear performance. Nuclear energy
accounts for amost half of OPG'’s elec-
tricity production. OPG's competitive
position will be further strengthened by
the planned return to service of the four
unit, 2,060 MW, Pickering A nuclear sta-
tion. Subject to regulatory approvals,
these units will be returned to service at
approximately  six-month intervals
beginning in early 2002. The perfor-
mance of its fossil and hydroelectric
fleet, aong with its nuclear stations,
enabled OPG to reliably meet Ontario’s
electricity demand and contributed to the
Company’s improved financia results.

OPG has been mandated to reduce
its control of the generating capacity
available to the Province of Ontario to
no more than 35 per cent within 10 years
of open market access. “While this
requirement effectively limits OPG's
Ontario market share in terms of gener-
ating capacity, it does alow for OPG to
grow its business through energy trading
arrangements and selective growth
opportunities. OPG expects to meet
these decontrol requirements through
asset sales, long-term leases, asset or
energy swaps, or other arrangements,
well in advance of the established dead-
lines,” said Osborne.

In July 2000, OPG entered into an
agreement to lease its Bruce A and Bruce
B generating stations to Bruce Power
L.P, an entity controlled by British
Energy plc. The operating lease will
have an initial term of approximately 18
years and will include options for Bruce
Power to extend the lease for up to
another 25 years. The completion of the
transaction, which is expected to take
place in mid-2001, is subject to usual
closing conditions, including the neces-
sary licences from the Canadian Nuclear
Safety Commission.

In early 2000, OPG announced its
intent to decontrol its 2,140 MW oil/nat-
ural gas-fueled Lennox generating sta
tion and its 1,140 MW coal-fired
Lakeview generating station. At the
provincial government’s request, decon-
trol of these plants is on hold pending a
review of environmental regulations on
fossil-fueled electricity generation.

OPG is committed to environmental

leadership. At present, almost 75 per
cent of the Company’s generation port-
folio has virtually no smog-producing
emissions. In 2000, OPG’s performance
improved over 1999 in its six key corpo-
rate environmental areas. OPG has com-
pleted and is maintaining 1 SO 14001 cer-
tification for the environmental manage-
ment systems at al generating stations.
To improve air quality, OPG made sig-
nificant investments in clean-air tech-
nologies, participated in emissions-
reduction credit trading and announced
an expansion of its green energy portfo-
lio to approximately 500 MW from the
current 115 MW.

During 2000, OPG made significant
progressin building a high-performance,
customer-focused and commercialy ori-
ented culture through the expansion of a
groundbreaking Partnership Agreement
with its unions and the introduction of a
Goal Sharing incentive program that has
contributed to improvements in employ-
ee safety performance.

The company attained investment
grade (A) debt ratings from Canadian
rating agencies and successfully
launched a $600 million commercia
paper program during 2000. OPG also
partnered with major third-party
providersto more effectively leverageits
research and development and informa-
tion technology resources. These part-
nerships will enable OPG to better con-
centrate on its core operations and mar-
ket readiness activities and will provide
employees with growth opportunities in
anew competitive market.

As part of the restructuring of
Ontario Hydro and the related restructur-
ing of Ontario’s electricity industry,
OPG purchased the generation business
of Ontario Hydro on April 1, 1999 and
commenced operations on that date.

ENMAX Energy Provides Energy
Saving Tips to Customers

ENMAX Corporation announced
today that tips on ways to save energy
will be delivered to residential customers
of ENMAX Energy Corporation,
ENMAX’s wholly owned unregulated
retail service provider.

Starting immediately, all ENMAX
Energy residential customers across
Alberta will receive a brochure in their
mailbox that outlines 20 energy manage-
ment tips, identifies what the average
appliance costs to operate and includes a
contest for residential customers to
receive a $500 credit on their electricity
bill.

The contest is open to all current
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ENMAX Energy residential customers
in Cagary, Red Deer, Lethbridge,
Crowsnest Pass, Cardston and Fort
Macleod. Four winners will be chosen
and each will receive a $500 credit
against their electricity hill.

“We know customers are concerned
about electricity prices and that's why
we continue to add to our energy conser-
vation campaign, said Sean Durfy,
ENMAX Energy vice-president and
chief operating officer.

