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Almaty, Kazakstan
December 11-12, 1996

OBJECTIVES OF THE
ELECTRICITY CONTRACTING AND PRICING REFORM PROGRAM

The U S Agency for International Development (USAID) has been requested to assist
the Central Asian Republics to develop and operate their electric power systems on the
basis of mternational contracts which will ensure the reliability of electricity supply
and will provide a basis for long-term planning and mvestment in the power sector
Therefore, USAID has requested that Hagler Bailly Consulting, Inc implement the
technical project

Summary Description of Task

This program 1s designed to provide assistance to the five Central Asian Republics --
Kazakstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan -- to address
regional trade 1ssues in contracting and pricing for international sales of electricity
Such assistance will enhance the reliable operation of the regional grid, promote the
economic dispatch of power plants, and facilitate the sale of electricity at prices that
reflect the true economic cost of electric power generation and transmission A sertes
of seminars will be held separately in each country, followed by a regional seminar, a
seminar tn Riga, Latvia to review the Baltics experience and additional regional
worhshops to provide assistance to an Electricity Contracting Working Group to be
formed The power companies and energy ministries of the five Central Asian
Republics will participate in the program

Objectives
The broader objectives of this program are

(@8] To work with the five Central Asian Republics (Kazakstan, Kyrgyzstan,
Tajihistan, Turkmenistan, and Uzbekistan) on developing acceptable terms
and conditions of electric power transactions among these countries

(2)  To promote the development of pricing principles that are consistent with the
efficient operation of the regional electrical system and consistent with
economic efficiency objectives

(3) To provide information to the Central Asian Republics regarding the choices
that are available regarding electric power pooling arrangements, contracting
arrangements, and tanff structure

4) To help the Central Asian Republics reach agreement on key 1ssues mvolving
power contracting and pricing

Hagler Bailly Consulting



OBJECTIVES OF ELECTRICITY CONTRACTING & PRICING REFORM PROGRAM - 2

The program 1s designed to facilitate a process in which the Central Asian countries
negotiate (1) agreements on methods of establishing responsibility for reserve
capacity, (2) agreements on general principles for pricing capacity and erergy, and (3)
contracts for the sale of capacity and energy If the Central Asian countries participate
fully 1n this process, the ultimate results will be signed agreements and international
power contracts These agreements would provide a foundation for other types of
international power purchase agreements, including wheeling transactions and power
purchase and sale transactions involving such countries as Russia, Afghanistan,
Pakistan, and Turkey

Hagler Bailly Consulting



EXPERIENCE OF U S AND BALTIC PARTICIPANTS

David H Thornton

David Thornton 1s the Director of Transmission and System Control Services at CMP
International Consultants (CMPI), a company located m Winthrop, Maine, USA
CMPI 15 a subsidiary of Central Maine Power Company, the largest electric utility
company in the state of Maine, and Mr Thornton has 26 years of experience at
Central Mame Power Mr Thornton now provides technical consulting services for
clients of CMPI Before joining CMPI 1n April 1995, Mr Thornton was the Project
Manager for the purchase and nstallation of a new Dispatch Energy Management
System for Central Maine Power Other duties during his career at Central Maine
Power include electrical engmeering studies for a high-voltage direct-current (HVDC)
interconnection with Canada, substation design, and Supervisory Control and Data
Acquisition (SCADA) applications

Mr Thomnton holds a Bachelor of Science in Electrical Engineering from the
University of Maine

Charles F Zimmermann

Charles F Zimmermann 1s a Manager at Hagler Bailly Consulting, Inc , an energy
and environmental consulting firm based i Arlington, Virginia, USA with offices in
several countries, including Russia, Ukraine, Kazakstan, Armenia, Georgia, and
Latvia Dr Zimmermann 1s the company’s representative in Riga, Latvia He 1s an
economist with expertise in pricing of energy commodities, including electricity,
natural gas, crude o1, coal, and petroleum products He has worked in Hungary,
Croatia, Serbia, and most of the former Soviet republics During 1991-92 he managed
a program of technical assistance mn Estonia and Latvia on international natural gas
contracts, district heat pricing, and other energy price 1ssues, and during 1992-93 he
managed a series of seminars on electricity contracting in the Baltic countries He
conducted a study of electricity tariffs in Egypt in 1995 and at present he 1s conducting
a study of electricity tariffs in Kazakstan He has worked as a consultant at Hagler
Bailly since 1982 and at Foster Associates, an o1l and gas consulting firm, 1n 1978-79
and 1981-82 He worked as an economust for the U S government Council on
Environmental Quality in 1979-81

Dr Zimmermann has a Ph D 1n Resource Economics from Comell University and a
Bachleor of Arts degree i Architecture and City Planning from Brown University

Hagler Bailly Consulting 74



EXPERIENCE OF U S AND BALTIC PARTICIPANTS - 2

J Michael Biddison

J Michael Biddison 1s the Central Asian Republics Regional Manager for Hagler
Bailly Consulting, Inc  From an office in Almaty, Mr Biddison manages several
technical cooperation projects funded by USAID 1n the o1l, gas pipeline
transportation, and electric sectors of the five central Asian countries From 1990 to
1995 Mr Biddison was a Member of a regulatory agency 1in the state of Ohio called
the Public Utilities Commussion This commission supervised the activities of private
companies 1n the electric sector, the natural gas distribution sector, the telephone and
telecommunications sector, the water distribution sector, and the transportation sector
Prior to 1990 Mr Biddison was the Director of the O1l and Gas Regulatory Agency of
the State of Ohio This agency supervised the activities of private companies 1n the
o1l and gas exploration and production sector Mr Biddison also worked 1n o1l and
gas exploration and production companies for over nine years

Mr Biddison has a Master of Business Administration degree from Kent State
University and a Bachelor of Science degree in Geology and Mineralogy from The
Ohio State University

Inese Eglite

Inese Eglite 1s a translator and legal specialist with experience 1n translation of
different types of contracts in the electric sector She has worked as the primary
translator for nearly all of the technical cooperation programs between Dispatch
Center “Baltyja” and foreign organizations, including the program of technical
cooperation on electricity pricing and contracting conducted 1n 1992-1994 under
USAID funding She 1s a resident of Riga, Latvia and 1s fluent in English, Swedish,
Latvian, and Russian

Ms Eglite has a master’s degree in Foreign Languages from Riga University She
completed courses at the Higher School of the Labor Movement in Moscow, where
she conducted research on the Swedish model of democratic socialism

Hagler Bailly Consulting



CONTRACT FOR THE SALE OF CAPACITY AND ENERGY
fiom one power system fo another power system

This Contract for the Sale of Capacity and Energy 1s signed on the [31st] day of
[December 1996] between [the first power system], herenafter called the Buyer, and
[the second power system], heremafter called the Seller

Preamble

WHEREAS the Buyer and Seller operate electric networks which were designed to
permit the flow of electric energy among countries, within the Interconnected Power
Grid of Central Asia, and

WHEREAS the Buyer needs to import electric energy to meet consumer requirements
for electricity in [certain oblasts located 1n] the Buyer’s country at certain times of the
year, as a result of shortages of fuel and generating capacity and constraints on
transmission capacity, and

WHEREAS the Seller is able to provide energy to the Buyer during the period of the
year when imports are needed, and

WHEREAS the Buyer would like to obtain priority rights to a portion of the Seller’s
generating capacity, to ensure that the Buyer will recerve energy during the hours
when 1t 1s needed, and

WHEREAS the Seller 1s able to offer priority rights to a portion of Seller’s generating
capacity

Now therefore the parties agree as follows

1 Effective Date and Term of Agreement

This contract shall be effective from 1 January 1997 and shall termnate on 31
December 1997 However, this contract may be renewed for an additional one-year
term or a longer pertod 1f both parties sign an Amendment to this contract stating the
renewal term and stating the revisions, 1f any, in the contract amounts of power and
energy described in Article 4  Such an Amendment will not take effect on 1 January
1998 unless 1t 1s signed prior to December 31, 1997

2 Defimtions of Terms

21 The “Buyer’s delivery area” 1s the area where imported electricity 1s needed by
the Buyer The Buyer’s delivery area consists of [Chimkent oblast, Kzyl-Orda
oblast, and Jambyl oblast, Almaty oblast, and Taldykorgan oblast]

22 “Firm capacity” 1s a specified number of megawatts of capacity for which the
Seller gives prionty rights to the Buyer, under all conditions except force
majeure Firm capacity 1s measured at the border of the Seller’s power system,
at the delivery points specified 1n this contract

Draft prepared by Hagler Bailly Consulting
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23

24

25

26

27

28

29

210

211

31

32

“Priority rights” are the rights to schedule the use of generating capacity and
transmission capacity on the Seller’s system, according to dispatch procedures
used by the Dispatch Center Energia, to meet the Buyer’s need for capacity
and energy When the Buyer exercises his prionty rights, the Seller may not
use firm capacity to meet the needs of any customer other than the Buyer,
unless the Seller 1s authorized by Dispatch Center Energia to do so

“Peak periods™ are [the 3-hour period from 7 am to 10 am and the 4-hour
pertod from 6 pm to 10 pm on the Buyer’s power system]

A “power system” 1s an enterprise or entity which owns and operates high-
voltage networks and has the ability to sell electric energy and firm capacity to
other power systems This firm capacity 1s provided by generating stations
owned by the power system or by generating stations which have signed
contracts to provide energy and firm capacity to the power system

A “regional network enterprise” 1s an enterprise or entity which owns and
operates low-voltage networks and is not a power system

The “hot reserves” of a power system equal the amount of unloaded generating
capability that can be made available within ten minutes These reserves may
also be called “spinning reserves ”

The “cold reserves” of a power system equal the amount of unloaded
generating capability that can be made available within 24 hours, but not
withm ten minutes These reserves may also be called “non-spinning
reserves ”

The “operating reserves” of a power system equal the sum of hot reserves and
cold reserves

“High-voltage networks” are electric networhs designed for operation at 110
kV or higher voltages

“Low-voltage networks” are electric networks designed for operation at 35 kV
or lower voltages

Status of Previous Agreements between the Parties

This contract 1s written 1n accordance with “The Agreement Between the
Government of the Republic of [Buyer’s country] and the Government of the
Republic of [Seller’s country] on Economic Cooperation m 1997” dated
[December 1996], heremafter known as the “agreement on economic
cooperation ” This contract 1s intended to implement the agreement on
economic cooperation, which 1s still effective

The government of the Buyer’s country and the government of the Seller’s
country are both signatories of the Energy Charter Treaty dated December 17,
1994 Therefore this contract 1s subject to the terms and conditions of the
Energy Charter Treaty
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This contract, the agreement on economic cooperation, and the Energy
Charter Treaty are the only agreements effective 1 January 1997 between the
parties with respect to electricity trade All previous contracts for electricity
trade between the parties, either oral or written, including the various drafts of
this contract, shall be of no force or effect and shall not be used as a gurde to
the interpretation of this contract

Where electric generation 1 produced from hydroelectric resources it shall be
produced 1n accordance with international agreements to regulate the flow of
nivers i Central Asia to provide for 1rrigation and environmental protection

Nothing n this section will prevent Buyer and Seller from entering into future
bilateral or multilateral agreements that may alter the terms of this contract

Contract Amounts of Capacity and Energy

The Seller will deliver scheduled energy according to the following schedule

1* quarter 1997 million kWh
2™ quarter 1997 mullion kWh
3" quarter 1997 mllion kWh
4" quarter 1997 mullion kWh

The Buyer may submit requests to the Seller for the delivery of unscheduled
energy on a voluntary and non-firm basis The Buyer may also submit requests
to Dispatch Center Energia for unscheduled energy, and from time to time
Dispatch Center Energia may ask whether the Seller would like to fulfill such
requests on a voluntary and non-firm basis In either case the Seller has no
obligation to deliver unscheduled energy under this contract

On a daily or weekly basis the Buyer may designate certain quantities of
unscheduled energy as “emergency energy ” Whenever the price of emergency
energy 1s significantly higher than the price of other energy, the Seller has an
economic incentive (but not a contractual obligation) to try to provide
emergency energy

If the Seller supplies surplus energy which 1s not requested by the Buyer, this
surplus energy shall be returned 1n kind according to a schedule selected by the
Operating Committee

Buyer and Seller will both ensure that the Dispatch Center Energia 1s informed
of all quantities of capacity and energy to be transferred under this contract To
deliver the target quantities of scheduled energy, as well as any unscheduled
energy which the Seller agrees to provide, the Seller will follow dispatch
instructions received from Dispatch Center Energia

The Seller agrees to give the Buyer priority rights to firm capacity The
following schedule shows the maximum amount of firm capacity to be
provided 1n any hour
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1" quarter 1997 MW
2™ quarter 1997 MW
3" quarter 1997 MW
4™ quarter 1997 MW

The Buyer may request any amount of firm capacity, up to the maximum
amounts described in the preceding section The quantities of firm capacity
cited above will be available to the Buyer every day, 24 hours per day, subject
to the approval of the Dispatch Center Energia, provided the Buyer notifies
Dispatch Center Energia of the amount of firm capacity needed on an hourly
basis, no less than 8 hours before the hour i which firm capacity 1s needed
The Seller will maintain sufficient cold reserves and hot reserves to ensure that
these quantities of firm capacity are as reliable as any other type of capacity
available the Buyer’s power system

If energy 1s wheeled from the Seller’s country to the Buyer’s country through a
third country, the contract amounts of capacity and energy are not affected
The amounts received by the Buyer are determined by the wheeling agreement,
which should specify a method of compensation for transmission losses by the
wheeler

If the Buyer fails to provide payment to the Seller for the electric energy and
capacity provided, the delivery quantities stated in this section may be
modified, as described 1n Section 13

Characteristics of Power and Energy

All electric power and energy interchanged according to this contract shall be
in the form of three phase alternating current at operating voltages and
frequencies established by Dispatch Center Energia or resulting from
mstructions 1ssued by Dispatch Center Energia

If exther party believes that the other party has taken actions that resulted 1n
unacceptable fluctuations in voltage or frequency, a complamt may be filed
with the Operating Commuttee The Operating Commuttee will decide whether
to submit a request to Dispatch Center Energia to change 1ts guideles and
procedures for regulating voltage and frequency

Buyer and Seller agree to participate in the negotiation of a multilateral
agreement m Central Asia regarding frequency regulation services
Delivery Pomnts

The capacity and energy provided by Seller will be delivered at the border of
the Seller’s country at the following points on the high-voltage network

1 the 500 kV power line connecting [substation A] to [substation B], at
the border between the Seller’s country and the Buyer’s country

2 the 500 LV power line connecting [substation D] and [substation
E], at the border between the Seller’s country and [a third country]
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If one of the delivery points specified above 1s not on the border of the Buyer’s
country, the Buyer shall be responsible for negotrating the wheeling agreement
or agreements necessary to deliver capacity and energy from the border of the
Seller’s country to the border of the Buyer’s country The Seller shall maintain
interconnections with the power systems that are able to provide the necessary
wheeling services The Buyer 1s responsible for all wheeling charges including
energy used to compensate the wheeling power system for transmission losses

The high-voltage network shall be used to transfer capacity and energy from
the Seller to the Buyer, subject to any operating restrictions imposed by the
Dispatch Center Energia If the low-voltage network of the Buyer’s country 1s
drectly connected to the low-voltage network of the Seller’s country, Buyer
and Seller shall attempt to mmimize the net monthly flow of energy (saldo)
between these low-voltage networks Energy delivered at low voltage shall be
returned in kind

Additional delivery points may be established by the Operating Commuttee

Scheduling

Two weeks before the start of each quarter, the Operating Committee shall
develop a preliminary schedule of hourly deliveries of energy for the quarter
The preliminary schedule 1s not binding on either party, but Buyer and Seller
should make reasonable efforts to reach a consensus through their
representatives on the Operating Commuttee Dispatch Center Energia shall
recerve a copy of the preliminary schedule from the Operating Commuttee

On every Saturday, the Buyer will inform the Seller regarding the Buyer’s
requirements for energy to be provided by the Seller during each hour of the
following week

No less than 40 percent of the scheduled energy shall be delivered by the Seller
during peak periods during each quarter

Buyer shall heep Dispatch Center Energia informed of the Buyer’s needs for
capacity and energy Deliveries of capacity and energy will be scheduled by
Dispatch Center Energia Seller shall deliver electric energy to the Buyer in
accordance with dispatch instructions and daily schedules received from
Dispatch Center Energia

If the Operating Commuttee determines that the delivery of the total amount
scheduled energy shown above during a calendar quarter would result mn a
spillage of water from hydroelectric stations operated by the Buyer, the
Operating Committee may revise the quarterly schedule so that the annual
quantity of scheduled energy 1s not affected
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Monitormg and Metering

The Operating Commuttee shall provide metering data to Dispatch Center
Energia Total electric energy flows 1n each month will be reported to
Dispatch Center Energla during the first 10 days of the month following the
reporting month If the Seller’s delivery point is not metered, data will be
provided from another pomnt on the Seller’s system, the location of which must
be acceptable to the Operating Commuttee If, in the opinion of either the
Buyer or the Seller, existing metering (regardless of location) cannot accurately
measure the energy flow m the transaction, these two parties will evenly share
the cost of mstalling new metering equipment, at a location agreeable to the
Operating Committee If the metering point 1s different from the Seller’s
delivery point, an appropriate allowance (as agreed to by the Operating
Commuittee) will be made for losses between the metering and delivery points

Electric energy flows under this contract will be calculated and confirmed by
Dispatch Center Energia on the basis of data received

The Operating Commuttee 1s responsible for inspecting the Seller’s generating
facilities, 1f necessary, to ensure that the amounts of firm capacity described
above are 1n fact provided according to the terms of this contract The Seller 1s
not required to deliver the maximum amount of firm capacity shown 1n section
4 6 unless the Buyer requests 1t The Buyer has the night to request the
maximum amount of firm capacity once per month, for up to 12 hours, for the
purpose of ensuring that this capacity 1s available

Deficiencies and Interruptions

If the Seller 1s unable to deliver the full amount of scheduled energy in a
particular quarter, due to conditions 1n the Buyer’s country that are not force
majeure (Article 17), the Seller has no obligation to make up for the
deficiency The Buyer shall pay for the number of kWh actually delivered
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If the Seller 1s unable to deliver the full amount of scheduled energy 1n a
particular quarter, due to conditions in the Seller’s country that are not force
majeure (Article 17), the Seller must deliver the deficiency during the
following quarter For each quarter the Buyer shall pay for the number of
kWh actually delivered This clause does not apply to situations in which the
Seller’s country has a shortage of fuel for power generation as a result of a
dispute over fuel and energy trade between the Buyer’s country and the Seller’s
country

If the Seller 1s unable to deliver the full amount of scheduled energy 1n a
particular quarter because the price of scheduled energy under this contract 1s
substantially below the price needed to recover the Seller’s cost of fuel used n
power generation, the parties shall attempt to renegotiate the price of energy
according to Article 12

If the Seller 1s unable to deliver the amount of firm capacity requested by the
Buyer (up to the maximum listed above), due to conditions in the Buyer’s
country that are not force majeure (Article 17), the Buyer still has an obligation
to pay for the maximum amount of firm capacity reserved under section 4 6 of
this contract

If the Seller 1s unable to deliver the amount of firm capacity requested by the
Buyer (up to the maxumum listed above), due to conditions in the Seller’s
country that are not force majeure (Article 17), the Buyer shall pay only for the
average amount of capacity actually delivered during the hours when the Buyer
requested a greater amount of capacity This clause does not apply to situations
in which the Seller’s country has a shortage of fuel for power generation as a
result of a dispute over fuel and energy trade between the Buyer’s country and
the Seller’s country

Rates and Charges

The base price for scheduled energy delivered under this contractis ___ US
cents per A\Wh This price does not include capacity payments, which are
described 1n section 10 4

The price for emergency energy delivered under this contract 1s ____ US cents
per kWh

The price for unscheduled energy delivered under this contract, other than
emergency energy, 1s ____ US cents per kWh

The price for firm capacity that 1s reserved under this contract1s ___ US
dollars per kW per month

The Buyer’s country and the Seller’s country have no customs duties on
electric energy If either country imposes customs duty on electric energy,
prices may be renegotiated according to Section 12
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Price Adjustments

The Operating Commuttee has the authority to adjust the price for scheduled
energy according to changes in the international price of natural gas sold in
Central Asia For this type of adjustment the renegotiation procedure
described 1n Article 12 1s not necessary

The standard cost of natural gas for power generation, 1s defined as
S¢ = (Ps/Cs)*Re
where

Sg = the standard cost of gas for power generation, 1n US cents per kWh
P; = the average price of gas exported by Turkmenistan,
in US cents per thousand cubic meters, at the border of Turkmenistan
C; = the average heat content of gas exported by Turkmenistan
in GJ per thousand cubic meters,
Rg = the heat rate of a typical gas-fired power station on the Seller’s system,
in GJ per kWh

The Operating Commuttee shall calculate the standard cost of natural gas for
power generation for the month of December 1996 and for each month of
1997 The adjusted price of scheduled energy shall be calculated as follows
M= Bg + (Sgy - Sos)
where
M = the monthly adjusted price of scheduled electric energy
1n a particular month m
B; = the base price of scheduled electric energy
Sgm = the standard cost of gas for power generation
in a particular month m
Sqes = the standard cost of gas for power generation in December 1996

For each month of 1997 the Operating Commuttee shall decide whether
scheduled energy shall be sold at the base price or at the monthly adjusted
price If the Operating Commuittee cannot reach a decision, scheduled energy
shall be sold at the base price

Price Renegotiation

The prices for capacity and energy 1n the first quarter of 1997 may not be
renegotiated, although the price of scheduled energy may be adjusted
according to Section 11

The prices for capacity and energy for subsequent quarters may be renegotiated
by Buyer and Seller at any time If these prices are successfully renegotiated,
the contract must be amended by a document signed by both parties A change
in prices may be justified on the basis of changes in the Seller’s cost of
generating electric energy for export, changes in the Seller’s cost of
maintaining generating capacity and operating reserves, or changes in the price
of capacity and energy under other electricity trade agreements in Central Asia
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Neither the Buyer nor the Seller has the right to unilaterally change the prices
for capacity and energy under this contract A change 1n prices, other than a
rate adjustment according to Section 11, may be proposed by either party but 1t
shall not take effect until both parties have signed an amendment to this
contract

Both parties intend to implement the sale of capacity and energy as described
in Section 4 Therefore the purpose of price renegotiation 1s to determine the
price at which the transaction described 1n Section 4 1s acceptable to both
parties

Billing and Payments

No later than the 7" day of each month, Dispatch Center Energia shall provide
both Buyer and Seller with a precise calculation of the quantities used to
compute the Seller’s invoice scheduled energy, emergency energy, other
unscheduled energy, and firm capacity The Seller’s invoice shall exclude
electric energy that the Buyer must repay mn kind

In exchange for electric energy and capacity the Buyer may use energy
commodities as a form of payment In the remainder of this section the Buyer
1s the Buyer of electric energy and capacity and the Seller 1s the Seller of
electric energy and capacity

Not later than the 7" day of each month, the Operating Commuttee shall
provide the Buyer and Seller with a price list for energy commodities that may
be used as a form of payment for electric energy and capacity For electric
energy and capacity delivered in the month of January 1997 the price list shall
be as follows (for export at the border of the Buyer’s country)

Gasoline $200 per ton

Diesel fuel $150 per ton

Heavy fuel o1l $75 per ton

Crude o1l $100 per ton

Natural gas $60 per thousand cubic meters

Coal (Ekibastuz) $20 per ton
Coal (Karaganda)  $30 per ton

Not later than the 10" of each month, the Buyer shall notify the Seller of the
portion of the mvoice that the Buyer wishes to pay in USD or other currency,
by bank transfer This portion 1s defined as the “currency payment amount ”
It may equal zero, because the Buyer 1s not obligated to provide the Seller with
payment in USD or any other currency For the portion of the mnvoice that 1s
not paid 1n currency, the Buyer 1s obligated to deliver energy commodities as
described below
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Seller shall send the Buyer an invoice on the 14" of each month for the
capacity and energy provided in the preceding month The total amount of the
invoice for electric capacity and energy shall be shown in USD  Seller shall
also submit a proposed schedule of energy commodities to be delivered by the
Buyer 1n exchange for the electric energy received The total value of energy
commodities n this schedule must be calculated in USD  This total plus the
currency payment amount must equal the amount of the Seller’s invoice for
electric capacity and energy The value of energy commodities shall be
calculated according to the price list 1ssued by the Operating Commuttee

On the 21 of each month the Operating Commuttee shall prepare a revised
schedule of energy commodities to be delivered by the Buyer, based on the
Buyer’s ability to produce, purchase, and transport energy commodities as well
as the Seller’s proposed schedule The Seller must accept the revised schedule
prepared by the Operating Commuittee Therefore the Seller has an incentive to
develop a proposed schedule that will be accepted by the Operating Commuttee
with minor modifications

On the 28" of each month the Seller will propose the terms and conditions for
the delivery of energy commodities by the Buyer One of the following
options must be proposed for each commodity Buyer 1s not responsible for
any storage or transportation costs outside the Buyer’s country

137 1 The commodity may be delivered to the Seller in the following month
If storage 1s necessary 1n the Seller’s country, Seller 1s responsible for
the cost of storage

1372 The commodity may be delivered to the Seller during the following
winter according to a delivery schedule set by the Seller

1373 An oil commodity may be delivered to an o1l storage terminal with
access to international markets The ownership of the commodity may
be transferred to the Seller’s account with a broker or marketing
company designated by the Seller

1374 The commeodity may remain in the Buyer’s country but the ownership
may be transferred to the Seller’s account with a broker or marketing
company designated by the Seller The Seller must specify a location at
which ownership 1s transferred from the Buyer

1375 The commodity may be delivered by the Buyer to a third country
designated by the Seller The commodity 1s ultimately consumed 1n the
third country The Seller 1s responsible for arranging for the receipt of
money or other compensation from the third country

1376 The commodity may be delivered by the Buyer to a transportation
company or transportation enterprise designated by the Seller The
Seller 1s responsible for arranging for the export of the commodity to
markets outside Central Asia
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Buyer shall deliver or store energy commodities according to Seller’s
instructions  On a monthly basis the Buyer shall submit a report to the Seller
and to the Operating Committee describing the status of activities performed to
implement the commodity delivery schedule established by the Operating
Commuttee

If the Operating Committee 1ssues a formal letter stating that the Buyer has
faited to fulfill his payment obligations, the Seller 1s entitled to unilaterally
reduce the delivery of electric energy and capacity under this contract after
providing 30 days notice to the Buyer and to Dispatch Center Energia The
notice must state the percentage reductions in scheduled energy or firm
capacity that will go into effect, and the effective date of reductions

If the Operating Commuttee 1ssues a formal letter stating that the Buyer has
failed to fulfill his payment obligations, and then later 1ssues a second letter
stating that the Buyer has substantially fulfilled his payment obligations, the
Seller 1s obligated to fully resume the delivery of electric energy and capacity
within 5 days of the receipt of the second letter

Operating Commuttee

The parties shall mamtain an Operating Commuttee, consisting of four
members, two appointed by the Seller and two appointed by the Buyer, and
four alternate members, two appointed by the Seller and two appointed by the
Buyer Should a member be unable to attend a meeting, he shall be
represented at the meeting by the alternate member or by the person to whom
the member reports administratively Prompt notice in writing shall be given
for all appointments, removals and replacements

The Operating Commuittee 1s authorized on behalf of both parties to do all
things necessary to provide for transmisston and delivery of capacity and
energy and for payment for such capacity and energy 1n accordance with the
provisions and intent of this contract The duties of the Operating Commuttee
include, but are not limited to

14 2 1 Matters related to voltage and frequency disturbances, as described 1n
Section 5

14 22 Matters related to the selection of additional delivery ponts, as
described 1n Section 6

14 2 3 Matters related to scheduling, as described in Section 7
14 2 4 Matters related to metering, as described 1n Section 8
14 25 Matters related to rate adjustment, as described 1 Section 11

14 2 6 Matters related to the settlement of the Seller’s invoice to the Buyer, as
described 1n Section 13

14 27 Matters related to contract amendments, as described in Section 24
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The Operating Commuttee shall comply with instructions received from
Dispatch Center Energia and shall not duplicate the work of Dispatch Center
Energia Technical problems that can be solved most effectively through
multilateral coordination among Central Asian countries may be the
responsibility of Dispatch Center Energia Buyer and Seller shall participate 1n
multilateral negotiations, 1f necessary, to clarify the ownership and operation
of Dispatch Center Energia

All decisions of the Operating Commuttee shall be unanimous

Each party shall pay the expenses of its own members of the Operating
Committee Any expenses jointly incurred by the Commuttee for activities
pertaining to this contract shall be shared equally by the parties or shared
according to a procedure determined by the Operating Committee

The Operating Commuttee shall have access at all reasonable times to the
pertinent and relevant records of the Buyer and Seller that are required to
substantiate any fact pertaining to this contract

Any agreement of the Operating Commuttee made pursuant to this contract
shall be confirmed in writing and signed by the members of the said
Commuittee

Settlement of Disputes

Either party to this contract may refer questions to the Operating Commuttee
for resolution If both parties accept the decision of the Operating Commuttee
regarding a specific 1ssue, the parties shall not submut that i1ssue for arbitration
or intervention by any third party

Either party to this contract may refer questions to the Central Asia Energy
Council for resolution If this alternative 1s selected, the party making a
request to the Council must ask the Council to form an arbitration panel
consisting of three members of the Council who do not represent the Buyer’s
country or the Seller’s country or any power system in either country The
decision of the arbitration panel should be considered a final decision and the
matter should not be referred to any other panel or court unless the Energy
Charter Treaty explicitly requires such a referral If one of the parties does not
accept the decision of the arbitration panel, that party may consider
termination of this contract in accordance with Section 21

Either party to this contract may mnitiate the dispute resolution procedures of
the Energy Charter Treaty In this situation the other party must respond n
accordance with its obligations under the Energy Charter Treaty
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Liabilities

The parties to this contract may negotiate and sign other nternational
agreements, including multilateral agreements, which identify circumstances in
which one party 1s liable for loss or damage associated with a fatlure of the
high voltage network or a major disturbance 1n voltage or frequency

However, nothing 1n this contract creates any liability for either the Buyer or
the Seller to provide compensation for loss or damage None of the language
1n this contract should be used to determine whether liability exists under some
other agreement

If the government of the Buyer’s country unilaterally determines that the
Buyer 1s liable for loss or damage associated with a failure to deliver electricity
or a major disturbance 1n voltage or frequency, the Buyer shall consider this a
domestic 1ssue that does not involve the Seller Simularly, if the government of
the Seller’s country unilaterally determines that the Seller 1s hable for loss or
damage associated with a failure to deliver electricity or a major disturbance 1n
voltage or frequency, the Seller shall consider this a domestic 1ssue that does
not involve the Buyer

Force Majeure

Both parties shall exercise due diligence to perform their obligations under this
contract, but conditions may arise which prevent or delay performance by one
or the other because of causes beyond a party’s reasonable control, including
flood, drought, earthquake, storm, lightning, fire, explosion, epidemic, war,
riot, civil disturbance, and sabotage If a party 1s unable to fulfill any
obligations by reason of such causes, it shall be excused from performing to
the extent 1t 1s prevented or delayed from doing so, but 1t shall exercise due
diligence to correct such nability

Both parties shall mahe reasonable efforts to pay salaries and wages to power
system workers, to pay fuel suppliers for fuel delivered, and to collect revenues
from customers Each party shall make reasonable efforts to avoid a financial
crisis in which 1t 1s impossible to fulfill its obligations under this contract

If either party 1s able to anticipate force majeure conditions, that party shall
make reasonable efforts to inform the other party so that the other party can try
to mitigate the adverse effects of force majeure conditions

Apphcable Law

This agreement shall be interpreted according to the laws of the Seller’s
country, subject to the condition that the Buyer shall not be prevented or
restricted from following the dispute resolution procedures described in
Section 15

The Energy Charter Treaty shall be used as a guide to iternational law
pertaining to dispute resolution
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Government Approvals and Authorities

This contract may be signed by government ministries whose approval 1s
needed to implement the contract In any case the parties to the contract are
simply the Buyer, the Seller, and the National Electric Network

By signing this contract, the Buyer and the Seller indicate that they have
obtained all necessary government approvals needed to implement this
contract on the effective date of the contract

If the Buyer’s country creates a regulatory agency with jurisdiction over
electricity import contracts, after this contract 1s signed, the Buyer shall be
responsible for securing any approvals required from the regulatory agency
Similarly, 1f the Seller’s country creates a regulatory agency with jurisdiction
over electricity export contracts, after this contract 1s signed, the Seller shall be
responsible for securing any approvals required from the regulatory agency

Nothing n this contract shall obligate the Buyer to provide information to a
government agency or ministry in the Seller’s country or obligate the Seller to
provide information to a government agency or mimstry in the Buyer’s
country

Succession and Assignment of Rights

If exther party to this agreement 1s corporatized, privatized, or restructured so
that a single company, enterprise, or ministry 1s the legal successor, that
successor shall be subject to all of the provisions of this contract as though the
successor were one of the original parties to the contract

If erther party to this agreement 1s restructured so that two or more companies,
enterprises, or ministries are the legal successors but only one of them has
authority to import or export electric energy, that successor shall be subject to
all of the provisions of this contract as though the successor were one of the
original parties to the contract

If the Buyer 1s restructured and 1t 1s not clear what entity should become the
successor under this contract, the Seller shall ask the Ministry of Energy in the
Buyer’s country to designate a legal successor Similarly, if the Seller 1s
restructured and 1t 1s not clear what entity should become the successor under
this contract, the Buyer shall ask the Ministry of Energy 1in the Seller’s country
to designate a legal successor

Unless a party 1s corporatized, privatized or restructured, that party may not
assign 1ts rights and responsibilities under this contract to any other
organization

Termination

This contract may be terminated at any time by mutual agreement between the
Buyer and Seller
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If the Buyer 1s 1n default under this contract, the Seller shall have the right to
terminate this contract after giving three month’s written notice to the Buyer, 1f
such default 1s not corrected before the end of the three-month period
Simularly, 1f the Seller 1s in default under this contract, the Buyer shall have
the right to terminate this contract after giving three month’s written notice to
the Seller, 1f such default 1s not corrected before the end of the three-month
period

If one party wants to exercise 1ts right to terminate the contract on the grounds
of default by the other party, 1t 1s necessary to first obtain a written declaration
from the Central Asia Energy Council stating that the other party 1s in default
This declaration must be obtained no less than 30 days before the end of the
three-month period cited 1n section 21 2

Relationship to Agreements with Other Parties

This contract must be implemented 1n accordance with international
agreements dealing with the regulation of the flow of rivers in Central Asia for
the purpose of providing 1rrigation and environmental protection This
contract does not alter the obligations of Buyer or Seller to comply with
regulations 1ssued by the appropriate government authorities responsible for
regulating the flow of rivers

The responsibilities Dispatch Center Energia under this contract are subject to
multilateral agreements concerning Dispatch Center Energia The parties to
this contract are both participants in such multilateral agreements

Seller 1s able to provide the electric energy and capacity described 1n section 4
without importing electric energy and capacity from power systems 1n other
countries Seller’s ability to fulfill the terms of this contract does not depend
on any agreement under which the Seller imports electric energy or capacity

Priority rights to firm capacity under this contract are assigned exclusively to
the Buyer and may not be assigned or sold to any other entity

The Seller 1s responsible for fulfilling his obligations under this contract,
before fulfilling his obligations under any electric energy import or export
agreement that 1s signed after this contract 1s signed Similarly, the Buyer 1s
responsible for fulfilling his obligations under this contract, before fulfilling
his obligations under any electric energy import or export agreement that 1s
signed after this contract 1s signed

Incorporation of Annexes and Exhibits
A map of the mnterconnection facilities and 1s shown in Annex 1

No other annexes are included 1n this contract

Draft prepared by Hagler Bailly Consulting
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IN WITNESS WHEREOF, Buyer and Seller hereto have caused this Agreement to be

Procedure for Amendment

The terms of this contract may be modified at any time by the addition of an
amendment or amendments An amendment 1s defined as a short document
attached to the main document and signed by representatives of both parties
An amendment must very clearly 1dentify the paragraphs of the contract that
are modified by the amendment

If either party desires to make an amendment to the contract, that party must
submit a proposed draft amendment to the Operating Commuttee for review
The Operating Commuttee shall then express an opinton regarding the
completeness, clarity, and technical feasibility of the proposed amendment
The parties should discuss the proposed amendment after receiving the
statement from the Operating Commuttee

Revisions to section 4 and section 10 must be carefully considered and
discussed with the Operating Commuttee before the term of the contract 1s
extended The parties shall meet no later than November 1, 1997 to discuss
the possibility of extending the term of the contract beyond December 31,
1997

signed as of the [31st] day of [December 1996]

General Director, [first power system]

General Director, [second power system]

Annex 1
Map of Interconnection Facilities and Delivery Points

Draft prepared by Hagler Bailly Consulting



COMMENTS ON THE CONTRACT FOR THE SALE OF CAPACITY AND ENERGY
FROM ONE POWER SYSTEM TO ANOTHER POWER SYSTEM

Charles F Zimmermann, Hagler Bailly Consulting

Regional Semnar on International Electric Power Contracts
Almaty, Kazakstan, December 11-12, 1996

If this contract 1s compared with a North American electricity contract there are at
least three areas in which the contract terms are unusual

1 Services provided by Dispatch Center Energia The bilateral contract gives the
Dispatch Center Energia a lot of authority to schedule deliveries of energy,
measure energy flows, and regulate frequency and voltage However, the contract
does not refer to a power pooling agreement In North America the Dispatch
Center would not have such authority, unless the buyer and seller were members of
a power pool and had signed a pooling agreement

2 Payment usmg energy resources other than electricity Section 13 contains a
proposed procedure for arranging for payment using barter, that 1s, using energy
resources such as petroleum products, natural gas, and coal A North American
contract typically would require payment in currency, by bank transfers

3 Pricing terms This contract establishes prices that are not related to the seller’s
incremental cost or the buyer’s decremental cost Neither party 1s obligated to
reveal information about its electric generation costs In North American contracts
the price 1s normally a function of production costs, and 1n some contracts the price
1s adjusted on an hourly basis

There are many paragraphs in the proposed contract in which the wording has been
developed on the basis of institutions and market conditions in Central Asia
However, the basic structure of the contract follows international standards For an
analvsis of the structure of the draft contract, see the attached table

This contract was prepared by Hagler Bailly Consulting at the request of Kyrgyzstan,
Kazahstan, Uzbehistan, Turkmenistan, and Tajikistan The request for a draft
contract on capacity and energy was contained in five Memoranda signed 1n August

1996 This capacity and energy contract has a limited scope, however, for the reasons
discussed below

1 Frequency regulation Kyrgyzstan, Kazakstan, Uzbekistan, and Tajikistan
requested a contract for “trade 1n capacity for the regulation of frequency” as well
as trade 1n energy Turhmenistan did not use these words, and simply requested a

contract for “trade 1n capacity and energy,” which 1s more consistent with
international practice

From a North American viewpoint, capacity sales are used to provide the buyer
with the ability to meet customer load at all times, and in particular during the

Hagler Bailly Consulting
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Discussion of the Contract for the Sale of Capacity and Energy - Page 2

annual system peak hour Frequency regulation 1s an ancillary service which does
not affect the buyer’s ability to meet customer load If the buyer did not receive
frequency regulation service, the firm customers served by the buyer would
continue to receive electricity but the frequency would be less stable

