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Almaty, Kazakstan 
December 11-12,1996 

OBJECTIVES OF THE 
ELECTRICITY CONTRACTING AND PRICING -FORM PROGRAM 

The U S Agency for International Development (USAID) has been requested to assist 
the Central Asian Republ~cs to develop and operate their electr~c power systems on the 
basrs of ~nternat~onal contracts which will ensure the reliability of electricity supply 
and will provide a basis for long-term plannlng and investment m the power sector 
Therefore, USAID has requested that Hagler Bailly Consultrng, Inc Implement the 
technrcal project 

Summary Description of Task 

Thrs program IS designed to provide assistance to the five Central Asran Republrcs -- 
Kazakstan, Kyrgyzstan, Tajikistan, Turkmenrstan, and Uzbekistan -- to address 
regional trade issues in contracting and prrclng for international sales of electricrty 
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 transm~ssion A series 
of seminars will be held separately In each country, followed by a regional seminar, a 
seminar m Riga, Latvia to revlew the Baltrcs experience and add~tional regronal 
worhshops to provrde ass~stance to an Electricity Contracting Work~ng Group to be 
formed The power companies and energy ministries of the five Central Asian 
Republrcs will partrc~pate in the program 

The broader objectrves of this program are 

(1) To work wlth the five Central Aslan Republics (Kazakstan, Kyrgyzstan, 
Tajlllstan, Turkmen~stan, and Uzbekistan) on develop~ng acceptable terms 
and condrtions of electric power transactions among these countr~es 

(2)  To promote the development of prrcing princrples that are consistent wlth the 
efficient operation of the reg~onal electrical system and consistent wrth 
economic efficrency objectives 

(3) To provide ~nformation to the Central Asian Republ~cs regarding the cholces 
that are available regarding electric power poollng arrangements, contracting 
arrangements, and tar~ff structure 

(4) To help the Central Asian Republics reach agreement on key issues lnvolvrng 
power contracting and pricing 

Hagler Badly Consulting 



The program is designed to facil~tate a process in whlch the Central Aslan countries 
negotiate (1) agreements on methods of establishing responsibility for reserve 
capacity, (2) agreements on general principles for priclng capacity and energy, and (3) 
contracts for the sale of capacity and energy If the Central Asian countries participate 
fully In this process, the ultimate results will be slgned agreements and international 
power contracts These agreements would prov~de a foundation for other types of 
~nternat~onal power purchase agreements, Including wheel~ng transact~ons and power 
purchase and sale transactlons involving such countries as Russia, Afghan~stan, 
Pak~stan, and Turkey 

Hagler Bailly Consulting 



EXPERIENCE OF U S AND BALTIC PARTICIPANTS 

Dav~d Thornton is the Dlrector of Transm~ss~on and System Control Services at CMP 
International Consultants (CMPI), a company located m Wmthrop, Mame, USA 
CMPI is a subs~dlary of Central Malne Power Company, the largest electric ut111ty 
company in the state of Mame, and Mr Thornton has 26 years of experience at 
Central Malne Power Mr Thornton now provides technical consultlng services for 
clients of CMPI Before jolnmg CMPI In April 1995, Mr Thornton was the Project 
Manager for the purchase and mstallation of a new Dispatch Energy Management 
System for Central Mame Power Other dut~es during h ~ s  career at Central Mame 
Power include electr~cal engmeerlng stud~es for a h~gh-voltage direct-current (HVDC) 
lnterconnect~on w~th Canada, substation des~gn, and Superv~sory Control and Data 
Acqu~s~ t~on  (SCADA) appl~cat~ons 

Mr Thornton holds a Bachelor of Science m Electr~cal Englneermg from the 
University of Maine 

Charles F Z~mmermann 

Charles F Zlmmermann IS a Manager at Hagler Bailly Consultlng, Inc , an energy 
and environmental consultlng firm based m Arlington, V~rgln~a, USA with offices In 
several countrles, lncludlng Russ~a, Ukralne, Kazakstan, Armenla, Georgia, and 
Latv~a Dr Zlrnrnermann is the company's representative In R~ga, Latv~a He IS an 
economist with expertise in prlcing of energy commod~ties, includ~ng electnc~ty, 
natural gas, crude 011, coal, and petroleum products He has worked m Hungary, 
Croatia, Serb~a, and most of the former Soviet republ~cs Durlng 1991-92 he managed 
a program of technical assistance m Estonia and Latv~a on international natural gas 
contracts, dlstrlct heat pricmg, and other energy prlce Issues, and durlng 1992-93 he 
managed a serles of semlnars on electrlc~ty contractmg m the Balt~c countrles He 
conducted a study of electrrc~ty tar~ffs m Egypt In 1995 and at present he IS conducting 
a study of electricity tariffs m Kazakstan He has worked as a consultant at Hagler 
Bailly slnce 1982 and at Foster Assoc~ates, an oil and gas consulting firm, m 1978-79 
and 1981-82 He worked as an econom~st for the U S government Council on 
Environmental Quality In 1979-8 1 

Dr Zimmermann has a Ph D In Resource Econom~cs from Cornell Univers~ty and a 
Bachleor of Arts degree In Arch~tecture and C ~ t y  Plannlng from Brown Un~versity 
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J M~chael Blddison IS the Central Asian Republics Regional Manager for Hagler 
Ballly Consultmg, Inc From an office in Almaty, Mr Biddlson manages several 
technlcal cooperation projects funded by USAID in the oil, gas pipelme 
transportation, and electrlc sectors of the five central Asian countries From 1990 to 
1995 Mr Bidd~son was a Member of a regulatory agency In the state of Ohio called 
the Publlc Utillt~es Comrn~ss~on This commlssron supervised the actlvitles of prlvate 
companles in the electrlc sector, the natural gas distrlbutlon sector, the telephone and 
telecommun~cations sector, the water distribution sector, and the transportation sector 
Prlor to 1990 Mr Biddison was the Director of the Oil and Gas Regulatory Agency of 
the State of Ohlo This agency supervised the activities of private companles m the 
oil and gas exploration and production sector Mr Biddison also worked in oil and 
gas exploration and production companies for over nlne years 

Mr Blddison has a Master of Business Admmistratlon degree from Kent State 
University and a Bachelor of Sclence degree in Geology and Mineralogy from The 
Ohlo State University 

Inese Egllte 

Inese Egllte is a translator and legal specialist with experience in translation of 
different types of contracts in the electric sector She has worked as the prlmary 
translator for nearly all of the technlcal cooperatlon programs between Dispatch 
Center "Baltlja" and foreign organizations, including the program of technical 
cooperation on electrlclty prlcing and contract~ng conducted in 1992-1994 under 
USAID fundlng She is a resident of Riga, Latvia and IS fluent in English, Swedish, 
Latvian, and Russian 

Ms Eglite has a master's degree in Forelgn Languages from b g a  University She 
completed courses at the Higher School of the Labor Movement m Moscow, where 
she conducted research on the Swedish model of democratic soclallsm 
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CONTRACT FOR THE SALE OF CAPACITY AND ENERGY 
fi om one power system to another power system 

This Contract for the Sale of Capacity and Energy is signed on the [31st] day of 
[December 19961 between [the first power system], heremafter called the Buyer, and 
[the second power system], hereinafter called the Seller 

Preamble 

WHEREAS the Buyer and Seller operate electr~c networks which were designed to 
perm~t the flow of electr~c energy among countries, within the Interconnected Power 
Grid of Central Asla, and 

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

WHEREAS the Seller 1s 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 receive energy durlng the hours 
when lt is needed, and 

WHEREAS the Seller is able to offer priority rights to a portion of Seller's generating 
capacity 

Now therefore the partles agree as follows 

1 Effect~ve Date and Term of Agreement 

This contract shall be effective from 1 January 1997 and shall termmate on 31 
December 1997 However, this contract may be renewed for an additional one-year 
term or a longer period if both parties sign an Amendment to this contract stat~ng the 
renewal term and stating the revisions, if any, in the contract amounts of power and 
energy described m Artlcle 4 Such an Amendment wlll not take effect on 1 January 
1998 unless it is signed prior to December 31, 1997 

2 Defin~t~ons of Terms 

2 1 The "Buyer's delivery area" is the area where imported electr~c~ty is needed by 
the Buyer The Buyer's delivery area consists of [Chimkent oblast, Kzyl-Orda 
oblast, and Jambyl oblast, Almaty oblast, and Taldykorgan oblast] 

2 2 "Firm capacity" is a specified number of megawatts of capacity for which the 
Seller gives prlority rights to the Buyer, under all conditions except force 
majeure Firm capacity is measured at the border of the Seller's power system, 
at the delivery points specified in this contract 

Draft prepared by Hagler Bailly Consulting 



Contract for the Sale of Capacity and Energy - Page 2 

2 3 "Prlorlty rights" are the rights to schedule the use of generat~ng capaclty 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 exerclses his priority 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 

2 4 "Peak per~ods" are [the 3-hour per~od from 7 am to 10 am and the 4-hour 
period from 6 pm to 10 pm on the Buyer's power system] 

2 5 A "power system" is an enterprise or ent~ty which owns and operates high- 
voltage networks and has the abillty to sell electr~c energy and firm capacity to 
other power systems This firm capaclty is provided by generating stations 
owned by the power system or by generating statlons which have signed 
contracts to provide energy and firm capaclty to the power system 