ENMAX Energy launched its con-
servation campaign in October 2000.
Through newspaper ads and information
on the ENMAX website, the campaign
showed what typical appliances cost to
operate, outlined ways customers can
reduce consumption and identified tools
customers can use to cut costs.

One of the most popular tools has
been the interactive “cost calculator”
available on the ENMAX website at
enmax.com. It allows customers to esti-
mate the amount of time they use a par-
ticular appliance and the cost calculator
will show approximately how many
kilowatts the appliance uses and what it
costs to operate. Knowing what appli-
ances cost to operate is the first step in
reducing costs.

ENMAX Corporation is a wholly
owned subsidiary of The City of
Calgary. Through its subsidiaries,
ENMAX provides electricity and value-
added services to more than 400,000 res-
idential and commercial customers
throughout Alberta. Primary markets are
Calgary, Red Deer, Lethbridge,
Cardston, Crowsnest Pass and Fort
Macleod.

BC Hydro Issues Request for
Proposals for 5.5 million Tonnes of
Greenhouse Gas Offsets

BC Hydro has issued a formal
request for proposals for 5.5 million

Continued on page 44
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Vibration, Motor repair, Pred/Prev, Maintenance
v Speciakzing in your industry for 21 years +

Chur clients require hands-on o design cxp, in test,
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ACADEMY OF INFRARED
THERMOGRAPHY
Infrared Thermography Training
AIRT trains infrared thermography to indi-
viduals and companies, worldwide. Academy
offers basic operator training to Level 3
Infrared Certification.
Level |
April 2-6 — Sacramento, CA
May 7-11 — Detroit, Ml
May 7-11 — Montreal, QC (in french)
June 4-8 — Seattle, WA
Level Il
May 14-18 — Detroit, Ml
June 11-15 — Toronto, ON
Level Il
April 23-26 — Oklahoma City, OK
Electrical Applications
June 11-15 — Toronto, ON
For more information contact:
Academy of Infrared Thermography
Tel: (250) 579-7677 Fax: (250) 579-5390
AIRT@InfraredTraining.NET
www.InfraredTraining.NET

€
INTERNATIONAL

INFRARED CAMERA
SALES AND LEASING

Mikron 7102
Mikron 5104
Agema 550 Elite

For more information:

Tel: (905) 643-8111

Fax: (905) 643-8881

Email: Cameras@infraredsales.com
Web: www.infraredsales.com

FLIR SYSTEMS
Infrared Imaging Systems

FLIR Systems manufactures, sells,
rents, calibrates and services infrared
imaging systems in Canada.

FLIR Systems combines the strengths
of Agema and Inframetrics to develop
the premier thermography solution in the
world. The ThermaCAM PM 695 adds
visual images to thermal, complete with
autofocus and editable text messaging.
After saving over 800 images, simply
“drag-n-drop” file into Reporter analysis
software and report is complete in sec-
onds.

For a demo contact:

FLIR Systems

1-800-613-0507 ext. 30

Email: IRCanada@flir.com

www.flir.com
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LIZCO SALES
Electrical Power Equipment
Specialists
BUY-SELL-LEASE-RENT
Large “in-stock” Inventory
- Oil/dry transformers: New/rebuilt
- High/low voltage switchgear
- Tower structures/circuit switchers
- SF6/oil/air/'vacuum/molded case breakers
- New/new surplus/refurbished
- Substation design-build
- Construction/engineering
- Field maintenance and testing
For more information contact:
Toll Free #877-842-9021
Tel: (519)842-9021
Fax: (519)842-3775
24 hr. Emergency Page #(519) 675-7005
Alternate Emergency #(519) 842-7092
Email:xfmr@lizcosales.com
www.lizcosales.com

AMPS ABUNDANT
Complete Selection of Power
Rectifiers and Thyristors

Equipment down for lack of the prop-
er Power Semiconductor? Obsolete,
discontinued, hard to find? Amps
Abundant specializes in a complete
selection of power rectifiers and thyris-
tors (SCR). We offer equal to or better
than the original device. Savings up to
70%. Stock over 95% of the time. Our
staff has over 150 years of combined
experience in power semiconductors.

For more information contact:

Amps Abundant

Tel: 1-800-233-0559

Fax: (714) 379-2704

www.ampsabundant.com

Gt Hymmar

CUTLER-HAMMER
Products and Services

Cutler-Hammer, a part of Eaton
Corporation, is a worldwide leader pro-
viding customer-driven solutions. From
power distribution and electrical control
products to industrial automation,
Cutler-Hammer utilizes advanced prod-
uct development, world-class manufac-
turing, and offers global engineering
services and support.