This contract deals with the sale of capacity and energy while recognizing that
there 1s a need for a multilateral agreement on frequency regulation (see Section 5)
Hagler Bailly will draft a separate multilateral agreement on frequency regulation

Irngation needs Kyrgyzstan, Uzbekistan, and Tajikistan asked for a capacity and
energy contract “tahing into account the water supply for irrigation needs ”
Kazakstan and Turkmenistan deleted this language from paragraph 3 in their
Memoranda

The upstream countries (Kyrgyzstan and Tajikistan) now tncur an economic loss as
a result of river flow restrictions If there were no restrictions on river flow as a
result of 1rrigation requirements, the upstream countries would be able to reduce
their electricity imports and shift hydroelectric production away from off-peak
periods and toward peak periods In theory these changes would yield a net benefit
to the upstream countries, measured 1n dollars or other foreign currency
Therefore the economic loss caused by river flow restrictions equals the upstream
countries’ “operating income” (billed revenues minus expenses) without
restrictions minus their “operating income” with the restrictions Because the
downstream countries receive economic benefits from river flow restrictions,
arguably they should compensate the upstream countries for their economic loss

River water 1tself 1s not a commodity which 1s sold by upstream countries to
downstream countries When one country’s use of water 1s restricted, the
restriction results in some economic loss which can be estimated There 1s no
standard international practice regarding payment for such losses

This 1s simply an electricity agreement and not a broader trade agreement on
electricity and water Electricity trade 1s subject to agreements to regulate the flow
of rivers (see Section 3 and Section 22) If the downstream countries have an
obligation to compensate the upstream countries for flow restrictions, that
compensation should be stated 1n a separate contract which establishes river flow
restrictions

It would be useful for the countries to estimate the cost of river flow restrictions to
the power sector and discuss the possibility of compensation This work may be
addressed 1n separate multilateral negotiations, not a bilateral agreement for the
sale of capacity and energy

Trade in energy other than electricity Kyrgyzstan, Kazakstan, Uzbekistan, and
Tajikistan requested a “methodology of price calculation on export of energy and
capacity and import of other types of energy resources ” Turhmenistan requested
“development of the electricity billing mechanism 1n the conditions of the
transition economy ” In North America, electricity contracts are based on payment
in hind or payment with money Barter agreements are not used

Hagler Bailly Consulting
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This draft contract includes a payment clause (Section 13) 1n which the buyer pays
for electricity using other types of energy resources However, separate contracts
should be used to specify the quantity, quality, delivery schedule, and other
conditions regarding trade 1n petroleum products, coal, natural gas and other energy
resources

Hagler Bailly Consulting



CONTRACT FOR THE SALE OF CAPACITY AND ENERGY
from one power system to another power system

Analysis of the structure of the draft contract

Draft Type of Contract ~ Standard Hydro- Hydro- Ontario
Contract Clause Terms Quebec - Quebec - Hydro -
for CARs Listedby  NEPOOL NEPOOL Vermont

World Inter- Energy Public Power
Bank connection Contract Supply Auth
Report Agreement Agreement
Parties, Date and 1
Title
Preamble  Preamble/ Recitals 2
- Description of 3 Article 3
Project and
Facilities
Section 1 Effective Date and 4 Article 14 1 Article 22 Article 1
Term of Agreement
- Delay 1n Start Date 5
Section 2 Definition of Terms 6 - Article 1 -
Section 3 Status of Previous 7 - Articles 10 Attachment |
Agreements and 21
between the Parties
Section 4 Contract Amounts 8 - Articles 2 Article 2
of Power and and 11
Energy
Section 5 Characteristics of 9 Article 2 Articles 4 Article 4
Power and Energy and 9
Section 6 Delivery Points 10 Article 4 Article 5 Article 5
- Transmission 11
Section 7 Scheduling 12 - Articles 2 Article 3
and 3
Section 8 Monitoring and 13 Article 4 Article 7 -

Metering
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Draft Type of Contract  Standard Hydro- Hydro- Ontario
Contract Clause Terms Quebec - Quebec - Hydro -
for CARs Listedby ~ NEPOOL NEPOOL Vermont

World Inter- Energy Public Power
Bank connection Contract Supply Auth
Report Agreement Agreement
- Service Conditions 14
and Standards
- Hydro Spill 15
Condttions
Section 9 Deficiencies and 16 - - -
Interruptions
Section 10 Rates and Charges 17 Supplements  Article 8§ and Article 6
Supplement 1
Section 11~ Rate Adjustments 18 - - -
Section 12 Rate Renegotiation 19 - - -
Section 13 Billing and 20 Article 7 - Article 7
Payments
- Taxes 21
- Stabilization Clause 22
Section 14 Operating 23 Article § - Article 8
Commuttee
- Ownership 24
Section 15 Settlement of 25 - - -
Disputes
- Records 26
Section 16 Liabilities 27 Article 11 Article 14 Article 10
Section 17 Force Majeure 28 Article 10 Article 13 Article 10
Section 18 Applicable Law 29 Article 12 Article 15 Article 11
Section 19 Government 30 Article 1 Article 16 Article 12
Approvals and
Authorities
- Land Easements 31
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Draft Type of Contract  Standard Hydro- Hydro- Ontario
Contract Clause Terms Quebec - Quebec - Hydro -
for CARs Listedby  NEPOOL NEPOOL Vermont

World Inter- Energy Public Power
Bank connection Contract Supply Auth
Report Agreement Agreement
Section 20 Assignment of 32 Articles 13, Articles 17 Article 15
Rights 15 and 18
Section 21 Termination 33 Articles 14, Article 19 Article 14
17
- Suspension 34
- Previous 35
Communications
Section 22 Relationship to 36 - - -
Agreements with
Other Parties
Section 23 Incorporation of 37 Articles 5, 6 - -
Annexes and
Exhibits
Section 24 Procedure for 38 Article 18 - -
Amendment/
Revision
- Negotiation of 39
Detalls after
Signing of Contract
Supple- Annexes, 40 Supplements  Supplement 1  Attachments
ments 1 Supplements and I through VI 1 and 2,
and 2 Exhibits Schedules 1
and 2
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EXPORT PRICES OF ELECTRIC CAPACITY AND ENERGY IN CENTRAL ASIA
Charles F Zimmermann, Hagler Bailly Consulting

Regional Semmar on International Electric Power Contracts
Almaty, Kazakstan, December 11-12, 1996

The purpose of this paper 1s to comment on the electricity market 1n Central Asia and suggest
a methodology for calculating prices of electric capacity and energy 1n sales contracts among
the Central Asian Republics According to this methodology electricity prices are expressed
in terms of USD per kW or US cents per \Wh

The description of Central Asia electricity trade in this report 1s based upon the limited
amount of information available to Hagler Bailly Consulting Existing electricity price levels
are considered to be confidential and are not discussed 1n this paper

Geographic range of electricity trade in Central Asia

The Central Asian Republics (CARs) are interconnected by a high-voltage grid 1n a way that
requires these countries to maintain trade 1n electricity Kyrgyzstan and Tajikistan are divided
into north and south regions (and forced to arrange electricity trade with Uzbekistan) because
their domestic high-voltage grids run 1n an east-west direction rather than a north-south
direction, and mountainous terrain separates the north and south The eastern portion of
Uzbekistan (the Fergana valley) 1s connected to the rest of the country by a power line
passing through Tajikistan, and therefore at a minimum a wheeling agreement 1s needed
Turkmenistan and Kazakstan are more independent, they are upgrading their high-voltage
electric networks to enable domestic generating units to supply the areas bordering
Uzbekistan However, some of the generating units 1n the southern region of Kazakstan
depend on imported natural gas, and this region must import electricity when gas supplies are
limited

Electricity trade 1n Central Asia 1s competitive It appears that no country 1s willing to price
its exports on the basis of the production cost calculations used to set mternal electricity
prices Export prices can be higher than the average wholesale price, or even the average
tariff, in the internal market Therefore 1t 1s necessary to identify the geographic region in
which competition may take place in the future Prices in neighboring countries are
significant 1f they are much higher or much lower than existing prices in the CARs

e If neighboring countries offer to sell electricity to CARs at prices that are
significantly lower than the existing price level, they will tend to cause the price of
electricity in Central Asia to fall This could happen for a short period, for
example, If neighboring countries have a surplus of hydroelectric energy from river
water that would otherwise be spilled Moreover, 1f neighboring countries set very
low prices during off-peak hours 1t 1s possible that Central Asia will also have low

prices during off-peak (night) periods and will import energy during off-peak
periods

Hagler Bully Consulting
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AGREEMENTS ON ACCESS TO ELECTRICITY MARKETS - 2

« If neighboring countries offer to buy electricity at prices that are significantly
higher than the existing price level, they will tend to cause the price of electricity in
Central Asiato rise  For example, if neighboring countries set very high prices
during peak hours 1t 1s possible that Central Asia will also have high prices during
peak periods and will export energy during these periods

The geographic area of electricity trade 1s likely to expand first of all into a neighboring
region - northern Kazakstan - rather than a neighboring country On the northern boundary
of the high-voltage grid there 1s a connection (via a single 500 kV north-south line) with the
power grid of northern Kazakstan, which 1n turn 1s connected to the unified power system of
Russia At present the principal effect of this line 1s to bring a few hundred MW of power
from Karaganda GRES 2 to Almaty and Chimkent, without placing northern Kazakstan into
competition with Kyrgyzstan, Uzbekistan, and Turkmenistan However, 1t 1s possible that an
upgrade of the north-south transmission capacity of Kazakstan will expand the geographic
area in which competition among generating stations 1s technically possible The price of
electricity in south Kazakstan could then be affected by electricity prices in North Kazahstan
and possibly even the Siberian interconnected system and the Urals interconnected system

On the southwestern boundary of the high voltage grid, there 1s a possibility of increased
electricity trade with Iran If a transmission line can be constructed through Iran to provide
an opportunity for Turhmenistan to export to Turhey, the price of exports from Turkmenistan
to other CARs may be influenced by competition between those CARs and Turkey

On the southern boundary of the high-voltage grid there 1s a possibility of increased
electricity exports to Afghanistan, but as a result of civil war and the poor condition of the
economy, Afghanistan will probably have a minor effect on the regional market In the
longer term the more 1nteresting export possibility consists of trade with Pakistan by
construction of a power line through Afghanistan or a line through China (from Kyrgyzstan)
The quantity of electric energy sold to Pakistan could be very large but the power line
investment would be very risky and a Iine through China would be very expensive because of
the mountainous terrain  On the eastern boundary of the Central Asian power grid lies China
In principle there could be increased electricity exports to China but this is not very likely, as
a result of the mountainous terrain and low population density of western China

Existing taniff structure

Kazakstan purchases electricity from Uzbekistan under a one-year agreement with a one-part
annual tariff that 1s expressed in US cents/kWh and 1s fixed throughout the year Kazakstan
purchases electricity from Turkmenistan under a one-year agreement with a one-part seasonal
tanff that 1s expressed in US cents/kWh and has different levels for the winter season
(January 1 through April 30, and November 1 through December 31) and the summer season
(May 1 through October 31) During the 1996 growing season Kazakstan purchased
electricity from Kyrgyzstan under a short-term agreement with a one-part seasonal tariff
expressed in US cents/kWh Little or no electricity 1s available from Kyrgyzstan during the
4" quarter and the 1" quarter, and so Kazakstan must rely on Uzbehistan and Turhmenistan

during the 4" quarter and 1" quarter None of these contracts contain time of day taniffs (peak
and off-peak) or capacity charges

Hagler Bailly Consulting
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In 1995 Tajikistan delivered electricity to Uzbekistan during the summer months and received
electricity during the winter months  Most (or perhaps all) of the energy received during the
winter was provided 1n exchange for energy delivered during the summer

Kazakstan purchases electric energy from Russia according to time-of-day pricing as well as
seasonal pricing There are separate contracts with Uralsk, with Aktyubinsk, and with
Kazahstanenergo For the Kazakstanenergo contract the time of day tariffs are calculated as
multipliers of a base tariff which 1s expressed in US cents/kWh and 1s seasonally adjusted
The winter season 1s simply the 4™ and 1" quarters and the summer season 1s the 2" and 3"
quarters The multipliers are as follows

e Peak period (7 to 10 am and 6 to 10 pm) 1 4 times the base taniff
e Night period (10 pm to 6 am) 0 6 times the base taniff
¢ Day time period (6to 7 am and 10 amto 6 pm) 1 0 times the base tariff

Kazakstan has an agreement with Uzbekistan which covers wheeling services provided by
Uzbekistan The agreement contains a one-part tariff expressed m US cents/kWh/1000 km
and specifies a one-part tariff in US Cents/kWh for transit from Turkmenistan to Kazakstan
based on a stated transit distance in hm and a one-part tanff in US Cents/kWh for transit
from Kyrgyzstan to Kazakstan based on a stated transit distance in km  The electricity in
“transit” from Turhmenistan 1s actually consumed by Uzbekistan near the receipt point on the
border with Turkmenistan and additional electric energy 1s generated by Uzbekistan near the
delivery point on the border with Kazahkstan Transit prices are not adjusted by season or by
time of day

In summary, existing tariffs fall in four categories
o electricity exchange without payment of currency (Tajtkistan)
o one-part tariffs with annual adjustment (Uzbekistan)

e one-part tariffs with seasonal adjustment (Turkmenistan) or seasonal availability
(Kyrgyzstan)

» one-part tariffs with time-of-day and seasonal adjustment (Russia)

It appears that all export contracts in Central Asia involve some form of barter payment
Turhmenistan delivers Uzbekistan delivers electric energy and provides wheeling services to
Kazakstan in exchange for a combination of currency payment (in USD or tenge) and
electrical equipment, materials and services needed by the power sector In 1993-95
Tajihistan delivered electric energy to Kazakstan 1n exchange for electrical equipment and
materials needed by the power sector Kyrgyzstan delivers electric energy to Uzbekistan in
exchange for natural gas Kyrgyzstan delivers electric energy to Kazakstan in exchange for
coal and other material resources Russia delivers electric energy to Kazakstan and recerves
coal, but there are separate contracts for these resources and there 1s no effective mechanism
for the clearing of debts between the two countries The price of electric energy sold by
Russia 1s linked to the price of coal sold by Kazakstan Turkmenistan delivers electric energy
to Kazakstan in exchange for currency payment (USD, tenge, or manat) or “material assets”

Hagler Bailly Consulting
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which must be 1dentified in a separate agreement and are not limited to items needed by the
power sector

In summary, the methods of barter payment fall into three categories
» Payment with energy resources, such as coal
o Payment with equipment and materials needed by the power sector
e Payment with material assets identified 1n a separate agreement

Payment 1n currency can be a required form of settlement for a certain percentage of the
contract value, or 1t can be mentioned as an alternative to barter payment, or it can be left out
of the agreement altogether

Hagler Bailly Consulting



CONTRACT FOR THE SALE OF CAPACITY AND ENERGY
from a power system to a large industrial customer in another country

This Contract for the Sale of Capacity and Energy 1s signed on the [1st] day of [March
1997] among [a power system], herenafter called the Seller, and [an industrial
customer], hereinafter called the Buyer, and [a national electric network], heremafter
called the National Electric Network

Preamble

WHEREAS the Seller owns and operates high-voltage networks and facilities for the
generation of electrical capacity and energy and desires to sell capacity and energy to
the Buyer, and

WHEREAS the Buyer desires to purchase capacity and energy for its own use, and
owns 1ndustrial facilities that are directly connected to the National Electric Network,
and

WHEREAS the National Electric Network 1s an independent structure registered
under the laws of [the Buyer’s country] and 1s authorized to sign international
agreements, and

WHEREAS the National Electric Network owns and operates transmission facilities
which provide a path for the flow of electrical energy between the Seller and the
Buyer and 1s willing to transport this electrical energy and make transmission capacity
available to the Buyer,

Now therefore the parties agree as follows

1 Effective Date and Term of Agreement

This contract shall be effective from 1 April 1997 and shall terminate on 31 December
1997 However, this contract may be renewed for a one-year term or a longer period
if all parties sign an Amendment to this contract stating the renewal term and stating
the revisions, 1f any, in the contract amounts of power and energy described 1n Article
4 Such an Amendment will not take effect on 1 January 1998 unless 1t 1s signed prior
to December 31, 1997

2 Defimitions of Terms

21 “Firm capacity” 1s a specified number of kilowatts of capacity that the Seller
will make available to the Buyer at all times for the duration of this contract

22 “Firm energy” 1s a specified number of kWh of energy that the Seller agrees to
deliver to the Buyer according to a quarterly schedule, provided that the Seller
1s not obligated to deliver any kW 1n excess of firm capacity

Draft prepared by Hagler Bailly Consulting
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“Surplus energy” 1s measured by the National Electric Network and consists of
energy that 1s delivered by the Seller to the National Electric Network but 1s
not consumed by the Buyer

“Deficit energy” 1s measured by the National Electric Network and consists of
energy that 1s consumed by the Buyer but is not delivered by the Seller to the
National Electric Network

“Supplemental energy” 1s energy delivered by the Seller in any calendar
quarter, at the request of the Buyer, after the Seller has delivered the full
amount of firm energy for that quarter

“Electricity” includes electric capacity and ener,
y pacity gy

“Peak periods” are [the 3-hour period from 7 am to 10 am and the 4-hour
period from 6 pm to 10 pm at the Buyer’s location]

“High-voltage networks” are electric networks designed for operation at 110
KV or higher voltages

A “national electric network” 1s an independently managed enterprise or entity
which owns and operates high-voltage networks and provides wheeling
services but does not own or operate generating facilities A national electric
network owns all of the networks designed for operation at 220 kV or higher
voltages in one country

A “power system” 1s an enterprise or entity which owns and operates a high-
voltage network and has the ability to sell electric energy and firm capacity
This firm capacity 1s provided by generating stations owned by the power
system or by generating stations and other power systems which have signed
contracts to provide energy and firm capacity to the power system

A “national power system” 1s a power system which owns a national electric
network, or owns all of the networks designed for operation at 220 kV or
higher voltages 1n one country A regional network enterprise under state
ownership 1s not a national power system

A “national purchase contract” 1s a contract for the purchase of electrical
energy by a national power system

“DC Energia” 1s the Central Asia Republics regional electric energy dispatch
center and any permitted successors and assigns

Status of Previous Agreements between the Parties

This contract 1s the only agreement effective 1 April 1997 regarding the sale of
capacity and energy by the Seller to the Buyer All previous contracts for the
sale of capacity and energy by the Seller to the Buyer, either oral or written,
including the various drafts of this contract, shall be of no force or effect and
shall not be used as a guide to the interpretation of this contract

Draft prepared by Hagler Batilly Consulting
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32  This agreement does not supersede and does not modify any other agreements
signed by the Seller, provided the Buyer 1s not a party to such agreements If
the National Electric Network or the national power system has signed a
national purchase contract with the Seller for the purchase of capacity and/or
energy from the Seller, that contract will remain 1n force until 1t expires or 1t 1s
amended or terminated by the parties to that contract

33  The Seller 1s responsible for managing 1ts capacity and energy sales
commitments so that all of 1its sales contracts can be fulfilled If the Seller 1s
unable to fulfill 1s obligations under this contract, as a result of other
contractual commitments, the Seller must immediately notify the Buyer as well
as DC Energia

34  If necessary, the Buyer and the National Electric Network will negotiate a
wheeling agreement for the transport of capacity and energy from the border of
the Buyer’s country to the Buyer Such an agreement 1s not necessary if the
Buyer 1s entitled to receive wheeling services under a published tariff

35  This agreement supersedes all previous contracts between the Buyer and the
National Electric Network for the sale of capacity and energy Effective 1
April 1997 the National Electric Network will provide only wheeling services
to the Buyer and will not sell capacity or energy to the Buyer under any tariff
or any agreement for a period of five years The National Electric will not
compete with the Seller for the sale of capacity and energy to the Buyer during
this five-year period

36  Ifthe National Electric Network 1s owned by a national power system, this
agreement supersedes all previous contracts between the Buyer and the
national power system for the sale of capacity and energy, and effective 1 April
1997 the national power system will not sell capacity or energy to the Buyer
under any tariff or agreement for a period of five years

37  Ifthe Buyer’s electrical facilities have been used to provide energy to
subcustomers, the Buyer will pay for the cost of installation of any lines or
meters necessary to ensure that the sale of capacity and energy under this
contract 1s not subject to tariff regulations of the government of [the Buyer’s
country] and not subject to agreements between the subcustomers and other
suppliers The subcustomers are not a party to this agreement and have no
rights to the capacity and energy provided by the Seller Nothing n this
section will prevent the Buyer from receiving reimbursement for installation
costs from the regional network enterprise, from the subcustomers, or from
other organizations

38  The firm capacity described in this agreement 1s not subject to the curtailment
regulations of the Electricity and Heat Utilization Code 1n the Buyer’s country
and 1s not subject to curtailment under any peak period regime established for
sales customers of the national power system 1n the Buyer’s country However,
the Buyer must contmnue to observe all portions of the Electricity and Heat
Utilization Code 1n the Buyer’s country, other than curtailment regulations,
which are not 1n conflict with the terms and conditions of this contract
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DC Energia 1s not a party to this agreement and has no obligation to
communicate with the Buyer The Seller and the National Electric Network
will provide DC Energia with all information necessary to fulfill their
agreements with DC Energia

The government of the Buyer’s country and the government of the Seller’s
country are both signatories of the Energy Charter Treaty dated December 17,
1994 Therefore this contract 1s subject to the terms and conditions of the
Energy Charter Treaty

Where the Seller’s electric generation 1s produced from hydroelectric resources
it shall be produced 1n accordance with international agreements to regulate the
flow of rivers 1n Central Asia to provide for irnigation and environmental
protection

Nothing 1n this section will prevent the Buyer and Seller from entering into
future agreements that may alter the terms of this contract

Nothing n this section will prevent the Buyer from purchasing capacity and
energy from sources other than the Seller, provided the Buyer does not
purchase capacity and energy from the National Electric Network or any
organization which owns the National Electric Network

Contract Amounts of Capacity and Energy

The Seller will deliver firm energy according to the following schedule

I quarter 1997 million kWh
2" quarter 1997 million kWh
3" quarter 1997 million kWh
4" quarter 1997 mullion kWh

The National Electric Network will provide the Buyer with any quantity of
energy consumed by the Buyer 1n any hour, provided that the power flow n
kW 1s no larger than the firm capacity stated in section 4 6

If the Seller delivers the full amount of firm energy before the end of a quarter,
the Buyer may ask the Seller to deliver supplemental energy on a voluntary and
non-firm basis The Seller has no obligation to deliver supplemental energy
under this contract

On an hourly basis the National Electric Network will make up the difference
between the amount of energy consumed by the Buyer and the amount
delivered by the Seller, provided the National Electric Network has no
obligation to deliver kW to the Buyer in excess of firm capacity The National
Electric Network and the Seller agree to develop a procedure for ensuring that
the Seller’s schedule of energy deliveries 1s reasonably consistent with the
Buyer’s schedule of energy consumption
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Deficit energy and surplus energy shall be measured by the National Electric
Network on a daily basis When the Seller supplies surplus energy, it shall be
returned 1n kind within the following 30 days according to a schedule
established by the National Electric Network If the amount of deficit energy
exceeds the Buyer’s total consumption over a period of one week, the Seller
shall be considered n default of this contract and the National Electric
Network has the right to terminate the contract under Section 21

Seller and National Electric Network will inform the Dispatch Center Energia
of the total quantity of firm capacity and firm energy under all agreements
between the Seller and customers connected to the National Electric Network

The following schedule shows the maximum amount of firm capacity to be
provided by the Seller in any hour

1* quarter 1997 MW
2" quarter 1997 MW
3" quarter 1997 MW
4™ quarter 1997 MW

If energy 1s wheeled from the Seller’s country to the Buyer’s country through a
third country, the contract amounts of firm capacity and firm energy are not
affected The amounts received by the Buyer are determined by the wheeling
agreement, which should specify a method of compensation for transmission
losses by the wheeler

If the Buyer fails to provide payment to the Seller for the electric energy and
capacity provided, the delivery quantities stated in this section may be
modified, as described in Section 13

Characteristics of Power and Energy

Electric power and energy delivered to the Buyer under to this contract shall be
1n the form of three phase alternating current at operating voltages and
frequencies established by the National Electric Network

Electric power and energy delivered to the National Electric Network under to
this contract shall be in the form of three phase alternating current at operating
voltages and frequencies established by DC Energia

The Seller agrees to participate in the negotiation of a multilateral agreement in
Central Asia regarding frequency regulation services

The National Electric Network agrees to participate 1n the negotiation of a
multilateral agreement 1n Central Asia regarding frequency regulation services
or to designate an organization that will participate in such negotiations on its
behalf

Draft prepared by Hagler Bailly Consulting
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Delivery Points

The capacity and energy provided by Seller will be delivered at the border of
the Seller’s country at the following points on the high-voltage network

I the 500 kV power line connecting [substation A] to [substation B], at
the border point between the Seller’s network and the National
Electric Network

2 the 500 kV power line connecting [substation D] and [substation
E], at the border between the Seller’s country and [a third country]

If one of the delivery points specified above 1s not on the National Electric
Network, the Buyer shall be responsible for negotiating the wheeling
agreement or agreements necessary to deliver capacity and energy from the
border of the Seller’s country to the National Electric Network The Seller
shall maintain interconnections with the power systems that are able to provide
the necessary wheeling services The Buyer 1s responsible for all wheeling
charges including energy used to compensate the wheeling power system for
transmission losses

Additional delivery points may be established by agreement between the Seller
and the National Electric Network

Scheduling

The Buyer has no obligation to give advance notice to the Seller or to the
National Electric Network of Buyer’s daily schedule of electricity
consumption

Monitoring and Metering

The Buyer’s electricity consumption will be metered on an hourly basis and
metering data will be provided to the National Electric Network on a weekly
basis

The Seller and the National Electric Network will negotiate a procedure for
metering Seller’s delivery of capacity and energy under this contract If the
Seller’s delivery point 1s not metered, data will be provided from another point
on the Seller’s system, and an appropriate allowance will be made for losses
between the metering and delivery points

Deficiencies and Interruptions

If the Seller 1s unable to deliver the full amount of firm energy 1n a particular
quarter, due to conditions in the Buyer’s country that are not force majeure
(Article 17), the Seller has no obligation to make up for the deficiency The
Buyer shall pay for the number of kWh actually delivered

Draft prepared by Hagler Bailly Consulting
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92  Ifthe Seller 1s unable to deliver the full amount of firm energy 1n a particular
quarter, due to conditions in the Seller’s country that are not force majeure
(Article 17), the Seller must deliver the deficiency during the following
quarter For each quarter the Buyer shall pay for the number of kWh actually
delivered

93  Ifthe Seller 1s unable to deliver the full amount of firm energy in a particular
quarter because the price of firm energy under this contract 1s substantially
below the price needed to recover the Seller’s cost of fuel used 1n power
generation, the Buyer and Seller shall attempt to renegotiate the price of energy
according to Article 12

10 Rates and Charges

101  The base price for firm energy delivered under this contract is ____ US cents
per kWh This price does not include capacity payments, which are described
1n section 10 4

102 The price for non-firm energy delivered under this contractis __ US cents
per kWh

103 The price for firm capacity that 1s reserved under this contract s ____ US
dollars per kW per month

104  The Buyer’s country and the Seller’s country have no customs duties on
electric energy If erther country imposes customs duty on electric energy,
prices may be renegotiated according to Section 12

11 Price Adjustments

111 The Seller has the authority to adjust the price for firm energy according to
changes in the average price of natural gas exported by Turkmenistan, 1f the
Seller 1s able to obtain the necessary data For this type of adjustment the
renegotiation procedure described 1n Article 12 1s not necessary If the Seller
cannot obtain the necessary data, there will be no price adjustment and the
price of firm energy will equal the base price of firm energy

112  The standard cost of natural gas for power generation, 1s defined as
S¢ = (Ps/Cs)*Re
where
S = the standard cost of gas for power generation, 1n US cents per kWh
P, = the average price of gas exported by Turkmenustan,
in US cents per thousand cubic meters, at the border of Turkmenistan
Cs = the average heat content of gas exported by Turkmenistan
in GJ per thousand cubic meters,
R; = the heat rate of a typical gas-fired power station on the Seller’s system,
in GJ per kWh
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12

121

122

123

124
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131

132

The Seller shall calculate the standard cost of natural gas for power generation
for the month of December 1996 and for each month of 1997 The adjusted
price of firm energy shall be calculated as follows
M= Bg + (Sgm - Sass)
where
M, = the monthly adjusted price of scheduled electric energy
1n a particular month m
B = the base price of firm energy
Seu = the standard cost of gas for power generation
in a particular month m
Suss = the standard cost of gas for power generation 1n December 1996

Price Renegotiation

The prices for capacity and energy 1n the first quarter of 1997 may not be
renegotiated, although the price of firm energy may be adjusted according to
Section 11

The prices for capacity and energy for subsequent quarters may be renegotiated
by Buyer and Seller at any time If these prices are successfully renegotiated,
the contract must be amended by a document signed by both Buyer and Seller
A change 1n prices may be justified on the basis of changes mn the Seller’s cost
of generating electric energy for export, changes 1n the Seller’s cost of
maintaining generating capacity and operating reserves, or changes in the price
of capacity and energy under other electricity trade agreements 1n Central Asia

Neither the Buyer nor the Seller has the right to unilaterally change the prices
for capacity and energy under this contract A change in prices, other than a
rate adjustment according to Section 11, may be proposed by either party but 1t
shall not take effect until both parties have signed an amendment to this
contract

Both Buyer and Seller intend to implement the sale of capacity and energy as
described 1n Section 4 Therefore the purpose of price renegotiation 1s to
determine the price at which the transaction described mn Section 4 1s
acceptable to both Buyer and Seller

Billing and Payments

No later than the 7" day of each month, the National Electric Network shall
provide both Buyer and Seller with a calculation of the quantities used to
compute the Seller’s invoice firm energy, non-firm energy, and firm capacity

In exchange for electric energy and capacity the Buyer may use energy
commodities as a form of payment In the remainder of this section the Buyer
1s the Buyer of electric energy and capacity and the Seller 1s the Seller of
electric energy and capacity
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133

134

135

136

Not later than the 7" day of each month, the Seller shall provide the Buyer
with a price list for energy commodities that may be used as a form of payment
for electric energy and capacity For electric energy and capacity delivered in
the month of January 1997 the price list shall be as follows (for export at the
border of the Buyer’s country)

Gasoline $200 per ton

Diesel fuel $150 per ton

Heavy fuel o1l $75 per ton

Crude o1l $100 per ton

Natural gas $60 per thousand cubic meters

Coal (Ekibastuz) $20 per ton
Coal (Karaganda)  $30 per ton

Not later than the 10™ day of each month, the Buyer shall notify the Seller of
the portion of the invoice that the Buyer wishes to pay in USD or other
currency, by bank transfer This portion 1s defined as the “currency payment
amount ” It may equal zero, because the Buyer 1s not obhigated to provide the
Seller with payment in USD or any other currency For the portion of the
invoice that 1s not paid i currency, the Buyer 1s obligated to deliver energy
commodities as described below

Seller shall send the Buyer an mvoice on the 14" of each month for the
capacity and energy provided in the preceding month The total amount of the
invoice for electric capacity and energy shall be shown in USD  Seller shall
also submit a proposed schedule of energy commodities to be delivered by the
Buyer 1n exchange for the electric energy received The total value of energy
commodities in this schedule must be calculated in USD  Thus total plus the
currency payment amount must equal the amount of the Seller’s invoice for
electric capacity and energy

The Seller’s invoice will state the terms and conditions for the delivery of
energy commodities by the Buyer One of the following options must be
proposed for each commodity Buyer 1s not responsible for any storage or
transportation costs outside the Buyer’s country

136 1 The commodity may be delivered to the Seller in the following month
If storage 1s necessary 1n the Seller’s country, Seller 1s responsible for
the cost of storage

13 6 2 The commodity may be delivered to the Seller during the following
winter according to a delivery schedule set by the Seller

136 3 An o1l commodity may be delivered to an o1l storage terminal with
access to mnternational markets The ownership of the commodity may
be transferred to the Seller’s account with a broker or marketing
company designated by the Seller

13 6 4 The commodity may remain 1n the Buyer’s country but the ownership
may be transferred to the Seller’s account with a broker or marketing
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137

14

141

15

151

152

company designated by the Seller The Seller must specify a location at
which ownership 1s transferred from the Buyer

136 5 The commodity may be delivered by the Buyer to a third country
designated by the Seller The commodity 1s ultimately consumed 1n the
third country The Seller 1s responsible for arranging for the receipt of
money or other compensation from the third country

13 6 6 The commodity may be delivered by the Buyer to a transportation
company or transportation enterprise designated by the Seller The
Seller 1s responsible for arranging for the export of the commodity to
markets outside Central Asia

Buyer shall deliver or store energy commodities according to Seller’s
mnstructions On a monthly basis the Buyer shall submit a report to the Seller
describing the status of activities performed to implement the commodity
delivery schedule

Operating Committee

This contract does not require that an operating commuittee be formed If an
operating commuittee 1s formed under another agreement between the Seller
and the National Electric Network, the operating commuittee’s responsibilities
should be defined 1n that agreement

Settlement of Disputes

Either party to this contract may refer questions to the Central Asia Energy
Council for resolution If this alternative 1s selected, the party making a
request to the Council must ask the Council to form an arbitration panel
consisting of three members of the Council who do not represent the Buyer’s
country or the Seller’s country or any power system 1n either country The
decision of the arbitration panel should be considered a final decision and the
matter should not be referred to any other panel or court unless the Energy
Charter Treaty explicitly requires such a referral If one of the parties does not
accept the decision of the arbitration panel, that party may consider
termnation of this contract i accordance with Section 21

Either party to this contract may 1nitiate the dispute resolution procedures of
the Energy Charter Treaty In this situation the other party must respond n
accordance with its obligations under the Energy Charter Treaty
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171
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Liabilities

The parties to this contract may negotiate and sign other international
agreements, including multilateral agreements, which 1dentify circumstances in
which one party 1s liable for loss or damage associated with a failure of the
high voltage network or a major disturbance 1n voltage or frequency

However, nothing 1n this contract creates any liability for either the Buyer or
the Seller to provide compensation for loss or damage None of the language
in this contract should be used to determine whether liability exists under some
other agreement

If any subcustomers receive energy from the Buyer, the Seller 1s not liable for
any loss or damage to these subcustomers

If the government of the Seller’s country unilaterally determines that the Seller
1s liable for loss or damage associated with a failure to deliver electricity or a
major disturbance 1n voltage or frequency, the Seller shall consider this a
domestic 1ssue that does not involve the Buyer

Force Majeure

Both parties shall exercise due diligence to perform their obligations under this
contract, but conditions may arise which prevent or delay performance by one
or the other because of causes beyond a party’s reasonable control, including
flood, drought, earthquake, storm, lightning, fire, explosion, epidemic, war,
riot, civil disturbance, and sabotage If a party 1s unable to fulfill any
obligations by reason of such causes, it shall be excused from performing to
the extent 1t 1s prevented or delayed from doing so, but it shall exercise due
diligence to correct such mability

The Seller shall make reasonable efforts to pay salaries and wages to power
system worhers, to pay fuel suppliers for fuel delivered, and to collect revenues
from customers

If either party 1s able to anticipate force majeure conditions, that party shall
make reasonable efforts to inform the other party so that the other party can try
to mitigate the adverse effects of force majeure conditions

Applicable Law

This agreement shall be interpreted according to the laws of the Seller’s
country, subject to the condition that the Buyer shall not be prevented or
restricted from following the dispute resolution procedures described in
Sectron 15

The Energy Charter Treaty shall be used as a guide to international law
pertaining to dispute resolution

Draft prepared by Hagler Bailly Consulting



ml N M AN N D BN TE BN S B B N

Contract for the Sale of Capacity and Energy to an Industrial Customer - Page 12

19 Government Approvals and Authorities

191 This contract may be signed by government minustries or agencies whose
approval 1s needed to implement the contract In any case the parties to the
contract are simply the Buyer, the Seller, and the National Electric Network

192 By signing this contract, the parties indicate that they have obtamed all
necessary government approvals needed to implement this contract on the
effective date of the contract

193 Ifthe Buyer’s country creates a regulatory agency with jurisdiction over
electricity import contracts, after this contract 1s signed, the Buyer shall be
responsible for securing any approvals required to import electricity and the
National Electric Network shall be responsible for securing any approvals
required to transmit electricity to the Buyer Similarly, if the Seller’s country
creates a regulatory agency with jurisdiction over electricity export contracts,
after this contract 1s signed, the Seller shall be responsible for securing any
approvals required from the regulatory agency

194  Nothing in this contract shall obligate the Buyer to provide information to a
government agency or ministry 1n the Seller’s country or obligate the Seller to
provide information to a government agency or ministry in the Buyer’s
country

20 Succession and Assignment of Rights

201  If any party to this agreement 1s corporatized, privatized, or restructured so
that a single company, enterprise, or mnistry is the legal successor, that
successor shall be subject to all of the provisions of this contract as though the
successor were one of the original parties to the contract

202 If any party to this agreement 1s restructured so that two or more companies,
enterprises, or ministries are the legal successors but only one of them has
authority to import or export electric energy, that successor shall be subject to
all of the provisions of this contract as though the successor were one of the
original parties to the contract

203 Ifthe National Electric Network 1s restructured and it 1s not clear what entity
should become the successor under this contract, the Seller shall ask the
Ministry of Energy in the National Electric Network’s country to designate a
legal successor Simularly, 1f the Seller s restructured and it 1s not clear what
entity should become the successor under this contract, the National Electric
Network shall ask the Ministry of Energy in the Seller’s country to designate a
legal successor

204 Unless a party 1s corporatized, privatized or restructured, that party may not
assign 1ts rights and responsibilities under this contract to any other
organization

Draft prepared by Hagler Bailly Consulting
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Termination

This contract may be terminated at any time by mutual agreement between the
Buyer and Seller

If the Buyer 1s 1n default under this contract, the Seller shall have the right to
terminate this contract after giving three month’s written notice to the Buyer, if
such default 1s not corrected before the end of the three-month period
Simuilarly, if the Seller 1s in default under this contract, the Buyer shall have
the right to termnate this contract after giving three month’s written notice to
the Seller, 1f such default 1s not corrected before the end of the three-month
period

If the amount of deficit energy exceeds the Buyer’s total consumption over a
period of one week, the Seller shall be considered 1n default of this contract
and the National Electric Network has the right to terminate the contract

If one party claims that another party 1s in default but the other party disagrees,
the dispute should be resolved according to the dispute resolution procedures
described 1n Section 15

Relationship to Agreements with Other Parties

This contract does not alter the obligations of the Seller to comply with
regulations 1ssued by the appropriate government authorities responsible for
regulating the flow of rivers 1n Central Asia for the purpose of providing
urigation and environmental protection

The responsibilities of Dispatch Center Energia under this contract are subject
to multilateral agreements concerning Dispatch Center Energia

Incorporation of Annexes and Exhibits

A map of the interconnection facilities and 1s shown 1n Annex 1

No other annexes are mcluded in this contract

Procedure for Amendment

The terms of this contract may be modified at any time by the addition of an
amendment or amendments An amendment 1s defined as a short document
attached to the main document and signed by representatives of both parties
An amendment must very clearly identify the paragraphs of the contract that
are modified by the amendment

The parties shall meet no later than November 1, 1997 to discuss the
possibility of extending the term of the contract beyond December 31, 1997
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IN WITNESS WHEREOF, the Buyer, the Seller, and the National Electric Network
hereto have caused this Agreement to be signed as of the [1st] day of [March 1997]

[representing the Buyer]

[representing the Seller]

[representing the National Electric Network]