2 6 A "regional network enterprise" IS an enterprise or entity which owns and 
operates low-voltage networks and IS not a power system 

2 7 The "hot reserves" of a power system equal the amount of unloaded generating 
capability that can be made available wlthin ten minutes These reserves may 
also be called "spinning reserves " 

2 8 The "cold reserves" of a power system equal the amount of unloaded 
generating capability that can be made available withln 24 hours, but not 
withln ten minutes These reserves may also be called "non-spmning 
reserves " 

2 9 The "operating reserves" of a power system equal the sum of hot reserves and 
cold reserves 

2 10 "High-voltage networks" are electrlc networks designed for operation at 110 
kV or higher voltages 

2 11 "Low-voltage networks" are electrlc networks designed for operation at 35 kV 
or lower voltages 

3 Status of Prev~ous Agreements between the Parbes 

3 1 This contract IS written in 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 in 1997" dated 
[December 19961, heremafter known as the "agreement on economic 
cooperation " This contract is mtended to Implement the agreement on 
economic cooperation, which is still effective 

3 2 The government of the Buyer's country and the government of the Seller's 
country are both slgnator~es of the Energy Charter Treaty dated December 17, 
1994 Therefore this contract is subject to the terms and conditions of the 
Energy Charter Treaty 

Draft prepared by Hagler Ba~lly Consultmg 



Contract for the Sale of Capac~ty and Energy - Page 3 

3 3 Thls contract, the agreement on economlc cooperation, and the Energy 
Charter Treaty are the only agreements effective 1 January 1997 between the 
parties w~ th  respect to electricity trade All previous contracts for electrlc~ty 
trade between the parties, e~ther oral or wrltten, including the various drafts of 
thls contract, shall be of no force or effect and shall not be used as a gulde to 
the lnterpretatlon of thls contract 

3 4 Where electr~c generation is produced from hydroelectric resources ~t shall be 
produced In accordance with international agreements to regulate the flow of 
rivers m Central Asla to prov~de for Irrigation and environmental protection 

3 5 Nothing In thls section will prevent Buyer and Seller from entering Into future 
bilateral or multilateral agreements that may alter the terms of thls contract 

4 Contract Amounts of Capac~ty and Energy 

4 1 The Seller will deliver scheduled energy according to the following schedule 

1" quarter 1997 m~lllon kwh 
2nd quarter 1997 m ~ l l ~ o n  kwh 
3rd quarter 1997 m~llion kwh 
4"' quarter 1997 m~llion kwh 

4 2 The Buyer may subm~t requests to the Seller for the dellvery of unscheduled 
energy on a voluntary and non-firm bass The Buyer may also subm~t requests 
to D~spatch Center Energla for unscheduled energy, and from tune to tlme 
D~spatch Center Energla may ask whether the Seller would like to fulfill such 
requests on a voluntary and non-firm bas~s In e~ther case the Seller has no 
obl~gation to dellver unscheduled energy under this contract 

4 3 On a dally or weekly bass the Buyer may designate certa~n quantities of 
unscheduled energy as "emergency energy " Whenever the pnce of emergency 
energy IS s~gnificantly h~gher than the price of other energy, the Seller has an 
economlc lncentlve (but not a contractual obl~gat~on) to try to prov~de 
emergency energy 

4 4 If the Seller supplies surplus energy which is not requested by the Buyer, this 
surplus energy shall be returned In klnd according to a schedule selected by the 
Operating Committee 

4 5 Buyer and Seller wlll both ensure that the D~spatch Center Energla is Informed 
of all quant~ties of capac~ty and energy to be transferred under thls contract To 
del~ver the target quantlt~es of scheduled energy, as well as any unscheduled 
energy whlch the Seller agrees to prov~de, the Seller w~ll  follow dlspatch 
lnstruct~ons rece~ved from D~spatch Center Energla 

4 6 The Seller agrees to glve the Buyer prlor~ty r~ghts to firm capac~ty The 
following schedule shows the maxlmum amount of firm capac~ty to be 
provlded m any hour 
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1" quarter 1997 MW 
2"d quarter 1997 MW 
3"1 quarter 1997 MW 
4'" quarter 1997 MW 

The Buyer may request any amount of firm capaclty, up to the maximum 
amounts described in the preceding section The quantities of firm capaclty 
clted 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 in which firm capaclty is needed 
The Seller will mamtaln sufficient cold reserves and hot reserves to ensure that 
these quantltles of firm capacity are as reliable as any other type of capaclty 
available the Buyer's power system 

4 8 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, 
wh~ch should speclfy a method of compensation for transmission losses by the 
wheeler 

4 9 If the Buyer falls to provide payment to the Seller for the electric energy and 
capaclty provided, the delivery quantities stated In this sectlon may be 
modified, as described m Section 13 

5 Characteristics of Power and Energy 

5 1 All electric power and energy interchanged according to thls contract shall be 
in the form of three phase alternating current at operating voltages and 
frequencies established by Dispatch Center Energia or resulting from 
~nstructions issued by Dispatch Center Energia 

5 2 If either party believes that the other party has taken actions that resulted in 
unacceptable fluctuations in voltage or frequency, a complaint may be filed 
with the Operating Committee The Operating Committee will decide whether 
to submit a request to Dispatch Center Energra to change its guidelines and 
procedures for regulating voltage and frequency 

5 3 Buyer and Seller agree to participate In the negotiation of a multilateral 
agreement m Central Asla regarding frequency regulation servlces 

6 Delivery Points 

6 1 The capacity and energy provided by Seller will be delivered at the border of 
the Seller's country at the following points on the h~gh-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 hV power line connecting [substation Dl and [substation 
El, at the border between the Seller's country and [a third country] 
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6 2 If one of the delivery points specified above is not on the border of the Buyer's 
country, the Buyer shall be responsible for negotiating the wheellng 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 malnta~n 
interconnections with the power systems that are able to provide the necessary 
wheeling services The Buyer is responsible for all wheellng charges Including 
energy used to compensate the wheeling power system for transmission losses 

6 3 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 is 
directly connected to the low-voltage network of the Seller's country, Buyer 
and Seller shall attempt to minimize the net monthly flow of energy (saldo) 
between these low-voltage networks Energy delivered at low voltage shall be 
returned m k~nd  

6 4 Additional delivery points may be established by the Operating Committee 

7 1 Two weeks before the start of each quarter, the Operatlng Committee shall 
develop a preliminary schedule of hourly deliveries of energy for the quarter 
The preliminary schedule is not binding on either party, but Buyer and Seller 
should make reasonable efforts to reach a consensus through their 
representatives on the Operating Committee Dispatch Center Energla shall 
receive a copy of the preliminary schedule from the Operating Committee 

7 2 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 

7 3 No less than 40 percent of the scheduled energy shall be delivered by the Seller 
during peak per~ods during each quarter 

7 4 Buyer shall keep Dispatch Center Energia Informed of the Buyer's needs for 
capacity and energy Deliveries of capacity and energy will be scheduled by 
Dispatch Center Energla Seller shall deliver electric energy to the Buyer m 
accordance with dispatch instructions and daily schedules received from 
Dispatch Center Energia 

7 5 If the Operatlng Committee determines that the delivery of the total amount 
scheduled energy shown above during a calendar quarter would result in a 
spillage of water from hydroelectric stations operated by the Buyer, the 
Operating Committee may revlse the quarterly schedule so that the annual 
quantity of scheduled energy is not affected 
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8 Monitor~ng and Metering 

8 1 The Operating Committee shall provide metering data to Dispatch Center 
Energia Total electric energy flows in each month will be reported to 
Dispatch Center Energia durlng the first 10 days of the month follow~ng the 
reporting month If the Seller's delivery point is not metered, data will be 
provided from another point on the Seller's system, the locat~on of whlch must 
be acceptable to the Operating Comrn~ttee If, m the opinlon of e~ther the 
Buyer or the Seller, existing meterlng (regardless of location) cannot accurately 
measure the energy flow m the transaction, these two parties wlll evenly share 
the cost of mstalling new meterlng equipment, at a location agreeable to the 
Operating Committee If the metering point is different from the Seller's 
dellvery point, an appropriate allowance (as agreed to by the Operating 
Committee) will be made for losses between the metering and delivery points 

S 2 Electr~c energy flows under this contract will be calculated and confirmed by 
Dispatch Center Energla on the basis of data received 

S 3 The Operating Committee is responsible for inspecting the Seller's generating 
facilit~es, ~f necessary, to ensure that the amounts of firm capacity described 
above are m fact provided according to the terms of this contract The Seller is 
not required to deliver the maximum amount of firm capacity shown in section 
4 6 unless the Buyer requests it The Buyer has the right to request the 
maxlrnum amount of firm capacity once per month, for up to 12 hours, for the 
purpose of ensuring that thls capacity IS available 

9 Deficiencies and Interruptions 

9 1 If the Seller is unable to deliver the full amount of scheduled energy in 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 
defic~ency The Buyer shall pay for the number of kwh actually delivered 
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9 2 If the Seller is unable to deliver the full amount of scheduled energy in 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 m 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 

9 3 If the Seller is unable to deliver the full amount of scheduled energy in a 
particular quarter because the prlce of scheduled energy under this contract is 
substantially below the price needed to recover the Seller's cost of fuel used m 
power generation, the parties shall attempt to renegotiate the price of energy 
according to Article 12 