For more information on Cutler-
Hammer products and services, call 1-
800-525-2000, for engineering services
call 1-800-498-2678, or visit our web
site at www.cutlerhammer.eaton.com
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STAR BEAM
Radio Controlled Lighting System
Star Beam is a radio controlled light-
ing system that can be controlled up to
300 feet from a vehicle. Producing from
480,000 candlepower with dual light

heads up 3 million CP. Star Beam
Lighting systems were designed for
rugged use. Joy stick, hard wiring mod-
els and magnetic bases are available.
Retrofit and specify Star Beam Lighting
Systems. See your nearest distributor
or truck builder.

Call Star Beam at

(918) 664-2326

for a distributor in your area.

www.starbeamusa.com

DELTA GROUP
NEW Harmonic Mitigation Product
The Delta Group Xfo Computer
Power Centre small substation INNOV-
ATIVE technology offers a sealed har-
monic mitigation, phase shifting (zig-

zag) transformer cancelling zero
sequence harmonics at very low imped-
ance, and special IEEE Std. recom-
mended connections distribution panel
combination.

This technology is engineered and
manufactured to the “Delta Touch”
Quality Standards and the one stop
solution.

For more information contact:

Delta Group

Tel: 1-800-663-3582

www.delta.xfo.com
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RADIODETECTION LTD.
Locate With Confidence
Information From Underground
¢ Accurate locating and fault locating even
in severely congested areas.

« Weatherproof and dependable in all
weather conditions.

¢ Locate and depth measurement
confirmation.

« Software driven - upgradable.

* Rugged, weatherproof housing

« ISO 9001 Registered.

¢ GPS compatible-automated mapping
capability.

« Complete On site training across Canada.

« Local, factory trained service and support.

An entire range of locating and fault locat-
ing equipment, service to transmission.

Call Radiodetection Canada, toll free
for the name of your local distributor
1-800-665-7953
www.radiodetection.ca

S&C ELECTRIC COMPANY
New PureWaveTM UPS Systems
for Smaller Critical Loads
S&C’'s new Low Voltage PureWave
UPS, rated at 313 kVA to 1250 kVA, is
an off-line system designed to solve util-
ity disturbances affecting critical loads.
The new PureWave system features
outdoor or indoor installation, minimum
30 second outage ride-through, 98%
operating efficiency, quiet operation (55
dBA), maintenance-free batteries, and
seamless generator connection.
For more information contact:
S&C Electric Company
Email: sales@scelectric.ca
www.sandc.com

STONE & WEBSTER
Harnessing Nature’s Resource

Stone & Webster, a Shaw Group
Company, is a global leader in
hydropower plant construction and
innovation with over 110 years of expe-
rience. Our expertise covers site
assessment and feasibility, environmen-
tal impact, regulatory compliance, flood
studies, stability evaluations, and all
required engineering.

To fully harness the long-term energy
of hydropower, call Stone & Webster at
617-589-2300, or visit our Web site
www.stoneweb.com.

JOSLYN HI-VOLTAGE
Power Quality Solution

The FasTran 25™ Transfer Switch
transfers power from a lost or inade-
quate power source to an alternate
power supply in 25ms or less. If a volt-
age sag, transient or outage is detect-
ed, the FasTran 25™ immediately
transfers power to an alternate source
so quickly that critical loads remain
unaffected.

Users have full access to system
diagnostics, status information, and any
real-time switch status and out-of-spec-
ification conditions that may occur.

For more information visit our website
at www.joslynhivoltage.com.
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CITEL INC.
Surge Protectors

AC surge protectors for 110VAC,

220VAC, 480VAC

Data line surge protectors for
RS232, RS485, T1/E1, ISDN
RF Coaxial Protectors

Ideal to protect RTUs, PLCs,
SCADA, Radios

DIN Rail and Panel Mount

For more information contact:
CITEL, Inc.

RESPONSE POWER

The Leader in Virtual Generation

Response Power helps customers
save money through monitoring real-
time prices, providing notification when
alarm levels are breached and control-
ling loads. Our innovative software and
hardware solutions maximize the value
of load flexibility by accessing existing
or new load control systems.
Commercial and industrial energy users
can benefit as well as retailers, mar-
keters and generators.