Annex 1
Map of Interconnection Facilities and Delivery Points
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AGREEMENTS ON ACCESS TO ELECTRICITY MARKETS
AN EXAMPLE FROM THE EUROPEAN UNION

Charles F Zimmermann, Hagler Bailly Consulting

Regional Seminar on International Electric Power Contracts
Almaty, Kazakstan, December 11-12, 1996

Background

The Government of Kazakstan approved a Program of Privatization and Restructuring of the
Electric Power Sector 1n Resolution No 663 of the Government of the Republic of Kazakstan,
dated May 30, 1996 The stated objectives of the program are “to create competition 1n the
process of electric energy production and to arrange the independent delivery of electric
energy by creation of a wholesale electricity market” and to set up a regulatory framework
consistent with the creation of a competitive market Because Kazahstan 1s the leading
importer of electricity in Central Asia and because the electric grid of the southern portion of
Kazakstan 1s part of an interconnected power system spanning flve countries, it 1s only natural
that the other Central Asian Republics (CARs) are interested in knowing whether they will
have an opportunity to sell electricity to large industrial customers or other wholesale market
customers in Kazakstan Until 1996, Kazakstanenergo (a state-owned power system and
owner of the national electric network) had a complete monopoly over electricity imports and
exports 1n Kazakstan, but now 1t 1s possible that a more competitive structure will be created

Seminars on International Electiic Power Contracts and Power Pooling were held in the five
CARs 1n August 1996, under USAID funding At each of these seminars the local participants
requested Hagler Bailly Consulting to prepare a sample contract for the sale of electricity
from a power system 1n one country to a large industrial customer located in another country
The wording of Kazakstan’s request suggested that access would be restricted to customers
directly connected to the national electric network, which includes all power lines at 220 kV
and higher voltages The other four countries used simpler wording

e Kazakstan Contract power system - National Electric Network - large customer

s Kyigyzstan, Uzbekistan, Turkmenistan, Tapkistan Contract power system - a large
customer in another country

In Central Asia the five countries have very different structures of power sector ownership
and management, and 1t 1s not at all clear that an opening of the electricity market 1n
Kazakstan will be accompanied by an opening of the market in other countries The request
for a sample contract might be considered in the context of a broader 1ssue, that 1s, the
question whether the CARs should negotiate some sort of agreement regarding access to
wholesale customers connected to the high-voltage electricity networhs

North American experience does not provide a suitable example of a multilateral agreement
on access 1ssues International electricity trade in North America 1s largely between the
United States and Canada, where neither country has a national grid company or national
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electric network company A muxture of ownership structures, public and private, exists in
both countries Similar types of sales contracts and wheeling contracts are used on both sides
of the border

In western Europe, however, the question of access to electric networks has been debated and
resolved within the government structures of the European Union The process of debate
began with the submussion of a proposal by the Commuission (originally the “Commussion of
the European Community”) on 24 February 1992 and concluded with a 34-page Directive
1ssued by the Council on 25 July 1996 The Directive 1s subject to approval by the European
Parliament It 1s not an agreement among power systems, 1t might be considered a type of
free trade agreement that has been specifically developed to deal with electricity trade

This paper provides a summary of the key points in the 25 July 1996 EU directive Concerning
common rules for the internal market in electicity (“the Directive”) The paper summarizes the
types of reforms and policy decisions that will have to be made by EU members

Basic ohjectives

The Directive does not contain a concise summary of its objectives The introductory
“Whereas” section of the Directive 1s 6 pages in length The following summary 1s based on
an nterpretation of the document as a whole

Over the past decade the EU has established various long-term goals concerning economic
integration, such as a “single financial market” throughout the EU In the electric sector the
objective of this Directive 1s to introduce reforms which move the EU closer to a single
electricity market, in the sense that electricity prices paid by suppliers, distribution companies
and large industrial customers should be increasingly determined by regional competition,
without regard to national borders The 1dea 1s that an electricity producer should have access
to different customers, and a distribution company, supplier, or large industrial customer
should have either (a) access to different producers, or (b) the opportunity to buy electricity
from a monopolist at the price level that would be achieved by access to different producers
When these conditions are achieved, the result 1s not called a “single electricity marhet” but
simply “a competitive marhet 1n electricity ”

There are two concepts supporting this objective First, the electricity sector 1s considered to
be subject to the general principle that national borders within the EU should not result in
trade barriers, 1n any sector Second, electricity 1s considered to have an effect on the
competitive position of manufacturers located 1n different countries, and no manufacturer
should be placed at a competitive disadvantage vis-a-vis other EU manufacturers, as a
consequence of artificially distorted electricity prices

Although some paragraphs in the Directive provide a basis for a country to make exceptions,
the general tone of the document strongly supports equal rights for all electricity producers in
all EU countries to participate in a regional competitive marhet Large electricity consumers’
rights to network access are also supported

In the following discussion several of the important legal terms and phrases are shown n
italics, followed by a definition  Unfortunately, there are a few terms - for example,
“equivalent economic results” or “non-discriminatory” - which are not defined by the
Directive, despite their important role in the document

Hagler Bailly Consulting
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Obligations of member countries
According to the Directive each EU member must implement the following steps

1 Designate a system operator for the transmission system and give the system operator very
broad powers to ensure the security of supply and the construction of interconnections with
other countries The system operator 1s responsible for dispatch (Article §, point 1) but 1t
1s much more than a dispatch center, 1t must be “responsible for ensuring a secure, reliable
and efficient electricity system” (Article 8, point 3) 1t receives information needed “to
ensure the secure and efficient operation, coordinated development and interoperability of
the interconnected system” (Article 7, point 4) If the member country offers negotiated
access, the system operator must negotiate prices for wheeling and must publish an
indicative range of prices (Article 17, pomnts 2 and 3) A reasonable interpretation of these
phrases 1s that the system operator must be either the owner of the transmission grid or an
entity backed by very strong multilateral agreements such as those supporting Nordel

2 Require vertically integrated undertakings (as defined 1n Article 2, point 18) to prepare a set
of accounts 1n which generation, transmission, distribution, and non-electricity activities
are treated as profit centers or independent divisions of the undertaking For each of these
activities there must be a balance sheet and a profit and loss account (Article 14, point 3)
The term undertaking 1s not defined but 1t 1s used in a very general way to describe
companies, public enterprises, or other types of organizations that operate in the power
sector

3 Require vertically integrated undertakings to set up a management structure in which
transmission system operations are independent of generation and distribution operations
(See, for example, Article 7, point 6)

4 Designate a competent authority to “settle disputes concerning contracts, negotiations and
refusal of access or refusal to purchase ” (Article 20, point 3)

5 Guarantee certain forms of network access to the transmission grid, that 1s, (a) allow
independent producers and autoproducers to supply their own subsidiaries and (b) allow

producers 1n other countries to participate 1n tenders for new domestic generating capacity
(Article 20, pomnt 1)

Surprisingly, there are no references to the organizations responsible for regional coordination
in the European electric sector (for example, UCPTE, Nordel, Centrel, or UNIPEDE)
despite the fact that the Directive promotes regional coordination

Although the language of Article 3, point 2 suggest that i principle a member country could
try to evade these requirements by establishing some sort of “public service obligations” on
power sector undertahings, the language of Article 3, point 3 suggests that exceptions to the
Directive are limited to only three topics - the choice of authorization or tendering, the choice
of negotiated access or a single buyer, and authorizations to construct direct ines These topics
are explained below
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R BN W e Ty By aE IR N B EE T oS ..

AGREEMENTS ON ACCESS TO ELECTRICITY MARKETS - 5

The Directive does not contain a definition of “electricity supply undertaking” although
supply consists of “the delivery and/or sale of electricity to customers” (Article 2, point 16)
It 1s clear from the wording of Articles 17, 18, and 21 that the Directive does not require any
EU member to authorize the existence of electricity supply undertakings

In summary, producers always have access rights, but an EU country can refuse to authorize
the existence of electricity supply undertakings within that country’s territory  If an EU
member sets up eligibility criteria that yield a small set of eligible customers, the Commission
has authorty to force a country to change the eligibility criteria when they become too
restrictive (Article 19, point 4) Furthermore the EU member cannot prevent its eligtble
customers from negotiating with electricity supply undertakings located 1n other countries
(Article 17, point 1 and Article 18, point 1)

Each country has a choice between two policy options

o Negonated access Under this heading there are actually two options One option is
to enable entities with access rights to negotiate with the transmission system
operator, and to enable an eligible customer to negotiate with the distribution
system operator when the customer is connected to the distribution system The
objective 1s to enable entities with access rights to “conclude supply contracts with
each other on the basis of voluntary commercial agreements” (Article 17, point 1)
The other option 1s to give eligible customers a right of access on the basis of
published wheeling tariffs (Article 17, point 4) The published tanffs should give
the eligible customers a degree of access that 1s “at least equivalent” to the
negotiation procedure

o Single buyer procedure Under this heading there are also two options One option 1s
to make the single buyer a reseller In this situation the single buyer publishes a
wheeling tanff, offers a sale price to the customer, allows the customer to negotiate
with the producer, and buys the electricity from the producer at the sale price
minus the wheeling tariff The other option 1s to give entities a right of access on
the basis of published, non-discrimmatory wheeling tariffs (Article 18, point 3)
This 1s very similar to the published tanff option under “negotiated access ”

The single buyer 1s not permuitted to establish tariffs or restrictions that make the negotiated
access procedure more desirable from the standpoint of the producer or the eligible customer
The two approaches “must lead to equivalent economic results and hence to a directly
comparable level of opening up of markets and to a directly comparable degree of access to
electricity markets” (Article 3, point 1)

[t 15 possible to have a mixture of the two procedures, 1 € , a choice between (a) the single
buyer as reseller and (b) negotiated access, these options are described in Article 18, point 3
Presumably the single buyer can decide which option to offer to the customer

If a country desires, the system operator can also act as the single buyer The single buyer
could also be a national electricity marketing organization which 1s not the system operator
The EU member country must “designate a legal person to be the single buyer within the
territory covered by the system operator” (Article 18, pomnt 1) If any generation or
distribution undertahings are affiliated with the single buyer, the single buyer 1s not allowed to
discriminate 1n favor of them
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If a member country dectdes that either alternative would “obstruct the performance  of the
obligations imposed on electric utilities in the general economic interest” and finds that
rejecting both forms of access would not affect the development of trade “to such an extent as
would be contrary to the interest of the Community,” that country may reject both
procedures (Article 3, point 3) Given this language, the rejection of both forms of access
would appear to be difficult to justify except in EU countries that are not connected to
UCPTE or Nordel (for example, in Greece)

Direct lines

A direct ine (see Article 2, point 12) 1s a power line which 1s owned by a producer, customer,
or electricity supply undertaking and not by a transmission system operator or distribution
svstem operator The Directive basically divides the electric grid of EU members into three
components

e the interconnected system, which includes a number of transmission (high-voltage)
and distribution (medium- and low-voltage) systems (Article 2, point 11)

e direct ines, which are connected to the interconnected system and are
“complementary” to 1t (Article 2, point 12)

o small isolated systems, which recetve less than 5 percent of their energy from the
interconnected system (Article 2, point 23)

Direct lines may be constructed by producers, by eligible customers, and also by electricity
supply undertakings in countries where such undertakings are authorized to exist (Article 21,
point 1) Article 21 simply requires EU member countries to authorize the construction of
direct lines, but the rights of a producer, eligible customer, or supply undertaking to buv or
sell electricity are defined 1n Articles 17 and 18, which explain negotiated access and the
single buyer form of access

If a member country decides that a direct line would “obstruct the performance  of the
obligations imposed on electric utilities 1n the general economic interest” and finds that
refusal to authorize the direct line would not affect the development of trade “to such an
extent as would be contrary to the interest of the Community,” that country may refuse to
authorize the direct line  (Article 3, point 3) However, the direct line can hardly pose a
threat to trade unless 1t 1s associated with network access, which 1s undoubtedly the key 1ssue
in a controversy The language of Article 3 can be used to restrict access as well

Relevance to future EU members

The Directive deals with the “internal market,” not with interconnections between the EU
and the rest of Europe It was written for EU members and does not contain any discussion
of non-members or possible future members of the EU It 1s possible that the countries of
central and eastern Europe will be subject to a revised form of the Directive by the time they
become EU members, but any country presently seeking to join the EU can assume that 1t will
need to comply with the Directive sooner or later
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The Commussion has the authority to allow an EU country to implement a “transitional
regime” if the country can show that the Directive would prevent the country from honoring
“commitments or guarantees of operation given before the entry into force of this Directive”
(Article 24, pomnt 1) In this phrase there 1s a suggestion that in some countries the
Commussion may decide to protect long-term commitments that were used to attract private
mvestment However, 1t does not appear that a transitional regime would be accepted on the
grounds that 1t would enable a power system to offer subsidized tariffs to selected classes of
customers Certain restrictions on the electricity market might be retained to respect “public
service obligations” under Article 3, point 2, provided such obligations are “non-
discriminatory ”

The Directive 1s intended to remain in effect for nine years, after which “a further opening of
the market” could be initiated according to some future directive 1ssued by the European
Parliament and the Council (Article 26) This nine-year period (1996-2005) 1s generally
regarded by countries in central and eastern Europe as the period in which they might join the
EU

[f the Baltic countries join the EU, the system operator requirement may be difficult to
implement The regional dispatch center today has very little control over the transmission
svstem plans and capital investment programs of the individual Baltic power systems Some
sort of power pool agreement or restructuring of the ownership of the transmission grid might
need to be considered The Directive does not allow any exceptions to the creation of a
strong transmission system operator
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Bilateral Firm Capacity and Energy Wheeling Agreement - Page 2

PURPOSE

The purpose of this agreement 1s to provide the detailed terms and conditions under
which the Wheeler shall transport electrical capacity and energy from the Seller to the
Buyer

STATUS OF PREVIOUS AGREEMENTS BETWEEN THE PARTIES

31  This Agreement 1s written 1n accordance with Agreements on Economic
Cooperation among the Government of the Republic of [Buyer’s country], the
Government of the Republic of [Seller’s country], and the Government of the
Republic of [Wheeler’s country] dated [December 1996], hereinafter known as the
“agreements on economic cooperation ” This contract 1s mtended to implement the
agreements on economic cooperation, which are still 1in effect

32  The Governments of the Buyer’s country, the Seller’s country, and the
Wheeler’s country are each signatories of the Energy Charter Treaty dated December
17,1994 Therefore this Agreement 1s subject to the terms and conditions of the
Energy Charter Treaty

33  The Seller and the Buyer have executed a “Contract for the Sale of Capacity
and Energy”, dated [December 1996] which defines certain obligations that each has
to the other relative to the transaction described by this Agreement, but which adds no
further obligations upon the Wheeler

34  Nothing in this section will prevent the Parties from entering into future
bilateral or multilateral agreements that may alter the terms of this Agreement

TERM OF AGREEMENT

The term of this Agreement shall begin on the Effective Date and continue until
This Agreement may be renewed for an additional
(years)(months) upon mutual agreement among the three Parties

TERMS OF SERVICE

51  Metering Metering equipment shall be installed and maintained according to
the requirements of the Contract for the Sale of Capacity and Energy executed
between the Seller and the Buyer

52  Losses Unless otherwise agreed among the Parties, the extra transmission
losses (either positive or negative) in the wheeler’s system shall be compensated by a
percentage reduction in the amount of energy delivered to the Buyer, relative to the
amount recerved from the Seller The amount of the reduction, applied as a
percentage of the kWh delivered under the Contract for the Sale of Capacity and
Energy, shall be estimated by load flow studies and agreed upon by the Parties
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11

83 Barter Pavments In exchange for providing wheeling services, the Wheeler
may accept energy commodities as payment The Buyer must pay in currency unless
the Wheeler’s invoice lists specific energy commodities that may be delivered in lieu
of currency payment, specifying the quantities to be delivered and the delivery points
or storage locations The comparable value of various energy commodities shall be as
published by the Central Asia Energy Council, as revised by them from time to time

84  Failure to Pay

(a) A failure of the Buyer to pay the Wheeler within the time for payment
shall result 1n interest accruing on such unpaid amounts at a rate equal to __ %
per annum

(b)  If the Buyer fails to pay the Wheeler any amount required under this
Agreement, the Wheeler shall provide notice to the Buyer of the overdue
amounts If, by the due date for payments in the next billing cycle, the Buyer
has not cured the non-payment, including interest, the Wheeler may, by 1ts
unilateral decision, withhold the furnishing of wheeling services to the Buyer

LIABILITIES

In no event shall any of the Parties to this Agreement be liable to the other Parties for
any incidental, consequential, multiple or punitive damages, loss of revenues or
profits, attorneys fees or costs arising out of, or connected in any way with the
performance or non-performance of this Agreement

FORCE MAJEURE

101 Obligations Excused A Party’s obligations under this Agreement shall be
excused (except for 1ts payment obligations) to the extent and for the period that the
Party’s 1nability to perform 1s caused by an event of Force Majeure affecting the
Party, and only to the extent of the duration of the same, provided that the Party
claiming Force Majeure shall make all reasonable efforts to cure, mitigate or remedy
the effects of the Force Majeure event

102 Notice of Event The Party claiming a Force Majeure event shall give notice
in writing to the other Parties as soon as 1s practicable, but not later than two days
after the date on which such Party knew or should have known of the commencement
of the Force Majeure event

DISPUTE RESOLUTION

Any dispute among the Parties to this Agreement arising out of or related to this
Agreement and which cannot be resolved by informal means among the Parties shall
be referred to the Central Asia Energy Council, which shall form a three-member
arbitration panel The decision of the arbitration panel shall be considered a final
decision and the matter should not be referred to any other panel or court except in
accordance with the Energy Charter Treaty

Draft prepared by Hagler Bailly Consulting é}
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GOVERNING LAW

The terms of this Agreement shall be construed and enforced 1n accordance with the
laws of the Buyer’s country The Energy Charter Treaty shall be used as a guide to
international law pertaining to dispute resolution

NOTICES

Except as otherwise expressly provided herein, any notice required hereunder shall be
in writing and may be given by any of the following means Overnight courier, hand
delivery, facsimile or other relhiable electronic means

Notice shall be given to the Seller at

Notice shall be given to the Buyer at

Notice shall be given to the Wheeler at

Any notice shall be deemed to have been given (1) upon delivery 1if given by overnight
courier or hand delivery or (11) upon confirmation 1if given by facsimile or other
reliable electronic means A Party may change 1ts address for receiving notices
contemplated by this Agreement by delivering notice of 1ts new address to the other
Parties

SUCCESSORS AND ASSIGNS

The rights and obligations created by this Agreement shall inure to and bind the
successors and assigns of any of the Parties, provided, however, that such Party shall
not assign such rights and obligations without the written consent of the other Parties

WAIVER

Delay by any Party in enforcing its rights under this Agreement shall not be deemed a
waiver of such rights Any waiver of rights by a Party with respect to any default or
other matter arising under this Agreement shall not be deemed a waiver with respect
to any default or other matter arising under this Agreement

I 12
' 13
. 15
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SEVERABILITY

If any term, condition, covenant, restriction or other provision of this Agreement 1s
held by a court or regulatory agency of competent jurisdiction or by legislative
enactment to be invalid, void or otherwise unenforceable, the remainder of the terms,
conditions, covenants, restrictions and other provisions of this Agreement shall
remain 1n full force and effect unless such an interpretation would materially alter the
rights and privileges of any Party hereto If any term, condition, covenant, restriction
or other provision of this Agreement 1s held by a court or regulatory agency of
competent jurisdiction or by legislative enactment to be invalid, void or otherwise
unenforceable, the Parties shall attempt to negotiate an appropriate replacement
provision or other revisions to this Agreement to restore the rights and obligations
conferred under the original Agreement

ENTIRE AGREEMENT

This Agreement including all schedules, appendices and other attachments hereto and
made part hereof, 1s the Parties’ complete and exclusive statement of the terms of the
Agreement and the matters contemplated herein  All prior written and oral
understandings, offers or other communications of every kind pertaining to the subject
matter of this Agreement are hereby superseded

AMENDMENT

This Agreement may be amended only 1n writing and as agreed to by and signed by
authorized representatives of the Parties

The Parties have caused this Agreement to be executed by the duly authorized representatives
as of the date first set forth above

The SELLER The BUYER
By By
Organization Organization
Name Name
Title Title
The WHEELER
By
Organization
Name
Title

Draft prepared by Hagler Bailly Consulting
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ATTACHMENT 1

CALCULATION OF FIRM POWER WHEELING RATE

Firm Service to be wheeled MW
Replacement cost of wheeling assets (unit)
Discount rate %
Economic life of assets years
Annualized replacement cost* (unit)

Wheeling asset as percentage of

maximum asset MW capability %
Annual rent of wheeling asset (unit)
Operation & Maintenance charge (at %) (unit)
Annual Wheeling Charge (unit)
Monthly Wheeling Charge (umit)

= R=Per/[l-(141)"]  where

R = recurring annuity value equivalent (over 25 years) to the present value
of the replacement cost

P = the one-time replacement cost of the facility (present value)

r = discount rate

n = economic life of the facility

Draft prepared by Hagler Bailly Consulting
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METHODOLOGY FOR CALCULATING WHEELING TARIFFS

Dawid Thornton, CMPI
Charles Zimmermann, Hagler Bailly Consulting

Regional Semunar on International Electric Power Contracts
Almaty, Kazakstan, December 11-12, 1996

The purpose of this paper 1s to describe alternative methodologies for calculating
wheeling tanffs, based on North American experience, and to recommend a
methodology that can be applied to wheeling transactions among the Central Asian
republics

Definitions of terms

A transmussion system 1s a high-voltage network within a geographic area It 1s a set of
assets and 1t 1s not necessarily an organization such as a state enterprise or joint stock
company

In Central Asia the high-voltage network (HV) may be defined as 110 kV and higher
voltages and the extra high-voltage network. (EHV) may be defined as 220 kV and
higher voltages

A power system 1s an organization which owns and operates high-voltage electric
networks

An interconnection point 1s a location on the high-voltage network where energy 1s
transferred from one power system to another

A wheeling transaction 1s an agreement to wheel power from a specific source (for
example, a generating station or a interconnection point between two power systems)
to a specific destination (for example, a large industrial customer or a second
interconnection point between two power systems) The duration of the transfer of
energy may be only a few hours or an entire year, the transaction may include many
transfers of energy over a period of one year

A wheeling tariff 1s a price for transmission service that 1s applied to many wheeling
transactions [t can be established by a voluntary agreement among power systems, or
1t can be established by a regulatory agency or ministry For international transactions
it would normally be established by a voluntary agreement among power systems

A postage stamp tariff 1s a wheeling tariff that 1s a standard price per MW regardless of
the distance between the source and destination and regardless of the path in which
the energy travels when the transaction 1s implemented

In a specific wheeling transaction, a wheeler 1s a power system which provides
transmission services A wheeler transports electric energy so that it can be consumed
1n the geographic area of another power system

Hagler Bailly Consulting
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METHODOLOGY FOR CALCULATING WHEELING TARIFFS - 2

A power pool 1s a group of power systems which have voluntarily formed a pool by
signing a pool agreement The pool 1s used to improve the reliability of electricity
supply, regulate voltage and frequency, and facilitate short-term energy sales
transactions which enable the power systems to lower the cost of electric generation

Energy 1s measured n kWh or MWh  Capacity 1s requested or scheduled by the buyer
and 1s measured 1n kW or MW  Power 1s measured in kW or MW and 1t 1s simply a
physical flow, 1t 1s not necessarily requested or scheduled by the power system which
recelves it

List of methodologies

There 1s no single “correct” way to calculate a bilateral or multilateral wheeling tanff
Within the United States, hundreds of wheeling contracts are negotiated annually and
probably no two of them are exactly alitke In this paper the most commonly used
methodologies are presented 1n an analytical framework that 1s used to compare the
alternatives It 1s possible to consider four different methods of calculating costs, and
apply each of these methods to three different types of transactions or agreements
The methods of calculating costs will be described in more detail below, but the basic
1deas behind each method may be summarized as follows

¢ Replacement cost The wheeling tariff consists of two components a
payment per MW of power, and a loss factor which indicates the percentage
of additional energy to be provided to the wheeler to compensate for
network losses The payment per MW 1s based on a calculation of the
annual revenue needed to pay for the replacement cost of the wheeler’s HV
network This 1s also called the rental of assets approach

e Approved production cost The wheeling tarff consists of two components
a payment per MW of power, and a loss factor which indicates the
percentage of additional energy to be provided to the wheeler to compensate
for network losses The payment per MW 1s based on standard approved
procedures for calculating production cost according to government
regulations in the wheeler’s country In North America this 1s also called
the embedded cost approach

o Short Run Margmnal Cost (SRMC) The wheeling tariff consists of a
payment per MW of power The payment 1s based on a detailed calculation
of every possible cost, except capital investment, which the wheeler could
incur as a consequence of a wheeling transaction or a group of wheeling
transactions The cost of network losses 1s calculated by 1dentifying the
generating units which are used to produce the extra energy required to
offset the losses caused by the transaction(s)

e Long Run Margmal Cost (LRMC) The wheeling taniff consists of a
payment per MW of power The payment equals SRMC plus an allowance
for the capital investment which would be needed to implement the
wheeling transaction(s) over a period of at least ten years, according to
least-cost plans for the high-voltage network
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The three types of wheeling transactions or agreements are as follows

e Bilateral and specific Power system A (the buyer) pays power system B
(the wheeler) to receive energy from power system C (the seller) and
deliver 1t to power system A For the tariff calculation the power systems
assume that specific EHV networh facilities on B’s system are used to
transmit the energy This 1s one of the approaches that can be applied to a
single transaction This approach 1s rarely suitable for a set of transactions

o Bilateral and systemwide Power system A (the buyer) pays power system
B (the wheeler) to receive energy from power system C (the seller) and
deliver 1t to power system A For the tanff calculation the power systems
assume that all of the EHV network facilities on B’s system are used to
transmit the energy This approach could be applied to one transaction or
to many transactions under a long-term agreement

o Multilateral “postage stamp ” A power pool establishes a postage stamp
tar1ff used to set the price of wheeling services provided by any member of
the pool to any other member of the pool For the taniff calculation the
members of the pool assume that all of the EHV network facilities on all of
the systems are used to transmit the energy Through a multilateral
agreement the postage stamp rate 1s applied to many transactions

Therefore the different methods of calculating costs and types of wheeling
transactions can be combined as following table The replacement cost method is
recommended because it 1s simple and feasible

Alternative Types of Wheeling Tanffs

Method of Feasibility of Multlateral
Calculaning this method, in | Bilateral and  Biates al and “postage
Costs Central Asia spectfic systemwide stamp”
Replacement simple and 1 2 3
cost reasonable
Approved already 4 5 6
production cost established
Short Run too complex 7 8 9
Mai ginal Cost
Long Run too complex 10 11 12
Margimnal Cost

Recommended for CARs

Not recommended for CARs
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Replacement cost

Under this approach the wheeler calculates a price per kW that 1s equivalent to a
rental fee for the use of a portion of the wheeler’s EHV network capacity The rental
fee which 1s charged to another power system (1n another country) 1s not necessarily
related to the domestic tariffs in any way However, this rental fee 1s based on the
replacement cost of building new overhead lines and substations using international
prices for equipment and labor Asset values are based on replacement cost

In North America this technique 1s usually applied to the use of specific transmission
facilities 1n a bilateral transaction However, 1n Central Asia 1t would be possible for
the power systems to calculate a multilateral “postage stamp” tariff on this basis A
working group of power system representatives could calculate the levelized annual
cost in USD which corresponds to the replacement cost of the whole EHV grid of
Central Asia, and divide this value by the sum of the coincident peak loads of the five
countries The result would be a value measured in USD per MW per year When
this value 1s divided by 12, the result 1s a tarnff in USD per MW per month

Bilateral and specific transactions

In cases where 1t can be shown that specific transmission facilities are the principal
ones employed in providing wheeling service in a wheeling transaction, the wheeling
tar1ff will be based upon an estimate of the costs associated with committing a portion
of the transmission capacity of those facilities to the transaction

The steps involved 1n calculating a wheeling tariff would follow the following
sequence

1 Identify the amount of power to be wheeled, in MW

2 Identify the location on the network from which the wheeler receives power
from the seller and the location to which the wheeler delivers power to the
buyer

3 Identify the path for the wheeling transaction Identify the transmission
lines and substation equipment used to implement the wheeling transaction

4 Determine the replacement cost, 1n USD, of the transmission lines and
substation facilities along the path

5 Using an appropriate discount rate and economic life of the assets, calculate
the levelized annuity 1n USD/year which corresponds to the replacement
cost of the assets

6 Determine the percentage of the assets’ capacity which 1s proposed to be
committed to the wheeling transaction

Hagler Bailly Consulting
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7 Multiply the annual cost (item 5) by the percentage commuitted (1tem 6) and
divide the result by the amount of power to be wheeled (item 1), to
determine a value in USD/MW/year

8 Add an appropriate percentage to cover the cost of annual operation and
maintenance

9 Divide this result by 12, to determine a monthly tariff in USD/MW/month

The higher the discount rate, the higher will be the wheeling taniff In principle the
method used to select the appropriate discount rate (Step 5) depends on the sources of
capital for the power system which owns the transmission assets If the power system
1s a state enterprise which has obtained financing (directly or indirectly) through long-
term loans, the discount rate should equal the weighted average interest rate on these
loans The appropriate indicators are those which are based on international
investment - for example, the interest rates on loans 1n USD or other hard currency
should be used rather than interest rates on loans in local currency If the power
svstem 1s a state enterprise which sumply receives capital from a component of the
average tariff and/or transfers from the state budget, in principle the discount rate
should equal the true cost of capital to the government but 1n practice the discount rate
may be calculated as the average interest rate on government debt If the power system
Is a Joint stock company which obtains capital through both long-term debt and
equity, the discount rate should be calculated as a weighted average of the interest rate
on long-term debt and the percentage rate of return paid to equity shareholders

[t would be possible for the power systems in Central Asia to agree upon a standard
discount rate that 1s high enough to mahe wheeling transactions profitable or
beneficial to the wheeler, but not so high that fuel resources and generating capacity in
Central Asia are used nefficiently because wheeling 1s too expensive When a country
uses 1ts geographic location and infrastructure to try to obtain extra profits from
energy transit fees, such as wheeling taniffs for electricity, the result 1s usually an
inefficient and wasteful use of energy resources From the standpoint of economic
efficiency 1t would be better to establish a competitive marhet among generating units,
with competitive prices that change daily or hourly, and then allow power systems to
obtain extra profits from the export of electricity from the lowest-cost generating

units Even 1f such a market cannot be created, 1t 1s better to establish wheeling tariffs
on the basis of the true cost of capital rather than an arbitrarily high discount rate

EXAMPLE

An example of a calculation of a wheeling tanff based on replacement cost s as
follows Suppose that Kyrgyzstan and Uzbekistan agree that Kyrgyzstan will sell 50
MW of firm power on a long-term basis to Uzbekistan It 1s determined that the
primary path for this transaction will be via the 500 kV line which passes from
Toktogul Hydroelectric Station through Luchin Substation, through approximately 75
km n the territory of Tajikistan and hence into Djizak Substation in Uzbekistan In
this case, a wheeling tanff for transit through Tajikistan 1s needed Tajikistan would
be ashed to provide wheeling service for 50 MW through 1ts 75 km of 500 kV
transmission line  Assume that 50 MW 1s 15 percent of the line’s capability, and that
the replacement cost of a 500 kV line 1s USD 300,000 per km Assume a discount rate
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of 10 percent and an economic life of 25 years  Finally, assume that annual operation
and maintenance expenses equal 5 percent of the annual rental value of the
transmission assets

The equivalent annuity value R 1s measured in USD and calculated by the formula

R=Per/[1-(1+1)"] where
R

annual fee for rental of the transmission assets, such that the present
value of the stream of annual payments over 25 years equals the
replacement cost of the transmission assets

P = the replacement cost of the transmission assets, in USD
r = discount rate, reflecting the cost of capital in USD or other hard currency

n = economic life of the facility, 1n years

Using our example
R = 300,000 USD/km e 75kme 01 /[ 1-(1+0 1) % ]=$2,480,000 per year
(approximately)

The rental component of the wheeling tariff 1s fifteen percent of this amount, or
$372,000 per year To this 1s added 5 percent to cover annual operation and
maintenance expenses Therefore the wheeling tariff would be

(105 «$372,000 per year) / 12 = $390,600 per year / 12 = $32,550 per month

Such a wheeling tanff would be appropriate for a long-term firm wheeling agreement
For non-firm wheeling, which may be curtailed unilaterally by the wheeler, the
wheeling charge would be a lesser amount - perhaps half of the firm wheeling rate

Bilateral and svstemwide transactions

If the power systems negotiating a bilateral wheeling transaction agree that the
wheeler’s entire EHV network 1s involved in transmitting the energy and power
involved 1n the transaction, the power systems can agree that wheeling tariff should be
based upon the replacement cost of the entire system In this situation the annual
rental fee for the wheeler’s power system should be divided by the coincident peak
load or by the peak generating capability

The steps involved in calculating a wheeling taniff would follow the following
sequence

I Select a measure of the capability of the wheeler’s transmisston system, 1n
MW If the wheeler 1s a net importer of power at the time of the annual
system peak, this measure should be the coincident peak load of the system
If the wheeler 1s a net exporter of power at the time of the annual system
peak, this measure should be the peak generating capability of the system

2 Determine the replacement cost, in USD, of all the transmission lines and
substation facilities 1n the wheeler’s system
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3 Using an appropriate discount rate and economic life of the assets, calculate
the levelized annuity in USD/year which corresponds to the replacement
cost of the assets

4 Divide the annual cost (item 3) by system capabihity (item 1), to determine
a value in USD/MW/year

5 Add an appropriate percentage to cover the cost of annual operation and
maintenance

6 Divide this result by 12, to determine a monthly taniff in USD/MW/month

Multilateral “postage stamp” agreement

In North America, some regional power pools which include a large number of
utilities use a “postage stamp” wheeling tariff This type of tanff 1s particularly useful
when the transmisston system 1s complex and therefore 1t 1s difficult to 1dentify a
particular path for each wheeling transaction The New England Power Pool
(NEPOOL), for example, 1s a large and complex power pool which uses a “postage
stamp” tariff Such a tanff can be calculated according to different methods of
measuring costs

When replacement costs are used to compute a “postage stamp” tariff for the EHV
network, the steps involved in calculating the tariff follow the following sequence

1 Calculate the sum of the coincident peak loads of South Kazakstan,
Kyrgyzstan, Uzbekistan, Turkmenistan, and Tajikistan  Alternatively,
calculate the coincident peak load of the whole EHV grid of Central Asta

2 Determine the replacement cost of the EHV facilities of the Central Asia
interconnected grid , in USD

3 Using an appropriate discount rate and economic life of the assets, calculate
the levelized annuity in USD/year which corresponds to the replacement
cost of the assets

4 Divide annual cost (1tem 3) by peak load (item 1), to determine a value 1n
USD/MW/year

5 Add an appropriate percentage to cover the cost of annual operation and
maintenance

6 Divide this result by 12, to determine a monthly tariff in USD/MW/month

Approved production cost

The replacement cost method 1s not related to “book costs” shown 1n the accounting
systems used by the power systems 1n a bilateral or multilateral agreement If all of
the member companies of a power pool use similar accounting systems, they can
voluntarily agree to establish wheeling tariffs on the basis of the costs shown in their
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officially approved accounts Similarly the parties to a bilateral agreement can agree
that the wheeling tariff should be based upon the wheeler’s costs shown 1n officially
approved accounts The advantage of this method 1s that it does not require the
parties to set up a new method of measuring costs In international wheeling
transactions, the disadvantage 1s that the wheeler may end up providing a “subsidy” to
the customer when the officially approved costs do not reflect the true economic cost
of capital investments or do not provide an adequate compensation for the labor
component of operation and maintenance expenses If the parties to a wheeling
agreement are located 1n different countries with different inflation rates, and different
procedures and indexes for adjusting the level of depreciation expense for past
inflation, the parties may decide that it would not be “fair” to establish wheeling
tariffs on the basis of production costs shown 1n officially approved accounts

For a power system such as NEPOOL this approach 1s relatively easy to implement
because all of the accounts are 1n USD, inflation 1s relatively low, and similar
accounting procedures are used by all of the power systems In North America the
following costs are typically included for power systems that are private corporations
(and similar to open jomnt stock companies)

o annual costs related to the physical assets of the transmission system,
including depreciation, an allowance for interest expense, an allowance for
return on equity, 1ncome tax associated with return on equity, property
taxes, and other taxes associated with the transmission facilities

e operating and maintenance costs related to the transmission system

® ashare of administrative and general costs for the overall power system

Bilateral and specific transactions

If the parties to a bilateral transaction agree that specific transmission facilities are
involved 1n the transaction, but they choose not to use the replacement cost
methodology described above, in principle they could develop an alternative
methodology on the basis of approved production costs This methodology requires
the wheeler to distinguish the costs associated with the facilities used in the specific
transaction from the costs associated with the rest of the wheeler’s transmission
system If the bilateral wheeling transaction 1s negotiated in the context of other trade
agreements, 1t 1s possible that both parties to the transaction will prefer to calculate a
relatively low wheeling taniff on the basis of book costs, rather than a high tanff on
the basis of replacement costs

The steps mvolved 1n calculating a wheeling tariff would follow the following
sequence

1 Identify the amount of power to be wheeled, in MW

2 Identify the location on the network from which the wheeler recerves power
from the seller and the location to which the wheeler delivers power to the
buyer

Hagler Bailly Consulting



METHODOLOGY FOR CALCULATING WHEELING TARIFFS - 9

Identify the path for the wheeling transaction Identify the transmission
lines and substation equipment used to implement the wheeling transaction

Calculate the annual cost of the transmission lines and substation facilities
along the path according to the approved procedures used to calculate
production costs 1n the wheeler’s country Convert this value to USD using
the exchange rate in effect on a specific date

Determine the percentage of the assets’ capacity which 1s proposed to be
committed to the wheeling transaction

Multiply the annual cost (item 4) by the percentage commuitted (1tem 5) and
divide the result by the amount of power to be wheeled (item 1), to
determine a value in USD/MW/year

Add an appropriate percentage to cover the cost of annual operation and
maintenance

Divide this result by 12, to determine a monthly tanff in USD/MW/month

Bilateral and systemwide transactions

[f the parties to a bilateral transaction agree that the wheeling tariff should be based on
approved production costs, the simplest type of calculation 1s based on the total costs
of the wheeler’s transmission network These costs are normally a component of
domestic tanffs, and therefore the wheeler should have established procedures for
measuring these costs every year, 1f not every quarter The steps involved 1n
calculating a wheeling tariff would follow the following sequence

1

Select a measure of the capability of the wheeler’s transmission system, in
MW If the wheeler 1s a net importer of power at the time of the annual
system peak, this measure should be the coincident peak load of the system
If the wheeler 1s a net exporter of power at the time of the annual system
peak, this measure should be the peak generating capability of the system

Calculate the annual cost of the transmission system according to the
approved procedures used to calculate the average tanff or calculate
production costs Convert this value to USD using the exchange rate in
effect on the date when the taniff or cost calculation was officially
submutted

Divide the annual cost (1tem 2) by system capabulity (item 1), to determine
a value in USD/MW /year

Add an appropriate percentage to cover the cost of annual operation and
maintenance plus administrative and general costs