9 4 If the Seller is unable to deliver the amount of firm capacity requested by the 
Buyer (up to the maximum l~sted above), due to conditions in the Buyer's 
country that are not force majeure (Article 17)' the Buyer st111 has an obligation 
to pay for the maximum amount of firm capacity reserved under section 4 6 of 
this contract 

9 5 If the Seller is unable to dellver the amount of firm capacity requested by the 
Buyer (up to the maxlmum 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 dlspute over fuel and energy trade between the Buyer's country and 
the Seller's country 

10 Rates and Charges 

10 1 The base price for scheduled energy delivered under this contract is - US 
cents per LWh This price does not Include capacity payments, which are 
described m section 10 4 

10 2 The price for emergency energy delivered under thls contract is - US cents 
per kwh 

10 3 The price for unscheduled energy delivered under t h ~ s  contract, other than 
emergency energy, IS - US cents per kwh 

10 4 The prlce for firm capacity that is reserved under this contract is - US 
dollars per kW per month 

10 5 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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11 P n c e  Adjustments 

11 1 The Operating Committee has the authority to adjust the prlce for scheduled 
energy accord~ng to changes In the international prlce of natural gas sold In 
Central Asia For this type of adjustment the renegot~ation procedure 
described In Article 12 is not necessary 

11 2 The standard cost of natural gas for power generation, is defined as 
s, = ( P G / C G ) * R ,  

where 
S, = the standard cost of gas for power generat~on, in US cents per kwh 
P, = the average price of gas exported by Turkmenistan, 

in US cents per thousand cub~c  meters, at the border of Turkmenistan 
CG = 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 

11 3 The Operating Committee 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 energv shall be calculated as follows 

ME = BE + ( SGM - SG96 ) 
where 
ME = the monthly adjusted price of scheduled electric energy 

m a particular month in 

BE = the base prlce of scheduled electric energy 
S,, = the standard cost of gas for power generat~on 

in a particular month rn 
S,,, = the standard cost of gas for power generation in December 1996 

11 4 For each month of 1997 the Operatmg Committee shall dec~de whether 
scheduled energy shall be sold at the base price or at the monthly adjusted 
price If the Operating Committee cannot reach a dec~sion, scheduled energy 
shall be sold at the base price 

12 1 The prices for capacity and energy m the first quarter of 1997 may not be 
renegotiated, although the pnce of scheduled energy may be adjusted 
according to Section 11 

12 2 The prlces for capacity and energy for subsequent quarters may be renegotiated 
by Buyer and Seller at any time If these prices are successfulIy 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 
generat~ng electric energy for export, changes in the Seller's cost of 
maintaining generating capacity and operating reserves, or changes In the prlce 
of capac~ty and energy under other electricity trade agreements in Central Asia 
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12 3 Neither the Buyer nor the Seller has the r~ght to un~laterally change the prices 
for capaclty and energy under t h ~ s  contract A change in pnces, other than a 
rate adjustment accord~ng to Section 11, may be proposed by either party but ~t 
shall not take effect unt~l both partles have s~gned an amendment to this 
contract 

12 4 Both parties intend to Implement the sale of capac~ty and energy as descr~bed 
m Section 4 Therefore the purpose of price renegotiation is to determine the 
prlce at which the transaction described in Section 4 IS acceptable to both 
parties 

13 B~lling and Payments 

13 1 No later than the 7th day of each month, Dispatch Center Energla shall provide 
both Buyer and Seller with a preclse calculat~on of the quant~t~es used to 
compute the Seller's involce scheduled energy, emergency energy, other 
unscheduled energy, and firm capacity The Seller's invoice shall exclude 
electric energy that the Buyer must repay in kind 

13 2 In exchange for electric energy and capaclty the Buyer may use energy 
commodities as a form of payment In the remainder of thrs section the Buyer 
is the Buyer of electr~c energy and capacity and the Seller IS the Seller of 
electric energy and capacity 

13 3 Not later than the 7'h day of each month, the Operating Committee shall 
provide the Buyer and Seller w~ th  a prlce list for energy cornrnodit~es that may 
be used as a form of payment for electr~c energy and capac~ty For electr~c 
energy and capac~ty del~vered m the month of January 1997 the price l ~ s t  shall 
be as follows (for export at the border of the Buyer's country) 

Gasoline $200 per ton 
Diesel fuel $150 perton 
Heavy fuel oil $75 per ton 
Crude 011 $100 per ton 
Natural gas $60 per thousand cubic meters 
Coal (Ek~bastuz) $20 per ton 
Coal (Karaganda) $30 per ton 

13 4 Not later than the 10h of each month, the Buyer shall not~fy the Seller of the 
portion of the lnvoice that the Buyer wishes to pay In USD or other currency, 
by bank transfer T h ~ s  port~on IS defined as the "currency payment amount " 
It may equal zero, because the Buyer is not obl~gated to prov~de the Seller w ~ t h  
payment in USD or any other currency For the portion of the involce that is 
not paid in currency, the Buyer IS obl~gated to del~ver energy comrnod~t~es as 
described below 
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13 5 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 in exchange for the electric energy received The total value of energy 
commodities In 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 issued by the Operating Committee 

13 6 On the 21" of each month the Operating Committee 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 Committee Therefore the Seller has an incentive to 
develop a proposed schedule that will be accepted by the Operating Committee 
with mlnor modifications 

13 7 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 is not responsible for 
any storage or transportation costs outside the Buyer's country 

13 7 1 The commodity may be delivered to the Seller in the following month 
If storage is necessary in the Seller's country, Seller is responsible for 
the cost of storage 

13 7 2 The commodity may be delivered to the Seller during the following 
winter according to a delivery schedule set by the Seller 

13 7 3 An oil commodity may be delivered to an oil 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 

13 7 4 The commodity 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 is transferred from the Buyer 

13 7 5 The commodity may be delivered by the Buyer to a third country 
designated by the Seller The commodity is ultimately consumed in the 
third country The Seller is responsible for arranging for the receipt of 
money or other compensation from the third country 

13 7 6 The cornmodlty may be delivered by the Buyer to a transportation 
company or transportation enterprise designated by the Seller The 
Seller is responsible for arranging for the export of the commodity to 
markets outside Central Asia 
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13 8 Buyer shall deliver or store energy commod~t~es according to Seller's 
~nstructions On a monthly basis the Buyer shall subm~t a report to the Seller 
and to the Operating Committee descr~blng the status of activit~es performed to 
Implement the cornrnod~ty delivery schedule established by the Operating 
Committee 

13 9 If the Operating Committee issues a formal letter stating that the Buyer has 
fa~led to fulfill h ~ s  payment obligations, the Seller is ent~tled to unilaterally 
reduce the delivery of electric energy and capac~ty under thls contract after 
provldlng 30 days not~ce to the Buyer and to Dlspatch Center Energia The 
notice must state the percentage reductions in scheduled energy or firm 
capacity that will go Into effect, and the effect~ve date of reduct~ons 

13 10 If the Operating Comm~ttee Issues a formal letter stat~ng that the Buyer has 
failed to fulfill his payment obligations, and then later issues a second letter 
statlng that the Buyer has substantially fulfilled h ~ s  payment obligations, the 
Seller IS obligated to fully resume the dellvery of electrlc energy and capacity 
withln 5 days of the receipt of the second letter 

14 Operat~ng Committee 

14 1 T h e  partles shall malntain an Operating Comm~ttee, consisting of four 
members, two appolnted by the Seller and two appolnted by the Buyer, and 
four alternate members, two appointed by the Seller and two appolnted by the 
Buyer Should a member be unable to attend a meetmg, he shall be 
represented at the meet~ng by the alternate member or by the person to whom 
the member reports adm~nistratively Prompt not~ce In writing shall be given 
for all appointments, removals and replacements 

14 2 T h e  Operat~ng Comrn~ttee is authorized on behalf of both parties to do all 
thlngs necessary to prov~de for transmlss~on and delivery of capacity and 
energy and for payment for such capac~ty and energy In accordance w ~ t h  the 
provisions and Intent of this contract The dut~es of the Operatmg Committee 
mclude, but are not lim~ted to 

14 2 1 Matters related to voltage and frequency disturbances, as descrlbed m 
Sect~on 5 

14 2 2 Matters related to the select~on of add~t~onal delivery polnts, as 
descr~bed In Section 6 

14 2 3 Matters related to scheduling, as described In Section 7 

14 2 4 Matters related to metering, as described in Sect~on 8 

14 2 5 Matters related to rate adjustment, as descrlbed in Sectlon 11 

14 2 6 Matters related to the settlement of the Seller's invoice to the Buyer, as 
described In Section 13 

14 2 7 Matters related to contract amendments, as descr~bed In Sect~on 24 
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14 3 The Operating Committee shall comply w~th  ~nstruct~ons received from 
Dispatch Center Energla and shall not dupl~cate :he work of D~spatch Center 
Energla Technical problems that can be solved most effectively through 
multilateral coord~nat~on among Central AsIan countries may be the 
responsibil~ty of Dispatch Center Energla Buyer and Seller shall participate in 
multilateral negot~ations, if necessary, to clar~fy the ownership and operat~on 
of Dispatch Center Energia 