ABB T&D SERVICE DIVISION
WebView2000

ABB’s Canadian T&D Service division
introduces WebView2000. An innovative
web-based reliability and data management
system that interfaces with automated
inspection tools, and integrates the condition
monitoring process and the EAM/CMMS
work management process. The system
manages all critical equipment information
such as inspection, performance, diagnostic
data to accurately evaluate equipment condi-
tion and optimize maintenance effectiveness.
Utilization of internet technology permits ABB

1111 Parkcentre Blvd. Suite 340
Miami, FL 33169

Tel: 305-621-0022

Fax: 305-621-0766
www.citelprotection.com
E-mail: citel4u@ix.netcom.com

For more information contact:
Response Power Inc.

Tel: (780) 429-4774

Fax: (780) 429-4994

or visit our website at
WWWw.responsepower.com

for a free trial demo

to provide utilities and industries with remote
analysis and diagnostic support to assess
equipment condition and provide expert rec-
ommendations for maintenance action.

For more information contact:

Jean-Marc Demers

ABB Inc., Pointe-Claire, Quebec

Tel: (514) 630-5511

Email:service.solutions@ca.abb.com

NEWS, Continued from page 41

tonnes of greenhouse gas offsets in order to identify quality
greenhouse gas mitigation projects that can help BC Hydro meet
its aggressive greenhouse gas offsets commitment. The request
for proposals can be viewed at BC Hydro's web site at
www.bchydro.com/environment

“BC Hydro is serious about managing its environmental
impact,” said BC Hydro's senior environmental coordinator of
greenhouse gas management, John Duffy. “With this request for
proposals, we're publicly stating that we are open to all options
when it comes to reducing greenhouse gas emissions.”

The request for proposals supports BC Hydro's plan to offset
50 per cent of the increase in greenhouse gas emissions from two
new natural gas-fired electricity generation plants planned for
Port Alberni and Campbell River on Vancouver |sland, through to
2010.

A greenhouse gas offset is a reduction in emissions at one
location that compensates for emissions at another location. BC
Hydro invested in a greenhouse gas offset project in Surrey, B.C.
in March 2000 where, in cooperation with Delta-based Norseman
Engineering Limited, BC Hydro is buying up to 33,400 tonnes
GHG emission reductions over the next 14 years. Norseman engi-
neering collects and refines methane gas from the Port Mann
landfill in Surrey and deliversit to the Georgia Pacific wallboard
plant in Surrey, where it is blended with natural gas and used to
fuel its boilers.

Duffy added, “By investing in greenhouse gas offsets, BC
Hydro will reduce its net impact on climate change, while con-
tinuing to provide British Columbians with low-cost, reliable
electricity. We recognize the important role we can play in vol-

untarily taking action to reduce GHG emissions through our
aggressive offsets plan.”

BC Hydro Begins Phase Two of the Creekside Capacitor
Station Life Extension Project

BC Hydro is resuming work on its Creekside Capacitor
Station life extension project February 19, 2001. The work will
mark the beginning of the second and final phase of the upgrade
and is expected to wrap up in August, 2001.

The upgrade of the capacitor station, located north of Mount
Currie on Portage Road, is designed to increase electricity relia-
bility. The $12.8 million project will improve operational com-
munication links, extend the service life of the station and elimi-
nate the use of equipment containing polychlorinated biphenyls
(PCBs) and stored PCB waste material. The first phase of this
project is now complete. New microwave radio equipment at
Creekside and Black Tusk and a new mountaintop passive reflec-
tor station have been installed to improve communications. As
part of this work, the station yard was expanded within the
boundaries of the existing BC Hydro property to incorporate
additions to the communications and control building.

Phase two will include new capacitors and control equipment
installed to extend the service life of the station for another 20
years. All PCB-contaminated equipment and waste will be
removed from the station and disposed of at a licenced facility.