Divide this result by 12, to determine a monthly tanff in USD/MW/month

Hagler Bailly Consulting



METHODOLOGY FOR CALCULATING WHEELING TARIFFS - 10

Multilateral “postage stamp” agreement

An example of this type of tanff 1s the NEPOOL wheeling tariff In NEPOOL the
EHYV transmission system includes transmission lines and substations at 230 kV and
345 kV which are owned by eight companies The total annual cost of EHV
transmission system assets 1s measured on the basis of approved production costs in
USD, and this number 1s divided by the total NEPOOL generating capability in MW
This number, expressed in USD/MW, 1s applied to all EHV wheeling transactions
within the pool, regardless of distance, and regardless of the number of systems
through which the transaction passes The Pool prepares invoices for wheeling
transactions and collects wheeling charges from Pool members and then distributes
the revenues among Pool members according to rules established in the NEPOOL
Agreement

The steps involved 1n calculating a wheeling tanff for the EHV network are as follows

1 Calculate the sum of the coincident peak loads of South Kazakstan,
Kyrgyzstan, Uzbekistan, Turkmenistan, and Tajikistan ~ Alternatively,
calculate the coincident peak load of the whole EHV grid of Central Asia

2 For each country, calculate the annual cost of the EHV transmission system
according to the approved procedures used to calculate the average tariff or
calculate production costs Convert this value to USD using the exchange
rate in effect on the date when the tanff or cost calculation was officially
submuitted

3 Calculate the total annual cost of the EHYV facilities of the Central Asia
interconnected grid by summing the individual countries’ costs

4 Divide the annual cost (item 3) by peah load (item 1), to determine a value
in USD/MW/year

5 Add an appropriate percentage to cover the cost of annual operation and
maintenance

6 Divide this result by 12, to determine a monthly tariff in USD/MW/month

Short Run Marginal Cost

The replacement cost methodology may be criticized on the grounds that 1t does not
exactly measure the true cost of a wheeling transaction In theory it 1s possible to
compare two scenarios, to estimate the costs which result from a wheeling transaction

e Scenario A, without wheeling, requires a precise calculation of the
operating costs of the wheeler’s power system under conditions in which the
wheeling transaction does not occur

¢ Scenario B, with wheeling, requires a precise calculation of the operating
costs of the wheeler’s power system under conditions in which the wheeling

Hagler Bailly Consulting
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METHODOLOGY FOR CALCULATING WHEELING TARIFFS - 11

transaction does occur and transmission capacity utilization 1s therefore
higher

The difference n operating costs under these two scenarios 1s the SRMC It does not
include capacity-related costs It may include the following components

o the incremental fuel costs and variable operating costs required to generate
the electric energy that 1s used to offset the network losses attributable to
the wheeling transaction

¢ an incremental mcrease in the cost of generating reactive power and
spining reserve

¢ an incremental increase 1n operation and maintenance costs

¢ an incremental increase 1n administrative costs, including invoicing and
accounting costs

e asurcharge or penalty that 1s intended to represent the decrease n system
reliability associated with the higher level of utilization of transmission
capacity (and perhaps generating capacity) on the wheeler’s system This 1s
called a congestion cost

In some North American agreements the wheeling tariff 1s based on a methodology
that 1s similar to SRMC, but includes opportunity costs 1n addition to SRMC It 1s
assumed that the wheeler has to make a choice between two customers who are
competing for the use of the wheeler’s transmission capacity Scenarios A and B are
defined so that transmuission capacity 1s fully utilized n both scenarios, and the
wheeling tariff 1s based on the revenue that the wheeler would receive from the use of
transmuission facilities to serve another customer, subject to an adjustment to reflect
the incremental effect on costs Opportunity cost calculations are not possible unless
the second customer has fixed a wheeling tariff without regard to the first customer

Long Run Margmal Cost

The calculation of LRMC follows exactly the¢ same principles as the calculation of
SRMC, except that capital-related costs are also included For a short-term wheeling
transaction 1t would not be appropriate to calculate LRMC because the capital
investment plan of the wheeler’s power system will not change as a result of the
transaction However, when a long-term wheeling transaction requires the
construction of new transmuission facilities or requires an alteration in the capacity
specifications and construction dates for new transmission facilities, a wheeling tariff
based on SRMC clearly 1s not an adequate tariff because 1t omits capital-related costs
The simplest way to compensate the wheeler for capital-related costs would be to
develop a wheeling tariff on the basis of replacement costs, as described above
However, an LRMC calculation can be done, if the parties wish to have a very precise
analysis of all of the ways 1n which the wheeling transaction affects the wheeler’s
costs

Hagler Bailly Consulting

gD



i BN Il OGN A A EE GE O I AR IR AR OE R BE By e

METHODOLOGY FOR CALCULATING WHEELING TARIFFS - 12

LRMC analysis 1s well suited to domestic tariff calculations in which a set of tariffs
for different customer groups 1s developed using a tanff structure based on LRMC
This approach is generally favored by the multilateral development banks such as the
World Bank, Asian Development Bank, and European Bank for Reconstruction and
Development However, LRMC analysis is not commonly applied to international
agreements regarding tariffs

In a calculation of wheeling tariffs based on LRMC 1t 1s necessary to compare two
scenarios, to estimate the costs which result from a wheeling transaction

o Scenario A, without wheeling, requires a precise calculation of the total
costs of the wheeler’s power system under conditions in which the wheeling
transaction does not occur

e Scenario B, with wheeling, requires a precise calculation of the total costs
of the wheeler’s power system under conditions in which the wheeling
transaction does occur and there 1s a need for additional transmission
capacity

Capital costs must be measured by a method acceptable to both parties, but the intent
of the calculation should be to estimate true economic costs as accurately as possible
Taxes and subsidies which disguise the true economic costs should be omitted from
the calculation

In the end, the best choice of tanff methodology 1s the one which 1s practical to
admunister and which gives each party a sense of being treated fairly and equitably
Because an LRMC analysis depends on calculations which are difficult to audit and
verify, such as computer simulations of load flow under different scenarios, 1t 1s not a
convenient basis for negotiation between countries and 1t does not necessarily provide
both parties with a sense of being treated fairly

Hagler Bailly Consulting



Transmission Replacement Costs
David Thornton, CMPI

Regional Seminar on International Electric Power Contracts
Almaty, Kazakstan, December 11-12, 1996

The sample “Bilateral Firm Capacity and Energy Wheeling Agreement” suggested
that wheeling services be priced as a function of the replacement cost of the
transmussion facilities engaged in the wheeling transaction This memorandum
presents some sample costs to be used as 1llustrations of wheeling calculations and
also to stimulate the development of a set of replacement values specific to the
facilities of the Republics of Central Asia

The table gives estimating data from the Bonneville Power Admunistration, a very
large federally-owned generation and transmuission electric utiity located mn the
Pacific Northwest section of the United States Their data 1s from 1993 and I have
escalated 1t to be typical of costs in the US 1n 1996 The estimates are per kilometer
of line, based upon a mmmumum line length of 80 km The estimates do not include
indirect overheads, the cost of land, environmental studies, or environmental
mutigation A 10 percent contingency amount 1s included, applied only to material
and labor This data 1s specific to the terrain, design and construction practices of the
northwestern United States, and 1s not meant to be representative of transmission
replacement costs in the Republics of Central Asia

VOLTAGE CONDUCTOR STRUCTURE  CONFIGURATION US$/km

500 kV 3x604 sq mm Lattice steel Single Circuit $314,000
500 kV 3x604 sq mm Lattice steel Double Ckt $672,000
500 kV 3x947 sq mm Steel Pole Single Circuit $458,000
S00kV 3x947 sq mm Steel Pole Double Ckt $742,000
230 kV 1x764 sq mm Lattice Steel Single Circuit $183,000
230KV 1x764 sq mm Lattice steel Double Ckt $263,000
230 kV 1x805 sq mm Steel Pole Double Ckt $250,000
115kV 1x403 sq mm Lattice Steel Single Circuit $134,000
115kV 1x403 sq mm Lattice Steel Double Ckt $184,000
115kV 1x403 sq mm Steel Pole Single Circuit $98,000

Hagler Bailly Consulting
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U'S DEPARTMENT OF ENERGY - BONNEVILLE POWER ADMINISTRATION

8PAr 1225018
(‘z:/?amsm 11000 Electronse Verpon of BPA £ 1325 01 Aoproved by SSTD on 01 28-92
Memorandum
FROM Angela M Wykoff, Chief
Program Management Section - EFCH
supkct  Transmussion Line Estimating Data

T0

Attached Distmbution List

Attached 1s the December 1993 Edition of the Bonneville Power Admimstration's (BPA's)
"Per Mile Cost Data for Prelimunary Transmussion Line Estimates " The two remamning
crossrope optuions were dropped from this year's ediion  Also removed were the 500-kV
double-circuat 3-bunting and 3-thrasher options These options were replaced with 4-
Deschutes and 3-Jefferson The 3-Jefferson was found to be more economcal than 3-thrasher
on our exisung 19 series towers as the conductors are electrically larger than thrasher and
mecharucally smaller The 4-Deschutes costs are based on a proposed new tower series with a
number of enhancements over the 19 senes mcluding greater circut-to-circuit separauon and a
quad conductor bundle The greater circuit separanion facilitates both rehability and
maintainability while the quad conductor yields better audible noise performance The 4-
Deschutes estimates have a hugher cost/capacity ratre than the 3-Jeffersen estimares but
without sorne of the limitations encountered with the 3-Teffarsgr

Typical mule costs increased an average of 4 3 percent over the August 1992 Editon  Wood
pole lines averaged 5 4 percent whule lattice steel lines averaged 3 8 percent.

EXPLANATORY NOTES FOR SYEAR'S EDITION WS

Environmental analysis costs and land costs are contamned 1n separate tables These costs must
be added to the Typical Mile costs to arrive at the total project cost

*  Environmental costs are project- (not mile-) based and vary, depending upon the

project scope and the amount of public controversy Table 1 gives ranges of project
environmental analysis costs

*  Land costs vary widely, even 1n specific cases where the location 1s known The land
costs shown m Table 2 are provided as a general gindeline only

Indirect overheads and Management, Supervision, and Admimstrauon charges have been
omitted Appropriate user overhead costs should be added to the Typical Mile esumates

The Typical Mile esumates 1nclude 10 perct it conungency applied to labor and matenal

Most of the 115-hV and 230-kV  vpical Miles use trapezordal conductors reflecung BPA's
policy 1o use the most efficient cor Juctor design on new construction



Wood pole construction 1s based on rolling terramn, with 1/4 mile of new access road per mile
of transmussion line  Lattice steel construcuon, based on flat and rolling terrain, also includes
1/4 mile of new access road construction per mule of ransmussion line  Lattce steel
construction, based on 50 percent rolling/50 percent mountain terrawn, icludes 1/2 mile of
new access road construction per mule of transmission hine

Steel pole lines for 115-kV and 230-kV use a direct-embedded stee] pole Steel pole hnes for
500-kV use a steel pole with concrete shaft footing

The per-mile costs shown illustrate expected costs where the minimum total length of the

wood pole line 1s 10 mules and the mimmmum total length of the steel hine 15 50 miles Shorter
lines may have substantially mgher per-mule costs

THIS DATA IS FOR PLANNING ONLY
Request estimates for specific projects from the Office of Engineenng

Additional copies of the Typical Mile esiumates are available upon request and are not limited
to BPA users

If you have any questions regarding the data, please contact Angela Wykoff at (503) 230-5613
or Vic Shaw at (503) 230-5614

3 Attachments
VFShaw bh 5614 (9406-EFCH-TRANSDAT doc)
cc

Circ File -EF
Official File - EFCH (ED-13-7)
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Table 1

PROJECT ENVIRONMENTAL ANALYSIS COST

TYPE OF ANALYSIS PROJECT COST
Categornical Exclusion $1,000 - $5000
(Minor Impact)
Environmental Assessment $5,000 - $100.000
{No Significant Impact)
Environmental impact Statement $100,000 - $750.00Q
(Significant Impact)

Table 2

PROJECTS LAND COSTS - PER MILE
(Excluding Timber Trees Crops ond Improvemaents)

NON-URBAN AREAS URBAN AREAS INCLUDING

R O-W EAST OF THE CASCADES ALL WEST OF THE CASCADES
WIDTH Oregon Washington Cregon Washington

&0 §9 700 $10900 $60.600 SS90 900
75 $14500 $16400 $§90900 $136400
o0 $17.500 $19.600 $109 100 $163.600
100 $19.400 $21 800 $121.200 $181 800
105 $20400 $22 900 $127.300 $190900
110 $21 300 $24 000 $133.300 $200.000
115 $§22.300 $25100 $139 400 $209 100
120 $23,300 526200 $145,500 $218.200
125 $24.200 §27.300 $151,500 $227.300
130 $25.200 $28.400 $157 600 $236.400
135 $§26200 $29.,500 $163.600 $245 500
140 $§27.200 $30.500 $169 700 $§254,500
145 $28 100 $31.600 $175800 $263.600
150 $29 100 $32 700 $181 800 $272700

vfs
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CONDUCTOR

MCM NAME

398 ACSR,IBIS

795 AACBAKER
795 ACSR DRAKE
795 ACSR,TQUTLE
954 AAC,RAINIER
137 AACHELENS
1589 ACC,HOOD

1979 AAC,BACHELOR
2406 AAC,JEFFERSON

1993 TYPICAL MILE TRANSM SSION LINE ESTIMATES

(LAND, INDIRECT OVERHEADS, AND ENVIRONMENTAL COSTS NOT INCLUDED)

{SNGLE CIRCUIT |

‘ [ ROLLING TERRANN |

| DOUBLE CIRCUIT|

{ 50-50 TERRAN |

| 50-50 TERRAN |

{LATTICE STEEL |

[LATTICE STEEL |

[SELF—SUPPORTING |

[SELF-=SUPPORTING]

[STEELl POLE |
[SNGLE POLE| [H-FRAME ] [SINGLE POLE |
- $109,900
- $119,740 |- $124,490
L $140,000
— $128,810
- $133,260 |- $135,200 ’
- $151,500 |- $149,520
~ $164,260
— $176,250

— $191,720

— $262,730

TADS FILE NAME ETCPAS

DIVISION OF FACILITIES ENGINEERING
PROGRAM MANAGEMENT SEC —EFCH
DECEMBER 1993 10F 3
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1993 TYPICAL MILE TRANSMISSION LINE ESTIMATES
(LAND, INDIRECT OVERHEADS, AND ENVIRONMENTAL COSTS NOT INCLUDED)

|230 KV|

[SNGLE CIRCuIT ] [ DOUBLE CIRCUIT]
I
[ ROLLNG TERRANN | [ 50-50 TERRAIN [ ROLLNG TERRANN | [50-50 lrERRAN‘I
I ] I |
CONDUGTOR H-FRAME LATTICE LATTICE H~FRAME SNGLE LATTICE LATTICE
M_CT—N_M WOOD STEEL STEEL WOOD SPTOEEEL STEEL STEEL
795 AAC,BAKER - $133,080
954 AAC,RAINER ~ $137,100
993 ACSR,CLACKAMAS - $172,220 - $212,250 — $285,390 — $333,200
114 ACSR,ROGUE — $176,980 - $217,320 " — $310,480 — $293,840 —~ $342,360
137 AAC HELENS - $144,730
1509 ACSR,DESCHUTES - $229,000 - $261,860 — $344,200 — $376,160
1589 AAC,HOOD — $159,830 L 3236,540 - $358,670
1917 ACSR,UMPQUA - $235,960 - $268,720 — $357,690 —~ $389,650
1979 AAC,BACHELOR - $174,230
2408 AAC,JEFFERSON - $187,480 L $252,830 - $285,250 — $382,570 L 3415,210

DIVISION OF FACILITIES ENGINEERING
PROGRAM MANAGEMENT SEC —EFCH
DECEMBER 1993 20F 3
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1993 TYPICAL MILE TRANSMISSION LINE ESTIMATES
(LAND, INDIRECT OVERHEADS, AND ENVIROMMENTAL COSTS NOT INCLUDED)

@

[SMGLE CIRCUIT |

| FLAT TERRAIN | [ ROLLNG TERRAIN | [ 50-50 TERRAN ]
CONDUCTOR
MCM NAME [LATTICE STEEL | [LATTICE STEEL | [LATTICE STEEL | | STEEL POLE |
3578 ACSR,3-BUNTING - $366,300 $431,230 $449,250
5607 ACSR,3-SEAHAWK - $421,780 $480,590 $521,860 $654,860
0,
D@Eﬁ‘@
l IZ____J:]
[LATTICE STEEL | STEEL POLE
CONDUCTOR . l
MCM NAME [ FLAT TERRAIN | [ROLLNG TERRAN | [£0-50 TERRAIN | [50-50 TERRAM |
5607 ACSR,3-SEAHAWK $803,450 - $916,170 $961,170 L 31,061,100
6039 ACSR,4-DESCHUTES $881,680 — $1,001,500 $1 045,840
7218 ACSR,3~ JEFFERSON $862,530 L $975,860 $1,020,540

DIVISION OF FACILITIES ENGINEERING
PROGRAM MANAGEMENT SEC.-EFCH
DECEMBER 1993 JOF3




o G WD U N AR WD U un W Y A U R U EE O e

wINGLe~LiHCULL WUUD ROLLING TERRAIN
VOLTAGE 115 KV 115 KV 115 Kv 115 Kv
STRUCTURES 5GL WOOD POLE SGL WOOD POLE SGL WOOI POLE SGL WOOD POLE
500’ SPAN 440’ SPAN 3080’ sPu N 330' SPAN
CONDUCTOR IBI18 BAKER HELENS HOOD
RIGHT-OF-WAY WIDTH 60 FT 60 FT 60 FT 60 rT
TONS OF STEEL OR § OF POLES 10 6 12 o 13 9 16 0
BURVEYS ] 23310 8 23310 .} 23310 8 23310 (
DESIGH -] 5060 8 5060 8 5060 ] 5060
MATERIALS
TOWER ETEEL & FOUNDATIONS 0 0 0 0
POLES - STEEL 0 0 0 (o]
WooD 10210 10070 10290 11830
CONCRETE 0 0 0 (]
CROSSARMS & HARDWARE 4500 5130 5990 6940
CONDUCTOR 7700 11930 17120 23900
GROUNDWIRE & COUHTERPOISE 0 0 0 0
CONDUCTOR HARDNARE 2770 3290 4040 4910
INSULATORS 3300 3590 3990 4420
VIBRATION & SPACER DAMPERS 0 0 0 0
GUYS & ANCHORS 1290 1290 1290 1290
SUBTOTAL ] 297170 § 35300 8 42720 8 53290
CONTINGENCIES 10 0% 2980 3530 4270 5330
TOTAL HATERIALS 8 32750 § 38030 3 46990 [} 58620
CONTRUCTION
TOWER STEEL § FOUNDATIONS 0 0 0 0
POLES - BTEEL 0 0 0 0
nooD 10970 11810 13090 15050
CONCRETE 0 0 0 0
CROSSARMS & HARDWARE 4590 5220 6070 7000
CONDUCTOR STRINGING 8250 9730 11810 14110
GROUNDWIRE STRINGING 0 0 0 0
GUYS & ANCHORS 3570 3570 357¢ 3570
R O W CLEARING AND PREP 3710 3710 3710 3710
ACCESS ROADS 7220 7220 7220 7220
SUBTOTAL 8 3g31o0 8 41260 8 45470 8 50660
CHANGE ORDERS 7 0% 2680 2890 3180 3550
SUBTOTAL -] 40990 8 44150 8 48650 -3 54210
CONTINGENCIES 10 O% 4100 4420 4870 5420
INSPECTION 9 0% 3690 3970 4380 4680
TOTAL CONSTRUCTION 8 48780 8 52540 -] 57910 8 64510 \
TOTAL COST PER HILE 8 109900 3 119740 8 133,50 4 151500
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SINGI E-CIRCUIT WOOD ROLI ING TFRRAIN
VOI TAGF 115 KV 115 KV 115 KV 115 Kv 115 KV 115 KV
STRUCTURES HEWP HEWP HERe REWP RENWP HEF NP
800’ SPAN 800’ SPAN 770" SPPN 710’ SPAN 615’ SPAN 580’ SPAN
CONDUCTOR BAKER RAINIER HELENS HOOD BACHELOR JEFFERSON
RIGHT-OF-WAY WIDTH 90 FT 90 FT 90 FT 90 FT 90 FT 90 FT
TONS OF STEEL OR # OF POLES 14 2 14 2 14 8 16 0 18 2 19 2
{
SURVEYS ] 23310 $ 23310 $ 23 10 § 23310 § 23310 8 23310
DESIGN 8 5060 3 5060 3 5(60 S 5060 ] 5060 3 5060
HMATERIALS
TOWER STEEL & FOUNDATIONS 0 [} t 0 0 0
POLES ~ STEEL [} 0 ( 0 0 1}
WOOoD 12080 12080 1259¢ 13590 14210 14230
CONCRETE 0 4] t 0 0 1]
CROSSARMS & HARDWARE 3570 3570 374° 4060 4670 4940
CONDUCTOR 11930 14330 1712 23900 30010 36490
GROUNDWIRE & COUNTERPOISE o 0 [ 0 0 [}
CONDUCTOR HARDWARE 1630 1990 2050 2200 2910 3650
INSULATORS 1850 1850 1910 2030 2260 2360
VIBRATION & SPACER DAMPERS [1) [} (4] [} 0 [}
GUYS & ANCHORS 1630 1630 1630 1630 1630 1630
SUBTOTAL ] 32690 ] 35450 3 39040 K] 47410 8 55690 § 63300
CONTINGENRCIES 10 O% 3270 3550 3900 4740 5570 6330
TOTAL MATERIALS 8 35960 8 39000 ] 42940 -] 52150 8 61260 ] 69630
CONTRUCTION
TOWER STEEL & FOUNDATIONS 0 ] 0 0 0 0
POLES ~ STEEL [4] 0 0 0 0 0
nooD 14040 14040 14630 15810 17450 18080
CONCRETE 4] 1] 0 0 [ 0
CROSSARMS & HARDWARE 5910 5910 6180 6710 7670 8110
CONDUCTOR STRINGING 9730 10740 11810 14110 15940 17700
GROUNDWIRE STRINGING [¢] 0 0 0 0 1}
GUYS & ANCHORS 4930 4930 4930 4930 4930 4930
R O W CLEARING AND PREP 5350 5350 5350 5350 5350 5350
ACCESS ROADS 7280 7280 7280 7280 7280 7280
SUBTOTAL 8 47240 8 48250 8 50180 8 54190 ] 58620 8 61450
CHANGE. ORDERS 7 O% 3310 3380 3510 3790 4100 4300
SUBRTOTAL -] 50550 3 51630 -] 53690 8 57980 ] 62720 -] 65150
CONTINGENCIES 10 O% 5060 5160 5370 5800 6270 6580
INSPECTION 9 0% 4550 4650 4830 5220 5640 5920 \
TOTAL CONSTRUCTION -] 60160 8 61440 § 63890 8 69000 ] 74630 -] 78250
TOTAL COST PER MILE 3 124490 -] 128810 ] 135200 ] 149520 ] 164260 8 176250
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SINGLE~ & DOUBLE-CIRCUIT STEEL ROLLIHG & 50% ROLL/50% MT TERRAIN
VOLTAGE 115 Kv 115 RV 115 KV
STRUCTURES SGL STL POLE* LATTICE STEEL LATTICE STEEL
SGL CIR SGL CIR DBL CIR
ROLLING 50/50 50/50
CONDUCTOR TOUTLE DRAKE DRAKE
RIGHT-OF-WAY WIDTH 75 FT 110 FT 115 FT
TONS OF STEEL OR § OF POLES 6 4 25 0 38 2
BURVEYS $ 23310 $ 32110 -} 32110
DESIGN 8 5060 3 3860 $ 3860
MATERIALS
TOWER STEEL & FOUNDATIONS 0 33130 50550
POLES - STEEL 39820 0 0
WOOD 0 [¢] 0
CONCRETE 0 0 0
CROSSARMS & HARDWARE 2540 0 0
CONDUCTOR 13790 13440 26881
GROUNDWIRE & COUNTERPOISE o 0 n
CONDUCTOR HARDWARE 1680 1830 366)
INSULATORS 1600 1400 280)
VIBRATION & SPACER DAMPERS o] 530 1060
GUYS & ANCHORS 2300 0 0"
SUBTOTAL 8 61930 3 50330 8 04150
CONTINGENCIES 10 0% 6190 5030 850
TOTAL MATERIALS 8 68120 8 55360 -4 93 50
CONTRUCTION
TOWER STEEL & FOUNDATIONS 0 38250 5837
POLES - STEEL 5990 0 '
WOOD 0 0 !
CONCRETE 4] 0 1
CROSSARMS & HARDWARE 3660 0 0
CONDUCTOR STRINGING 10670 11950 17310
GROUNDNIRE STRINGING 0 0 0
GUYS & ANCHORS 2070 0 0
R O W CLEARING AND PREP 4530 8350 8710
ACCESS ROADS 7250 20290 20310
SUBTOTAL g 34170 $ 7080840 8 104700
CRANGE ORDERS 7 0% 2390 5520 7330
SUBTOTAL 9 36560 8 84360 -} 112030
CONTINGENCIES 10 0% 3660 8440 11200
INSPECTION 9 0% 3290 7590 10080
TOTAL CONSTRUCTION 8 43510 8 100390 8 133310
TOTAL COST PER MILE 8 140000 8 191720 8 262730

*Crossarms, crossarm hardware & guy anchors are included in steel pole material & labor costs
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SINGLE- & DOUBLE-CIRCUIT WOOD

VOLTAGE
STRUCTURES

CONDUCTOR
RIGHT~OF-WAY WIDTH
TONS OF STEEL OR } OF POLES

SURVEXS
DESIGN

MATERIALS

TONWER STEEL & FOUNDATIONS
POLES - STEEL

WOOD

CONCRETE
CROSSARMS & HARDWARE
CONDUCTOR
GROUNDWIRE & COUNTERPOISE
CONDUCTOR HARDWARE
INSULATORS
VIBRATION & SPACER DAMMPERS
GUYS & ANCHORS

STATCTAL

CONTINGENCIES 10 0N
TOTAL HATERIALS

CONTRUCTION

TONWER STEEL & FOUNDATIONS
POLES ~ STEEL

WooD

CONCRETE
CROSSARMS & HARDWARE
CONDUCTOR STRINGING
GROUNDWIRE STRINGING
GUYS & ANCHORS
R O W CLEARING AND PREP
ACCESS ROADS

SUBTOTAL
CHANGE. ORDERS 7 0%
SUBTOTAL
CONTINGENCIES 10 O%
INSPECTION 9 0%

TOTAL CONSTRUCTION

TOTAL COST PER MILK

230 KV
HFHP

SGL CIR
830’ SPAN
BAKER

100 FT
13 8

-] 23310
-] 5060

0

0
14820
o
5440
11930
0
2300
3610
0
1630

8 39730

3970

8 43700

0

0
14860
0
5210
9730
0
4930
5890
7300

8 47920

3350

3 51270

5130
4610

] 61010

] 133080

1RA St
230 KV
HERWP
SGL CIR
830’ SPAN
RAINIER
100 FT
13 8
$ 23310
8 5060
0
0
14820
0
5440
14330
0
2370
3610
0
1630
8 42200
4220
-] 46420
0
0
14860
0
5210
10740
0
4930
5890
7300
8 48930
3430
8 52360
5240
4710
8 62310
“y {
$ 137100

v

230 KV

HEWP

SGL CIR

780’ SPAI

HELENS

100 rT

14 6
8 23310
-] 5060

0

0

15680

0

5790

17120

0

2540

3780

0

1630

8 46540
4650

8 51190

V]
0
15730
G
552¢
11810
(
493¢
589¢
730¢

-4 51'B80
358¢(

8 54 60
548¢(
493

8 65 70

§ 1447 0

ROLLING TERRAIN

230 KV
HFHWP

SGL CIR
680’ SPAN
HOOD

100 FT
16 6

8 23310
] 5060

15800
0

6660
23900

2940
419%0

1630
8 55120

5510
-] 60630

0
0
17100
0
6300
14110
o,
4930
5890 /
7300
8 55630

3890
8 59520

5950

5360
8 70830

8 159830

230 KV
RFNP
8SGL CIR
620’ SPAN
BACHELOR
100 rT
18 0
g 23310
) 5060
0
(4]
17140
0
7270
30010
0
3260
4480
0
1630
8 63790
6380
4 70170
0
0
18540
0
6850
15940
0
4930
5890
7300
8 59450
4160
s 63610
6360
5720
§ 75690
L] 174230

230 kv
REWP

8GL CIR
590’ SPAN
JEFFERSON

100 rT
19 0

8 23310
-] 5060

0

0
18090
0
7700
36490
0
3550
4690

0
1630
4 72150

7220
] 79370

0

0
19570

0

7240
17700

0

4930
5890
7300

3 62630

4380
8 67010

6700

6030
8 79740

§ 187480

230 KV
nEwne

DBL CIR
725' SPAN
HOOD

105 rT
e

$ 23310
8§ 5060

o

0
271310
0
11210
47790
[¢]
4340
7580
0
2460
9 100690

10070
8 110760

0

0
18440
0
16700
20450
0
7210
6160
7310

$ 76270

5340
§ 81610

8160

7340
9 97110

8 236240



] 2 ) ’ -

SINGLE~CIRCUIT STEEL ROLLING TERRAIN
VOLTAGE 230 xv 230 KV 230 KV 230 XV 230 KV
STRUCTURES LATTICE STEEL LATTICE STEEL LATTICE STEEL LATTICE STEEL LATTICE STEEL
1150 SPAN 1150 SPAN 1150’ SIAN 1150’ SPAN 1150’ SPAN
CONDUCTOR CLACKAMAS ROGUR DESCRUTI 9 UMPQUA JEFFERSON
RIGHT-OF-NAY WIDTH 125 ¥T 125 FT 95 FT 90 FT 90 rT
TONS OF STEEL OR § OF POLES 25 7 26 2 38 0 38 0 40 4
SURVEYS ] 23310 $ 23310 [ 23 10 $ 23310 -3 23310
DESIGH 8 3860 4 3860 8 3L 60 8 3860 -3 3860
MATERIALS
TOWER STEEL & FOUNDATIONS 34050 34720 5035¢ 50350 53530
POLES - STEEL 0 0 4 0 0
%KOOD 0 0 [d 0 0
CONCRETE 0 0 0 0 0
CROSSARMS & HARDWARE 0 0 0 0 0
CONDUCTOR 16890 18940 26170 30560 36450
GROUNDWIRE ¢ COUNTERPOISE 0 0 0 0 0
CONDUCTOR HARDWARE 1820 1910 2860 3180 3500
INSULATORS 2900 2900 4640 4640 4640
VIBRATION & SPACER DAMPERS 260 290 310 330 330
GUYS & ANCHORS 0 0 0 0 0
SUBTOTAL 3 55920 9 58760 ] 84330 8 89060 - 98490
CONTINGENCIES 10 0% 5590 58080 8430 8910 9850
TOTAL MATERIALS 8 61510 8 64640 ] 92760 - 97970 8 108340
CONTRUCTION
TOWER STEEL & FOUNDATIONS 39320 40090 58140 58140 61810
POLES - STEEL 0 0 0 0 0
WOOD 0 0 0 0 0
CONCRETE 0 0 0 0 0
CROSSARMS & HARDWARE 0 0 0 0 0
CONDUCTOR STRINGING 11630 12200 14600 16270 17700
GROUNDNIRE STRINGING 0 0 0 0 1]
GUYS & ANCHORS 0 0 0 o/ 0
R O W CLEARING AND PREP 7250 7250 5620 5350 5350
ACCESS ROADS 7350 73%0 7290 7280 7280
SUBTOTAL 8 65610 5 66090 8 85650 8 87040 8 92140
CHANGE ORDERS 7 0% 4590 4680 6000 6090 6450
SUBTOTAL 8 70200 8§ 71570 B 91650 ] 93130 3 98590
CONTINGENCIES 10 0% 7020 7160 9170 9310 9860
INSPECTION 9 0% 6320 6440 8250 8380 8870 \
TOTAL CONSTRUCTION $ 83540 -} 85170 8 109070 8 110820 8 117320
TOTAL COST PER MILE 8 172220 8 176980 $§ 229000 8§ 235960 8 252830

ot

- K



51HCLE~UCIKRCUIT $1kEL L 50% ROLLING/50} MOUNTAIN TERRAIN
VOLTAGE 230 RV 230 KV 230 xv 230 Rv 230 KV
STRUCTURES LATTICE STEEL LATTICE STEEL LATTICE BTEEL LATTICE STEEL LATTICE STEEL
[}
1150’ SPAN 1150' SPAN 1150’ SPAN 1150’ S8SPAN 1150’ BPAN
CONDUCTOR CLACKAMAS ROGUE DESCHUTES UMPQUA JEFFERSON
RIGHT~OF-WAY WIDTH 125 ¥T 125 FT 95 FT 90 FT 90 FT
TONS OF 8TkolL OR § OF rCLES 29 2 29 8 39 6 39 6 41 9
BURVEYS ] 32110 8 32110 ] 32110 -] 32110 8 32110
DEBIGN ] 3860 -] 3860 8 3860 8 3a60 ] 3060
H
MATERIALS
TOWER STEEL & FOUNDATIONS 30690 39490 52470 52470 55520
POLES - STEEL 0 0 0 0 0
WoOoD ] 0 [4] )] 0
CONCRETE 4] 0 L} 0 0
CROSSARMS & RARDWARE o 0 4 0 0
CONDUCTOR 16890 18940 2617¢ 30560 36490
GROUNDNIRE & COUNTERPOISE 4] 0 4 [ 0
CONDUCTOR HARDWARE 1820 1910 286C 3ie0 3500
INSULATORS 2900 2900 464¢ 4640 4640
VIBRATION & SPACER DAMPERS 260 290 31c 330 330
GUYS & ANCHORS 1] 0 [ 0 0
SUBTOTAL ] 60560 $ 63530 $ 86¢30 8 91180 8 100480
CONTINGENCIES 10 0% 6060 6350 865¢C 9120 10050
TOTAL MATERIALS 8 66620 8 69880 ] 953100 8 100300 8 110530
CONTRUCTION
TOWER STEEL & FOUNDATIONS 44680 45390 60390 60590 64110
POLES - BTEEL 0 0 0 0 0
woon 0 0 0 (o] 1]
CONCRETE 0 0 0 0 0
CROSSARMS & HARDWARE 4] 0 0 0 (1)
CONDUCTOR STRINGING 11690 12200 14600 16270 17700
GROUNDWIRE STRINGING o 0 0 0 0
GUYS & ANCHORS 0 0 0 0 0
R O W CLEARING AND PREP 9420 9420 7270 6910 6910
ACCESS ROADS 20330 20330 20260 20250 20250
BUBTOTAL $ 86120 -} 87540 $ 102720 3 104020 ] 108970
CHANGE ORDERS 7 O% 6030 6130 7190 7280 7630
SUBTOTAL [ 92150 8 93670 8 109910 8 111300 ] 116600
CONTINGENCIES 10 0% 9220 9370 10990 11130 11660
INSPECTION 9 0% 82%0 8430 96890 10020 10490
TOTAL CONSTRUCTION 8 109660 § 111470 ] 1307%0 -] 132450 -4 138750 \
TOTAL COSBT PER MILE ] 212250 -] 217320} § 261860 ] 268720 ] 285250



199 H-M Vol [ 38)]

DOUBLE-CIRCUIT STEEL

VOLTAGE
STRUCTURES

CORDUCTOR
RIGHT~OF-WAY WIDTH
TONS OF STEEL OR § OF POLES

BURVEYS
DESIGN

HMATERIALS

TOWER STEEL & FOUKDATIONS
POLES - BTEEL

NnooD

CONCRETE
CROYSARMS & HARDWARE
CONDUCTOR
GROUNDWIRE & COUNTERPOISE
CONDUCTOR HARDWARE
XHSULATORS
VIBRATION & SPACER DArPERS
GUYS8 & ANCHORS

SUBTOTAL

CONTINGENCIES 10 0%
TOTAL MATERIALS

CONTRUCTION

TONER STEEL & FOUNDATIONS
POLES - STEEL

nooD

CONCRETE
CROSSARHI & HARDWARKE
CONDUCTOR STRINGING
GROUNDWIRE STRINGING
GUYS & ANCHORS
R O W CLEARING AND PREP
ACCESS ROADS

SUBTOTAL
CHANGE ORDERS 7 0%
SUBTOTAL
CONTINGENCIES 10 0%
INSPECTION 9 0%

TOTAL CONSTRUCTION

TOTIAL COBT PER MILX

L1l LI »510 L E IES /18, e
ROLLING TERRAIN
230 kv 230 kv 230 kv 230 Kv 230 xv 230 KV 230 KV
LATTICE S8TFEL LATTICE STEEL LATTICE THEL LATTICE STEEL LATTICE STEEL BGL STL POLE#* SGL STL POLEY
DIR EMBED DIR EMBED
1150’ SPAN 1150’ SPAN 1150' SPAN 1150’ SPAN 1150’ SPAN 900’ SPAN 900’ SPAN
CLACKAMAS ROGUE DESCHUTES UMPQUA JEFFERSON ROGUE ROOD
125 rT 125 FT 100 FT 100 FT 100 FrT 110 rT 110 rT
49 9 50 7 58 3 58 3 60 8 6 4 6 4
8 23310 8 23310 § 23310 8 23310 8 23310 8 23310 8 23310
3 3860 8 3860 3 Jaeéo -] 3860 ] 3860 ] 5060 -] 5060
66120 67180 77250 77250 80560 ] 4]
0 0 0 [¢] o 136440 161340
0 0 4] ] 0 0 0
0 0 [+] 4] ] 0 0
V] [} 0 0 1] 0 0
33770 37680 52330 61120 72970 37880 477%0
(V] 0 ] (4] 1] 0 0
3650 3820 5710 6350 6990 4220 4750
5800 5800 9280 9280 9280 6710 6710
530 590 630 660 650 1220 1460
[+] o 0 0 4] 2870 2870
8 109870 8 115270 8 145200 8 154660 8 170480 8 189340 8 224920
10990 11530 14520 15470 17050 18930 22490
8 120860 $ 126800 [ 159720 8 170130 8 187500 8 208270 8 247410
76350 77570 89200 89200 93020 0 0
0 0 ¢ 0 0 24500 28830
[+] 0 ( 0 0 0 0
0 0 ( [+] 0 0 0
0 0 ( 0 0 0 0
16930 17680 2115¢C 23570 25650 17680 20450
0 0 ¢ ] 0 (4] 0
0 [} ( 0 0 2050 2050
7250 1250 589¢( 5890 5880 6440 6440
7350 1350 730t 7300 7300 7320 7320
8 107080 8 109850 ] 1237 40 8 125960 8 131860 8 57990 $ 65090
7550 7690 B65( ae2o0 9230 4060 4560
[ ] 115430 3 117540 8 132 90 8 134760 . 141090 8 62050 3 69650
11540 11750 1322¢ 13480 14110 6210 6970
10390 10580 1190¢ 12130 12700 5580 6270
Q 137360 8 139870 § 1573 ¢ § 160390 8 167900 8 73840 § 82890
§ 283390 4§ .29384Q, ‘& 344200 8 357690 8 3s2s570 $' 310480 3 358670
| [
| stds

* Crossarms, crossarm hardware & guy anchors are included in steal pole materxial & labor costs