14 4 All decisions of the Operat~ng Committee shall be unanlrnous 

14 5 Each party shall pay the expenses of ~ t s  own members of the Operatlng 
Comrn~ttee Any expenses jolntly Incurred by the Comm~ttee for activ~ties 
pertainmg to thls contract shall be shared equally by the parties or shared 
according to a procedure deterrn~ned by the Operating Committee 

14 6 The Operatlng Committee shall have access at all reasonable t~mes to the 
pertinent and relevant records of the Buyer and Seller that are required to 
substantiate any fact pertalnlng to thls contract 

14 7 Any agreement of the Operating Committee made pursuant to thls contract 
shall be confirmed in wrltlng and signed by the members of the s a ~ d  
Comm~ttee 

15 Settlement of Dlsputes 

15 1 E~ther party to this contract may refer questions to the Operatlng Committee 
for resolution If both parties accept the dec~sion of the Operatlng Committee 
regarding a specific issue, the parties shall not submit that issue for arbltration 
or intervention by any th~rd party 

15 2 Elther party to thls contract may refer questions to the Central Asia Energy 
Councll for resolution If t h ~ s  alternatrve IS selected, the party maklng a 
request to the Council must ask the Council to form an arbltration 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 elther country The 
decislon of the arbitration panel should be considered a final decislon and the 
matter should not be referred to any other panel or court unless the Energy 
Charter Treaty explicitly requlres such a referral If one of the part~es does not 
accept the dec~sion of the arbitration panel, that party may conslder 
termination of this contract In accordance wlth Section 21 

15 3 Either party to this contract may initiate the dispute resolution procedures of 
the Energy Charter Treaty In t h ~ s  s~tuation the other party must respond In 
accordance w~th  its obl~gatlons under the Energy Charter Treaty 

Draft prepared by Hagler Ballly Consult~ng 



Contract for the Sale of Capac~ty and Energy - Page 13 

16 1 The partles to this contract may negotiate and sign other International 
agreements, lncludlng mult~lateral agreements, whlch Identify circumstances In 
whlch one party is liable for loss or damage assoclated wlth a fallure of the 
h ~ g h  voltage network or a major disturbance in voltage or frequency 
However, nothing In thls contract creates any liabll~ty for either the Buyer or 
the Seller to prov~de compensatlon for loss or damage None of the language 
In thls contract should be used to determine whether liablllty exists under some 
other agreement 

16 2 If the government of the Buyer's country unllaterally determines that the 
Buyer is liable for loss or damage assoclated wlth a fallure to del~ver electrlclty 
or a major disturbance In voltage or frequency, the Buyer shall consider thls a 
domest~c Issue that does not Involve the Seller S~milarly, if the government of 
the Seller's country un~laterally determmes that the Seller IS liable for loss or 
damage assoclated w~ th  a failure to del~ver electrlc~ty or a major dlsturbance In 
voltage or frequency, the Seller shall consider thls a domestlc Issue that does 
not mvolve the Buyer 

17 Force Majeure 

17 1 Both part~es shall exerclse due d~l~gence to perform their obl~gat~ons under thls 
contract, but conditions may arlse whlch prevent or delay performance by one 
or the other because of causes beyond a party's reasonable control, lncludlng 
flood, drought, earthquake, storm, l~ghtnmg, fire, explos~on, ep~dem~c,  war, 
not, c1v11 d~sturbance, and sabotage If a party 1s unable to fulfill any 
obllgatlons by reason of such causes, ~t shall be excused from performing to 
the extent ~t is prevented or delayed from doing so, but it shall exerclse due 
dlllgence to correct such inability 

17 2 Both partles shall mahe reasonable efforts to pay salaries and wages to power 
system workers, to pay fuel suppl~ers for fuel delivered, and to collect revenues 
from customers Each party shall make reasonable efforts to avold a financial 
crlsls m which ~t IS ~mposs~ble to fulfill ~ t s  obl~gatlons under thls contract 

17 3 If e~ther  party 1s able to antlapate force majeure conditions, that party shall 
make reasonable efforts to Inform the other party so that the other party can try 
to mltlgate the adverse effects of force majeure conditions 

18 Applicable Law 

18 1 Thls agreement shall be Interpreted according to the laws of the Seller's 
country, subject to the cond~tlon that the Buyer shall not be prevented or 
restr~cted from following the dispute resolution procedures described m 
Section 15 

18 2 The Energy Charter Treaty shall be used as a gu~de to lnternat~onal law 
pertaining to dispute resolution 
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19 Government Approvals and Authorities 

19 1 This contract may be signed by government ministries whose approval IS 

needed to implement the contract In any case the parties to the contract are 
simply the Buyer, the Seller, and the National Electric Network 

19 2 By slgning this contract, the Buyer and the Seller indicate that they have 
obtained all necessary government approvals needed to implement this 
contract on the effect~ve date of the contract 

19 3 If the Buyer's country creates a regulatory agency wtth jurisd~ct~on over 
electr~city ~mport contracts, after t h ~ s  contract is s~gned, the Buyer shall be 
respons~ble for securing any approvals required from the regulatory agency 
S~milarly, if the Seller's country creates a regulatory agency with jurisdiction 
over electricity export contracts, after this contract is signed, the Seller shall be 
responsible for securing any approvals required from the regulatory agency 

19 4 Nothing m this contract shall obligate the Buyer to provide information to a 
government agency or mlnistry in the Seller's country or obligate the Seller to 
provide information to a government agency or mlnistry in the Buyer's 
country 

20 Success~on and Assignment of Rghts 

20 1 If either party to this agreement is corporatized, privatized, or restructured so 
that a s~ngle company, enterprise, or m~nistry is the legal successor, that 
successor shall be subject to all of the provisrons of this contract as though the 
successor were one of the original parties to the contract 

20 2 If either party to this agreement is 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 t h ~ s  contract as though the successor were one of the 
original parties to the contract 

20 3 If the Buyer is restructured and it is not clear what entity should become the 
successor under this contract, the Seller shall ask the Min~stry of Energy in the 
Buyer's country to designate a legal successor Similarly, if the Seller is 
restructured and ~t is not clear what entity should become the successor under 
this contract, the Buyer shall ask the Ministry of Energy in the Seller's country 
to designate a legal successor 

20 4 Unless a party is corporatized, privatized or restructured, that party may not 
asslgn its rights and responsibilities under t h ~ s  contract to any other 
organization 

21 Termination 

21 1 This contract may be terminated at any time by mutual agreement between the 
Buyer and Seller 
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21 2 If the Buyer is m default under this contract, the Seller shall have the right to 
termlnate this contract after givlng three month's written notice to the Buyer, if 
such default is not corrected before the end of the three-month period 
Similarly, ~f the Seller is in default under this contract, the Buyer shall have 
the right to terminate this contract after glvlng three month's wrltten notlce to 
the Seller, if such default 1s not corrected before the end of the three-month 
per~od 

21 3 If one party wants to exercise its right to terminate the contract on the grounds 
of default by the other party, it IS necessary to first obtaln a written declaration 
from the Central Asla Energy Council stat~ng that the other party IS in default 
This declaration must be obta~ned no less than 30 days before the end of the 
three-month period c~ted m section 21 2 

22 Relationsh~p to Agreements \nth Other Parties 

22 1 Thls contract must be Implemented in accordance with international 
agreements deallng with the regulation of the flow of rlvers m Central Asla for 
the purpose of prov~ding lrr~gat~on and environmental protection This 
contract does not alter the obl~gat~ons of Buyer or Seller to comply with 
regulat~ons Issued by the appropr~ate government authorities responsible for 
regulating the flow of rivers 

22 2 The responsibilities D~spatch Center Energla under this contract are subject to 
multilateral agreements concernmg Dispatch Center Energla The parties to 
thls contract are both participants m such multilateral agreements 

22 3 Seller is able to provide the electr~c energy and capacity described m sectlon 4 
wlthout importing electric energy and capacity from power systems m other 
countries Seller's ability to fulfill the terms of thls contract does not depend 
on any agreement under which the Seller Imports electric energy or capacity 

22 4 Prior~ty rights to firm capacity under thls contract are ass~gned evclusively to 
the Buyer and may not be asslgned or sold to any other entity 

5 The Seller is respons~ble for fulfillmg his obligat~ons under thls contract, 
before fulfillrng h ~ s  obligations under any electr~c energy Import or export 
agreement that is signed after this contract is s~gned Similarly, the Buyer 1s 
responsible for fulfill~ng his obl~gations under this contract, before fulfillmg 
his obllgat~ons under any electric energy import or export agreement that is 
signed after this contract is slgned 

23 Incorporation of Annexes and Exhiblts 

23 1 A map of the rnterconnect~on facilities and 1s shown m Annex 1 

23 2 No other annexes are included in this contract 
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24 Procedure for Amendment 

24 1 The terms of this contract may be modified at any time by the addition of an 
amendment or amendments An amendment is defined as a short document 
attached to the main document and signed by representat~ves of both partles 
An amendment must very clearly identify the paragraphs of the contract that 
are modified by the amendment 

24 2 If either party desires to make an amendment to the contract, that party must 
submit a proposed draft amendment to the Operating Cornm~ttee for review 
The Operatmg Committee shall then express an opinion regarding the 
completeness, clanty, and technical feasibility of the proposed amendment 
The parties should discuss the proposed amendment after receiving the 
statement from the Operating Committee 