PCB remova will take place from February 26 to early
March. All PCB materials will be transported off the site using
reliable, licenced transportation services. They will be taken to a
waste management facility in Swan Hills, Albertawhere they will
be destroyed using safe, environmentally sound techniques. ET
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CUTLER-HAMMER

Products and Services Catalog
Eaton’s Cutler-Hammer Products
and Services Catalog 2001 pro-
vides product descriptions,
detailed specification and pricing.
You can also learn about the
broad spectrum of solutions
offered from Cutler-Hammer
Engineering Services and
Systems (C-H ESS). These cata-
logs are easy to use and are the
most complete industrial
resources currently available.
Call 1-800-957-7050 to order
yours today!

MPHUSKY

Cabl-Bus

MPHusky’s new brochure
details the advantages of Cabl-
Bus™ Systems to distribute
power. These systems offer a
reliable alternative for distribut-
ing power up to 8,000 amps.
Continuous, fully insulated con-
ductors in free air allow for opti-
mum intraphase current bal-
ance. Contact MPHusky at
864-234-4800 for a free

brochure.

KABAR INDUSTRIES
Terminator Secondary Feed-
Through

Kabar Industries introduces the
Terminator. Using E Block con-
nections allows for easy installa-
tion of multiple connections in a
safe above ground environment.
The Terminator is much easier
to change out than a trans-
former.

POWER MEASUREMENT LTD.
Energy meter simplifies power
quality

The 7600 ION summarizes power
quality measurements into simple
pass/fail indicators, helping you
quickly identify problems and verify e
compliance with industry standards.
Analysis and energy management O
features include flicker, harmonics (to =
127th), transients, sag/swell, wave-
forms, alarming, logging, I/O and
control. Exceeds highest revenue

Kabar Industries 905-478-8983 accuracy standards on energy, o T -
Email: kabar@kabar-almat.com demand, TOU. Ethernet, modem, =
Modbus, DNP. For more info visit
www.pml.com
CANADIAN ELECTRICITY CANADIAN ELECTRICITY
FORUM FORUM
The Canadian Guide | Y —— The Canadian Guide Tha § mmia
to Electrical Maintenance and . '-"-‘-M: to Electric Power System ek,
Equipment Repair Vol. 2 { :-_-lu_# Protection and Control g~ s
| — This handy reference book contains

This 96 page reference book con-
tains papers and articles by some of
North America’s leading experts in
electrical maintenance. This guide
will update you on some of the most
recent techniques and technologies
to help keep your electrical distribu-
tion system up and running. For only
$25, this is an inexpensive, but very
vauable addition to your bookshelf!
To order, call us at (905) 509-4448.

papers and articles by some of North
America’s leading experts in prtoec-
tion and control. This guide will
update you on some of the most
recent techniques and technologies
to help keep your electrical distribu-
tion system up and running. For only
$25, this is an inexpensive, but very
vauable addition to your bookshelf!
To order, call us at (905) 509-4448.
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Canada’s latest newcomer
loves low temperatures

Transforimer oils from Mynds never come i from the cold.
They don't have to.

Chor TFOs have excellent [ow temperature characteristics
while also offering high solubilicy,

Thar's only half the story, though.

We immodestly think of ourselves as a pretry ralented
newcomer in Canada — refining and distrabuting our own
naphth-uni: nils instead of rebying on thicd parties.

This amounts to a guarantee that Nynas can provide
reliable and consistent supplies whenever,

Mot for nothing has Mynas become the global mrarket
lzader for power industries.

We got there by helping customers get the very best out of
our naphthenics. A simple philosephy, perhaps,

It works.
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What is
your Power
Strategy?

Regardless of your industry, your Power System is the lifeblood of
your business. Without safe and consistent power delivery you're
putting employees, production, and profit at risk.

A strong power strategy can enhance equipment performance,
reduce operating costs and maximize the reliability, safety

and integrity of your electrical equipment and systems.

Eaton’s Cutler-Hammer Engineering Services and Systems
(C-H ESS) is a single-point resource focused on integrating and
maintaining power quality.

Industry leaders regard C-H ESS as a dedicated service partner
who understands on-site and remote access diagnostics,
installation, modernization, preventive maintenance, and
turnkey project management. The C-H ESS team is made up
of performance-driven engineers and technicians, available 24
hours a day, 7 days a week, providing an unrivaled array of
services and solutions.

Don’t be left in the dark when it comes to Power Strategies.
Call Cutler-Hammer Engineering Services and Systems,
905-631-4246 or 1-800-498-2678, or visit our website at
www.cutlerhammer.eaton.com

| Cutler-Hammer