-OUBL. ..3CUI. ...EL 50y nruLLING/>Us HOUNTAIN TERRAIM
VOLTAGE 230 KV 230 KV 230 KV 230 xv 230 xv !
BTRUCTURES LATTICE STEEL LATTICE STEEL LATTICE STEEL LATTICE STEEL LATTICE STEEL
1150’ SPAN 11507 8PAN 1150' 8Pl N 1150’ SPAN 1150’ BPAN
CONDUCTOR CLACKAMAS ROGUE DRSCHUT 8 UMPQUA JEFFERSON
RIGHT-OF~WAY WIDTH 125 rT 125 rT 100 FT 100 FT 100 rT
TONS OF STEEL OR § OF POLES 55 7 56 7 59 6 59 6 62 3 \
SURVEYS 8§ 32110 $ 32110 8 32 10 8 32110 8 32110
DESIGH 8 3860 S 3860 8 3160 8 3860 8 3860
MATERIALS
TONER STEEL & FOUNDATIONS 73800 75130 78970 78970 82350
POLES - STEEL 0 0 Q 0 0
HOOD 0 0 I\ 0 0
CONCRETE 0 (1] 0 0 0
CROSSARMS & HARDWARE 0 0 0 0 0
CONDUCTOR 33770 37800 52330 61120 72970
GROUNDWIRE & COUNTERPOISE 0 0 0 0 ()]
CONDUCTOR HARDWARE 3650 3sz20 5710 6350 6990
INSULATORS 5800 5800 9280 9280 9280
VIBRATION & SPACER DAMPERS 530 590 630 660 650
GUYS & ANCHORS ] o o 0 0
SUBRTOTAL 8 117550 § 123220 8§ 146920 8 156380 8 172440
CONTINGENCIES 10 0% 11760 12320 14690 15640 17240
TOTAL HATERIALS 8 129310 8 135540 9 161610 8 172020 8 1896080
CONTRUCTION
TOWER STEEL & FOUNDATIONS 85220 86750 91190 91190 95320
POLES ~ STEEL 0 0 0 0 0
nooD 0 0 0 0 0
CONCRETE 0 0 0 0 0
CROSSARMS & HARDMARE 0 0 0 0 0
CONDUCTOR STRINGING 16930 17680 21150 23570 25650
GROUNDWIPF STRINGING 0 0 0 0 0
GUYS & ANCHORS 0 (4] 4] 4] 0
R O W CLEARING AND PREP 9420 9420 7630 7630 7630
ACCESS ROADS 20330 20330 20270 20270 20270
SUBTOTAL 8 131900 § 134180 5 140240 8 142660 8 148870
CHANGE ORDERS 7 0% 9230 9390 9820 9990 10420
SUBTOTAL 8 141130 $§ 143570 8 150060 $ 152650 4 159290
CONTINGENCIES 10 0% 14110 14360 15010 15270 15930
INSPECTION 9 0% 12700 12920 13510 13740 14340
TOTAL CONSTRUCTION $§ 1673940 § 170850 8 178%860 $ 181660 9 189560
TOTAL COST PER MILE $ 333220 § 342360 8 376 60 § 309650 8 415210



1 Llt-1 “USL A kU 11 1/ 551U ik kB \LEY 3/21 ! )
SINGLE-CIRCUIT STEEL FLAT, ROLLING & 50/50 TERRAIN
VOLTAGF 500 KV 500 XV 500 xv 500 KV 500 KV 500 xv 500 KV
STRUCTURES LATTICE STFEL LATTICE STEEL LATTICE STEEL IATTICE STEEL LATTICE STEEL LATTICE STEEL SGL STL POLE®
FLAT FIAT ROLLING ROLLING 50/50 50/50 50/50
1150’ SPAN 1150* SPAN 1150’ SPAN 1150’ SPAN 1150' BPAN 1150' SPAN 1050’ SPAN
CONDUCTOR 3-BUNTING 3-SEAHANK 3-BUNTING 3-SEAHARK 3-BUNTING 3-BEAHANK 3-SEAHANK
RIGHT-OF-NAY WIDTH 115 rT 105 FT 115 FT 105 FT 115 rT 105 rT 100 FT
TONS OF STEEL OR § OF POLES 59 7 64 2 66 0 73 8 60 4 71 8 5
BURVEYS [} 14510 -] 14510 [} 23210 8 23310 [:] 32110 ] 32110 8 32110
DESIGH 8 3860 ] 3060 3 3e60 4 3860 ] 3060 8 3860 ) 3060
]
MATERIALS \
TONER STEEL & FOUNDATIONS 79100 85060 B7450 97190 90630 103090 0
POLES - STEEL 0 0 O 0 0 289040
WOOD (4] 0 ( (1] [} (1] 0
CONCRETE 0 1] ( 0 0 0 0
CROSSARMS & HARDWARE 0 0 ( 0 0 o 0
CONDUCTOR 57620 07440 5762¢( 87440 57620 87440 87440
GROUNDWIRE & COUNTERPOISE 6080 6080 608t 6080 6080 6080 3310
CONDUCTOR HARDWARE 6660 6660 927¢ 9270 9270 9270 9550
INSULATORS 18030 18700 2007 21760 20070 21760 22780
VIBRATION & SPACER DAMPERS 49170 5280 497¢ 5280 4970 5280 4990
GUYS & ANCHORS 0 0 { 4] 0 1] 0
SUBTOTAL 8 172460 8 209220 $ 185 €0 3 227620 8 188640 -] 232920 $ 417110
CONTINGENCIES 10 0% 17250 20920 1855¢ 22760 18860 23290 41710
TOTAL MATERIALS 8 189710 . 230140 $ 204010 - 250380 8 207500 8 256210 8 458820
CONTRUCTION
TOWER STEEL & FOUNDATIONS 91340 98230 100980 112910 104650 119030 0
POLES -~ STEEL 0 0 (1] 1] 0 (4] 65030
WOOD 0 0 0 0 0 0 0
CONCRETE 0 0 0 1] 0 (] 0
CROSSARMS & HARDWARE 0 0 o] 0 0 [ 0
CONDUCTOR STRINGING 24010 29140 24010 29140 24010 29140 29140
GROUNDWIRE STRINGING 3940 3940 3940 3940 3940 3940 3640
GUYS & ANCHORS 0 0 0 0 0 0 0
R O W CLEARING AND PREP 2710 2520 6710 6160 8710 7990 7630
ACCESS ROADS 2250 2240 7330 7310 20310 20280 20270
SUBTOTAL -] 124250 ) 136070 8 142970 [} 159460 8 161620 8 180380 L} 125710
CHANGE ORDERS T 0% 8700 9520 10010 11160 11310 12630 8800
SUBTOTAL 3 132950 8 145590 8 152980 8 170620 8 172930 8 193010 ] 134510
CONTINGENCIES 10 0% 13300 14560 15300 17060 17290 19300 13450
INSPECTION 9 0% 11970 13100 13770 15360 15560 17370 12110 A
TOTAL COMSTRUCTION 8 158220 3 173250 [} 182050 -] 203040 -] 205780 8 229680 -] 160070
TOTAL COST PER HILE 8 366300 8 421760 8 413230 ] 480590 ] 449250 8 521860 8 654B60

*Concrete footing & anchor bolts are included in steel pole material & labor costs

e
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LOUBL. <.1CUI o EL FLAT, & ROLLING TERRAIN
VOLTAGE 500 KV 500 KV 500 KV 500 KV 500 KV 500 Kv
STRUCTURES LATTICE STEEL LATTICE STEEL LATTICE EYEEL LATTICE STEEL LATTICE STERL LATTICE STEEL
FLAT FLAT FIAT ROLLING ROLLING ROLLING
1150' SPAN 1150’ SPAN 1150! SPAN 1150 SPAN 1150’ SPAN 1150’ SPAR
CONDUCTOR 3-SEAHAWK 4-DESCHUTS 3-JEFFERSN 3-SEANANK 4-DESCHUTS 3-JEFFERSH
RIGHT-OF-WAY WIDTH 150 FT 150 FT 150 FT 150 FT 150 FT 150 FT
TONS OF STEEL OR § OF POLES 134 3 141 7 135 5 157 3 166 1 158 5
SURVEYS 8 14510 8 14510 -] 14510 8 23310 8 23310 8 23310
DESIGN 8 3860 $ 3860 8 3860 9 3860 8 3860 8 3860
HATERIALS
TOWER STEEL & FOUNDATIONS 177950 187750 179540 208420 220080 210010
POLES -~ STEEL 0 0 0o 0 [} 0
nOOD 0 0 [} 0 [} 0
CONCRETE 0 0 0 0 0 0
CROSSARMS & HARDWMARE [4] 0 0 0 ] 1}
CONDUCTO"™ 174880 209340 216910 174880 209340 218910
GROUNDNIRE & COUNTERPOISE 3310 3310 33lo 3310 3a3lo 3310
CONDUCTOR HARDWARE 13320 15830 14720 18540 22030 20490
INSULATORS 36600 44140 36590 42710 51400 42710
VIBRATION & SPACER DAMPERS 10120 11270 10120 10120 11270 10120
GUYS & ANCHORS 0 0 0 0 0 0
SUBTOTAL 8 416180 8 471640 ] 463190 8 457980 -] 517430 8 505550
CONTINGENCIES 10 0% 41620 47160 46320 45800 51740 50560
TOTAL MATERIALS 8 457800 8 518800 8 509210 -] 503780 8 569170 8 556110
CONTRUCTION
TOWER STEEL & FOUNDATIONS 205400 216800 20732¢ 240670 254130 242510
POLES - STEEL 0 0 ¢ 0 0 ]
noon [ 0 C 0 0 0
CONCRETR 0 0 t 0 0 0
CROSSARMS & HARDWARE 0 0 (¢ 0 (o] [}
CONDUCTOR STRINGING 42220 44420 4616¢ 42220 44420 46160
GROUNDMIRE STRINGING 3640 3640 364¢ 3640 , 3640 3640
GUYS & ANCHORS 0 0 4 0 P 0 0
R O W CLERRING AND PREP 3400 3400 340¢C 8610 0610 8610
ACCESS ROADS 2300 2300 230( 7400 7400 7400
SUBTOTAL ] 257040 $ 270560 8 262129 ] 302540 ] 318200 8 308320
CHANGE ORDERS 7 0% 17990 18940 18400 21180 22270 21580
SUBTOTAL 8 275030 ] 289500 8 2812 o -] 323720 -] 340470 § 329900
CONTINGENCIES 10 0% 21500 28950 28120 32370 34050 32990
INSPECTION 9 0% 24750 26060 25310 29130 30640 29690
TOTAL CONSTRUCTION 8 327280 8 344510 8 334650 ] 385220 -] 405160 8 392580
[
TOTAL COST PER MILE 3 803450 ] lalssol 8 862530 -] 916170 4 1001500 [] 975860



100 [PTI N Y] Vol

DOUBLE-CIRCUIT STEEL

VOLTAGE
STRUCTURES

CONDUCTOR
RIGHT-OF-~WAY WIDTH
TONS OF STEEL OR {§ OF POLES

BURVEYS
PESIGN

HATERIALS
TOWER STEEL & FOUNDATIONS
POLES ~ STEEL
WOOD
CONCRETE
CROSSARMS & HARDWARE
CONDUCTOR
GROUNDHIRE & COUNTERPOISE
CONDUCTOR HARDWARE
INSULATORS
VIBRATION & SPACER DAMPERS
GUYS & ANCHORS
BUBTOTAL
CONTINGENCIES 10 0%
TOTAL MATERIALS

CONTRUCTION
TOWER STEEL & FOUNDATIONS
POLES - STEEL

nooD

LONCRET s
CROSSARMS & HARDNARE
CONDUCTOR STRINGING
GROUNDWIRE STRINGING
GUYS & ANCHORS
R O W CLEARING AND PREP
ACCESS ROADS

SUBTOTAL
CHANGE ORDERS 7 0%
SUBTOTAL
CONTINGENCIES 10 O%
INSPECTION 9 0%

TOTAL CONSTRUCTION

TOTAL COST PER HILE .

RS YY] Py a2 AV LY P ¥ LY § PYV)
500 KV 500 KV 500 KV 500 KV
LATTICE STEEL LATTICE SBTEEL LATTICE STEEL SGL STL POLE
50/50 50/50 50/50 50/50
1150 SPAN 1150’ SPAN 1150’ S AN 1050’ SPAN
3-SEAHAWK 4-DESCHUTS 3-JBFFE SH 3~-SEAHAWK
150 FT 150 FT 150 FT 150 FT
162 1 170 7 163 2 5 5
$ 32110 $ 32110 8 32110 $ 32110
8 3860 8 3860 $ 3950 3 3B6o
214780 226180 216240 0
0 0 0 470560
0 4] 0 0
0 0 0 0
0 0 0 ]
1746860 209340 2168910 174880
3310 3310 aslo 3310
18540 22030 204%0 19080
42710 51400 42710 45570
10120 11270 10120 9970
0 0 0 0
$ 464340 § 523530 8 511780 8 723370
46430 52350 51180 72340
§ 510770 § 575880 $ 562960 4 795710
248010 261170 249700 0
(] ] 0 102710
0 0 ] 0
0 0 0 0
) 0 0 0
42220 44420 46160 42220
3640 3640 3640 3640 ¢
0 0 0 o/
11220 11220 11220 11220
20390 20390 20390 20330
8 325480 § 340840 8 331710 6 180180
22780 23860 23160 12610
3 348260 $ 364700 4 354,90 $ 192790
34830 36470 3543¢ 19280
31340 32020 31891 17350
8 414430 $ 433990 $ 421110 $ 229420
tg b :
$ 961170 8 gzoqssluw &x‘ $ 1061100
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*Concrete footing & anchor bolts are included in i1teel pole material & lﬁbOﬁ costs
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FREQUENCY REGULATION AGREEMENT

This Frequency Regulation Agreement (this “Agreement”) 1s made and entered 1nto this
day of , 199, by and among representing the Republic of

Kazakhstan, representing the Republic of Kyrgyzstan,

representing the Republic of Tajikistan,
representing the Republic of Turkmenistan and representing
the Republic of Uzbekistan, (each a “Party” and, altogether, the “Parties™)

Whereas, the Parties own and operate facilities for the generation and transmission of
electrical energy, and

Whereas, the Parties serve electrical load within their respective Republics, and

Whereas, the Parties’ electrical generation and transmuission facilities are interconnected
within the Central Asia Control Area, and

Whereas, the Parties recognize that 1t 1s 1n the best interests of themselves and their
customers to operate the Central Asia Control Area as close as possible to a frequency of 50
Hertz, and

Whereas, the Parties recognize that certain generation assets must be controlled to assure that
the Control Area frequency remains as close as possible to 50 Hertz, and

Whereas, each Party shares 1n the responsibility of maintaining the Control Area frequency
as close as possible to 50 Hertz, and

Whereas, the Parties acknowledge that the owners of such regulating facilities incur
additional costs 1n regulating the frequency of the Central Asia Control Area,

Now, therefore, the Parties each in consideration of the mutual agreements set forth herein,
agree as follows

1 DEFINITIONS

11 Agreement The agreement identified 1n the first paragraph of this document
as the same may be amended or supplemented from time to time

12 CAPP The Central Asia Republics Regional Electric Power Pool, an
association of electrical energy companies and applicable Ministries of the
governments of Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan,
established to oversee and set policy for the operation of the electrical power network
in the Central Asia Control Area

Draft prepared by Hagler Bailly Consulting



IR N N TN N U S e S B ah a e .

Frequency Regulation Agreement - Page 2

13 Control Area The electric power system or combination of electric power
systems bounded by 1nterconnection metering and telemetry to which a common
automatic generation control scheme 1s applied The CAPP control area mcludes the
electrical energy systems of Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, and
the southern part of Kazakhstan

14 DCEnergia The Central Asia Republics regional electrical energy dispatch
center and any permutted successors and assigns

15 Effective Date [ , 199 ]

16  Force Majeure Any act of God, labor disturbance, act of the public enemy,
war, 1nsurrection, riot, fire, storm or flood, explosion, breakage or accident to
machinery or equipment not due to lack of proper care or maintenance, any order,
regulation or restriction umposed by a court, or any other cause beyond a Party’s
control

17  System All generating facilities in the CAPP Control Area which are subject
to central dispatch and all transmission facilities rated 110kV or above in the CAR
Control Area

18 Central Asia Control Area peak load The coincident peak load of the five
Central Asia Republics, as measured by DC Energia, for the calendar year preceding
the Effective Date of this Agreement

PURPOSE

The purpose of this agreement 1s to establish a procedure by which the costs of
providing frequency regulation service within the Central Asia Control Area are
equitably shared among the Parties

STATUS OF PREVIOUS AGREEMENTS BETWEEN THE PARTIES

31  This Agreement 1s the only agreement in effect among the Parties as of the
Effective Date regarding compensation for frequency regulation service All previous
agreements for the compensation for frequency regulation service among the Parties,
either oral or written, including the various drafts of this Agreement, shall be of no
force or effect and shall not be used as a guide to the mterpretation of this Agreement

32  The Governments of the Parties to this Agreement are each signatories of the
Energy Charter Treaty dated December 17, 1994 Therefore this Agreement 1s subject
to the terms and conditions of the Energy Charter Treaty

33  DC Energia is not a party to this Agreement but the obligations of DC Energia
under Sections 5 and 6 are governed by the CAPP System Operator Agreement The
Parties to this Agreement will provide to DC Energia all information necessary for
DC Energia to make the appropriate atlocation among the Parties of billings for
frequency regulation service
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34  The obligations of the CAPP under Sections 5 and 6 are governed by the
CAPP Agreement If the Parties have not signed the CAPP Agreement, this
Frequency Regulation Agreement will not become effective until a CAPP Agreement
1s signed

TERM OF AGREEMENT

The term of this Agreement shall begin on the Effective Date and continue until
This Agreement may be renewed for an additional
(years)(months) upon mutual agreement among the Parties

FREQUENCY REGULATION SERVICE

Each Party to this Agreement shall be responsible for a share of the costs associated
with regulating the frequency of the Central Asia Control Area The allocation of the
costs among the Parties shall be made on the basis of each Party’s percentage share of
the Central Asia Control Area peak load The dispatching of frequency regulation
service shall be performed by DC Energa, in accordance with criteria and procedures
as established by the Central Asia Power Pool

BILLING AND PAYMENT

61 Billing for Frequency Regulation Service Each Party which provides
Frequency Regulation Service shall calculate a monthly bill for such service
(according to the methodology shown 1n Attachment A) and shall submut the bill to
the Central Asia Power Pool by the 10" day of the following month CAPP will
verify the amount of each billing through operating records kept by DC Energia and
will produce a monthly total for the costs of frequency regulation service to the
Central Asia Control Area

62  Allocation of Monthly Costs Based upon each Party’s proportional share of
the previous calendar year’s peak load in the Central Asia Control Area, CAPP will
compute each Party’s share of the total monthly cost of furnishing Frequency
Regulation Service, and will bill, by the 15" day of the following month, each party
for its allocated share, regardless of whether or not the party provided Frequency
Regulation Service

63  Calculation of Net Amount Owed To (Due From) CAPP CAPP shall, for
each Party, subtract that Party’s allocated share of Frequency Regulation Service from
its billed cost of providing such service If the difference 1s negative, that Party will
be billed said amount by CAPP If the difference 1s positive, that Party will be
reimbursed said amount by CAPP

64  Payment for Monthly Frequency Regulation Service by Parties to CAPP
Each Party owing CAPP for the net amount of monthly frequency regulation service
shall make payment to CAPP of the invoiced amount for such service by the last day
of the following month Payment not received at CAPP within 30 days of invoicing
shall be considered outside of the payment period and overdue
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65  Remmbursement to Parties for providing Frequency Regulation Service
Within 15 days of receiving payment from the owing Parties, CAPP shall disburse the
receipts back to those Parties which are due reimbursement

66  Falure to Pay

(a) A failure of a Party to pay CAPP within the time for payment shall
result in interest accruing on such unpaid amounts at a rate equal to __ % per
annum

(b)  Ifa Party fauls to make payment of any amount required under this
Agreement, CAPP will notify said Party of the overdue amounts If CAPP and
the Party cannot come to an arrangement suitable to all Parties to this
Agreement, the matter will be taken to the Central Asia Energy Council for
resolution

67  Responsible Party i the Republic of Kazakhstan The Party of the
Republic of Kazakhstan 1s responsible for measuring the costs associated with
frequency regulation mn Kazakhstan, calculating monthly bills under Section 6 1,
making payments under Section 6 4 and receiving reimbursement under Section 6 5
This Agreement 1s not contingent on any system of billing and payment among
generating companies and other entities that are internal to Kazakhstan No
generating company 1n Kazakhstan has the right to negotiate directly with the other
Parties concerning frequency regulation services and payments

LIABILITIES

In no event shall any of the Parties to this Agreement be liable to the other Parties for
any incidental, consequential, multiple or punitive damages, loss of revenues or
profits, attorneys fees or costs arising out of, or connected 1n any way with the
performance or non-performance of this Agreement

FORCE MAJEURE

81  Oblgations Excused A Party’s obligations under this Agreement shall be
excused (except for 1ts payment obligations) to the extent and for the period that the
Party’s mabulity to perform 1s caused by an event of Force Majeure affecting the
Party, and only to the extent of the duration of the same, provided that the Party
claiming Force Majeure shall make all reasonable efforts to cure, mitigate or remedy
the effects of the Force Majeure event

82  Notice of Event The Party claiming a Force Majeure event shall give notice
1 writing to the other Parties as soon as 1s practicable, but not later than two days
after the date on which such Party knew or should have known of the commencement
of the Force Majeure event
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11

DISPUTE RESOLUTION

Any dispute among the Parties to this Agreement arising out of or related to this
Agreement and which cannot be resolved by informal means among the Parties or
with the Central Asia Power Pool shall be referred to the Central Asia Energy
Council, which shall form a three-member arbitration panel The decision of the
arbitration panel shall be considered a final decision and the matter should not be
referred to any other panel or court except 1n accordance with the Energy Charter
Treaty

GOVERNING LAW

The terms of this Agreement shall be construed and enforced in accordance with the
laws of the Republic of The Energy Charter Treaty shall be used as a
guide to international law pertaining to dispute resolution

NOTICES

Except as otherwise expressly provided herein, any notice required hereunder shall be
in writing and may be given by any of the following means Overmight courier, hand

delivery, facsimile or other reliable electronic means

Notice shall be given to the Party of the Republic of Kazakhstan at

Notice shall be given to the Party of the Republic of Kyrgyzstan at

Notice shall be given to the Party of the Republic of Tajikistan at

Notice shall be given to the Party of the Republic of Turkmenistan at

Notice shall be given to the Party of the Republic of Uzbekistan at
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12

13

14

16

Any notice shall be deemed to have been given (1) upon delivery 1f given by overnight
courier or hand delivery or (1) upon confirmation 1f given by facsimile or other
reliable electronic means A Party may change its address for recerving notices
contemplated by this Agreement by delivering notice of 1ts new address to the other
Parties

SUCCESSORS AND ASSIGNS

The nights and obligations created by this Agreement shall inure to and bind the
successors and assigns of any of the Parties, provided, however, that such Party shall
not assign such rights and obligations without the written consent of the other Parties

WAIVER

Delay by any Party 1n enforcing 1ts rights under this Agreement shall not be deemed a
waiver of such rights Any warver of rights by a Party with respect to any default or
other matter arising under this Agreement shall not be deemed a waiver with respect
to any default or other matter arising under this Agreement

SEVERABILITY

[f any term, condition, covenant, restriction or other provision of this Agreement 1s
held by a court or regulatory agency of competent jurisdiction or by legislative
enactment to be invalid, void or otherwise unenforceable, the remainder of the terms,
conditions, covenants, restrictions and other provisions of this Agreement shall
remain 1n full force and effect unless such an interpretation would materally alter the
rights and privileges of any Party hereto If any term, condition, covenant, restriction
or other provision of this Agreement is held by a court or regulatory agency of
competent jurisdiction or by legislative enactment to be invalid, void or otherwise
unenforceable, the Parties shall attempt to negotiate an appropriate replacement
provision or other revisions to this Agreement to restore the rights and obligations
conferred under the original Agreement

ENTIRE AGREEMENT

This Agreement, including all schedules, appendices and other attachments hereto and
made part hereof, 1s the Parties’ complete and exclusive statement of the terms of the
Agreement and the matters contemplated herein All prior written and oral
understandings, offers or other communications of every kind pertaining to the subject
matter of this Agreement are hereby superseded

AMENDMENT

This Agreement may be amended only 1n writing and as agreed to by and signed by
authorized representatives of the Parties
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The Parties have caused this Agreement to be executed by the duly authorized representatives

as of the date first set forth above

For the Republic of Kazakhstan

By

Organization
Name
Title

For the Republic of Tajikistan

By

Organization
Name
Title

For the Republic of Uzbelistan

By

Organization
Name
Title

For the Republic of Kyrgyzstan

By
Organization
Name

Title

For the Republic of Turkmenistan

By
Organization
Name

Tatle
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ATTACHMENT 1

METHODOLOGY FOR CALCULATING THE COSTS OF PROVIDING
FREQUENCY REGULATION SERVICE

STEP ONE For each Republic, determine the total mean hourly deviation of generation
assigned to frequency regulation over the monthly period

From operating records obtained from the previous month, calculate the absolute
mean value of the change 1n MW load level from one hour to the next hour for
stations assigned by DC Energia to frequency regulation Since there 1s equal
likelihood that the deviation was either an increase or a decrease, the mean shall next
be divided by two Calculate the system-wide mean deviation by summing all the
individual stations’ mean deviations

STEP TWO From engineering studies, determine the present value of the total cost per kW
for each type of generating asset which could be assigned to frequency regulation service 1n
Central Asia The different types of units could include low-head hydro, high-head hydro,
coal-fired thermal, o1l-fired thermal, gas-fired thermal, single-cycle gas turbine, and
combined-cycle gas turbines For each type of asset, determine the annual value of
generation (per KW) through the use of the following formula

R=Per/[1-(141r)"]  where

R =recurring annuity value equivalent to the present value of the asset (over
the life of the facility)

P = the present value of a particular type of generating asset

r = discount rate

n = economic life of the facility

Divide the annualized value by 12 to get a monthly value

STEP THREE For each generating station assigned to frequency regulation in the month,
multiply 1ts installed capacity by the percentage of time that 1t was assigned to such duty and
also by 1ts availability over the month This available capacity figure can then be compared
to the total system capacity available for frequency regulation to give percentage of each
station’s participation 1n frequency regulation Multiply each station’s percentage
participation in frequency regulation by that station’s monthly value of generation to get each
station’s weighted monthly cost, expressed on a per-kW basis Sum each station’s weighted
cost to get the system cost (per Republic) over the month for frequency regulation service

STEP FOUR Determine the month’s cost of frequency regulation service by multiplying
the system-wide mean deviation times the total weighted cost per kW for such service
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An Example of the Flow of Costs and Payments for Frequency Regulation

Service
(Not a part of the Agreement)

Assume that the billed costs of each Party 1n providing frequency regulation service
for the month of November, 1996 were

Kazakhstan $ 30,000
Kyrgyzstan $100,000
Tapikistan $125,000
Turkmenistan $ 10,000
Uzbekistan $ 15.000

$280,000 Total cost for frequency
regulation in Central Asia
Control Area for 11/96

Assume also that each Party’s share of the 1995 peak load was

Kazakhstan  30%
Kyrgyzstan 5%
Tajikistan 11%
Turkmenistan 8%
Uzbekistan 42%

Therefore, each Party 1s responsible for the following amount

Kazakhstan 30% of $280,000 = § 84,000
Kyrgyzstan 9% of $280,000 = § 25,200
Tajikistan 11% of $280,000 = § 30,800
Turkmenistan 8% of $280,000 = § 22,400
Uzbekistan 42% of $280,000 = §117,600

Subtracting the responsibility charge from the cost of providing the service yields the
net amount due from each Party

Kazakhstan $84,000 mimnus $ 30,000= $54,000
Kyrgyzstan $25,200 mnus $100,000= ($74,800)
Tajikistan $30,800 minus $125,000= (§94,200)
Turkmenistan $22,400 minus $ 10,000=  $12,400
Uzbekistan $117,600 mmus § 15,000= $102,600

Thus, each Party pays for its share of the total Pool cost of providing frequency
regulation service and 1s also reimbursed for 1ts documented costs in providing such
service to the Pool
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A SAMPLE DETERMINATION OF A REPUBLIC’S COSTS OF PARTICIPATION IN
FREQUENCY REGULATION OVER A MONTH

1 Assume that an analysis of operating records shows that one Republic
determned that 1ts system-wide mean deviation over the previous month was 7,000
kW

The determination of the weighted monthly cost of frequency regulation 1s as follows

STATION  INSTALLED % OF MONTH AVAIL AVAIL PARTICI  VALUE ANNUAL  WEIGHTED
CAPACITY ONFR FACTOR  CAPACITY  PATION PER KW FACTOR ANNUAL
(MW) (MW) COST/KW
Hydro #1 100 95 00% 99% 94 05 012586 $ 1400 020 $ 3524
Hydro #2 150 85 00% 99% 126 23 0 16893 $ 1200 020 $ 4034
Hydro #3 1500 35 00% 99% 51975 069557 $ 800 020 $ 11129
Thermal 1800 500% 80% 72 000964 $ 600 030 $ 173
totals 3550 74723 100 $ 188381

The weighted cost per month on a per-kW basis1s $188 81 /12 =$1573
The system’s monthly cost of frequency regulation service 1s

$1573 per kW * 7,000 kw = $110,110
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CENTRAL ASIA POWER POOL SYSTEM OPERATOR AGREEMENT

This Central Asia Power Pool System Operator Agreement (this “Agreement™) 1s made and
entered 1nto this day of , 199 , by and between the Central Asia Power Pool
(CAPP), an association of electrical energy companies and applicable Ministries of the
governments of Kazakhstan, Kyrgyzstan, Tayikistan, Turkmenistan and Uzbekistan, and the
Dispatch Center Energia (DC Energia) (each a “Party” and, together, the “Parties”)

Whereas, the members of CAPP own and operate facilities for the generation and
transmussion of wholesale electric power, and

Whereas, CAPP coordinates and directs the operation of the System through a mechanism of
central dispatch 1n order to attain maximum practicable economy consistent with proper
standards of reliability, and

Whereas, CAPP and DC Energia desire to enter into this Agreement to clarify the roles and
responsibilities of each Partv relating to the operation of the System,

Now, therefore, CAPP and DC Energia, each in consideration of the mutual agreements set
forth herein agree as follows

1

DEFINITIONS

11 Agreement The agreement 1dentified in the first paragraph of this document,
including all schedules thereto, as the same may be amended or supplemented from
time to time

12  CAPP The Central Asia Republics Regional Electric Power Pool as defined
1n the first paragraph of this Agreement

13 CAPP Agreement The agreement reached between CAPP and 1ts members
regarding the duties and responsibilities of same toward each other relative to the
operation of the Pool, including all schedules thereto, as the same may be amended or
supplemented from time to time

14  CAPP Participant An electrical energy company which meets the
requirements for membership i and 1s a signatory to the CAPP Agreement

15  Control Area The electric power system or combination of electric power
systems bounded by interconnection metering and telemetry to which a common
automatic generation control scheme 1s applied The CAPP control area includes the
electrical energy systems of Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, and
the southern part of Kazakhstan

16 Criteria  Criteria, rules and standards for admimstration of CAPP Agreement
and operation of the System, as mn effect on the date of this Agreement and as the
same may be amended and supplemented from time to time
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17 DCENERGIA The Central Asia Republics regional electrical energy
dispatch center and any permutted successors and assigns

18 DC ENERGIA Control Center The dispatching facilities used by DC
Energia in carrying out 1ts responsibilities under CAPP Agreement, consisting of a
portion of a certain building located in Tashkent, Uzbekistan, together with
furmishings and equipment contained therein

19  Effective Date [ , 199 ]

110 Force Majeure Any act of God, labor disturbance, act of the public enemy,
war, msurrection, riot, fire, storm or flood, explosion, breakage or accident to
machinery or equipment not due to lack of proper care or maintenance, any order,
regulation or restriction imposed by a court, or any other cause beyond a Party’s
control

111 Good Utility Practice Any practice, method, or act engaged 1n or approved
by a significant portion of the electric utility industry in Central Asia during the
relevant time period, or any practice, method, or act which, in the exercise of
reasonable judgment 1n light of the facts known at the time the decision was made,
could have been expected to accomplish the desired result at a reasonable cost
consistent with good business practices, rehability, safety and expeditiousness Good
Utility Practice 1s not limuited to a single optimum practice, method or act to the
exclusion of others, but rather 1s intended to include acceptable practices methods, or
acts generally accepted 1n the region

112 Multilateral Wheeling Agreement An agreement among the CAPP
participants establishing a procedure under which a power system, generating
company, or a large industrial customer 1n one of the Central Asian Republics may
submut a request to DC Energia to arrange transmission service

113 Operating Procedures The detailed procedures adopted by DC Energia for
operation of the System, as in effect on the date of this Agreement and as the same
may be amended and supplemented from time to tume

114 Operating Year A calendar year The first Operating Year shall commence
on the Effective Date and continue until the following December 31, and the last
Operating Year shall conclude on the date that this Agreement terminates

115 System All generating facilities in the CAPP Control Area which are subject
to central dispatch and all transmission facilities rated 110kV or above in the CAR
Control Area
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PURPOSE

The purpose of this agreement 1s to provide the detailed terms and conditions under
which DC Energia will, among other things, operate the System and adminster the
multilateral wheeling agreements, all with a view to facilitate least cost operation of
the System, consistent with System safety and reliability, non-discriminatory access to
transmussion service, Good Utility Practice and applicable laws and regulations

TERM

The term of this Agreement shall begin on the Effective Date and continue until
terminated 1n accordance with the provisions of Section 13

AGREEMENT ADMINISTRATION

This agreement shall be admimstered for and on behalf of (1) DC Energia Board of
Directors, and (11) CAPP or 1ts designee

QUALIFICATIONS OF DC ENERGIA

51 Board of Directors The Board of Directors of DC Energia shall be
comprised of 11 members with a cross-section of skills and experience (such as, for
purposes of illustration but not by way of mandate or limitation experience in
regulatory affairs, electric utility management, corporate finance, bulk power systems,
human resource administration, power pool operations, public policy, consumer
advocacy, environmental affairs, business management and information systems),
sufficient to enable the Board to ensure that DC Energia 1s satisfying 1ts obligations
under this Agreement One member shall be the Director of DC Energia The
remaining ten positions shall be two each per Central Asia Republic, shall serve four-
year terms, shall be nominated by the DC Energia Board of Directors, and approved
by the applicable Republic’s energy ministry

52  DC ENERGIA Staff DC Energia shall maintain a staff of employees
sufficient 1n number, skill, training and knowledge to satisfy 1ts obligations under this
Agreement

53  Conflict of Interest No DC Energia Director or employee shall allow
himself/herself to remain 1n a position where he/she would recerve financial gain by
either a policy or an operating decision taken by DC Energia

54  Non-Profit Entity DC Energia shall exist as a non-profit corporation and not
engage 1n for-profit activity

RIGHTS AND OBLIGATIONS OF DC ENERGIA
61  Operation of the System DC Energia shall serve as the operator of the

CAPP Control Area and shall assume responsibility for operation of the System,
consistent with the terms of this Agreement, CAPP Agreement, the Criteria and the
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Operating Procedures, System safety and reliability, open non-discriminatory access
to transmission service, Good Utility Practice and applicable laws and regulations

62  Admnstration of Multilateral Wheeling Agreements DC Energia will
prepare nvoices based upon the Multilateral Wheeling Agreement and monitor the
payment of these invoices

63  System Planning DC Energia shall conduct System assessment and planning
at the direction of CAPP  DC Energia shall have the authority to independently
conduct System assessment and planning as 1t may deem necessary, and shall report
findings which result from such assessment and planning to CAPP

64  Facilities and Equipment [This section will describe DC Energia s rights to
use facilities and equipment currently owned by the “owner” of the United Control
Center, possible rent payments or transfer of ownership, etc ]{Who 1s the present
owner?]