24 3 Revisions to section 4 and section 10 must be carefully considered and 
discussed w~th  the Operat~ng Committee before the term of the contract is 
extended The parties shall meet no later than November 1, 1997 to discuss 
the poss~bility of extending the term of the contract beyond December 31, 
1997 

IN WITNESS WHEREOF, Buyer and Seller hereto have caused this Agreement to be 
signed as of the [3lst] day of [December 19961 

General Director, [first power system] 

General Director, [second power system] 

Annex 1 
Map of Interconnection Facil~ties and Delivery Points 
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COMMENTS ON THE CONTRACT FOR THE SALE OF CAPACITY AND ENERGY 
FROM ONE POWER SYSTEM TO MOTHER POWER SYSTEM 

Charles F Zimmermann, Hagler Badly Consulting 

Regional Semlnar on International Electr~c Power Contracts 
Almaty, Kazakstan, December 11-12, 1996 

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

1 Serwces prowded by Dispatch Center Energla The b~lateral contract gives the 
Dispatch Center Energla a lot of author~ty to schedule deliveries of energy, 
measure energy flows, and regulate frequency and voltage However, the contract 
does not refer to a power pool~ng agreement In North America the Dispatch 
Center would not have such author~ty, unless the buyer and seller were members of 
a power pool and had slgned a pooling agreement 

2 Payment using energy resources other than electr~city Section 13 contains a 
proposed procedure for arranging for payment using barter, that is, 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 prlces that are not related to the seller's 
~ncremental cost or the buyer's decremental cost Nelther party is obligated to 
reveal information about ~ t s  electric generation costs In North American contracts 
the price is normally a funct~on of production costs, and in some contracts the pnce 
is adjusted on an hourly basis 

There are many paragraphs in the proposed contract in wh~ch  the wording has been 
developed on the bass of institutions and market conditions in Central Asia 
However, the bas~c structure of the contract follows lnternatlonal 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, Uzbekistan, Turkmenistan, and Tajikistan The request for a draft 
contract on capacity and energy was contalned in five Memoranda signed In August 
1996 This capacity and energy contract has a limited scope, however, for the reasons 
discussed below 

1 Frequency regulation Kyrgyzstan, KazaLstan, Uzbekistan, and Tajikistan 
requested a contract for "trade In capacity for the regulation of frequency" as well 
as trade in energy Turkmenistan did not use these words, and s~mply requested a 
contract for "trade In capacity and energy," whlch IS more consistent with 
international practice 

From a North Arnerican viewpoint, capacity sales are used to provide the buyer 
with the ability to meet customer load at all t~mes,  and In particular during the 
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annual system peak hour Frequency regulat~on is an ancillary service which does 
not affect the buyer's abllity to meet customer load If the buyer did not receive 
frequency regulat~on servlce, the firm customers served by the buyer would 
contlnue to receive electr~c~ty but the frequency would be less stable 

T h ~ s  contract deals w ~ t h  the sale of capacity and energy wh~le  recognlzlng that 
there IS a need for a multilateral agreement on frequency regulation (see Section 5) 
Hagler Bailly will draft a separate multilateral agreement on frequency regulation 

2 Irrlgatlon needs Kyrgyzstan, Uzbek~stan, and Tajikistan asked for a capacity and 
energy contract "taking Into account the water supply for lrrigatlon needs " 
Kazakstan and Turkmenistan deleted thls language from paragraph 3 In their 
Memoranda 

The upstream countries (Kyrgyzstan and Tajikistan) now incur an economic loss as 
a result of river flow restr~ct~ons If there were no restrlctions on river flow as a 
result of lrr~gat~on requirements, the upstream countries would be able to reduce 
their electricity imports and s h ~ f t  hydroelectric production away from off-peak 
periods and toward peak perlods In theory these changes would yield a net benefit 
to the upstream countries, measured In dollars or other foreign currency 
Therefore the economlc loss caused by rlver flow restrlctions equals the upstream 
countr~es' "operating lncome" (billed revenues mlnus expenses) without 
restrictions mlnus their "operating lncome" with the restrlctions Because the 
downstream countries receive economic benefits from rlver flow restrictions, 
arguably they should compensate the upstream countries for their economic loss 

River water Itself is not a commodity which is sold by upstream countries to 
downstream countr~es When one country's use of water is restricted, the 
restriction results in some economlc loss wh~ch  can be estimated There is no 
standard international pract~ce regarding payment for such losses 

T h ~ s  IS simply an electricity agreement and not a broader trade agreement on 
electricity and water Electrlc~ty trade IS subject to agreements to regulate the flow 
of rivers (see Sect~on 3 and Sect~on 22) If the downstream countries have an 
obligation to compensate the upstream countrles for flow restrictions, that 
compensatlon should be stated In a separate contract whlch establishes rlver flow 
restrlctions 

It would be useful for the countries to estimate the cost of rlver flow restrictions to 
the power sector and discuss the poss~bll~ty of compensatlon This work may be 
addressed in separate mult~lateral negot~ations, not a bilateral agreement for the 
sale of capacity and energy 

3 Trade in energy other than electric~ty Kyrgyzstan, Kazakstan, Uzbekistan, and 
Taj~kistan requested a "methodology of price calculation on export of energy and 
capacity and import of other types of energy resources " Turhmen~stan requested 
"development of the electricltv billing mechanism In the cond~tions of the 
transition economy " In North America, electricity contracts are based on payment 
In hind or payment with money Barter agreements are not used 
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This draft contract ~ncludes a payment clause (Section 13) in whlch the buyer pays 
for electricity uslng other types of energy resources However, separate contracts 
should be used to specify the quantity, quality, delivery schedule, and other 
conditions regard~ng trade In petroleum products, coal, natural gas and other energy 
resources 
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CONTRACT FOR THE SALE OF CAPACITY AND ENERGY 
from one power system to allother power system 

Analys~s of the structure of the draft contract 

Draft Type of Contract Standard Hydro- Hydro- Ontario 
Contract Clause Terms Quebec - Quebec - Hydro - 
for CARS Llsted by NEPOOL NEPOOL Vermont 

World Inter- Energy Publlc Power 
Bank connection Contract Supply Auth 

Report Agreement Agreement 

Parties, Date and 1 
Title 

Preamble Preamble/ Recltals 2 

- Description of 3 Artlcle 3 
Project and 
Faclllties 

Sectlon 1 Effective Date and 4 Article 14 1 Article 22 Artlcle 1 
Term of Agreement 

- Delay ln Start Date 5 

Section 2 Definition of Terms 6 - Article 1 - 

Section 3 Status of Previous 7 - Articles 10 Attachment 1 
Agreements and 21 

between the Parties 

Section 4 Contract Amounts 8 - Artlcles 2 Artlcle 2 
of Power and and 11 

Energy 

Sectlon 5 Characteristics of 9 Article 2 Articles 4 Article 4 
Power and Energy and 9 

Sect~on 6 Dellvery Polnts 10 Article 4 Article 5 Artlcle 5 

Sectlon 7 Scheduling 12 - Articles 2 Article 3 
and 3 

Section 8 Monltorlng and 13 Artlcle 4 Article 7 
Metering 
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Draft Type of Contract Standard Hydro- Hydro- Ontarlo 
Contract Clause Terms Quebec - Quebec - Hydro - 
for CARS Listed by NEPOOL NEPOOL Vermont 

World Inter- Energy Public Power 
Bank connection Contract Supply Auth 

Report Agreement Agreement 
-- 

- Service Conditions 14 
and Standards 

- Hydro Splll 15 
Condltlons 

Sectlon 9 Deficiencies and 16 - 
Interruptions 

Section 10 Rates and Charges 17 Supplements Article 8 and Art~cle 6 
Supplement 1 

Section 11 Rate Adjustments 18 - - 

Section 12 Rate Renegotiation 19 - - 

Section 13 Billing and 20 Article 7 - 

Payments 

- Taxes 2 1 

- ~tabillzatlch Clause 22 

Section 14 Operating 23 
Committee 

- Ownership 24 

Sectlon 15 Settlement of 25 
Disputes 

- Records 26 

Section 16 Liabilities 27 

Section 17 Force Majeure 28 

Section 18 Appl~cable Law 29 

Sect~on 19 Government 30 
Approvals and 

Authorities 

- Land Easements 3 1 

Artlcle 8 Article 8 

Art~cle 11 Article 14 Artlcle 10 

Article 10 Article 13 Article 10 

Article 12 Article 15 Article 11 

Artlcle 1 Article 16 Artlcle 12 
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Draft Type of Contract Standard Hydro- Hydro- Ontarlo 
Contract Clause Terms Quebec - Quebec - Hydro - 
for CARS Listed by NEPOOL NEPOOL Vermont 

World Inter- Energy Public Power 
Bank connection Contract Supply Auth 

Report Agreement Agreement 

Section 20 Assignment of 32 Articles 13, Artlcles 17 Art~cle 15 
Rights 15 and 18 

Section 21 Termination 3 3 Articles 14, Art~cle 19 Artlcle 14 
17 

- Suspension 34 

Sectlon 22 Relationship to 
Agreements with 

Other Part~es 

Section 23 Incorporation of 
Annexes and 

Exh~bits 

Sectlon 24 Procedure for 
Amendment/ 

Revision 

Negotlat~on 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 Sem~nar on International Electric Power Contracts 
Almaty, Kazakstan, December 11- 12, 1996 

The purpose of this paper IS to comment on the electricity market In Central Asia and suggest 
a methodology for calculating prices of electric capaclty and energy In sales contracts among 
the Central AsIan Republics According to t h ~ s  methodology electric~ty prices are expressed 
In terms of USD per hW or US cents per hWh 

The descr~pt~on of Central Asla electrlc~ty trade In thls report is based upon the l~mited 
amount of lnformat~on available to Hagler Bailly Consulting Existing electr~c~ty prlce levels 
are considered to be confidential and are not d~scussed in t h ~ s  paper 

Geograph~c range of electricity trade in Central Asia 

The Central Aslan Republics (CARs) are Interconnected by a h~gh-voltage g r ~ d  in a way that 
requlres these countrles to malntaln trade In electrlc~ty Kyrgyzstan and Tajlklstan are d ~ v ~ d e d  
lnto north and south reglons (and forced to arrange electricity trade wlth Uzbekistan) because 
their domest~c high-voltage gr~ds  run in an east-west d~rec t~on  rather than a north-south 
direct~on, and mountainous terraln separates the north and south The eastern portlon of 
Uzbeh~stan (the Fergana valley) is connected to the rest of the country by a power llne 
passing through Tajlkistan, and therefore at a mlnlmum a wheeling agreement IS needed 
Turhmenlstan and Kazahstan are more Independent, they are upgrading thelr high-voltage 
electr~c networhs to enable domest~c generating unlts to supply the areas bordering 
Uzbeh~stan However, some of the generating units In the southern reglon of Kazahstan 
depend on Imported natural gas, and thls region must Import electric~ty when gas suppl~es are 
lim~ted 

Electrlcrty trade in Central Asia 1s competltlve It appears that no country is willing to price 
its exports on the bas~s  of the production cost calculations used to set internal electricity 
prices Export prices can be higher than the average wholesale price, or even the average 
tar~ff, in the internal market Therefore it is necessary to ~den t~fy  the geographic region in 
whlch competition may take place in the future Pr~ces In neighborlng countr~es are 
s~gn~ficant  ~f they are much higher or much lower than existing prlces In the CARs 

If neighboring countr~es offer to sell electrlc~ty to CARs at prlces that are 
sign~ficantly lower than the existing price level, they wlll tend to cause the prlce of 
electricity In Central Asia to fall T h ~ s  could happen for a short per~od, for 
example, ~f neighborlng countries have a surplus of hydroelectric energy from river 
water that would otherwise be spllled Moreover, ~f ne~ghboring countrles set very 
low prlces durlng off-peah hours ~t is poss~ble that Central Asia will also have low 
prlces during off-peak (n~ght) periods and w~ll  Import energy durlng off-peah 
per~ods 



If neighboring countries offer to buy electricity at prices that are significantly 
hlgher than the existing prlce level, they will tend to cause the price of electricity in 
Central Asia to rise For example, lf neighboring countries set very high prlces 
durlng peak hours it is possible that Central Asla will also have high prices during 
peak periods and wlll export energy during these periods 

The geographic area of electriclty trade is 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 is a connection (via a slngle 500 kV north-south line) with the 
power grid of northern Kazahstan, which in turn is connected to the unified power system of 
Russia At present the principal effect of thls line IS 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, it is possible that an 
upgrade of the north-south transmission capacity of Kazakstan will expand the geographic 
area In which coinpetition among generating stations is technically possible The price of 
electriclty in south Kazahstan could then be affected by electricity prices in North Kazakstan 
and possibly even the Siberlan interconnected system and the Urals interconnected system 

On the southwestern boundary of the high voltage grid, there is a possibility of increased 
electricity trade wlth Iran If a transmission line can be constructed through Iran to provide 
an opportunity for Turhmenistan to export to Turkey, 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 is 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 interesting export possibility consists of trade with Pahistan 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 llne 
investment would be very risky and a llne 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 

Exlsting tariff structure 

Kazahstan purchases electricity from Uzbekistan under a one-year agreement wlth a one-part 
annual tariff that is expressed in US cents/kWh and is fived throughout the year Kazakstan 
purchases electricity from Turkmenistan under a one-year agreement with a one-part seasonal 
tariff that is 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 IS available from Kyrgyzstan during the 
4"' quarter and the 1" quarter, and so Kazakstan must rely on Uzbekistan and Turhmenistan 
during the 4"' quarter and 1" quarter None of these contracts contain time of day tarlffs (peak 
and off-peak) or capacity charges 
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In 1995 Taj~klstan del~vered electrlc~ty to Uzbek~stan durlng the summer months and received 
electrlclty durlng the winter months Most (or perhaps all) of the energy recelved during the 
wlnter was prov~ded In exchange for energy delivered durlng the summer 

Kazahstan purchases electric energy from Russla according to t~me-of-day prlcrng as well as 
seasonal prlclng There are separate contracts w ~ t h  Uralsk, wlth Aktyubinsk, and w ~ t h  
Kazahstanenergo For the Kazakstanenergo contract the time of day tar1 ffs are calculated as 
multipliers of a base tariff whlch IS expressed In US cents/kWh and IS seasonally adjusted 
The wlnter season IS s~mply the 411' and 1" quarters and the summer season IS the 2"d and 31d 
quarters The multipliers are as follows 

Peak period (7 to 10 am and 6 to 10 pm) 1 4 times the base tariff 

Night per~od (10 pm to 6 am) 0 6 times the base tar~ff  

Day t ~ m e  per~od (6 to 7 am and 10 am to 6 pm) 1 0 times the base tar~ff  

Kazahstan has an agreement w ~ t h  Uzbeklstan whlch covers wheellng servlces provided by 
Uzbek~stan The agreement contalns a one-part tar~ff  expressed In US cents/kWh/1000 km 
and specifies a one-part tar~ff  in US Cents/kWh for translt from Turkmenistan to Kazakstan 
based on a stated transit d~stance in hm and a one-part tar~ff  In US Cents/kWh for trans~t 
from Kyrgyzstan to Kazahstan based on a stated transit d~stance in km The electricity In 
"trans~t" from Turhmenlstan is actually consumed by Uzbek~stan near the receipt polnt on the 
border with Turkmenistan and addlt~onal electr~c energy is generated by Uzbeklstan near the 
dellvery polnt on the border wlth Kazahstan Transit prlces are not adjusted by season or by 
tlme of day 

In summary, existlng tar~ffs fall in four categories 

electric~ty exchange w~t l~ou t  payment of currency (Tajlklstan) 

one-part tariffs w ~ t h  annual adjustment (Uzbekistan) 

one-part tariffs with seasonal adjustment (Turkmen~stan) or seasonal availability 
(Kyrgyzstan) 

one-part tariffs w ~ t h  t~me-of-day and seasonal adjustment (Russia) 

It appears that all export contracts In Central Asla Involve some form of barter payment 
Turhmenistan del~vers Uzbekistan del~vers electric energy and prov~des wheellng services to 
Kazahstan In exchange for a combinat~on of currency payment (in USD or tenge) and 
electrical equ~pment, mater~als and servlces needed by the power sector In 1993-95 
Tajihlstan del~vered electric energy to Kazakstan in exchange for electr~cal equipment and 
materials needed by the power sector Kyrgyzstan delivers electric energy to Uzbek~stan In 
ewhange for natural gas Kyrgyzstan delivers electr~c energy to Kazakstan In exchange for 
coal and other material resources Russ~a delivers electr~c energy to Kazakstan and recelves 
coal, but there are separate contracts for these resources and there IS no effect~ve mechanism 
for the clearlng of debts between the two countries The price of electr~c energy sold by 
Russla is linked to the prlce of coal sold by Kazahstan Turkmen~stan delivers electr~c energy 
to Kazahstan In evchange for currency payment (USD, tenge, or manat) or "material assets" 
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which must be ident~fied in a separate agreement and are not l~mlted to Items needed by the 
power sector 

In summary, the methods of barter payment fall ~ n t o  three categories 

Payment with energy resources, such as coal 

a Payment w ~ t h  equ~pment and materials needed by the power sector 

a Payment w ~ t h  mater~al assets identified in a separate agreement 

Payment In currency can be a requlred form of settlement for a certain percentage of the 
contract value, or it can be ment~oned as an alternative to barter payment, or lt can be left out 
of the agreement altogether 
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CONTRACT FOR THE SALE OF CAPACITY AND ENERGY 
from a power system to a large industrial customer m another country 

This Contract for the Sale of Capacity and Energy 1s s~gned on the [lst] day of [March 
19971 among [a power system], heremafter called the Seller, and [an industr~al 
customer], heremafter called the Buyer, and [a national electric network], hereinafter 
called the National Electric Network 

Preamble 

WHEREAS the Seller owns and operates h~gh-voltage networks and facil~ties for the 
generation of electrical capac~ty and energy and deslres to sell capacity and energy to 
the Buyer, and 

WHEREAS the Buyer desires to purchase capacity and energy for its own use, and 
owns mdustrial fac~lities that are directly connected to the National Electr~c Network, 
and 

WHEREAS the National Electric Network is an independent structure registered 
under the laws of [the Buyer's country] and is authorized to slgn international 
agreements, and 