65  Emergency Power DC Energia shall have authority to enter into internal
contracts to procure emergency power under the conditions set forth 1n the Criteria
and Operating Procedures DC Energia may direct any Central Asia participant to
take any reasonable action necessary to preserve the reliable operation of the Central
Asia Control Area under the circumstances and in the manner set forth in the Criteria
and the Operating Procedures

66  System Shutdown In the event that a System shutdown occurs affecting all
or part of the Central Asia Control Area, DC Energia shall, in accordance with the
Criteria and the Operating Procedures, coordinate the restoration of service in
conjunction with the individual Republics’ national control centers

67  Interconnection Contracts DC Energia shall admunister the interconnection
contracts between the CAPP Control Area and contiguous Control Areas

68  Relationships with Central Asia Republics’ National Control Centers DC
Energia shall have the authority and responsibility to monitor the operation of the
individual Republics’ national control centers to ensure their compliance with the
Criteria, the Operating Procedures and appropriate standards of conduct DC Energia
shall also examine 1ssues of reliability as they relate to the individual Republics’
control centers and their functions and make such recommendations to CAPP as 1t
deems appropriate

69  Dissemination of Information DC Energia shall disseminate information
furnished to 1t by CAPP members consistent with CAPP Information Policy [to be
developed], and shall maintain the confidentiality of such information in accordance
with the provisions of such policy

610 Code of Conduct DC Energia shall develop and implement an employee

code of conduct that, at a minimum, prohibits any of DC Energia’s employees from
violating the terms of this Agreement

Draft prepared by Hagler Bailly Consulting



Central Asia Power Pool System Operator Agreement - Page 5

611 Annual Report and Performance Audit DC Energa shall prepare and
submit to CAPP an annual report on 1ts performance under this Agreement and
cooperate 1n the conduct of a periodic audit of 1ts performance The audit shall be
conducted by an independent third party to be chosen by mutual agreement of the
Parties, and shall be conducted at such intervals as shall be determined by CAPP, but
1n any event not less frequently that every two years

612 Fmancial Audit DC Energia shall deliver to CAPP as soon as available but
1n any event within ninety (90) days after the end of each calendar year a financial
audit report for such year for DC Energua, duly certified by independent public
accountants of recogmzed standing acceptable to CAPP

RIGHTS AND OBLIGATIONS OF CAPP AND THE CAPP PARTICIPANTS

71 Operation of Facilities The CAPP Participants shall operate their facihities
which are part of the System at the direction of DC Energia, consistent with the terms
of this Agreement, CAPP Agreement and the Tanffs, the Criteria and the Operating
Procedures, System safety and reliability, open non-discriminatory access to
transmission service, Good Utility Practice and applicable laws and regulations

72  Provision of Information CAPP and the CAPP Participants shall provide
DC Energia with any and all information within their custody or control that DC
Energia deems necessary to perform its obhigations under this Agreement, subject to
applicable confidentiality limitations contained in CAPP Information Policy

73  Development of Additional Criteria CAPP shall, in conjunction with DC
Energia, develop and provide DC Energia with additional Criteria and Operating
Procedures appropriate to allow DC Energia to carry out its obligations under this
Agreement

74  Payment for Services CAPP shall pay DC Energia for services provided
pursuant to the terms of this Agreement In addition to providing funding for DC
Energia s operation and maintenance expenses, CAPP shall provide long-term
financing for capital improvements, as budgeted according to the process described 1n
Section 8

75  Payment for Audits CAPP shall bear all costs of the performance and
financial audits to be conducted 1n respect of DC Energia pursuant to Sections 6 11
and 6 12 of this Agreement

76  Emergency Actions The CAPP Participants shall respond to DC Energia’s
directions for actions necessary to preserve the reliable operation of the Central Asia
Control Area under the emergency and other conditions set forth in the Criteria and
the Operating Procedures
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DC ENERGIA BUDGET

81  First Operating Year The budget for the first Operating Year shall be set
forth 1n Schedule A [to be developed)

82  Preparation of Annual Budget Seventy-five (75) days before the start of
each Operating Year, DC Energia shall prepare and submut to CAPP a detailed budget
for the upcoming Operating Year

83  Review of Budget CAPP shall review and comment on the proposed budget
no later than forty-five (45) days before the start of the Operating Year The final
budget shall be as agreed to by CAPP and DC Energia

84  Budget Disputes If CAPP and DC Energia cannot reach agreement by the
end of the then current Operating Year as to the budget, the final budget of the then
current Operating Year shall remain 1n effect as to those portions on which no
agreement has been reached on a pro rata monthly basis, as adjusted by multiplying
such portion of the then-current budget by a reference index [to be identified],
provided however that (1) the application of such index shall not increase the
unapproved portion of the budget above DC Energia’s proposed budget, and (u1) there
shall be excluded from the budget for the next Operating Year any extraordinary
nonrecurring expenses incurred by DC Energia during the current Operating Year

85 Changes to the Budget DC Energia may, at any time, request an adjustment
to the then-current budget to address unanticipated events, including, but not himited
to, events of Force Majeure Such a request shall be reviewed by CAPP, and any
changes to the budget shall be as mutually agreed to by DC Energia and CAPP

BILLING AND PAYMENT

91 Obligation to Pay CAPP shall pay DC Energia for 1ts operating expenses
and working capital requirements as set forth in the then-current budget Each Central
Asia Participant shall be liable only for such portion of such expenses and working
capital requirements as are allocated to such Participant in accordance with the
provisions of CAPP Agreement [fo be developed)], subject to Section 9 4 of this
Agreement

92  Period Billing and Payment DC Energia shall prepare an itemized
statement no less frequently than once a month for each Central Asia Participant,
setting forth the amounts owed to DC Energia pursuant to this Agreement and the
other amounts, 1f any, to be collected from or disbursed to such Central Asia
Participant by DC Energia pursuant to the performance of its obligations under this
Agreement Such statements shall be prepared on a net basis, indicating the total
amount to be paid to DC Energia or the total amount to be disbursed by DC Energia,
as the case may be

93  Payment Disputes If a Participant disagrees with any amount set forth in a
statement from DC Energia, that Participant shall promptly notify DC Energia and DC
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Energia shall attempt to resolve such disagreement with that Participant If the
disagreement cannot be resolved by the Participant and DC Energia, DC Energia shall
refer the matter to CAPP for resolution If DC Energia disagrees with the resolution
by CAPP, 1t may seek dispute resolution under Section 12 1 of this Agreement If the
Participant disagrees with the resolution by CAPP, 1t may seek dispute resolution
under the dispute resolution procedures of CAPP Agreement Notwithstanding a
Participant’s disagreement with any amount set forth 1n a statement from DC Energia,
that Participant shall pay when due the full amount, i1f any, shown as due from such
Participant on such statement and such payment shall not prejudice the rights of the
Participant to dispute the amounts set forth m such statement

94  Failure to Pay

(a) A failure of a Participant to pay DC Energia within the time for
payment shall result 1n 1nterest accruing on such unpaid amounts at a rate
equal to % per annum

(b)  IfaParticipant fails to pay DC Energia any amount required under
Section 9 of this Agreement, DC Energia shall provide notice to such
Participant of the non-payment If, by the due date for payments 1n the next
billing cycle, such Participant has not cured the non-payment, DC Energia
may withhold and, 1n the case of amounts payable under Section 9 1, retain
any such unpaid amount, including interest at a rate of __% per annum, from
any other amounts that would otherwise be disbursed by DC Energia to such
Participant on such date If DC Energia 1s unable and 1s, 1n the sole judgment
of DC Energia, unlikely to be able to cure such non-payment through such a
withholding, DC Energia shall send a notice to CAPP  CAPP may take such
measures as may be permitted under CAPP Agreement to collect such overdue
payment from the defaulting Participant If CAPP fails, within 30 days of the
receipt of such notice, to collect such non-payment and 1f such non-payment
relates to an amount payable under Section 9 1, DC Energia may, 1n addition
to any other remedies that 1t may have at law or in equity, make such pro rata
adjustments to the statements of the other Participants as may be required to
hold DC Energia harmless from the effects of such non-payment

(c) DC Energia shall not have any obligation to make a payment to any
Participant to the extent that DC Energia has not collected amounts sufficient,
after deduction of amounts due to DC Energia pursuant to Section 9 1 or the
Tanffs, to make such payment If any Participant or a customer of
transmission services which 1s not a Participant fails to pay DC Energia the
full amount due from such Participant or entity when due, DC Energia, in
disbursing amounts collected, shall allocate the resulting shortfall among the
Participants 1n accordance with CAPP/CAPP Participants Agreement

(d) IfDC Energia s prevented from, or 1s delayed in, making a payment
due to the other Participants because of the timing of cash flows, CAPP shall
designate a subcommuttee to work with DC Energia to revise the billing and
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payment cycle or to take such other steps to allow DC Energia to make
payments when due

LIABILITY, INDEMNIFICATION AND INSURANCE

101 Liability of DC ENERGIA DC Energia shall not be hiable to the
Participants for its operational decisions, its adminustration of Tarnffs or its
implementation of the Criteria, provided 1t has acted within the scope of its
authority under this Agreement and has not willfully breached this Agreement
or engaged 1n willful misconduct

102 Liabihty of CAPP Participants The Participants shall not be liable
to DC Energia for a failure to perform under the terms of this Agreement,
unless that failure to perform was a willful breach of this Agreement

103 Limitation of Liability In no event shall either Party to this
Agreement be liable to the other Party for any incidental, consequential,
multiple or pumtive damages, loss of revenues or profits attorneys fees or
costs arising out of, or connected in any way with the performance or non-
performance of this Agreement

104 Indemnification CAPP shall indemnify DC Energia against liability
to third parties for its operational decisions, 1ts administration of Tanffs or 1ts
implementation of the Criteria, provided 1t has acted within the scope of its
authority under this Agreement and has not willfully breached this Agreement
or engaged 1 willful misconduct

105 Insurance DC Energia shall procure or cause to be procured and shall
maintain 1n full effect at all times during the term of this Agreement, all
insurance required by applicable laws or regulations and customary 1n the
electric utility industry through insurance policies with responsible insurance
companies authorized to do business i Central Asia in such amounts and for
such coverages and upon such terms as agreed to through the process of
approving DC Energia’s budget

FORCE MAJEURE

111 Obhgations Excused A Party’s obligations under this Agreement
shall be excused (except for its payment obligations) to the extent and for the
period that the Party’s inability to perform 1s caused by an event of Force
Majeure affecting the Party, and only to the extent of the duration of the same,
provided that the Party claiming Force Majeure shall make all reasonable
efforts to cure, mitigate or remedy the effects of the Force Majeure event
Nothing herein shall be construed to require either Party to settle a labor
dispute

112 Notice of Event The Party claiming a Force Majeure event shall give
notice 1n wnting to the other Party as soon as 1s practicable, but not later than
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two days after the date on which such Party knew or should have known of the
commencement of the Force Majeure event

DISPUTE RESOLUTION

Any dispute between the Parties to this Agreement arising out of or related to
this Agreement shall be referred (1) by DC Energia, to a representative
designated by the Board of Directors of DC Energia, and (11) by CAPP, to a
representative designated by CAPP Executive Commuttee, for informal
resolution as soon as 1s practicable If mformal resolution cannot be reached,
the dispute shall be referred to the Central Asia Energy Council, which shall
form a three-member arbitration panel The decision of the arbitration panel
shall be considered a final decision and the matter should not be referred to
any other panel or court unless the Energy Charter Treaty explicitly requires
such a referral

DC ENERGIA TERMINATION OR RESIGNATION
131 DC ENERGIA Default

(a) In the event that CAPP determines that DC Energia has failed,
for any reason other than Force Majeure or the non-performance by
Participants of their duties and obligations under this Agreement, to
perform under this Agreement 1n a satisfactory fashion, CAPP shall
attempt to resolve the performance problem informally with the
management of DC Energia In the event that such informal efforts to
resolve such performance problems are unsuccessful, the Chairman of
CAPP shall put CAPP’s concerns 1n writing and shall submit a written
request to the Board of Directors of DC Energia asking that the Board
of Directors take appropriate action to resolve the performance
problem The Board of Directors shall have 60 days to resolve the
performance problem to the satisfaction of CAPP or to submut the
problem for resolution in accordance with the dispute resolution
procedures set forth 1n Section 12

(b)  Inthe case of a violation by DC Energia of any of the
provisions of Section 5 3 of this Agreement (financial interest), or a
willful violation of this Agreement that matenially impairs the safe or
reliable operation of the Central Asia Control Area, CAPP shall not be
required to pursue informal resolution under this Section 13 1 and may,
upon written notice to the Board of Directors of DC Energia and after a
reasonable period to cure such violation, which shall be specified in
that notice and established 1n light of the nature of the violation,
proceed immediately to seek to remove DC Energia under Section

13 2(b) 1f such violation has not been cured by DC Energia to the
satisfaction of CAPP  DC Energia shall not have the right to submit a
disagreement involving a matter described in the immediately
preceding sentence for dispute resolution under Section 12 1
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Removal Vote

(a)  Inthe event DC Energia’s Board of Directors fails to satisfy the
concerns submutted to 1t pursuant to Section 13 1 to the satisfaction of
CAPP within 60 days of the submuttal, or 1f DC Energia s Board of
Directors sought resolution of the concerns in accordance with the
dispute resolution procedures set forth in Section 12 1 within such 60
day period and the concerns have not been resolved through such
procedures, CAPP shall have the right to submut the performance
problem to the Executive Board of CAPP for a vote as to whether DC
Energia should be removed and replaced

(b)  DC Energia may be removed under this section by a two-thirds
vote supporting removal by the Executive Board of CAPP

(c) Other than 1n the circumstances specified 1n Section 13 1(b), 1t
1s the intent of the Parties that the procedures 1n this Section 13 2
providing for potential removal of DC Energia for failure to perform
satisfactorily under this agreement will be used only when all
reasonable good faith efforts have been exhausted under Section

13 1(a) to resolve concerns regarding DC Energia’s performance by
means short of removal of DC Energia

Individual Party Concern with DC Energia In the event that any

Participant believes that DC Energia 1s not performing satisfactorily, such
Participant may pursue the matter only by submitting a complaint in writing
concerning the matter to CAPP If CAPP agrees with the complaint, the
procedures of Section 13 1 shall apply

134

Selection of New DC ENERGIA

(a) In the event that CAPP votes to remove DC Energia pursuant to
Section 13 2 or DC Energia gives a notice of resignation pursuant to
Section 13 7, the Executive Commuittee of CAPP shall designate three
individuals, representing a diversity of interests, to form a
subcommuttee to select and negotiate a new service agreement with, or
an assignment of this Agreement to, a new independent system
operator

(b) Such subcommittee shall have the authority to retain counsel,
with the costs thereof and other costs of the subcommuttee allocated
among the Participants in the same proportions as the allocation of DC
Energia budget for the current year

() The selection of the new independent system operator and the
proposed new service agreement or an assignment of this Agreement
shall be subject to approval by a vote of CAPP Executive Commuttee
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135 Transition During the period that a new independent system operator
1s being chosen 1n accordance with Section 13 4, this Agreement shall remain
1n effect and DC Energia shall continue to perform 1ts functions i accordance
with this Agreement DC Energia shall also work with the subcommattee
appointed pursuant to Section 13 4 and the new independent system operator
to effect a smooth transition, including, 1f requested by such subcommuttee, (I)
assisting 1n the preparation of an inventory of all equipment and supplies, (it)
assigning all subcontracts and other contracts as directed and (111) assisting the
traming of any personnel of the successor independent system operator

136 Breach of Contractual Obligations by Participants

(a)  Ifa Participant fails to perform any of its obligations (other
than its payment obligations) to DC Energia under this Agreement for
reasons other than Force Majeure, DC Energia shall provide notice of
such failure to such Participant and to CAPP  If, within 60 days of the
date of such notice, such Participant has not made substantial progress
to remedy such failure to perform, DC Energia shall send a notice of
such failure to CAPP Executive Commattee

(b) The CAPP Executive Committee may take such measures as
may be permitted under the CAPP Agreement to remedy the failure to
perform by the defaulting party If CAPP Executive Commuttee fails,
within 30 days of the receipt of such notice, to remedy such failure to
perform, and such failure has a material adverse effect on DC Energia,
CAPP Executive Commuttee shall inform DC Energia of the reasons
for 1ts failure to remedy the default and DC Energia may pursue any
other remedies that 1t may have at law or 1n equity

(c) If a Participant fails to comply with an authorized direction
from DC Energia, in the circumstances in which such failure 1s not
permitted by the Criteria and the CAPP Agreement, and such failure
imperils the safety or reliability of the Central Asia Control Area, DC
Energia shall be authorized to take any action 1t deems to be prudent to
maintain the safety and reliability of the Central Asia Control Area In
such circumstances, DC Energia shall have the night to request CAPP
Executive Commuttee to address such Participant 1n accordance with
the provisions of the CAPP Agreement

137 Resignation of DC Energia If, after following the requirements of
Section 13 6, the fatlure of a Participant to perform an obligation under this
Agreement has not been cured, and such failure to perform has a material
adverse effect on DC Energia, DC Energia may, 1n addition to any other
remedies that 1t may have at law or 1n equity, resign by giving notice to CAPP
Executive Committee An uncured failure of a Participant to make a payment
due to DC Energa shall be deemed to have a material adverse effect on DC
Energia
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GOVERNING LAW

The terms of this Agreement shall be construed and enforced 1n accordance
with the laws of

NOTICES

Except as otherwise expressly provided herein, any notice required hereunder
shall be 1n wniting and may be given by any of the following means Overnight
courier, hand delivery, facsimile or other reliable electronic means

Notice shall be given to DC Energia at

Notice shall be given to CAPP at

Any notice shall be deemed to have been given (1) upon delivery 1f given by
overnight courier or hand delivery or (1t) upon confirmation 1f given by
facsimile or other reliable electronic means Either Party may change their
address for recerving notices contemplated by this Agreement by delivering
notice of its new address to the other

SUCCESSORS AND ASSIGNS

The rights and obligations created by this Agreement shall inure to and bind
the successors and assigns of DC Energia, provided, however, that DC Energia
shall not assign such rights and obligations without the written consent of
CAPP Executive Committee

RELATIONSHIP OF THE PARTIES

Nothing in this Agreement 1s mtended to create a partnership, joint venture or
other joint legal entity making either Party jointly or severally liable for the
acts or omissions of the other Party [this wording may not be necessary in
Central Asia)

WAIVER

Delay by either Party in enforcing its rights under this Agreement shall not be
deemed a waiver of such rights Any waiver of rights by either Party with
respect to any default or other matter arising under thus Agreement shall not be
deemed a waiver with respect to any default or other matter arising under this
Agreement
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SEVERABILITY

If any term, condition, covenant, restriction or other provision of ths
Agreement 1s held by a court or regulatory agency of competent jurisdiction or
by legislative enactment to be mvalid, void or otherwise unenforceable, the
remainder of the terms, conditions, covenants, restrictions and other provisions
of this Agreement shall remain 1n full force and effect unless such an
interpretation would materially alter the nights and privileges of erther Party
hereto If any term, condition, covenant, restriction or other provision of this
Agreement 1s held by a court or regulatory agency of competent jurisdiction or
by legislative enactment to be invalid, void or otherwise unenforceable, the
Parties shall attempt to negotiate an appropriate replacement provision or other
revisions to this Agreement to restore the rights and obligations conferred
under the original Agreement

HEADINGS

The headings used in this Agreement are intended for convenence only and
shall have no effect on the interpretation of any provision of this Agreement

COUNTERPARTS

This Agreement may be executed i any number of counterparts, each having
the same force and effect as the original

ENTIRE AGREEMENT

This Agreement, including all schedules, appendices and other attachments
hereto and made part hereof, 1s the Parties’ complete and exclusive statement
of the terms of the Agreement and the matters contemplated herein  All prior
written and oral understandings, offers or other communications of every kind
pertaining to the subject matter of this Agreement are hereby superseded

AMENDMENT

This Agreement may be amended only 1n writing and as agreed to by DC
Energia and CAPP, acting pursuant to a vote of the Executive Commuitee of
CAPP

CAPP and DC Energia have caused this Agreement to be executed by the duly
authorized representatives as of the date first set forth above

CAPP DC ENERGIA
By

Name Name

Title Title
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[to be developed)
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ANSWERS TO QUESTIONS ON INTERNATIONAL EXPERIENCE

Dawid Thornton, CMPI
Charles Zimmermann, Hagler Bailly Consulting

Regional Seminar on International Electric Power Contracts
Almaty, Kazakstan, December 11-12, 1996

This document contains answers to questions raised by the Minustry of Power Industry
of Uzbekistan following the seminar held in August 1996 in Tashkent The following
questions are discussed here

#1 Contractual relationships  /n what way are the relationships on electricity
energy flows arranged between

o the power pools in the USA

e the energy companies within the power pool

e the countries (e g USA-Canada, France-Spain, etc )

#2 Tanff setting In what way are the tariffs on mutual energy and power flows
set in the power company, n the pool, between the power company and the pool, and
between the countries as well

#3 Regulation of frequency Is there any methodology on how to determine the
expenses of the power company which regulates the capacity in the power pool by the
Hydros? Who shall cover such expenses?

#4 Customs procedures Do any customs piocedures on interstate electricity
Sflows and wheeling exist? [f they do, what are the procedures and customs duty
rates?

#5 Wheeling tariffs Whar are the average tariffs for electricity wheeling services
made by the power company (by the pool or by the country)?

#6 Settlements Whar is the baseline for the mutual settlements? In what way
are the intersystem electricity flows, wheeling and frequency regulation services
accounted?

Our answers are based on U S and Canadian experience In question 4 (customs
duties) we also discuss European experience
Defimtions of terms

In providing answers to these questions we use certain terms to describe the power
sector 1n the United States and Canada

A state 15 one of the 50 states in the USA A province 1s one of the provinces of
Canada
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A power system 1s an organization which owns and operates electric networks Ifitisa
private company 1t must have a legal structure comparable to an open joint stoch
company 1 the CIS If it 1s a government enterprise 1t may be owned by the national
government, by a state or province, by a county (a small region located within a state),
orby acity The large private companies own generating stations as well as networks
Many of the smaller enterprises owned by counties and cities do not own generating
stations

A power pool 1s a group of power systems which have voluntarily formed a pool by
sighing a pool agreement

Mutual settlements are payments made by power systems to other power systems or to
organizations owned by power systems

Energy which 1s returned in kind consists of energy which 1s delivered and received in
equal amounts at different times, so that there 1s no payment of cash and no payment
with barter, there 1s no mutual settlement This energy flow 1s measured hourly but
the power systems attempt to maintain a net balance (saldo) equal to zero over an
agreed time period (for example, a year)

Energy 1s measured in A\Wh or MWh  Capacity 1s requested or scheduled by the buyer
and 1s measured 1n kW or MW Power 1s measured in MW and it 1s simply a physical
flow, 1t 1s not necessarily requested or scheduled by the power system which receives
1t

A regional council 1s a group of power systems which are interconnected and have
voluntarily formed a council to set reliability standards Two of the ten regional
councils tn North America are power pools and the other eight regional councils are
not power pools All of the regional councils are members of the North American
Electric Relhability Council, which sets reliability standards for the U S and Canada

Ancillary services include frequency control, voltage control, reactive power control,
maintenance of reserve capacity, and other services necessary to support networh
operations and ensure reliability of power supply
Question #1 Contractual relationships
In what way are the relationships on electricity energy flows ar1anged between

e the power pools in the USA

® the energy companies within the power pool

® the counnies (e g USA-Canada, France-Spain, eic )
Pool-to-pool

Within the United States, power pools are private (non-government) organizations
which act as agents for their participating electric utility companies (predominantly
private companies also) One Pool may enter into a contract with another pool for
various services, depending on the individual and aggregate needs of its participants
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The contract may be for energy only, for capacity only, for a combination of capacity
and energy, or may be structured as an Interconnection Agreement, incorporating a
comprehensive set of services including, besides energy and capacity, other services to
the mutual benefit of both pools (and their participants)

During the Seminar which were conducted n Tashkent i August of 1996, we
described an Energy Contract between the New England Power Pool (NEPOOL) and
Hydro-Quebec Although this contract 1s between a US power pool (NEPOOL) and a
Canadian utility (Hydro-Quebec), the form 1s nearly 1dentical with that of a contract
between two US pools (deleting the few international aspects) Mr Biddison, Hagler
Bailly/Almaty, has a copy of the NEPOOL - Hydro-Quebec Contract and can make a
copy available for you I am sending, by separate cover, an example of a second
contract, an Interconnection Agreement between NEPOOL and the New Brunswick
Power Commussion (Canada)

Company-to-company (both within the same pool)

Individual electric power companies within a pool may negotiate and execute bilateral
contracts for energy and/or capacity or may negotiate and execute comprehensive
Interconnection agreements, subject to review and approval by the Pool The Pool’s
interest 1n reviewing the proposed transaction 1s to ensure that such a transaction does
not place an undue 1mpact upon other participants within the Pool In other words, 1f
a proposed transaction would place limitations on an existing economy energy contract
(for instance), the Pool would either disallow 1t entirely or place restrictions on 1ts
operation I am sending (under separate cover) examples of both a long-term bilateral
contract and a shorter term, more standardized contract

International contracts

In North America, international contracts may be negotiated and executed by Pools,
acting as agents for their participants, or by individual companies or consortiums of
companies As with the other types of transactions described above, the contracts may
be for energy and/or capacity, or may be in the form of comprehensive
Interconnection agreements In the August Seminars, we described the
NEPOOL/Hydro-Quebec Energy Contract (mentioned above) and also an
Interconnection Agreement between Central Maine Power Company and Hydro-
Quebec Both of these documents are available from Mr Biddison at the Almaty
office of Hagler Bailly Consulting

Question #2 Tariff setting

In what way are the tariffs on mutual energy and power flows set in the power company, in
the pool, between the power company and the pool, and between the countries as well

There are many different approaches to tariff-setting in the United States as a result of
the variety of ownership structures for power sector organizations and the fact that
each state government has the legal authority to set regulations that are different from
the other state government’s regulations In the following discussion we will try to

heep our answer sumple, we will describe the most common approaches to tariff-
setting
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Transactions between the power system and end users

Tariffs for the sale of electricity by a power system to end users are normally subject to

the regulatory approval of a state government commuission, usually called the Public
Utilities Commuission  This commission includes a decision-making board at the
highest level and 1t also includes a staff of technical experts who review the
documents and plans submuitted for approval A large commission may have various

administrative law judges who 1ssue decisions on requests for tariff increases and other

types of routine applications received by the commission from the power companies

Throughout the United States the traditional approach to calculating electricity tariffs

involves five basic steps

1 Calculate the total production cost of all of the electricity sold by the power

system during a particular calendar year (the test year), and the cost of
wheeling the electricity that 1s wheeled during the same year Production
cost includes an allowance for dividend payments to shareholders and

Interest payments to holders of long-term debt Develop a projection of the
level of energy sales, the level of peak demand, and the amount of revenue

that the power system will need to collect from consumers during the year

2 Divide the total production cost into three categories demand-related, and
energy-related, and customer-related These costs can be used to develop
two-part tariffs or flat tanffs, and normally some minimum monthly fee 1s
used by the power system to recover the customer-related costs

3 Identify a set of customer classes, such as industry, households, street
lighting, public authorities, railroads, and so forth There could be a
customer class for wheeling customers

4 Collect information on the daily, weekly, and annual load profile for each
customer class, and allocate the total revenue requirement to the different
customer classes Develop tariffs so that each customer class will have a
total electricity bill that covers the production cost of the electricity sold
during the test year (or the cost of wheeling the electricity wheeled)

5 Develop either a two-part tariff or a flat tariff for each customer class, so
that the projected levels of capacity and energy use will result 1n the target
level of revenue for the power system

Once the tanffs are calculated by the power system and approved by the commussion
on the basis of projections for the test year, the tariffs are normally adjusted on a
monthly basis according to changes 1n the cost of purchased fuels and purchased
electricity When the price of heavy fuel o1l changes as a result of o1l market
conditions, for example, the power system 1s normally allowed to adjust the price of
electricity generated from heavy fuel o1l and sold to end users Fuel prices are
typically considered to be outside the control of the power system, and therefore the
commussion establishes a procedure for adjusting prices monthly (or annually) in
response to fuel price changes

Additional information on traditional U S procedures for calculating tariffs to end
users 1s found 1n a publication of the Edison Electric Institute which 1s available (1n
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Russian) from the Almaty office of Hagler Bailly Consulting This short publication 1s
entitled Progress i the Creation of Taiiffs for Electric Eneigy !

Transactions between the power system and the pool

The prices for electric capacity and energy sold or exchanged within a power pool are
normally calculated according to a procedure selected by the members of the power
pool and not by the state government(s) or the federal government The government
authorities generally recognize that transactions achieved by a power pool may result
1n a lower cost of electricity but do not result 1n higher electricity prices Each power
pool has its own set of rule For the New England Power Pool the pricing procedure
1s described 1n the presentation on Power Pool Operation by David Thornton, 1n the
seminar materials distributed in August 1996 In summary the New England Power
Pool operates a central dispatch center which dispatches electricity on a least-cost
basis and later calculates the amount of savings, in dollars, that resulted from the
existence of a pool (as opposed to a group of power systems acting independently)
These savings are distributed among the owner of the pool and are not taxed as profits

Most pool transactions exist between the power system and the pool In some cases a
pool can schedule or facilitate short-term transactions between two power systems
There are no tariffs for energy and power flows “in the pool” (as opposed to energy
and power flows “between the power company and the pool”) because the pool does
not have an internal market for electricity The pool quichly resells any electricity that
it buys It may earn a “profit” on purchases and sales, and then redistribute this profit
to the power systems that own the pool

The federal government of the United States manages a Federal Energy Regulatory
Commission (FERC) which has the legal authority to set the tariffs for electricity in
any sales or wheeling transaction mvolving two or more states Most of the activities
of FERC are directed to transactions outside the operations of pools such as the New
England Power Pool The FERC has anti-monopoly powers, 1n the electric sector, 1t
must protect the interests of buyers, when the seller 1s a monopoly, and must protect
the interests of sellers, when the buyer 1s a monopsony A power pool does not allow
one of the members of the pool to act as a monopolist and charge excessive prices to
the other pool members Economy energy transactions within a power pool are too
numerous to be regulated by the FERC

Transactions between countries

In North America, sales of electricity across international borders are always sales
between two power sector organizations - for example, between a power system and a
power pool, or between two power systems The national governments do not
negotiate or sign the contracts, and there 1s no national orgamization which holds a
monopoly over power exports or imports Therefore the prices of electricity sold
between the United States and Canada are determined by negotiation between the
parties to the contract, and the contract 1s subject to the approval of the FERC (on the
U S side) and the National Energy Board (on the Canadian side) Normally the

! This title was used n the Russian translation The English version 1s entitled The Art of Rate Design
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approval 1s a routine matter and the government agencies do not change the terms of
the contract On both sides the government does not play a direct role 1n contract
negotiations, 1t normally entrusts the power company to negotiate electricity import or
export contracts that are advantageous to the power company

It 1s very common for the prices of energy in U S -Canada transactions to be based on
production costs - specifically, on the buyer’s decremental cost and/or the seller’s
incremental cost Therefore both sides set up a system for sharing information on
production costs The accounting systems are similar in the two countries and there 18
a level of trust on both sides, the buyer and seller assume that the production cost
information provided by the other side 1s accurate  Fixed prices are not usually found
in U S - Canada electricity transactions

Question #3 Regulation of frequency

Is there any methodology on how to determine the expenses of the power company which
regulates the capacity in the power pool by the Hydros? Who shall cover such expenses?

In North America, power pools each operate a control area, which 1s defined as an
electric power system or combination of electric power systems bounded by
interconnection metering and telemetry to which a common generation control
scheme 1s applied The pool dispatch center’s control computer sends control pulses
(raise/lower) to generating units which are equipped to receive and respond to them
NEPOOL expects that each of its Participants will share in the responsibility of
regulation Toward this goal, the NEPOOL Operations Committee determines which
generating units among all the participants 1n the Pool should be equipped to respond
to control signals from the Pool Dispatch Center to regulate the speed of the system

NEPOOL recognizes that its participants which equip their generators for such
automatic generation control (AGC) must be compensated both for the installation of
the control equipment as well as for increased wear and tear on the units and for
adverse efficiency consequences In NEPOOL, charges are assessed 1n two parts
Fixed Costs and Hourly Costs

Fived Costs

Those units which either haven’t installed the necessary control equipment, and those
which have but do not have the automatic generation control (AGC) feature available
the expected 90 percent of the time must pay a penalty to the pool The unit’s AGC
availability rate 1s defined as the number of hours per year that the unit 1s available for
AGC while the unit 1s available for operation, divided by the number of hours that the
unit 1s available for operation If, for example, a unit’s AGC availability 1s 60%, 1t
receives a 30% deficiency (the amount by which 1t was deficient from 90%) The Pool
determines a “generic annual carrying cost” for AGC equipment and updates 1t from
time to time  Each unit’s AGC Deficiency Charge 1s determined by multiplying its
deficiency percentage times the generic annual carrying cost If, for the example
given, the generic carrying cost were $50,000, the AGC Deficiency Charge would be
$15,000 (30% of $50,000)
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If AGC 1s not installed by a Participant by the date agreed upon with the Pool, the
Fixed Cost payment would be one twelfth of the generic annual carrying cost times the
number of months late in the current year

At the end of the calendar year, deficient participants will be billed for the past year
based upon the rules set forth above The dollars 1n the fund are then distributed on a
pro rata basis on the product of the unit’s generic annual carrying costs and the
number of hours per year that the unit 1s available for AGC while the unit 1s available
for operation

Hourly Costs

This component compensates the Participants for the increased maintenance costs and
efficiency loss associated with load-following (regulation) operation Thermal units
“earn” compensation at a rate of one percent of the unit’s hourly production cost
during the hour that the unit provides any AGC service The percentage rate is
reviewed by the Pool Operating Committee on an annual basis For hydro units, the
compensation will be equal to the total dollars/total MWh in that hour paid to the
thermal AGC units, times the hydro’s MWh produced in the hour During some
hours, hydro provides all of the regulation service For these hours, hydro will be
compensated at a rate equal to the total dollars paid during the month to thermal AGC
units dirvided by the corresponding number of thermal MWh generated by those units
in hours the units were on AGC This monthly rate will then be multiplied by the
hydro MWh produced 1n the hour

The total of these calculated fee dollars are summed for each hour the total dollars
are then collected, pro rata to their hourly load, from all Participants (regardless of
whether they provided AGC service or not) and paid into the Hourly Cost Fund The
dollars in the Hourly Cost Fund are then distributed back to each Participant who
provided AGC 1n that hour, 1n amounts pro rata to the sum of their units’ calculated
fees

Changes to reimbursement in NEPOOL

Many utilities and pools 1n the United States are planning to restructure themselves
and their operation 1n order to become more market-driven rather than have their
rates and returns on investment set by regulation Such a move in NEPOOL would
significantly change the way a participant’s regulation efforts would be rewarded
Under the restructured NEPOOL, participants would be allocated an AGC
requirement equal to their prorated portion of AGC utilized by the Pool on a load
basis  Unit owners would submit daily bids expressed in $/MW-minutes to provide
AGC service and dispatchers would select units to provide AGC based on the relative
costs of units available to provide AGC Hourly market clearing prices would be
calculated based on the price of the highest block of MWs utilized by NEPOOL 1n the
hour Participants would be responsible to meet this requirement through either their

own resources, bilateral transactions or interchange through the NEPOOL clearing
market

Hagler Bailly Consulting
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Question #4 Customs procedures

Do any customs procedures on mnterstate electricity flows and wheeling exist? If they do,
what are the procedures and customs duty rates?

A customs tax on electricity may be defined as a tax on electric energy which 1s imported
from another country or exported to another country This type of tax raises the cost
of electricity to consumiers and prevents power systems from achieving the least-cost
mix of generating sources If 1t is a tax on 1mports, it protects domestic generating
stations from competition with imports If it 1s a tax on exports, in some situations it
could be a source of government revenue - 1f export prices are very low before the tax
1s imposed Our research on electricity taxes shows that none of the leading market
economies have a customs tax on electricity, and quite possibly it does not exist
anywhere 1n the world Our sources of information on electricity taxes are shown in
Attachment 1

We have collected information on electricity taxes in the 26 countries that belong to
the Organization for Economic Cooperation and Development (OECD) These
countries include all of the countries 1n western Europe as well as the United States,
Canada, Mexico, Turkey, Australia, New Zealand, Japan, Czech Republic, and
Hungary We also collected information on Ukraine None of these countries has a
customs tax on electricity The best single source of information on energy taxes in
the 26 countries in OECD 1s the quarterly publication entitled Energy Prices and Taxes
It contains, for each country, a description of the types of taxes on electricity and the
tax rates Customs taxes on electricity are not mentioned anywhere 1n this
publication, apparently the 1dea 1s not even considered seriously Most OECD
countries have value added taxes on electricity, but very few countries have excise
taxes on electricity - possibly only Denmark, Italy, and Turkey

A tax on electricity 1s against the spirit of free trade Therefore countries participating
1n free trade agreements or similar arrangements have signed documents that restrict
or prohibit customs taxes on electricity For example, the European Union 1ssued a
Directive on 25 July 1996 Concer ning common rules for the imternal market in electricity
The purpose of the directive 1s to prevent any EU member country from 1solating its
electricity market and protecting its domestic generating companies from competition
For example, Article 22 contains a broad prohibition against giving the domestic
electricity producers an advantage over foreign producers

Member States shall create appropriate and efficient mechanisms for
regulation, control and transparency so as to avoid any abuse of dominant

position, in particular to the detriment of consumers, and any predatory
behavior

In the Directive there 1s no explicit discussion of import taxes, but our understanding
1s that these taxes are completely prohibited According to the Directive the price of
generation should be no higher than the cost of generation Article 14 requires a
vertically integrated company or enterprise to set up separate accounts for generation,
transmission and distribution activities “with a view to avoiding discrimination, cross-
subsidization and distortion of competition ”

Hagler Bailly Consulting



ANSWERS TO QUESTIONS ON INTERNATIONAL EXPERIENCE - 9

Taxes on energy imports are usually based on o1l imports, not electricity imports For
example, during the early 1980s there was a debate 1n the United States regarding the
desirability of a tax on imported o1l This proposal was rejected, despite the rise in the
percentage of o1l supply obtained from o1l imports Electricity import taxes are not
even mentioned in the International Energy Agency report, Taxing Energy Why and
How (see Attachment 1)

The 1dea of an import tax on electricity was raised in the United States 1n the late
1980s by the U S coal mining industry Low-priced electricity from Canada was
being used to reduce the amount of electricity generated from coal mined in the
United States In a report published in 1988 by the Edison Electric Institute - an
association representing electric systems - the 1dea of a “remedial tariff to protect the
coal industry from subsidized electricity imports” 1s criticized ? This kind of tax was
against the interests of electricity consumers and electric companies, and 1t did have
much political support and was never enacted

Taxes on energy exports are usually based on ot1l, gas, or coal The 1dea of an export
tax on energy 1s normally discussed in the context of policies designed to collect
government revenue by taxing the difference between the production cost of an energy
commodity (usually crude oil, a petroleum products, or natural gas) and the market
value of the commodity internationally For example, Russia has imposed taxes on o1l
exports We do not know of any country which tried to tax 1ts electricity exports

The electricity market of Ukraine has been restructured to promote competition
among generating companies In the market rules there 1s no discussion of a tax on
imported or exported electricity *

In many countries hydroelectric power 1s produced by enterprises that are owned by
the national government or by regional governments such as Canadian provinces
Therefore there 1s no need to impose an export tax on hydropower, to protect the
government’s interests, 1t 1s necessary only to negotiate export contracts that are
favorable to the exporting country For example, 1f hydropower 1s priced on the basis
of the decremental cost of the electric energy that would have been generated by the
purchasing country, there 1s usually no benefit in having an export tax Simularly, if a
country such as Lithuania exports low-cost nuclear power, outside the EU or a
comparable free-trade area, there 1s no need to set an export tax because the export
price 1s not necessarily related to some estimate of production cost

’ Thomas Connell, Canada-U S Electricity Trade A Survey of Current Trends Costs, Benefits, and Issues
(Washington, DC, USA Edison Electric Institute, March 1988), page 75

* Energomarhet State Enterprise of Ukraine Energomarket Members Agreement Approved 20 March
1996

Hagler Bailly Consulting
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ANSWERS TO QUESTIONS ON INTERNATIONAL EXPERIENCE - 10

Question #5 Wheeling tariffs

What are the average tariffs for electricity wheeling services made by the power company (by
the pool o1 by the country)?

Pool transmisston facilities

The transmission facilities 69 kV and above belonging to the participants of NEPOOL
are regulated by the pool Pool transmission facilities rated 230 kV or above are
designated as extra-high voltage (EHV) facilities and have a so-called “postage
stamp” wheeling rate If a participant owns or has contracted for output from a unit
outside 1ts own territory, 1t pays a wheeling fee (through a Pool fund) called an
“entitlement transfer charge”

To calculate the entitlement transfer charge, total NEPOOL EHV transmission
networh annual ownership costs are divided by Pool kW capability as of 30 June of the
previous year This $/kW 1s divided by 12 and charged monthly per kilowatt of
ownership or entitlement in units not in a Participant’s system Fifty percent of this
charge 1s disbursed monthly among EHV owners 1n proportion to their respective
annual ownership costs n the EHV network The other 50% 1s paid to the participant
on whose system the transfer originates The 1996 NEPOOL entitlement transfer
charge 1s approximately $3/kW-year This charge 1s applied to transactions where the
seller’s generating station and the purchasing utility are connected to transmission
facilities at 230 kV or higher The charge applies regardless of length of EHV
transmission or number of participants between the buyer and seller

In addition to the entitlement transfer charge, participants pay a wheeling charge to
the Pool for replacement energy and capacity for their units which are on either
scheduled or unscheduled outage This “reliability transfer charge” 1s charged on a
daily basis when the Participant relies upon the Pool for these outage services It
equals one 365th of the entitlement transfer charge, with adjustments to ensure that
the participant does not have to pay twice for the transfer of energy which would have
come from its entitlements not 1n 1ts system Receipts from this charge are disbursed
monthly among participants in proportion to their respective EHV network ownership
costs

Pool transmission facilities between 69 kV and 230 kV have a different methodology
for calculation of wheeling than for the Pool’s EHV facilities For these low voltage
pool transmission facilities, the entitlement transfer charges are calculated by dividing
the annual carrying charges of associated transmission facilities by the sum of the
annual peaks of the participants who own the associated low voltage facilities In
these cases where EHV does not connect the seller and the buyer, the wheeling rate 1s
specific to the facilities involved in the transaction If the transaction passes through
more than one wheeling utility, proceeds of the charges are prorated among the
wheelers according to their individual annual carrying charges

Hagler Baiily Consulting



ANSWERS TO QUESTIONS ON INTERNATIONAL EXPERIENCE - 11

Question #6 Settlements

What 1s the baseline for the mutual settlements? In what way are the intersystem electricity
Sflows, wheeling and fi equency regulation services accounted?

Settlements among power systems that do not belong to a power pool

Normally these power systems do not pay for frequency regulation services or other
ancillary services Each power system 1s expected to manage its power supplies and
customer loads so that voltage and frequency disruptions are not transmitted to
neighboring power systems, except in rare emergencies

Each power system maintains metering facilities at the points of interconnection with
neighboring power systems, and the flow of MW 1s measured hourly For each
neighboring power system the net import or export 1s measured hourly

In the simplest example, the power systems will exchange economy energy but there 1s
no purchase of capacity and no wheeling In this case the total energy flow with each
neighboring power system 1s measured hourly The price of economy energy 1s
adjusted hourly according to the variable costs of production (typically, the average of
the seller’s incremental cost and the buyer’s decremental cost)

If one power system agrees to sell both capacity and energy to another, the contract
will specify the way the capacity 1s measured Typically the payment per MW 1s based
on the number of MW that are guaranteed to be available to the buyer 1f needed, and
1s not related to the number of MW actually flowing Simuilarly if there 1s an
agreement to provide both capacity and energy wheeling services, the contract will
specify the way capacity 1s measured

If there 1s a wheeling agreement as well as an energy purchase or sale agreement, the
power system which provides the wheeling service does a calculation of the amount of
energy wheeled in each hour and the amount of energy purchased or sold in each

hour The amount of energy wheeled (according to an hourly schedule) 1s subtracted
from the total energy flow, and the residual 1s the amount of energy purchased or sold
The payment for energy wheeled 1s typically based on the number of kWh delivered to
the recipient of wheeled energy, but in some cases the wheeling charge 1s based on the
maximum hourly flow during a week or month The contract will establish an
allowable deviation between the amount of energy received by the power system
which provides wheeling service and the amount delivered in each hour, 1n a wheeling
transaction, for deviations within an allowable band (for example, plus or minus 1 5
percent), energy 1s returned in hind For deviations outside the allowable band, the
contract must state whether energy 1s returned in kind or the customer may pay for
energy provided by the wheeling service company at a negotiated rate  The allowable
deviation 1s normally 1 or 2 percent In other words the customer who pays for
wheeling services cannot provide kWh at night and receive them during the daytime,

he 1s only allowed to receive an amount based on what he delivers to the power system
providing the service

Hagler Bailly Consulting
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ANSWERS TO QUESTIONS ON INTERNATIONAL EXPERIENCE - 12

Settlements among power systems 1n a power pool

This 1s the most complex situation because many different types of services can be
provided by one member of the power pool to another member of the power pool

The pool owns and operates a dispatch center which 1s responsible for gathering and
archiving all of the measurements of capacity and energy flows i each hour All of
the power systems which belong to the pool utilize the settlement data provided by the
dispatch center

Each power system maintains metering facilities at the points of iterconnection with
neighboring power systems, and the flow of MW 1s measured hourly by the power
system and transmitted to the pool dispatch center The power pool can accommodate
every type of transaction that can occur between power systems that are not in a pool,
and 1t can also set up a system of payments for a very large number of economy energy
transactions, a system of payments for reserve capacity, and a system of payments for
ancillary services such as frequency regulation

The pool agreement 1s a contract which defines the types of transactions which can
occur, and therefore 1t defines the types of mutual settlement needed In NEPOOL
the settlements for economy energy are based on a method of distributing the savings
achieved as a result of pool operations This system was explained 1n the presentation
on “Power Pool Operation” given n August 1996 by David Thornton

Settlements between Hvdro Quebec and power systems in the United States

Hydro Quebec has contracts with individual power systems, such as Central Maine
Power, and with a power pool - the New England Power Pool Hydro Quebec exports
electricity to the New Yorkh Power Authority and to Niagara Mohawk Power
Corporation, these two power systems belong to the New York Power Pool, but the
export contracts are signed by the two power systems All of the interconnections are
made through Direct Current facilities Therefore there 1s no settlement for frequency
regulation services

Each contract specifies Delivery Points and Metering Points which may be at
different locations In the Interconnection Agreement between NEPOOL and Hydro-
Quebec, for example, the Delivery Point 1s at the border between the two countries
but the Metering Pont 1s located at a substation in Quebec (see Supplement 1 of the
contract) The measurements at the Metering Point are adjusted to provide estimates
of the energy flow at the Delivery Point (see section 4 2 of the contract) The
settlements are based on the quantities of energy crossing the international border

Hourly deliveries of energy are scheduled by the Operating Committee The actual
deliveries of energy are estimated from metering data According to the schedule of
deliveries the Operating Commuttee divides the total energy flow 1n each hour into the
different categories in the contract, such as Economy Energy, Fuel Replacement
Energy, Tertiary Energy, and the energy which 1s associated with Capacity or
Emergency Power Settlements are calculated for each of these categories of energy
because the prices are different There are no cash payments for Conservation
Energy, which 1s returned in hind  When the net actual energy interchange does not

Hagler Bailly Consulting



ANSWERS TO QUESTIONS ON INTERNATIONAL EXPERIENCE - 13

equal the net scheduled energy 1nterchange, the difference 1s called Inadvertant
Energy There s no cash payment for Inadvertant Energy, which 1s returned 1n kind,
every import of Inadvertant Energy offset by an export of energy at a later time

In the Interconnection Agreement with NEPOOL, Capacity or Emergency Power 1s
scheduled according to the buyer’s request and 1s measured daily The buyer does not
pay for reserves that are available if needed, he simply pays for MW that he requests
and receives The buyer pays a price in USD/MW/day for the maximum amount of
capacity scheduled and provided n any hour of the day, and also pays a price in
USD/MWh for associated energy (see Supplement IV of the contract)

In the Interconnection Agreement with Central Maine Power Company, Daily
Capacity 1s scheduled according to the buyer’s request The buyer pays for reserves
that are available if needed The actual power flow in MW 1s specified according to
the buyer’s needs, but 1t has nothing to do with the payment for capacity The buyer
pays a price in USD/MW/day for the reserve capacity scheduled, and also pays a
price in USD/MWh for associated energy (see Supplement IV of the contract) The
system of mutual settlements does not require a measurement of power flows, 1t only
requires a measurement of energy flows

Attachment 1

Sources of Information on Electricity Taxes and Energy Taxes

1 International Energy Agency Eneigy Prices and Taxes, Second Quarter 1996 Paris
OECD, 1996 See especially Table 5 and Table 6 on pages xiv-xv

2 European Parliament and the Council of the European Union Duective concerning

common iules for the internal market 1n electircity  Brussels European Union, 25 July
1996

3 Energomarket State Enterprise of Ukraine Energomarket Members Agreement
Approved 20 March 1996

4 International Energy Agency Taxing Energy Why and How Parnis OECD, 1993

5 Eurostat, Electricity Prices 1985-1991 Luxembourg Statistical Office of the
European Communities, 1991

6 Thomas Connell Canada-US Electricity Trade A Survey of Current Trends, Costs,
Benefits, and Issues Washington, DC, USA Edison Electric Institute, March
1988
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S eptember of this yer swill mark the 25th
wnnnersans of the ratincton ot the Traan
Bet veen the United States and Canad Redating to
Cooperitine Development ot the Whter Resources
ot the Columbii Rinver Basin - Commonly reterred
to as the Columbit River Treaty this compact has
had enormous impact on the Western power
sysiem trom Canidi to Mexico

The Treaty document w1s signed tn January
1961 But that action and tts ritilication a tew
months later by the United States only marked the
start of negotiations on a master plan The complex
and unique terms of that plan took nearly 4 years
to resolve —until September 1964

The huge undertaking which evolved from the
Treaty included doubling the hvdroelectric
reservolr capacity in the Columbia Basin and
construction of the Pacitic Northwest Pacific
Southwest Intertie The additions of the Third
Powerhouse at Grand Coulee Dam 1nd the
Second Powerhouse at Bonneville Dam are
ottshoots ot the Treaty as are other hydropower
resources 1n both Canada and the US Northwest

It 1s unlikely that our regional economy could
have developed as it has over the past quarter
century without the Columbia River Treaty and the
common store of power which 1t attorded

Background

The Columbia River Treaty grew out of two major
Northwest challenges following World War 1l
Both were related to the mighty Columbia River
and 1ts partners including the Kootenar (spelled
Kootenay in Canada) and Peace Rivers in British
Columbia

The first challenge was the periodic flooding of
the untamed river system As measured at the
Canadian US border the Columbias flow varied
from a recorded low in the early 1930s of 12 000
cubic feet per second (cfs) to a devastating
548 000 cfs in June 1948 On the latter occasion
the rampaging waters destroyed numerous
downstream communities including the Portland
suburb of Vanport

Challenge No 2 During the postwar period
the economy and population ot the Pacific
Northwest were sharply on the upswing This
spurred the construction ot a number of dams
both Federal and non Federil on the Columbia
main stem But a seres of power shortages—in
cluding Korean War production pressures —made
it apparent that generating cipicity alone was not
the answer

What was needed was v stlv expinded water
storage preferably on the upper reaches of the
nver This would enble the network of dams to be

A June 1948 flood
on the Columbia
virtually wiped out
Vanport Oregon

What was
needed was
vastly
expanded
water storage,
preferably on
the upper
reaches of
the river

fueled on a year round basis and would muluply
therr megawatt output ltwould also provide badly
needed flood control

As early as 1944 the governments of Cinxda
and the US ashed an International Joint Commis
sion (IJC) to determine whether an extension ot the
use of the Columbia River would be practicil and
in the public interest of both countries The [JC
accepted the task formed an engineering hoard
comprising techntcal stait rrom both nations and
undertook a series of water management studies
Concurrently the US Army Corps ot Engineers set
about updating its 308 Report  the earher master
plan which had rostered Federal development on
the Columbia

The results ot both sets of studies were generally
complementary They pointed to the development
of upriver storige on the Columbit 1nd its
tributaries as being of great benetit to both nitions
This storage would preven: the river water from
flowing uncheched and sometimes disstroushy to
the se1 Instead 1t could be released 1 necded to
produce power 1t downsire im dims —mostlv in
the United States
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The Treaty

Acting upon 1 tinal 1JC report issucd n
December 1959 the two governments begin
diplomatic ncgotiations two months lter A total
of mine negotiating sessions led to the signing ot
the Columbia River Treaty by President Dwight
Eisenhower ind Prime Minuster John Dierenbahker
on January 17 1961

Storage Facilities

Under the Treaty terms Canada built three huge
storage dams in British Columbia Two of these
Mica and keenleyside are on the main stem ot the
Columbia The third Duncan 1s on a tnibutary ot
the Kootenay Of the three only Mica has power
production tacilities

The total Canadian storage under the Treaty was
to be 15 5 mullion acre teet of water In addition
the Mica reservoir was constructed to provide
some 5 million acre feet of non Treaty storage

The Treaty also authorized the United States to
build Libby Dam on the Kootenai River in
northwestern Montana The Libby reservoir which
added nearly 5 million acre teet of storage
extends 42 miles into Canada In total the
20 5 million acre feet of storage developed under
the Treaty more than doubled the existing capacity
in the Columbia Basin All of this storage 1s usable
for power production
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A major
complication
—~butaUs
opportunity —
was the lack
of a market in
British
Columbia for
the Treaty
power

Pre dent Dwight
Ersenhower (right)
and Prime Minister
lohn Dietenbaker
sipn the Columbia
River Treaty

in 1961

The Treaty docs not specify 10 ond date Inste ad
hoth nations have the option o terminwting the
compact atter the yer 2024

Flood Control Benefits

Under the Trexty Canada hs been pard to
operate 8 5 million 1cre fcettor US tlood control
The remuning 7 million acre tect 1s availible to
the US as needed, for additional tees

A total ot 564 4 mullion was pud in acdhance to
Cannda for the flood control benchits tor the tirst 60
years of storage An ongoing payment schedule for
flood control may be renegouiated towrd the end
ot the 60 years

The Canadian Entitlement

With regard to power benents the three
Canadian storage dams and Libby would enable
downstream US projects to produce up to n
additional 2 800 megawatts of dependible
capacity Under the Treaty provisions halt of this
additional capacity or 1400 MW would belong to
Canida —the other half to the United States

A major complication—but 1 US opportun
ity —was the lack of a market 1in British Columbia
for the Treaty power This was coupled witha B C
decision to develop the Peace River tor its tuture
domestic needs

!



“The
Coordination
Agreement
has proved to
be as
tmportant as
the Treaty
itself ”

Hence the 8 C government looked to some
US parts to purchase the nights to Canadas share
ot the downstream power benefits The mtent ws
to use the proceeds of this s1le to construct the
three Canadian storage projects

Canidrs 50 percent share of the downstream
power benents from the Treity became known as
the Canadian Entitlement The rights to this
Entitlement were ottered tor sale in the United
States tor an agreed upon period of 30 years
bised on the operational dites of the three
Canadian storage projects

As it turned out Duncan was completed 1n
1967 Keenleyside in 1968 and Mica in 1973
—all ahead ot schedule The tirst downstream
power benents {trom Duncin) were delivered in
April 1968

In calculating downstream power benefits the
30 yeir schedule was a workable base But
allocating those benetits and therr costs among 41
US Northwest entities proved to be a tormidable
task It was turther complicited by the fact that
Treaty implementation was himpered by differ
ences between British Columbia and the Canadian
tederal government with rey ird to Treaty benetits
and long term hydroelectric development in
British Columbia

The ntra Canad1 difterences were not resolved
until 1963 At that point negotiations between the
US and Canada were resumed to implement the
original Treaty provisions

The Treaty Entities

Before describing the sale of the Canadian
Entitlement rights certain key elements of the
Treaty need to be recognized They include the
two Entities the Permanent Engineering Board

and the Treaty requirement tor an Assured
Operiting Plan

The Treaty established the US and Canadin
Entities as the implcmenting agencies of the two
governments The US Entitv 15 the Admunistrator
ot the Bonnewlle Power Administration (BPA)
charrman and the Comminding General of the
Corps of Engineers North Pacitic Division

The Canadian Entity 1s Bnitish Columbia Hydro
and Power Authority (B C Hvdro) This crown
corporation was formed n 1962 tollowing the
merger of an expropriated private utility and the
B C Power Commuisston

Together the two Entities are responstble for
overseeing the conduct ot the Treatv A Permanent
Engineering Board designated by the two govern
ments reviews the Entities 1ctions Ind 1ssists in
resalving disputes

Each year the Entitics are required to prepare an
Assured Operating Plan with 1greed deterniina
ttons of downstream power bunerits tor the sixth
succeeding operating ver This 6 yexr planning
horizon 1s especially important in view of the
reversion of the Canadian Entitlement to British
Columbia starting 1n 1998 It means that some
determination as to the remaining Enutlement
needs to be made by 1992 —only 3 years front now

Columbia Storage Power Exchange

The B C government insisted that the Canadian
Entitlement be purchased by 1 single US entity
and that a cash payment in 1ull be made in
advance of Treaty implementition The possibility
of underwriting the trainsaction with Federal
appropriations was explored but was ruled out in
light of the US budgetary situation at the time

Ml N E a4 I G EN S Ir G PN B Sy Er AN IS waE e ..

The Pacific Northwest
Coordination Agreement

When the original Columbia River Treaty was
signed 1n 1961 1t set forth the broad, joint objec-
tives to be achieved But it left up in the air the
question of how the downstream power benefits
were to be calculated and shared

This was the first of 2 series of major challenges
facing the new BPA Adminustrator, Charles F Luce
who took office less than 2 month after the 1961
Treaty signing “We started with a concept,” Luce
said in retrospect to pretend that these resources
belonged to a single owner and to develop them so
as to achieve maximum benefits without regard to
diverse awnership ’ This became known as the
‘single utility concept ’

That was the thrust of the Pacific Northwest
Coordination Agreement both tn its planning and
throughout Its quarter century of operation

In addition to the three Treaty storage reservoirs
in Canada, a base system of 24 projects was used
to determine benefits under the Treaty But all of
the Treaty power downstream benefits would be
produced at 11 Columbia River main stem plants
The six Federal dams are (upstream to
downstream) Grand Coulee Chief Joseph,
McNary, John Day, The Dalles and Bonneville

The five non-Federal dams are Wells Dam
owned by Douglas County Public Utility District
(PUD), Rocky Reach and Rock Island Dams
owned by Chelan County PUD and Wanapum
and Priest Rapids Dams owned by Grant County
PUD

N
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Water released from

Columbia River Treaty dams
generates power at 11 more
dams downstream in the US
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It1s worth noting that substantial interests in the
non-Federal dams had been sold by the owners to
a number of public agencies and five large
investor-owned uttlities The latter in particular
were key partictpants in fashioning the Coordina-
tion Agreement and 1n other Treaty related matters

In the 44 months between the 1961 Treaty
signing and the final ratification 1n 1964, the US
negotiators developed several interim and
subsidiary compacts The most complex of these
were the allocation agreements which resolved
how the CSPE shares were apportioned An interim
agreement took effect in fate 1963 It included
detailed procedures for computing firm load
carrying capabilities and payments for benefits
from upstream reservoir regulation

Negotiations went into high gear in 1964 to stay
apace with CSPE and the other Treaty related

issues being resolved The resultant product was a
39-year Coordination Agreement which was
signed on September 15 1964, by 16 parties They
included BPA, the Corps of Engineers, five
investor owned utilities, five pubhic utshity districts,
three municipalities, and an aluminum company
subsidiary (The US Bureau of Reclamation and a
generating public utifity district in Washington
State subsequently became signatories )

Major Columbia
Bastn dams in lude
four Treaty projects

Signed Just one day before the final Treaty
ratification the Coordination Agreement 1s an
extremely complex document which governs the
day to day operations and financial transactions
on the Northwest power system As described by a
key participant 1n the negotiations ‘ The Coordina-
tion Agreement has proved to be as important as
the Treaty itself
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The Pacific Intertie

Undoubtedly the greatest single development
which evolved concurrently with the Columbia
Rnver Treaty was the Pacific Intertie Indeed the
Intertie may well have been the prime catalyst in
getting the Treaty ratified and implemented 1n its
present form While the early planning for the two
great undertakings was on separate tracks, it came
together tn the mid 1960s It was a classic example
of “the whole being greater than the sum of its
parts ‘

The story of the Intertie 15 a saga of its own and
can only be highlighted here Suffice it to say that
the Intertie assured that the Canadian Entitlement
could be resold—at a fair price—n the California
market during the earlv years of the Treaty
implementation when BPA and the CSPE partici
pants did not need the power

The uniqueness ot the Intertie lies in its grant
scale and diverse ownership The huge transmis
sion project—with an imitial investment of some
$700 mullion—was sponsored by BPA, the Bureau
of Reclamation, five private utilities and the City
of Los Angeles
One leg a direct current (OC) hine stretches
846 miles from northern Oregon to near Los
Angeles This DC line, with a capacity of
1400 megawatts, was first energized 1in 1970
Congress also authorized a second DC Intertie to
serve Arizona This line has not been built
The two 500 kilovolt alternating current (AC)
legs of the Intertie each with a capacrty of about
1,000 MW, were built from John Day Dam on the
Columbia River to the Los Angeles area These
lines were energized in early 1969
Since then the Intertie has had several up
grades—from the initial capacity of 3 440 MW to
the present capacity of 5,200 MW With the
completion of the DC Terminal Expansion Project
this month the total capactty will be boosted to
6 300 MW Plans are underway tor a Third AC
Intertie which 1s expected to add another 1600
MW of transmission capacity by 1993
During the period 1968 through 1973 almost
all of the Entitlement power went to California—up
to 1400 megawatts of dependable capacity and
some 6 6 million megawatt hours of energy per
year (See graph ) In April 1970 the California
utihties which purchased Entitlement power were
given a 5 year notice of withdrawal
Increasing portions of the Entitlement power

Major Transmission Paths
from British Columbia to California
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were recaptured for Northwest use 1n the late
1970s The withdrawal was completed in 1983 but
the Intertie had more than proved its worth—and

incidentally paid for wts oniginal construction
several times over

B C Hydro Transnussion Grid
BPA Transmission Grid
Existing AC Intertie
————————————— Proposed Third AC Intertie
Existing DC Intertie

Proposed Second DC Intertie

o
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It was a classic
example of
“the whole
being greater
than the sum
of 1ts parts ”

Resale ot the
Canadian
Enttlement to
Calitornia peaked
in the early 1970s

Since this inincing route was blocked and BPA
had no wthonty to acquire the Canadinn Entetlc
ment the alterntin e was 1o turn 10 the 41 Northw est
public and private utilities which had interests m
the US downstream dams They were to torm the
Canadian Storige Power Exchange or CSPE

Convincing them to participate was no easy
tash since the purchise price negotiated with
British Columbia was more than four tenths of a
cent per esumated kilowatt hour or 1bout double
BPAs wholesale rate at that ime

However a persuasive argument was made that
this cost only applied to Canadas half of the
downstream power benenits  and the rest is free
Unless the deal could be struck with Canada the
Treaty itselt was in jeopardy along with both
halves ot its downstream benetits

Once this selling point and the other long term
resource advantages were understood the
financing hurdle wis overcome

CSPE a non protit entity was created to buy the
Canadian Enttlement rights But it needed a
vehicle to assure that the Entitlement power could
be put to optimal use in the U S despite the diverse
participation As a consequence near round the
clock negotiations got underway to formulate what
came to be known as the Pacific Northwest
Coordination Agreement (See separate box on
pages 4+ and 5)

Disposttion of Canadian Entitlement Energy

1968 - 1983

Average Mogawatls

Retarned

In
Northwest

Four Nortnwest investar owned utilities took
50 percent of the 1400 megaw it dependable
capacity  1nd 37 Northwest public agencies took
the remaind.r The purchise was ininced by
tax exempt revenue bonds sold by CSPF

The terms ot the bonds coincide with the retura
ot thc Entitlement to British Columbia Bised upon
the tlhing o1 exch Canadinn reservoir the 30 vear
reversion dates extend t om 1998 (tor Duncan) to
2003 {tor Mica)

The Entitlement participants made therr
allocations avarlable to BPA through exchange
agreements In this way BPA assumed the risk that
the Treaty benents may have been overestimited
As it turned out the opposite was true

Final ratincation ot the Columbi Rinver Treaty
and 1ts detailed protocol and anncxes was
proclatmed on September 16 1964 The joint
proclamation came from US President Lyndon
Johnson and Canadian Prime Minister Lester
Pearson at a ceremony held on the international
boundary at the Peace Arch in Bline \Washington
At the sime hour in New York City CSPE banke »
handed representatives ot the Cinidian govern
ment a check tor some 5254 nulhion 1n exchange
tor the 30 vear rights to the Canadiin Enttlement

The Treatv had become a reality

Non-Treaty Storage

When the Treaty ratihcation and protoco! were
executed 1n 1964 development ot major new
hydro sites in the US Northwest wis nearly
complete But tor British Columbia 1t was
only beginning

With the money from the sale ot the Canadian
Entitlement Brnitish Columbia was able to build the
three Treaty storage projects

The Peace River a part ot the northern MacKen
zie River system was the first all British Columbaa
niver to have major hydroelectric development
Two dams with a total capability ot about 3 000
megawatts and a huge reservoir were built by
B C Hydro during the 1960s and 1970s

Athird B C Hydro project on the Columbia
River was completed at Revelstoke in 1983 The
reservoir for this new tacility needed to be
coordinated with that behind Mic1 Dam

BPA and B C Hydro in October 1983 1greed on
provisions to nll the new reservorr In addition the
two agencies would coordinate the use ot
2 million ot the 5 million acre teet of Mic
non Treaty storage This contrict 1s scheduled to
terminate in July 1993

In October 1987 BPA and B C Hyvdro 1greed in
principle to explore the expnsion of Columbia
River coordination between their systems to the
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total 5 mullion acre feet of Mica non Treaty
storage and to extend the agreement to the year
2003 The agreement could make available up to
300 megawatts of additional firm energy on the
Columbia River

Discusstons of further coordination which
would include the Peace River were delayed at
B C Hydros request pending the results of the
Columbia coordination and other discusstons still
underway Full coordination of the Peace as well as
the Columbia could yield a total of some 600
megawatts of additional tirm power

[

Duncan Dam the
smaliest of the
Canadian storage
projects was
completed first

e

A

ye)
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A new non Trealy storage agreement on the
Columbsia will also involve a contract between the
Mid Columbia utilities (and therr project partici
pants) and BPA because the Mid-Columbia dams
are affected by the non Treaty storage agreement

Other Issues To Be Addressed —
1989-1992

In addition to complex questions relating to
non Treaty storage several other key tssues need to
be resolved during the period 1989 1992 How
these matters are decided will have a deep nd
lasting 1mprint on the energy future of the entre
West Coast

w
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The Future of Canadian Entitlement

Since the Columbia River Treaty was fashioned
inthe erly 1960s [o1d grow th and thermal power
plant additions in the US Northwest have tallen
well behind those projected It was thought
that— as more thermal plants were built —the
Entitlement power would increasingly be used to
displace the more costly thermal and the Entitle
ment would steadily diminish

As 1t turned out the Canadian Entitlement has
notdimtnished to the extent anticipated Instead of
being about 200 average megawatts as oniginally
contemplated the Canadian Entittement will stll
represent 500 to 600 megawatts of usable energy
and 1 300 to 1400 MW of capacity when it reverts
to British Columbia during the period 1998 2003

The time line 1s propitious since BPAs most
recent load/resource forecast indicates that the
BPA power surplus will run out in 1bout 2003
Other resources —including conservation —will
need to be acquired It the Canadian Entitlement
rights are among the least cost options they could
make a valuable contribution to the Northwest s
energy mix

But this depends upon what use 8 C will make
of its remaining Entitlement The options include
retaining the power for domestic needs or
marketing it in the US The choice 1s up to the
British Columbia government If it decides to
resell who will be the purchaser and on what
terms? How will BPA and its transmission grid be
atrected?

The Northwest stewardship of the Canadian
Entitlement has benefited all parties over the past
two decades including Calitornta Both in the
CSPE exchange arrangements and n 1ts marketing

Lrd
"6'-‘{4’
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Full
coordination
of the Peace
as well as the
Columbia
could yreld
atotal of some
600
megawatts

Keenleyside D1m
stores 7 million
acre feet in
Arrow Lakes

nd trinsmission role 8PA has sought o maximize
thuse shiareu benefits

Pressures on the Pacific Northwest
Coordination Agreement

Closely allied to the sale ot Canadian Entitle
ment nghts 15 the Pacinc Northwest Coordinition
Agreement which 1s also slited to expire by 2003

The mos. urgent matter has to do with the Treaty
Entiies Annual Operatung Plan which exlends sis
vears to the tuture With the Canadian Entitle
ment beginning to revert to British Columbia 1in
1998 the time trame telescopes to 1992 Decisions
made between now and then will exert pressure
either to extend or renegotiate the Coordinition
Agreement

Factors that were not present in the early 1960
will also come nto plav These will include
planning compliance with US and Canadiin
environmental statutes and the Northwest Power
Act Another demanding task would be to
negotiate reallocations ot downstream power
benetits and costs which might be involved in new
Entitlement arrangements

Would the complex Coordination Agreement
need a complete overnaul or could it be extended
pretty much as 1s to meet the needs of the 21st
Centurv? Which parties to the Agreement might
seeh to better their situations through major
changes and what might these include?

How do the Calitorma interests fit into this
puzzle and those ot Canada? Most importintly
will the present Northwest parties to the Agreement
rally behind a common set of objectives as they
did a quarter century ago? Is the single utility
concept stull valid?
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The sooner these cards are placed on the table
the better for all concerned—including the
ratepayers of the Northwest and its neighbors to
the north and south

Canadian Exports

Equally as important as the Entitlement 1ssue 1s
the matter of future British Columbia development
for export The present B C policy appears to be
tiltng in that direction including the recent
tormation of British Columbia Power Export
Corporation or POWEREX

T o o

~a ~ PN

~
- 2 -~

This B C Hydro subsidiary wilt develop
projects and markets for fong term exports to the
US Northwest and California POWEREX 1s now
seeking expressions of interest from independent
power producers for electricity from the province
which could be exported to the US

Under its new management B C Hydro has
shown a renewed interest in developing the
900 megawatt capacity of the Stte C project on the
Peace River — possibly for export—as well as other
hyc'ro and coal resources It has also entered into
agreements with the Aluminium Company ot
Canada (Alcan) to purchase several hundred
megawatts of energy that would be provided by
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Completed in
197% Mica Dwm
provide s 7 aullion
acre teet ot Treaty
storage nd >
nullion ot

“non Treaty
slorgL
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Brittsh Columbia
rivers hold
enormous
hydroelectric
potentral

Equally as
important as
the

Major River Basins of British Columbia

the expansion of Alcan s existing project at
Kemano

With the ratification of the US /Canada Free
Trade Agreement the political and institutional
structures now support British Columbia s apparent
Interest in exporting energy

Transmission

UNITEDY STATES

We know that seasonal diversity between
regions ofters tremendous advantiges in terms of
power exchanges and mimimizing the need for
additional generation By the same token carefully
planned transmission routes and interconnections
enhance our ability to shit blocks ot electricity at
the lowest monetiry and environmental cost

Neirly everyone agrees that system reliability 1s

Entitlement Each ot the bove 1ssucs has major implications | Of pPIramount importance when siting, new
1ssue 1s the for the Western high voltige grid How much generation Transmussion plinners 1so recognize
matter of export power will be developed in British Colum | that economic demographic polincal ind
future British | 1,3 1nd where will it be sold? Simil1r questions environmental influences will be brought to hear
Columbia pertain 1o Alberta with its relatinely untapped on where powerlines will be butlt by whom and
development | energy resources in what conniguritions
for export
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Several wital
1ssues need to
be resolved
between now
and 1992

Cover photo
\Water runs over
the spillway at
Duncan Damn
British Columbia

Major uncertainties fice the Pacific Northwest
nd 1ts neighbors with respect to planning new
resources thetr timing and therr markets Transmis
ston strategy must be a full partner in this under
tahing The ractors mentioned ahove should not be
allowed to hamstring or dictate svstem planning
but rather complement it

Our region s low electricity rates and reliable
delivery service are partially attributable to the

single utlity concept which has shaped the
Northwest gnd With few exceptions the region
has come to rely upon BPA to plan build and
operate most of the high-voltage network

Conclusion

Several vital 1ssues need to be resolved between
now and 1992

The future of the Canadian Entitlement the
future of the Pacific Northwest Coordination
Agreement non Treaty storage coordination and
the development of other Canadian power
resources —existing and potential —are all closely
linked Transmission construction and operation —
including the Third AC Intertie —depend upon
how these issues are resolved and how the
resultant power 15 supposed to flow among British
Columbia the US Northwest and Califormia

Important factors entering the overall picture
include the projected evaporation of BPAs present
power surplus shortly after the turn ot the century
the expected end of the regional surplus in the
early 1990s and the expiration of BPAs power
delivery contracts with its direct-service industnial
customers 1n 2001 (In what form should these
contracts be replaced If at all?)

As required by the Treaty the Assured Operating
Plan developed by the Entities must look 6 years
ahead—to 1998 the beginning of the period in
which the Canadian Entitlement rights begin to
revert to British Columbia

The disposition of the Canadian Entitlement the
non Treaty storage arrangements and the develop
ment of other B C power resources for export are
of great interest to the Northwest and California
From BPAs perspective, however these elements
must be viewed in the context of a comprehensive
inventory of potential power resources

In this broader arena, the selection of specific
resources and their prionity will depend to a
considerable degree on therr relative cost effective
ness and environmental implications These
factors loom even larger now then they did in the
Treaty negotiations in the 1960s

It 1s hoped that these ~odern dw challenges
¢ b addressed with it 2 same high purpose ind
sprrit of cooperation sy Are those ot 1 quirter
century 120

For More Information

For mare copies of this brochure or 1urther
intormation 1bout the Columbia River Treaty and
cooperation between Canada and the United
States in the West s power system contact your
nearest BPA Area or District Ottice or the BPA
Public Involvement oftice

BPA Public Involvement Oriice

PO Box 12999

Portland Oregon 97212

(503) 230 3478

800 452 8429 (toll tree in Oregon)

800 547 6048 (toll tree 1n other Western Stites)

BPA Area and District Orices
Portland (503) 230 4552
Eugene (503) 687 6952
Seattle (206) 442 4130
Spokane (509) 456 2515
Missoula (406) 329 3060
Wenatchee (509) 662 4377
Walla Walla (509) 522 6226
Idaho Falls (208} 523 2706
Boise (208) 334 9137
Washington D C (202) 586 5640
Oakland CA {415) 446 7706

DOUBP 1195
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AGREEMENT

ON MUTUAL INTERCHANGE OF ELECTRIC ENERGY BETWEEN THE
LITHUANIAN STATE POWER SYSTEM AND THE STATE ENTERPRISE
LATYENERGO

The Lithuanian state power system and the state enterprise Latvenergo
(heremafter referred to as the "Parties")

WHEREAS the Parties are acting 1n accordance with the legislation
of the respective countries,and
WHEREAS the Parties are guided by the principles of the European
Energy Charter executed i the Hague on 17th December,1991,and
Inter-governmental treaties between the governments of the Republic
of Latvia and the Republic of Lithuania,
WHEREAS the Parties are wishing to develop mutually beneficial
cooperation between the Parties

NOW THEREFORE the Parties have executed this Agreement as follows

1 Subject of the Agreements and terms of the electiic energy supply

This Agreement constitutes the basic legal mstrument governing relations
between the Parties on mutual inteichange of electric eneigy between power systems of
Latvia and Lithuama The Parties have agreed to supply electric energy on the
following terms

11 Depending whether the party shall act as a teceiver ot the electric energy
from the power system of the other party or a supplier of the electric energy to the other
party’s power system, both parties may appeai either as a Buyer or a Seller

12 The Party acting as a Seller shall supply and the Party acting as a Buyer shall
recewve the amount of electric energy based on the 1esults of accounting balance of the
interchange energy between the countries in accord ince with the approaimate planned
mutual interchange of electric energy per year with the lay-out for quarters
(Supplement 1) and monthly commercial contract (Supplement 2)

13 In addiion to the monthly commeicial contracts shoit term additional
supplies of electric energy may be carried out on the terms other than defined in the
monthly commercial contract provided the Parties shall sign a separate spot commercial
contract on supply of electric energy (Supplement 3)

14 Monthly and spot commercial contracts must state

1) supply period
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2) amount of electric energy,
3) price for 1 kwhr 1n hard currency or i Latvian roubles at a rate of
the Bank of Latvia, unless other intergovernmental treaties eaist,
15 The duly signed monthly or spot commercial contracts may be sent
by fax or courler and they have equal legal force
16 In case of emergency any Party has the right to request assistance from the
other party with the purpose to amend the amount and terms of the vahdly existing
monthly commercial contracts followed up by the consequent wiitten spot commercial
contract no later than 5 days following the occurrence of the amendments
17 The state enterprise Latvenergo shall provide the availabihty of operational
capacity reserve for the Lithuanian power system to cover emergency loss of capacity

2 Term and procedure to execute monthly contracts

21 The Monthly commercial contracts must be signed no later than 3 days prior
to the commencement of a new month The data to prepare monthly contracts 1s
presented to Dispatch Centre Baltya 10 days prior to the commencement of a month
DC Baltya shall present its remarhs to the power systems 5 days prior to a new month

22 In case of price rise for fuel which could seive ciuse to any Paity to come
with an mntiative to change the price for 1 kwhr of electric energy, the mitiating Party
shall inform 1n writing the other Party no later than 15 days prior to the commencement
of the next consecutive month

23 The price for 1 kwhr of electric energy defined in the Monthly commercal
contract may not be changed

3 Commercial metering of electric energy supphied under this Agreement

31 Each Party under this Agreement shall own, operate and maintdin metering
equipment located within its borders Commeicial metering equipment must be
meteorological equipped

32 The accuracy of the metering equipment must be venfied by means of
appropriate tests no less than once a year or on the basis of substantiated request by the
Party herein

33 In cases of outage of metering equipment due to tests or repair the points of
commercial metering for this period are deemed to be readings of the commercial
metering of the opposite end

34 The start-up pomnt of the reading of the commeicial metering equpment
shall be at 00 00 hours of the last day of the respective month

35 The Parties are obligated to chech the metering devices and ehminate the
maccuracy when the difference n readings of the commercial meters located at the
both ends of the international transmission line 1s more than 35 percent with the
account to the losses 1n the transmission lines
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36 Commercial metering ponts are defined in the Supplement 4

37 The Parties have to notfy each other five days prior to any planned
alterations 1 the commercial metering of electric energy, like replacement of the
metering devices or any work 1n the auxihary cucuits which may atfect the accuracy of
the readings In the cases maccuracy of the metering devices 1s detected the Parties have
to notify each other immediately

4 Wheeled power and terms of payment for 1t

41 By "wheeled power" 1s understood electric power recewved from the other
Party or other power systems and transmitted through the power gnd of the either Party
Neither Party has the rights to hinder the wheeling of such power through 1ts power grid
within 1ts technical capability

42 The compensation of expenses related to the wheeling to Lithuania through
Latvia from Lithuania 1s determined to be 5 percent

The supply of energy to Lithuania exceeding the amount received from the
Lithuaman power system 1s deemed to be wheeled power from the Northern power
systems and 1s determined as the difference between the received and supplied electric
power, accounted according to the meters defined in the Supplement Nr4 The Accounts
based on the accounting balance of supphed and recewved power are performed by DC
Baltyja taking nto consideiation transmussion losses and the payment tor wheeling
which 1s determined to be §,3% of the amount of the wheeled power

43 Monthly accounts of the power wheeled through the systems of the Parties 1s
performed by the DC Baltyja

5 Planning and operational 1egime

51 Planning and operational regimes necessay to provide the performance of
the Agreement are determined by the DC Baltya in accordance with the mululateral
agreement on parallel operation among the DC Baltija and sep tr ite power systems of
the Baltic Interconnected System for the year 1993

6 Billing procedure

61 The billing period 1s deemed to be one calendar month Control 1s performed
on the incremental basis Mutual supplies 1 the billing petiod are balanced and
payments are executed by the Party to which the balance 1s showing the surplus

62 The Party acting as a Buyer 1s executing the payment to the Party acting as
the Seller by payment order on 5,11, 17, 23, 29 day of the month The amount of the
payment 1s set to be 1/5 of the planned amount of the supply ot the balance The
amount of the last monthly payment may be made based on the planned supply at the
respective month In case the payment day falls on Saturday, the remittance 1s
performed the preceding day, 1n case 1t 1s Sunday or state hohday - the next working day

2
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63 The final billing for the actual supplies of electric energy (inclusing the
payment for the wheeling) 1s performed by the second regul ir payment of the following
month

64 In case of delayed transfer of regular payments, the Buyer 1s obligated to pay
penalty of 03 percent for each delayed day beginning with the first day following the
due date of payment until the day of actual payment inclusive Such penalty 1s included
in the next regular payment and matked 1n a separate 1tem

65 Venfication of mutual accounts on the basis of supplied and received electric
energy 1s done by exchange of notices between the parties by fax no later than the Sth
day of the month following such verification

66 All the duties and other deductions related to this Agreement stipulated by
the law of the Republic of Latvia and the Republic of Lithuama are paid by the
respective Party in their countries and they waive the rights to any claims for such
payment

7 Force Majeure

71 The Seller and the Buyer are not responsible for the failure to supply or
receive 1n full or in part the amount of the electric energy or power when such failure 1s
caused by the Act of God (flooding, storm etc) ot civil disturbance (war actions,
sabotage, blochade etc ) and 1n cases when such delivery caused to be impossible due to
decisions by legislative bodies or the governments ot the paities under the agreement

72 The Parties shall immediately notify each other on the occurience of the
force majeure circumstances

8 Liabilities of the Parties

81 The parties shall assume commitment not to incur damage to the other party
under scope of this Agreement

The Parties under this Agreement shall have no rights to assign unilaterally their
rights or the nights of the other paity under this Agreement to a thud party unless there
15 a written agreement between the Parties