WHEREAS the National Electric Network owns and operates transm~ss~on facilities 
which provide a path for the flow of electrical energy between the Seller and the 
Buyer and is will~ng to transport t h ~ s  electrical energy and make transmission capacity 
ava~lable to the Buyer, 

Now therefore the parties agree as follows 

1 Effectlve Date and Term of Agreement 

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

2 Defin~t~ons of Terms 

2 1 "Firm capacity" is a specified number of kilowatts of capacity that the Seller 
w~ll  mabe ava~lable to the Buyer at all times for the durat~on of this contract 

2 2 "Firm energy" is a spec~fied number of kwh of energy that the Seller agrees to 
del~ver to the Buyer according to a quarterly schedule, provided that the Seller 
is not obligated to deliver any kW m excess of firm capac~ty 
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2 3 "Surplus energy" IS measured by the Nat~onal Electric Network and cons~sts of 
energy that IS del~vered by the Seller to the Nat~onal Electr~c Network but IS 

not consumed by the Buyer 

2 4 "Defic~t energy" IS measured by the Nat~onal Electr~c Network and conslsts of 
energy that IS consumed by the Buyer but IS not delivered by the Seller to the 
Nat~onal Electrlc Network 

2 5 "Supplemental energy" 1s energy del~vered by the Seller In any calendar 
quarter, at the request of the Buyer, after the Seller has del~vered the full 
amount of firm energy for that quarter 

2 6 ' 'Electr~c~ty'~ Includes electr~c capac~ty and energy 

2 7 "Peak penods" are [the 3-hour per~od from 7 am to 10 am and the 4-hour 
per~od from 6 pm to 10 pm at the Buyer's locat~on] 

2 8 "H~gh-voltage networks" are electnc networks des~gned for operat~on at 110 
hV or h~gher voltages 

2 9 A "nat~onal electr~c network" is an Independently managed enterpr~se or entlty 
wh~ch owns and operates h~gh-voltage networks and provides wheel~ng 
servlces but does not own or operate generat~ng f a c ~ l ~ t ~ e s  A national electrlc 
network owns all of the networks designed for operation at 220 kV or h~gher 
voltages m one country 

2 10 A "power system" is an enterpr~se or ent~ty wh~ch owns and operates a high- 
voltage network and has the ab~ l~ ty  to sell electr~c energy and firm capac~ty 
Thls firm capaclty IS prov~ded by generatmg stat~ons owned by the power 
system or by generat~ng stat~ons and other power systems wh~ch have s~gned 
contracts to prov~de energy and firm capac~ty to the power system 

2 11 A "nat~onal power system" IS a power system whlch owns a natlonal electr~c 
network, or owns all of the networks des~gned for operat~on at 220 kV or 
h~gher voltages In one country A regional network enterpr~se under state 
ownersh~p IS not a nat~onal power system 

2 12 A "nat~onal purchase contract" IS a contract for the purchase of electr~cal 
energy by a nat~onal power system 

2 13 "DC Energla" IS the Central Asla Republ~cs reg~onal electr~c energy d~spatch 
center and any perm~tted successors and asslgns 

3 Status of Prevlous Agreements between the Pariles 

3 1 T h ~ s  contract IS the only agreement effect~ve 1 Apr~l 1997 regard~ng the sale of 
capacity and energy by the Seller to the Buyer All prevlous contracts for the 
sale of capaclty and energy by the Seller to the Buyer, e~ther oral or wrltten, 
~ncluding the various drafts of thls contract, shall be of no force or effect and 
shall not be used as a gu~de to the lnterpretatlon of t h ~ s  contract 

Draft prepared by Hagler Badly Consulting 



Contract for the Sale of Capaclty and Energy to an Industrial Customer - Page 3 

3 2 This agreement does not supersede and does not modify any other agreements 
signed by the Seller, provided the Buyer is not a party to such agreements If 
the National Electrlc Network or the natlonal power system has signed a 
national purchase contract with the Seller for the purchase of capaclty and/or 
energy from the Seller, that contract will remain In force untll it expires or it is 
amended or termmated by the parties to that contract 

3 3 The Seller is responsible for managing ~ t s  capacity and energy sales 
commitments so that all of its sales contracts can be fulfilled If the Seller is 
unable to fulfill is obligations under this contract, as a result of other 
contractual comrnltments, the Seller must immediately notify the Buyer as well 
as DC Energia 

3 4 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 is not necessary lf the 
Buyer is entitled to receive wheeling services under a published tarlff 

3 5 This agreement supersedes all prevlous contracts between the Buyer and the 
National Electric Network for the sale of capacity and energy Effective 1 
April 1997 the Natlonal Electric Network will provide only wheellng 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 wlth the Seller for the sale of capaclty and energy to the Buyer during 
this five-year period 

3 6 If the National Electric Network is owned by a national power system, thls 
agreement supersedes all previous contracts between the Buyer and the 
natlonal power system for the sale of capacity and energy, and effectlve 1 April 
1997 the natlonal power system will not sell capaclty or energy to the Buyer 
under any tariff or agreement for a period of five years 

3 7 If the Buyer's electrical facilities have been used to provide energy to 
subcustomers, the Buyer will pay for the cost of mstallat~on of any lmes or 
meters necessary to ensure that the sale of capacity and energy under this 
contract IS 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 provlded by the Seller Nothmg m this 
section will prevent the Buyer from receivmg reimbursement for mstallat~on 
costs from the regional network enterprise, from the subcustomers, or from 
other organizations 

3 8 The firm capacity described in thls agreement IS not subject to the curtailment 
regulations of the Electricity and Heat Utilization Code In the Buyer's country 
and is not subject to curtailment under any peak period regime established for 
sales customers of the national power system In the Buyer's country However, 
the Buyer must contlnue to observe all portlons of the Electricity and Heat 
Utlllzatlon Code in the Buyer's country, other than curtailment regulations, 
which are not in confllct w~ th  the terms and conditions of this contract 
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3 9 DC Energia is not a party to this agreement and has no obligation to 
communicate with the Buyer The Seller and the Nat~onal Electrlc Network 
will provide DC Energia w~th  all mformation necessary to fulfill their 
agreements with DC Energia 

3 10 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 is subject to the terms and condit~ons of the 
Energy Charter Treaty 

3 11 Where the Seller's electric generation is produced from hydroelectric resources 
it shall be produced m accordance with lnternatlonal agreements to regulate the 
flow of rivers in Central Asia to provide for irrigation and environmental 
protection 

3 12 Nothmg in this sectron will prevent the Buyer and Seller from entering Into 
future agreements that may alter the terms of this contract 

3 13 Nothmg m this section will prevent the Buyer from purchasing capaclty and 
energy from sources other than the Seller, provrded the Buyer does not 
purchase capacity and energy from the National Electric Network or any 
organization which owns the Natlonal Electric Network 

4 Contract Amounts of Capac~ty and Energy 

4 1 The Seller will deliver firm energy according to the follow~ng schedule 

1" quarter 1997 m~l l~on  kwh 
2nd quarter 1997 m~llion kwh 
3"' quarter 1997 million kwh 
4Ih quarter 1997 m~llion kwh 

4 2 The National Electric Network will provide the Buyer with any quantlty of 
energy consumed by the Buyer m any hour, provided that the power flow m 
kW is no larger than the firm capaclty stated m section 4 6 

4 3 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 thls contract 

4 4 On an hourly basls the Natlonal Electrlc Network will make up the difference 
between the amount of energy consumed by the Buyer and the amount 
delivered by the Seller, provided the Nat~onal Electric Network has no 
obligation to deliver kW to the Buyer m 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 is reasonably consistent with the 
Buyer's schedule of energy consumption 
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4 5 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 in kind withm the follow~ng 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 cons~dered in default of this contract and the National Electric 
Network has the right to terminate the contract under Section 21 

4 6 Seller and National Electric Network w~ll  Inform the D~spatch Center Energla 
of the total quantity of firm capacity and firm energy under all agreements 
between the Seller and customers connected to the National Electric Network 

4 7 The following schedule shows the maxlrnum amount of firm capacity to be 
provided by the Seller in any hour 

1" quarter 1997 MW 
2"" quarter 1997 MW 
3rd quarter 1997 MW 
4"' quarter 1997 MW 

4 8 If energy is 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 wheelmg 
agreement, which should specify a method of compensation for transmission 
losses by the wheeler 

4 9 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 Sect~on 13 

5 Characteristics of Power and Energy 

5 1 Electric power and energy delivered to the Buyer under to this contract shall be 
in the form of three phase alternating current at operating voltages and 
frequencies established by the National Electric Network 

5 2 Electric power and energy delivered to the National Electric Network under to 
this contract shall be in the form of three phase alternatmg current at operating 
voltages and frequencies established by DC Energia 

5 3 The Seller agrees to participate m the negotiation of a multilateral agreement in 
Central Asia regarding frequency regulation services 

5 4 The National Electric Network agrees to participate in the negotiation of a 
multilateral agreement in Central Asla regardmg frequency regulation services 
or to designate an organization that will participate in such negotiations on its 
behalf 
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6 Delivery Points 

6 1 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 polnt between the Seller's network and the National 
Electric Network 

2 the 500 kV power line connecting [substation Dl and [substat~on 
El, at the border between the Seller's country and [a third country] 