In case of the transfer of pioperty ( sale, leasing etc) designed to generate,
transmit and distribute electric energy, the successor by receving such rights assumes
obligations under this Agreement equal to the initial Party herein

82 In case of the failure of the Buyer to tahe the agreed monthly amount of
electric energy (more than 10%) (Supplement 2), the amount not taken 1s to be paid for
by the Buyer on the basis of 10 percent of a price for one kWh (Supplement 2) as per
data on the actual deviation from the balance of the electric energy of the Seller

83 1In case such failure to deliver in tull or in part the monthly agreed amount of
electric energy (more than 10%) has caused the Buyer to purchase electric energy from

5¥
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a third party for a tanff higher for 1 hwh, the Seller 1s obligated to indemmify the

difference 1 the tanff
84 Financial penalties in accordance with the Articles § 2 and 83 are applied on

the basis of the document signed by the Parties and DC Baltyja

9 Confidentiahity

91 The parties agree not to disclose the commercial terms of the Agreement to
any third party without prior consent by the other party

10 Arhitration

121 All the matters under dispute arising 1n the course of execution of this
contract, the parties shall try to settle amicably In case 1t 15 impossible to resolve a
matter amicably, the disputed matter shall be submitted to the authority considering
business disputes 1n the country of the defendant

122 In dispute settlement 1s appled the governing law of the country where
dispute 1s considered

11 Term and duration of this Agreement

111 This Agreement shall enter in foice upon its signing and shall remain 1n
force until 1ts termination

All prior written or verbal agreements related to this Agreement are invalid and
void and may not be used 1n the construction of this Agreement

112 The Agreement may be terminated at any time by mutual consent of the
Parties

113 All the changes and amendments to the present Agreement are executed 1n
written form and with the mutudl consent of the Parties Unilateral changes or
amendments to the existing Agreement dre unacceptable

114 Each Party may waive its obligations under this Agreement The Party
announcing such waiver must notify the other party six months 1in advance, provided
that the Party agrees to perform earlier assumed obhigations

115 This Agreement 1s executed in Russtan 1n 4 (four) equal copies each one
having equal legal force The Parties have signed the four copies of the Agreement and
two copies are kept by each Party All the copies have equal legal force

12 Supplements, legal addresses and bank 1equisites of the Paities

121 The following supplements for an integral part of this Agreement
1 SUPPLEMENT 1 Approaimate planned interchange of the electric
energy per year with the lay-out for quarters

152
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2  SUPPLEMENT 2 Monthly commeicial Contracts

3 SUPPLEMENT 3 Spot commercial Contracts when signed during
the respective month

4 SUPPLEMENT 4 Pomts of commercial metering between the
Latvian and Lithuanian power systems

S SUPPLEMENT S Operating reserve, terms of billing and payment

12 2 Legal addresses of the Parties and bank requisttes
Lithuanian state power system
2748, Republic of Lithuamia, Vilnuis, Zveju 14, Fax 753271
Current account 07080591 at a VITIS banh 1n Vilnuis banh code 260101596

The state enterprise LATVENERGO
LV-1230 Riga, Ganibu Dambis 12, Latvenergo
Current Account 0002212208 1in the Riga City Counctl Bank, bank code

310101311

General Director General Director
Lithuanian Power System Latvenergo
V Swrutis J Pavuls
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SUPPLEMENT 1

Approximate planned mutual interchange of electric energy for the year 1993 with the

lay-out for quarters

Amount of electric

energy supplied from

Lithuama to Latvia

(mullion kwh) S

~N

Amount of electric

energy supplied from

Latvia to Lithuama

(mullion kwh) 0

General Director
Lithuanian Power System

V Sirutis

[1I v T-1
0 0 215 267
0 0 0 0

Genetral Director
Latvenergo

J Pavuls

£

o8
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SUPPLEMENT 5

Operating reserve, terms of billing and payment

The operating reserve means the amount of capacity (MW) which can be
avaiable within three minutes and which can be activated mn the in the moment of
contingency

1 The amount of operating reserve subject to be paid by the Lithuamian power
system 15 calculated by DC Baltija for each day according to the following principles

- availability of the operating reserve in the Lithuanian power system
itself,

- availablity of the operating reserve in the Latvian power system,

- availability of the operating reserve in the Baltic interconnected
system received from other power systems

2 The amount of the operating reserve 1s calculated according to the folowing
method

P(operating reserve)=P(Latvian reserve)-
(P Lithuanian reserve + P reserve Interconnected System)

P(Latvian reserve)=P(installed reserve Hydro plant) - (P repair of Hydro
plant + Pload of Hydro plant)

P(Lithuanian reserve) = P(Kaunas Hydro plant reseive) + P(Kaishadoras
pump storage reserve)

P(Kaunas hydro plant reserve) = 100,8 - (P repair + P load)

P(Kaishadoras pump storage reserve) = 400 - (P 1epair + P load) provided
headwater of the Kaishadoras pupm storage plant is higher than 1400 m

Operating reserve of the Baltic interconnected system 1s equal to 300 MW

Components of the amount of operating reserve subject to be paid by the
Lithuanian power system are integrated every hour and every day

3 The payment for the availability of the operating reserve 15 determined 1n
amount of 1 (one) percent of the potential generation based on the actual reserve
capacity and 1s billed at the final account for the preceding month
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DC Baltya present to the Parties mtegrated components which determine the
amount of the operating reserve subject of payment (MW), integrated amount of the
operating reserve subject of payment and eventual generation (MWhr) derived from
that amount

General Director Generdl Director
Lithuaman Power System Latvenergo
V Sirutis J Pavuls

N B This supplement 1s not signed but the paities have agreed on the terms of
this supplement and they assigned the DC Baltya to  work out the procedure for the
technical implementation of this supplement using electronic equipment It 1s assumed
that when such procedure 1s ready 1t will be signed and enforced



CONTRACT

ON SUPPLY OF ELECTRIC ENERGY AND POWER BETWEEN THE STATE
ENTERPRISE "EESTI ENERGIA" AND THE STATE ENTERPRISE
"LATVENERGO" FOR THE FIRST QUARTER OF 1993

The present contract 1s signed with the purpose of promoting in the best possible
way the business relationship between the parties herein in the energy area Business
relations between the state enterprise EESTI ENERGIA and the state enterprise
LATVENERGO are based on mutually beneficial principles, equitable cooperation
and the maximum benefit from the joint cooperation This contract 1s concluded on the
basis of the legislation of the Republic of Estonia and the Republic of Latvia

1 Parties in the contract

The parties 1n the contract are the state enterprise EESTI ENERGIA of the
Republic of Estonia represented by the general director Udo Lehtse, heremnafter
referred to as the "Seller," and the state enterprise LATVENERGO represented by the
general director Janis Pavuls, hereinafter referred to as the "Buyer”

2 Subject of the contract and terms of dehivery

The parties have agreed on the delivery of electric energy and capacity on the
following terms

21 The Seller shall deliver and the Buyer shall receive electric energy and power
according to the firm delivery based on the accounting balance of interchange power 1n
the interconnected system 250 MW with permissible deviations +/- 10 percent (1e, an
amount of power between 225 MW and 275 MW) at any period of day and mght from
010193 till the spring flood period on the river Daugava

From the beginning of the spring flood in the hydro electric station of the
Daugava cascade (exceeding 600 m3/sec) the Buyer may refuse to receiwve electric
energy as per the firm delivery based on the accounting balance of interchange power
1n the interconnected system

22 The volume of electric energy delivered by the Seller according to the firm
delwery based on the accounting balance of interchange power 1n the interconnected
system shall constitute

January no less than 186 million kwli

February no less than 168 million kwhr

b



March approximately 90 mullion kwhr depending on the commencement and
intensity of the spring flood

23 The Seller has the right to deliver and the Buyer to receive electric energy
and power beyond the aforesaid amount in Articles 21 and 22 herein, 1n part as the
accounting balance of interchange power 1n the interconnected system up to 600 MW
(approximately) and 1n part as the following

January 300 mullion kwhr (approximately)

February 300 milhon kwhr (approximately)

March 150 million kwhr (approximately)

24 Price for 1 kwhr of electric energy delivered by the Seller shall be 0022
DM /kwhr

The price may not be changed for electric energy delivered by the Seller in
accordance with the firm delivery based on the accounting balance of interchange
power 1n the interconnected system equal to 250 MW

The price may be changed for the electric energy delivered by the Seller 1n excess
of the firm delivery based on the accounting balance of interchange power 1n the
mterconnected system by mutual agreement between the parties, but no later than 14
days prior to the regular payment

3 Measurement of the delivered power and electric energy under this contract

31 The amount of the supplied energy 1s measured

a) transmussion line 330 kw Tartu-Valmiera by meter L-301 at the substation
Tartu,

b) transmussion line 110 kw Tsirguluna-Valka by meter L-677 at the substation
Tsirguluna,

¢) transmission line 330 kw Tsirgulina-Valmiera by meter  L-354 at the
substation Tsirguluna,

d) tranformer 110/20/10 kw at the substation 1n Valga by meter T-2035,

e) transmussion hine 110 kw Ruusmae-Aluksne by meter L-683 at the substation
in Rheums

32 The volume of the received energy 1s messaged

a) transmussion lme 330 kw Valmiera-Tartu by meter at the substation 1n
Valmiera,

b) transmusston hine 330 hw Valmiera Tsirgulina by meter L-354 at the
substation 1n Valmiera,

¢) transmission hne 110 kw Valka-Tsirguliina by meter L-677 at the substation 1n
Valka,

S



d) through transformer 110/20/10 hw at the substation Valga by meter T-2035 at
the substation Valga,

e) transmussion line 110 hw Aluksne-Ruusmae by meter L-683 at the substation
Aluksne

33 Deviation from the actual amount of 250 MW +/- 10 percent as per Article 2
herein 1s metered by every hour (in cumulative result with interval of 30 sec) through the
energy management system of dispatch centre Baltya The results of these
measurements are presented to the Seller and Buyer with the maximum 1nterval five
days

34 The commercial accounts of the supplied electric energy are conducted by
the dispatch centre Baltyja based on the commercial meter readings defined in Articles
31 and 32 ( Article 34 1s incorporated 1n this contract as amendment duly signed by
the parties in this contract on February 8,1993 On behalf of LATVENERGO signed by
R Leveiko, deputy director general and on behalf of EESTI ENERGIA by Enn
Kallikorm ,deputy director general)

4 Wheeled power

41 By "wheeled power" 1s understood electric power recerved from a third party
which 1s transmutted through the Seller’s power grid and designated for the Buyer

42 The Buyer shall compensate the Seller for eaxpenses related to wheeling of
electric power through the Seller’s power grid on the basis of 8 3 percent of the amount
of the wheeled power, Seller may receive this compensation in kind or in payment
according to the tanff defined in Article 24

5 Planning and operating regime

51 All the questions related to the planning and operating regimes under this
contract are determuned by dispatch centre Baltyja pursuant the agreement on parallel
operation among the DC Baltya and power system participants of the interconnected
system Baltya for 1993

6 Billing procedure

61 The billing period 1s deemed to be one calendar month The Buyer shall
settle accounts with the Seller following the actual receipt of the electric energy and
1ssuance of payment documents sent by cable on 3, 8, 13, 18, 23, 28 day of the month In
case the payment day falls on Saturday, the remittance 1s performed the preceding day,
In case 1t 15 Sunday or state holiday - the next day

The final billing for the preceding month is performed by the first regular
payment of next month

w
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In case the regular payments or billing are not executed 1n due time, the Buyer is
obligated to pay 05 percent for each delayed day beginning with the first day following
the due date of payment until the day of actual payment inclusive

62 Verfication of mutual accounts on the basis of supplied and received electric
energy 1s done by exchange of notices between the parties by cable with consecutive
confirmation sent by mail no later than 3rd day of the month following such
verification

7 Term of the contract

71 This contract enters into force from January 1,1993 and remains in force
until March 31,1993

8 Amendments, termination and rights to extend the contract

81 All the amendments to the contract are eaecuted 1n writing by mutual
consent of the parties

82 In case the Buyer 1s willing to purchase the electric energy and power
following the expiration date of this contract, he has to notify the Seller no later than
one month prior to the expiration of the term In this case the parties are entitled to
extend the contract for a new mutually agreed term by exchange of appropriate letters
or by concluding a new contract

83 Termination of the contract in the period of its effective tetm by one party 1s
not admussible The party wishing to terminate the sale or purchase of electric energy on
the expiration date of the contract has to notify the other party no later than one month
prior to this date

9 Liability of the parties

91 The parties assume commitment not to incur damage to the other party under
scope of this contract

92 In case of the failure of the Buyer to take the firm delivery of power based
on the accounting balance of interchange power in the interconnected system, the
amount not taken ( up to 250 MW) 1s to be paid for by the Buyer on the basis of a price
of 0,022 DM/kwhr based on the actual amount not taken, performed 1n accordance with
Article 2 of this contract by DC Baltja

93 In the event that the Seller’s failure to supply in full or in part the required
power (250 MW) causes the Buyer to eaperience spillage of storage reservoir on the
hydrostations on the Daugava cascade below the normal headwater level (Plavina
Hydro water level lower than 71,00 meters), the Seller 1s obligated to indemmfy the
Buyer for damage incurred due to the operation in the lower level, and the amount of



damages shall be determined for each sepaidate case In case such failure to delwer in
full or 1n part causes additional generation of electric energy on the Buyer’s thermal
stations, the Seller 1s obligated to indemnify the fuel component of the production costs
for 1 kwhr 1n the condensing regime providing justifying accounts and confirmation by
DC Baltya with regard to the start-up of the Buyer’s thermal stations in the condensing
regime with the indication of the amount of electric energy generated in such regime mn
the period of the Seller’s failure to deliver power 1n full or in part In addition the Buyer
informs the Seller, by means of DC Baltya, immediately about the time of command to
start-up of thermal unit in condense regime and the actual time of start-up of such
equipment In case such failure to dehiver 1n full or 1n part has caused the Buyer to
purchase electric energy from a third party for a tanff higher than 0022 DM /kwhr, the
Seller 15 obligated to indemnify the difference in the tariff

94 The Buyer 15 obligated in due time and order prescribed 1n this contract to
pay for the electric energy recewved from the Seller For each delayed day the Buyer 1s
obligated to pay a penalty in accordance with the provisions of Article 61 herein

95 On all changes 1n the measurement system of electric energy, replacement of
meters and recorded 1naccuracies, and the work 1 auathary cuircts that may affect the
accuracy of measurement, the parties are to inform each other immediately

96 No remedies are applied 1n the cases prescribed 1n Article 92 and 93 1n case
the Seller or the Buyer have to perform emergency work or testing provided for the
appropriate consent by the Seller, the Buyer or DC Baltija This consent should be taken
mto account by developing short time operation regimes and submitting operational
information to DC Baltya No remecdies are applied n the cases when such failure to
deliver 1n full or in part 1s caused by the actions of a third party or by operational
restrictions 1ssued by DC Baltija, subject to approval by DC Baltyja

97 The requirements defined 1n Article 92 and 93 are not effective during the
adjustment period (ending on January 31, 1993) under the new system of billing for the
deviations from the firm delivery based on the accounting balance in the interconnected
system (250 MW +/-10%)

10 Force Majeure

101 The Seller and the Buyer are not responsible for the failure to supply or
recewve 1n full or 1n part the amount of the electric energy or power under this contract
when such failure 1s caused by the Act of God (flooding, storm etc ) or civil disturbance
(war actions, sabotage, blockade etc ) and 1n cases when such dehvery 1s impossible due
to decisions by legislative bodies or the governments of the parties in the contract

102 The parties immediately shall notify each other on the occurrence of force
majeure



11 Confidentiahty

111 The parties agree not to disclose to any third party without prior consent by
the other party financial data related to the contract

12 Dispute seftlement and governing law

121 All the matters under dispute arising in the course of execution of this
contract, the parties shall try to settle amicably In case 1t 1s impossible to resolve a
matter amicably, the disputed matter shall be submitted to the authority considering
business disputes in the country of the defendant

122 In dispute settlement 1s applied the governing law of the country where

dispute 1s considered

13 Legal addresses and payment requisites of the parties

Seller Buyer
General director General director
State enterprise State enterprise
EESTI ENERGIA LATVENERGO
Udo Lehtse Jams Pavuls
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Commentary on the contract

Under the Soviet system of power interchange, payments were made for the
delivery of energy but not for the guarantee of capacity The concept of a capacity
contract was therefore unfamiliar to power system officials when Estonia and Latvia
became independent countries This contract represents the first agreement among
Baltic nations 1n which there 1s an eaplicit consideration of the amount of power in MW
as well as the amount of energy m KWh However, this 1s not really a capacity contract
This contract establishes a certain price level for the energy in K\Wh associated with the
delivery of at least 225 MW and not more than 275 MW of power

The contract does not specify whether this level of power in MW 1s an average
over some time period (quarterly, monthly, daily, or hourly) or an nstantaneous
measurement In May 1993 Eesti Energia sent a letter to the Baltija Dispatch Center
declaring that the contract should be interpreted to require a delivery of 225 MW to 275
MW of power on an hourly average basis Latvenergo did not accept this interpretation,
and the dispute has not yet been resolved

The concept of "firm delivery” does not mnvolve the delivery of a specific amount
of MW specified 1n the contract The contract provides for "firm delivery” despite the
fact that a level of firm capacity 1s not specified In the Soviet system the concept of
"firm delivery" meant that the quotas established by central planners must be fulfilled,
m this case, the Seller must deliver the amounts of K\Wh and MW specified 1n
instructions 1ssued by the Baltija Dispatch Center

It 1s understood that the contract will be administered in accordance with
mstructions from the Baltya Dispatch Center, which 1s not a party to the contract The
"accounting balance of interchange power in the interconnected system" 1s prepared by
the Dispatch Center and 1s either (a) a monthly or daily plan showing planned power
transfers or (b) an accounting record showing actual power transfers

Charles Zimmermann
Manager, RCG/Hagler, Bailly, Inc
May 14, 1993



MULTILATERAL AGREEMENT AMONG THE STATE
ENTERPRISE EESTI ENERGIA, STATE ENTERPRISE
LATVENERGO AND LITHUANIAN STATE POWER
SYSTEM ON THE PARALLEL OPERATION OF THE
POWER SYSTEMS OF ESTONIA, LATVIA AND
LITHUANIA

The state enterprise Eesti Energia represented by the general director U Lehtse
acting on the basis of the charter of the state enterprise Eesti Energia, the state
enterprise Latvenergo represented by the general director G Koemecs acting on
the charter of the state enterprise Latvenergo and Lithuanian State Power
System represented by the general director B Sirutis acting on the basis of the
charter of the Lithuanian State Power System, hereinafter referred to as "the
Parties", with the aim of providing a reliable power supply to the customers and
implementing economically mutually beneficial supplies of electric power and
energy, have concluded the multilateral agreement on the parallel operation of
the Baltic interconnected power system

1 General provisions

11  The present agreement has been made based on the agreement on
parallel operation of the power system of the Republic of Latvia, the Republic
of Estonia and the Republic of Lithuania signed on 07 01 1992 by the Energy
Ministers based on the government assignment of the respective countries

12 The present agreement shall be the basic legal mstrument governing the
terms of parallel operation of the power systems in the Baltic Interconnected
Power system and the obligations, rights and responsibilities of the Parties
under this Agreement

The agreement shall be effective upon its signing and the duration of the
agreement s not imited

73 The amendments and Appendices to the Agreement may be performed by
mutual agreement among the Parties

14 The Agreement may be terminated in the following cases
« by mutual consent of the Parties,
« by a notice of any Party one year prior the termination of the
parallel operation in the Baltic Interconnected Power System,

75 The highest body empowered to decide the cardinal issues related to the
parallel operation of the Baltic power systems shall be the Council of the Baltic
Interconnected Power System



2 Terms of parallel operation

21 The parallel operation of the Estonian, Latvian and Lithuanian power
systems shall be carried out through existing and planned intersystem
transmission lines of 330 kV and, if it 1s technically acceptable and
economically feasible, through 110 kV lines

22 The detailed schemes of parallel interconnection for the characteristic
seasons of the year shall be prepared by the Dispatch Center Baltija taking into
account the actual regimes and the planned repair subject to be coordinated
among the Parties

23  The Baltic Interconnected Power System shall normally operate in
parallel with the Single Power Grid (of the former USSR) and the Belarus
Interconnected Power system The Central Dispatch Center of the Single
Power Grid shall provide frequency control, but the Baltic power system shall
provide the control over the accounting energy balance specified by the
Dispatch Center Baltyja

24  The following deviations from the normal operational regime are
accepted

241 Parallel operational regime with the Single Power Grnid only
through one interconnection etther Estonian power system - North
West Single Power Gnd or Lithuanian power system - Belarus
Interconnected power system

242 The operation regime providing for a split within the Baltic
Interconnected system, preserving the parallel operation of its separate
parts with the North West Single Power Gnd and the Belarus
Interconnected power system

243 The operational regime providing insulation of the Baltic
Interconnected system from the Single Power Grid and the Belorus
Interconnected power system but preserving the parallel operation with
Pskovenergo and Kaliningradenergo

25 The operational regimes stated above, as a rule, should not be long lasting
and should be filed in the form of claim subject to be agreed upon among the
Parties

26 The agreements on the parallel operation with the Single Power Grid and
the Belarus Interconnected power system based on the assignment by the
Parties are concluded by the Dispatch Center Baltija and the Central dispatch
center of the Single Power Grid and the Dispatch Center of the Belarus
Interconnected power system



3 Relabiity of parallel operation

31 The rehability of the parallel operation among the Parties i1s provided by
meeting the adopted rehability standards and by coordinating the actions
affecting the operation of the other Parties through Dispatch Center Baltija

32 The Parties have agreed to put as the basis for the reliability standards the
principle accepted by NORDEL and UCPTE to provide reliability in the
situation of loss of any element in the network or loss of any generating unit
(principle N-1)

33 The principles of operation of existing and planned relay protection
devices, regime and anti-accident automatic devices affecting the parallel
operation of the Baltic Interconnected Power System and the choice in
selection of such devices shall be carried out by the Parties in cooperation with
the Dispatch Center Baltja in accordance with the Appendix 2

34 If an emergency situation occurs in the Baltic Interconnected System
affecting the interests of several Parties, the liquidation of such emergency
situation shall be performed under the guidance and coordination of the chiet
operator of the Dispatcher Center Baltija

35 The investigation of the accidents affecting the interests of several Parties
shall be carried out by the Parties concerned with the participation of the
Dispatch Center Baltija, and if it 1s necessary, with the Central Dispatch Center
of the Single Power Grid and with the Belarus Interconnected power system

36 If the members of the commission performing the investigation cannot
agree on the common decision, the issue shall be considered by the Energy
Council of the Baltic Interconnected Power System

4 Planming of active capacity reserve
41 The reserve 1s necessary for the following purposes

411 To cover the consumption in cases of a deviation from the
projected consumption In addition, this reserve must be computed for
the increased active load in power stations in the peak hours and for the
decrease of the active load in the off-peak hours The amount of this
reserve must be within 3-5% of the consumption The utilization of this
reserve (spinning) could be on the hydro station and on hydro pump
storage station ( to 7 minutes) and 1n thermal station (up to 30 minutes)
by altering the load of the switched -in equipment

472 To cover the loss of generation capacity in the result of the
emergency outage of equipment in the power stations

14



In this case of instantaneous black-out of the equipment, the
reserve from the Single Power Grid 1s automatically utilized (by means of
altering the external energy balance of the Baltic Interconnected Power
System) with the subsequent utilization of the spinning reserve on the
hydro station, pump storage power stations and thermal and heat power
station

If the decreased generating capacity cannot be covered with the
spinning reserve of the Baltic Interconnected Power System and the
agreed reserve from the Single Power Grid , by the order from the
Dispatch Center Baltija and provided approval from the Parties the rest
of the reserve equipment 1s utthized (cold reserve)

42 The amount of spinning reserve for each power system is planned by the
Dispatch Center Baltija for a week with the adjustments for each day

The amount of the spinning reserve with the consideration of the effect
of the anti-accident equipment should make 1t possibile to continue with the
parallel operation without reliability violation and without an inadmissible
overloading of the network equipment

4 3 During the start-up of the cold reserve, If necessary, by the direction from
Dispatch Center Baltyja and accident disconnection and restrictions on
consumers  i1n accordance with the  Regulation on the emergency
disconnection and restriction on the consumers in the Baltic Interconnected
Power System provided parallel operation with the Single Power Grid

44  The indemnification of the economic damage incurred to one Party
caused by the utilization of any sort of reserve due to the emergency event in
the power system of another Party shall be resolved in each separate case by
the Parties involved based on the data presented by the power systems and the
Dispatch Center Baltija

45 In addition to the above mentioned types of reserves, the instantaneous
reserve shall be available, this reserve shall be utilized automatically by
regulating the speed of revolutions on hydro units and turbines at the decreased
frequencies

The amount and the speed of utilization of this reserve depends on the
tuning of the revolution regulatory device ( static, sensibility) and the
parameters of the botlers

5 Economic relations among power systems, and the provision of
mutual supplies of electric power and energy

51 The economic relations among the power systems are based on the
bilateral agreements and monthly supply contracts of the electric energy
products and should not contradict to the provisions of the present agreement

52 The power systems shall provide the Dispatch Center Baltija 1n due time
with the all contractual and operational documentation necessary for planning
and operational regimes



53 Dispatch Center Baltija shall provide the operational regime based on the
adopted monthly contracts, bilateral agreements and the provisions of this
agreement

54 Dispatch Center Baltija shall regularly inform the power systems on the
results of the performance under the contracts for the preceding period and on
the prospects of future performance

55 Should there be considerable deviations from the amounts defined by the
contracts, the Dispatch Center Balta shall arrange spot and emergency
supplies and shall decide on the changes in the operational regime in
coordination with the power systems affected by such changes

6 The procedure of execution of bilateral Agreements among the Baltic
power systems and adjoining power systems on mutual supply or
wheeling of electric power and energy

6 1 The subject of the Agreement and the list of agreement documents

6 11 The subject of the agreement concerning the supply of energy
products may be
»  supply of electric energy,

« supply of electric capacity,

»  wheeling of electric energy,

«  supply (compensation) of reactive energy,
«  capacity reserve,

o  fuel supply

6 12 The contracting parties depending of the needs in the given types
of energy products may conclude agreements between the Parties on all
or part of the products described in the Approximate Mutual Supplies of
Energy Products for a Year with the Allocation in Quarters

6 13 The annual supplies are adjusted every month, in amount and in
terms, by preparing Monthly Commercial Contracts thereof

6 74 In addition to the monthly contracts short term additional and
emergency energy or capacity supplies may be performed on terms other
than in the monthly contracts

6 715 Any of the contracting parties (power systems) may act as an
agent in execution of the "direct" contracts between separate companies
within respective country (buyers) and the companies in another country
(suppliers) provided that the payment for the supplied products is any of
the above energy products Such transactions should be taken into
account Into monthly or spot contracts

6 2 The procedure and term to prepare contract documents
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621 The agreement "On Approximate Mutual Supplies of Energy
Products for a Year" must be prepared, agreed upon with the Dispatch
Center Baltja, and signed no later than a month before its effective date

622 The monthly commercial contracts must be signed no later than
3 days before the beginning of the month

Data on monthly contracts are to be submitted to the Dispatch
Center Baltija no later than 10 days before the beginning of the month

The Dispatch Center Baltija shall present its considerations
concerning contracts to the power systems no later than 5 days before
the beginning of the month

The monthly contracts with external suppliers (or buyers) must be
coordinated with the Central Russian Dispatch Center of the Single
Power Gnd

6 23 |If the tanffs change for the supphed products the Party initiating
the changes 1s obhigated to notify in writing the other party no later than
15 days prior the effective date of the changes

6 3 The basic requirements to the content of the bilateral agreements and
commercial contracts

6 31 The amount and the terms of supplies are to be determined based
on the natural energy flows and not in contradiction to the separate
provisions of this agreement, only such terms can be accepted which
are subject to operational control , based on the existing technical
informational level

6 32 The basic content of bilateral agreement must be available to the
employees of the Parties and the Dispatch Center Baltija , providing
performance of these Agreements

633 The monthly contracts must contain the hist the equipment
utilized in cases of emergency and the price of electric energy generated
using such equipment The Dispatch Center Baltja , if necessary, shall
provide emergency supplies based on the presented data The data
concerning the tanffs on emergency supplies cannot be deemed to be
commercial secret

634  The agreement should state the location and commercial
metering devices of electric power and energy, billing procedure, force
majeure, Indemnification of losses, responsibilities of the Parties,
arbitration, term and terms of the agreement



6 4 All the bilateral agreements and contracts must be subject to the expertise
by the Dispatch Center Baltija, but agreements with the power systems in
Russia and Belarus must be coordinated with the Central Dispatch Center of
Russia of the Single Power Grnid

7 Schedule of equipment repair in the generating stations and in the
network

71  The Parties agree to coordinate the schedule of equipment repair in the
stations and tn the portion of the network under operational management of the
Dispatch Center Baltija for every calendar month and every year

The coordination of the proposals submitted by the Parties concerning
the repair of equipment in the stations and network shall be performed by the
Dispatch Center Baltija'shall forward the schedules coordinated with the Parties
to the concerned Parties

72 The Parties present their proposal concerning the monthly schedules of
repair until 20 day of the respective month, but annual schedules of equipment
in the stations until August 1 and concerning the network equipment - untl
November 1

The Dispatch Center Baltija shall inform about the coordinated with the
Parties repair schedules to the concerned Parties in five day term concerning
monthly repair schedules and in a month term - concerning annual schedules

8 Perspective planning in the Baltic Interconnected Power System

81  The parties agree to undertake coordinated actions regarding the
construction of energy objects and the installation of automatic devices
affecting the operation of the Baltic Interconnected Power System

82 The Party intending to construct energy object or devices affecting the
operation of the Baltic Interconnected Power System shall inform the other
parties thereof and the Dispatch Center Baltyja at the meeting of the Energy
Council of the Baltic Interconnected Power System

83 The Parties agree if necessary form working groups for specific cases to
consider and coordinate issues of perspective planning among the Parties

The working groups shall be formed by the representatives form the
Parties concerned and the Dispatch Center Baltija and are approved by the
Energy Council of the Baltic Interconnected Power System
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9 System of operational power system dispatching in the Baltic
Interconnected Power System

91 All technical, economic and organizational matters of operational
dispatching are solved independently by the Parties within the respective power
systems

92 The overall operational dispatching of the Baltic Interconnected Power
System with consideration of the parallel operation with the Single Power Grid
and the Belarus Power system and other countries 1s assigned to be performed
by the Dispatch center Baltija pursuant to the Articles of Association of the
Dispatch Center Baltija and other governing regulations

93 Operational and dispatching interrelations with Central Dispatch Center
of the Single Power Grid and dispatch Center of the Belarus Interconnected
System are determined in the Agreement on parallel operation with the Single
Power Gnd and the Belarus Interconnected System The Dispatch Center
Baltija concludes the above agreement with the Central Dispatch Center of the
Single Power Grid and dispatch Center of the Belarus Interconnected System

10 Obligations of the Parties

101 The power systems operated within the Baltic Interconnected Power
System and tied up with the unified technological process of generation and
distribution of electric energy may not by their uncoordinated actions incur
damage to other power systems, decrease the quality of electric energy and
reliability of the energy supply, to jeopardize the stabihity of the parallel
operation of the Baltic Interconnected Power System in general

702  To perform the load schedule for power stations and consumers
specified by the Dispatch Center Baltija, based on the data presented by the
power systems

103  To provide the mutual supplies of electric power and energy in
accordance with the annual agreements, monthly contracts and spot
transactions and wheeling of electric energy of other countries within technical
limuts

104 To provide reliable operation of the transmission lines of mutual energy
interchange pursuant to the established service borders and the relay protection
devices, operational and anti-accident automatic equipment, communication
means and telemechanic means of intersystem importance

105 To install new devices of relay protection operational and anti-accident
automatic equipment, communication means and telemechanic means of
intersystem importance by mutual agreement with Dispatch Center Baltija and
the Parties
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106 To follow instructions by the Dispatch Center Baltyja concerning the
restriction and disconnection of electric power and energy In cases of power
and energy deficit in accordance with the regulations on the emergency
disconnection and restriction on the consumers in the Baltic Interconnected

Power System

710 7 To present the following information to the Dispatch Center Baluja
necessary to provide planning and realiability and efficient operational regime
of the Baltic power systems and the Baltic Interconnected Power System In
general

1071 Proposals on annual, quarterly, monthly energy balance of
power and energy

10 72 Reparr schedules for station and network equipment for every
year and every month being under operational management of the
Dispatch Center Baltija

10 73 To inform the Dispatch Center Baltija and if necessary to the
other Party teleinformation on the operation regime of the main network
and power stations

The list of transferred teleinformation shall be mutually agreed
upon

10 74 To provide functioning of communication means used by the
Dispatch Center Baltija to conduct operational comunication with the
power systems

71075 To cover the costs of the operation of the Dispatch Center
Baltyja 1n accordance with the present Agreement based on the budget
approved by the energy council of the Baltic Interconnected Power
System allocated equally among three Parties

11 Rights of the parties

111 To conclude bilateral agreements and contracts on the sale and
purchase of electric power and energy among themselves and other
Parties

7712 Based on mutual agreements among the Parties, to set the terms
for transit of electric power and energy

71 3 Based on the agreements with the Dispatch Center Baltija and the
other Party, to change the monthly contracts on delivery of electric

power and energy

11 4 To set tariffs for the delivered electric power and energy

P
11
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115 To apply to the Dispatch Center Baltyja to make the necessary
system calculations which are possible to be made only with the data on
the closed ctrcuits of the power system

11.6  To participate In the investigation of the accidents of another

power systems provided that this accident has caused violations in the
normal operation and incurred damage to this power system

12 Responsibility
12 1 To perform the obligations defined in the clause 11
122 For the damage incurred to the other party by its actions

123 To perform the contracts between the Parties and with the
Dispatch Center Baltija

12 4 For performance of the resolution by the Energy council of the
Baltic Interconnected Power System

125 Duisputes ansing with regard to the present agreement must be
solved by the energy Council of the Baltic Interconnected Power System

13 Operation of the Dispatch Center Baltya
131 The Parties in this agreement have stated the obligations, rights
and responsibility of Dispatch Center Baltja in accordance with

Appendix 1, subject to the agreement of the Dispatch Center Baltija

14 Legal addresses of the Parties

10



Resolution Concerning
the Results of Technical Cooperation
on Electricity Pricing and Contracting arranged by USAID
Seminars 1n Riga 1992-1993.

The members of the working group formed by the Baltic Energy
Council to address the issues of electricity contracting among Balfic
countries on September 9, 1992 on the permanent participants of all the
semunars on behalf of all the participants of the seminars would like to
state that US - Baltic experts cooperation in the seminars has found
practical application

Namely

1 Concepts used 1in North America power contracts are mcluded in the
draft Multilateral Agreement among Baltic countries among the State
Enterprise Eesti Energia, State Enterprise Latvia and the Lithuaman State
Power System

2 Information about North American experience was used to prepare
bilateral agreements, including the Estomia — Latvia power agreements and
the Latvia — Lithuamia power agreement and Lithuama and Belarus

3 After the bilateral power agreements were negotiated between Estoma
and Latvia and Latvia and Lithuamia, these agreements formed the starting
point for negotiation of other bilateral agreements on energy interchange
including Lithuama — Belarus and Latvia — Russia

4 These agreements hase 1ncreased the reliability and security of
electric power supply 1 the Baltic countries

Chief of Working Group
Chief Ing DC Baltija

M Vonsovich

Members ’
Chief Dispatcher Eesti Energia V Peterson
Chief Dispatcher Latvenergo \)O - E Rozental

Chief Dispatcher Lithuamia PSPS 6 §2 %%—A Kistehus

Chief of the Dispatch Service
of the Dispatch Center Baltija / J Ositis
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Proposed Reports by DC Baltija Experts for the Conference on
Exchange of Experience on International Electric Power Agreements

Part 1 International agreements on parallel operation of power systems,
on active power (capacity) reserves, and on the wheeling of power

11 Agreements on parallel operation among the power systems of the Baltic states
and also with the interconnected power system of the CIS

111 Formation of the Baltic Energy Council, ownership and legal structure
of Dispatch Center Baltyja, procedure for negotiating international agreements
1n the electric power sector, organizations authorized to sign agreements

112 The existing circuit schemes of power systems and actual operational
schedules

113 The existing agreements with the Central Dispatch Center of Russia and
Daspatch Center of Belarus on assistance 1n the technical implementation of
operational schedules within the framework of the parallel operation

1 14 Pnnciples of commercial sale of electric energy within the power
systems of the Baltic countries and power systems of neighboring countries

12 Pnnciples of maintenance of generating capacity reserves in the power systems of
the Baltic countries

121 The actual allocation of generating reserves among the Baltic power
systems during the year

122 The existing agreements with regard to generating reserves within the
power systems of the Baltic states and neighboring power systems of CIS

12 3 The possibilities of future contracts on generating reserves among all the
participants(power systems) having parallel operation (Baltic power systems
and respective CIS countries)

13 Problems related to the wheeling of power 1n the interconnected power systems

13 1 The operation of the power systems of the Baltic states 1n the circut
330kV-750kV

1 3 2 Experience in international wheeling of electric energy Power transit
to the Yantar power system (Kalimngrad) through power systems of the Baltic
states

13 3 Problems related to the wheeling of power in the framework of
anticipated interconnection with NORDEL and UCPTE



The reports will be prepared by V Kreshinsh He will analyze documents submitted
by power systems of Central Asia and assess the current situation n these countries

Part 2 Maintenance of rehiability, regulation of reactive power and
voltage, and application of anti-emergency protection devices

2 1 Provision of reliability and stability of operation 1n the interconnected system

2 11 Problems related to the provision of stability of the main circuit of the
Baltic interconnected system during parallel operation with the circuits of the
nterconnected systems of the CIS

2 12 Problems of transition from the stability criteria applied in the former
USSR to the new Western European criteria and requirements

2 13 Improvements of planning methods(calculation) and operation analysis

2 2 Regulation of reactive power and voltage 1n the main circuit of the high-voltage
network of the Baltic power system

221 Excess of reactive power 1n the main transit lines of 330kV of the Baltic
mnterconnected system

2 22 Comparison among methods of compensating for reactive power in the
Baltic interconnected system and in NORDEL

2 2 3 Regulation of reactive power flows 1n the power systems and payments
for reactive power compensation in a market economy

23 Anti-emergency protection devices of the mnterconnected power system 1n the
present stage of development

2 31 Interdependency of power systems in providing effective anti-
emergency management - a consequence rooted in the original formation of

these power systems as one system 1n the earlier period

2 3 2 Improvement of anti-emergency management to meet Westeuropean
standards

233 Account of damage incurred to another party as a result of the
application of anti-emergency management

Reports will be prepared by Yurt Pervushin  He will analyze documents presented by
power systems of Central Asia and assess the present situation in these countries

A4



Part 3 Direct and indirect methods of load management 1n power systems

3 1 Load profile in the power systems of the Baltic states

311 Changes mn load profile 1n the mnterconnected power system 1n the latest
years

312 Economuc effect of shifts 1n load profile shown on the example of one
power system

3 2 Time-of-use metering of electric power

321 Transition to two-part tanffs for electric energy in the Baltic power
system

322 Techmcal devices 1n use 1n the Baltic mterconnected system at present
and 1n the future

3 3 Drrect load management (Demand side management)

331 Apphcation of demand side management at present in the power
systems of the Baltic states

332 The possibilities for the future use of DSM

Reports will be prepared by Yur: Pervushin  He will analyze documents presented by
power systems of Central Asia and assess the present situation of these countries