6 2 If one of the dellvery polnts specified above is 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 Networh The Seller 
shall maintain ~nterconnections with the power systems that are able to provide 
the necessary wheeling services The Buyer is responsible for all wheeling 
charges including energy used to compensate the wheellng power system for 
transmission losses 

6 3 Additional delivery points may be established by agreement between the Seller 
and the National Electric Network 

7 Scheduling 

7 1 The Buyer has no obl~gation to give advance notice to the Seller or to the 
National Electric Network of Buyer's daily schedule of electricity 
consumption 

8 Monitoring and Metering 

8 1 The Buyer's electricity consumption will be metered on an hourly basis and 
meterlng data will be provided to the National Electrlc Network on a weekly 
basis 

8 2 The Seller and the National Electric Network will negotiate a procedure for 
metering Seller's dellvery of capacity and energy under this contract If the 
Seller's delivery point is 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 meterlng and delivery points 

9 Deficiencies and Interruptions 

9 1 If the Seller is unable to deliver the full amount of firm energy in 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 LWh actually delivered 

Draft prepared by Hagler Ba~lly Consultmg 



Contract for the Sale of Capacity and Energy to an Industrial Customer - Page 7 

9 2 If the Seller is unable to deliver the full amount of firm energy in a particular 
quarter, due to conditions In the Seller's country that are not force majeure 
(Article 17), the Seller must deliver the defic~ency during the following 
quarter For each quarter the Buyer shall pay for the number of kwh actually 
dellvered 

9 3 If the Seller 1s unable to deliver the full amount of firm energy m a particular 
quarter because the prlce of firm energy under this contract IS substantially 
below the prlce needed to recover the Seller's cost of fuel used in power 
generation, the Buyer and Seller shall attempt to renegotiate the price of energy 
according to Article 12 

10 Rates and Charges 

10 1 The base prlce for firm energy dellvered under this contract is - US cents 
per kwh This price does not include capacity payments, whlch are described 
In section 10 4 

10 2 The prlce for non-firm energy delivered under this contract IS - US cents 
per kwh 

10 3 The price for firm capac~ty that is reserved under this contract is - US 
dollars per kW per month 

10 4 The Buyer's country and the Seller's country have no customs duties on 
electric energy If e~ther country lmposes customs duty on electric energy, 
prices may be renegotiated accordlng to Sect~on 12 

11 Pr~ce Adjustments 

11 1 The Seller has the authority to adjust the price for firm energy accordlng to 
changes In the average prlce of natural gas exported by Turkmen~stan, ~f the 
Seller is able to obtaln the necessary data For this type of adjustment the 
renegotiation procedure described m Art~cle 12 is not necessary If the Seller 
cannot obtaln the necessary data, there will be no pnce adjustment and the 
price of firm energy will equal the base prlce of firm energy 

11 2 The standard cost of natural gas for power generation, 1s defined as 
s, = ( P G / C G ) * R ,  

where 
SG = the standard cost of gas for power generation, m US cents per kwh 
P, = the average price of gas exported by Turkmenistan, 

in US cents per thousand cubic meters, at the border of Turkmen~stan 
CG = 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 statlon on the Seller's system, 

in GJ per kwh 
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11 3 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 

ME= BE +(SGM-SG96) 
where 
ME = the monthly adjusted price of scheduled electric energy 

m a particular month rn 
BE = the base price of firm energy 
SG, = the standard cost of gas for power generation 

In a particular month rn 
S,,, = the standard cost of gas for power generation m December 1996 

12 Price Renegotiabon 

12 1 The prlces for capacity and energy m the first quarter of 1997 may not be 
renegotlated, although the prlce of firm energy may be adjusted accordlng to 
Section 11 

12 2 The prlces for capacity and energy for subsequent quarters may be renegot~ated 
by Buyer and Seller at any t ~ m e  If these prlces are successfully renegot~ated, 
the contract must be amended by a document signed by both Buyer and Seller 
A change in prlces may be justified on the basis of changes m the Seller's cost 
of generatlng electr~c energy for export, changes In the Seller's cost of 
maintaining generatlng capac~ty and operating reserves, or changes m the prlce 
of capac~ty and energy under other electricity trade agreements in Central Asia 

12 3 Neither the Buyer nor the Seller has the right to unilaterally change the prlces 
for capacity and energy under this contract A change in prices, other than a 
rate adjustment accordlng to Section 11, may be proposed by e~ther party but lt 
shall not take effect until both parties have signed an amendment to this 
contract 

12 4 Both Buyer and Seller intend to implement the sale of capacity and energy as 
descr~bed m Section 4 Therefore the purpose of price renegotiation 1s to 
determme the price at wh~ch the transaction described in Sect~on 4 1s 
acceptable to both Buyer and Seller 

13 Bllling and Payments 

13 1 No later than the 7' day of each month, the National Electrlc Network shall 
prov~de both Buyer and Seller w ~ t h  a calculat~on of the quantities used to 
compute the Seller's involce firm energy, non-firm energy, and firm capaclty 

13 2 In exchange for electr~c energy and capacity the Buyer may use energy 
cornrnod~t~es as a form of payment In the remainder of thls section the Buyer 
is the Buyer of electric energy and capaclty and the Seller is the Seller of 
electric energy and capac~ty 
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13 3 Not later than the 7"' day of each month, the Seller shall provide the Buyer 
w~ th  a prlce llst for energy commod~t~es that may be used as a form of payment 
for electrlc energy and capac~ty For electric energy and capac~ty delivered m 
the month of January 1997 the prrce llst shall be as follows (for export at the 
border of the Buyer's country) 

Gasol~ne $200 per ton 
Diesel fuel $150 per ton 
Heavy fuel 011 $75 per ton 
Crude 011 $100 per ton 
Natural gas $60 per thousand cublc meters 
Coal (Ek~bastuz) $20 per ton 
Coal (Karaganda) $30 per ton 

13 4 Not later than the 1 0 ~  day of each month, the Buyer shall notify the Seller of 
the portlon of the involce that the Buyer wishes to pay In USD or other 
currency, by bank transfer This portlon IS defined as the "currency payment 
amount " It may equal zero, because the Buyer is not obligated to provide the 
Seller wlth payment In USD or any other currency For the port~on of the 
lnvolce that is not pa~d in currency, the Buyer IS obligated to del~ver energy 
commodities as descr~bed below 

13 5 Seller shall send the Buyer an involce on the 14"' of each month for the 
capacity and energy prov~ded In the preceding month The total amount of the 
invoice for electric capac~ty and energy shall be shown In USD Seller shall 
also subm~t a proposed schedule of energy cornrnod~t~es to be del~vered by the 
Buyer m exchange for the electr~c energy received The total value of energy 
cornmod~ties in thls schedule must be calculated m USD T h ~ s  total plus the 
currency payment amount must equal the amount of the Seller's involce for 
electr~c capac~ty and energy 

13 6 The Seller's lnvolce will state the terms and cond~t~ons for the dellvery of 
energy commod~t~es by the Buyer One of the following optlons must be 
proposed for each commod~ty Buyer IS not respons~ble for any storage or 
transportation costs outs~de the Buyer's country 

13 6 1 The commod~ty may be delrvered to the Seller In the followlng month 
If storage is necessary m the Seller's country, Seller IS respons~ble for 
the cost of storage 

13 6 2 The commod~ty may be delrvered to the Seller durlng the followlng 
wlnter according to a dellvery scheduIe set by the Seller 

13 6 3 An 011 cornrnod~ty may be del~vered to an 011 storage terminal with 
access to ~nternat~onal markets The ownersh~p 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 commod~ty may remaln rn the Buyer's country but the ownersh~p 
may be transferred to the Seller's account w~ th  a broker or marketing 

Draft prepared by Hagler Bailly Consulting 



Contract for the Sale of Capacity and Energy to an Industr~ai Customer - Page 10 

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

13 6 5 The commodity may be delivered by the Buyer to a third country 
designated by the Seller The commodity is ultimately consumed m the 
th~rd country The Seller is responsible for arranging for the receipt of 
money or other compensation from the third country 

13 6 6 The commod~ty may be delivered by the Buyer to a transportation 
company or transportation enterpr~se designated by the Seller The 
Seller is responsible for arranging for the export of the commodity to 
markets outside Central Asia 

13 7 Buyer shall deliver or store energy commodities according to Seller's 
instructions On a monthly basls the Buyer shall submit a report to the Seller 
describmg the status of activities performed to implement the commodity 
delivery schedule 

14 Operating Committee 

14 1 This contract does not requlre that an operating committee be formed If an 
operating committee is formed under another agreement between the Seller 
and the National Electric Network, the operating committee's responsibilities 
should be defined m that agreement 

15 Settlement of Disputes 

15 1 Either party to this contract may refer questions to the Central Asia Energy 
Council for resolution If this alternative is selected, the party makmg a 
request to the Council must ask the Council to form an arbitration panel 
consist~ng 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 
declsion of the arb~tration 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 expl~citly 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 

15 2 Either party to t h ~ s  contract may Initlate the dispute resolution procedures of 
the Energy Charter Treaty In this situation the other party must respond m 
accordance with its obllgatlons under the Energy Charter Treaty 
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16 Liabilities 

16 1 The parties to this contract may negotiate and sign other international 
agreements, including multilateral agreements, which identify circumstances m 
whlch one party is liable for loss or damage associated with a failure of the 
high voltage network or a major disturbance in voltage or frequency 
However, nothing in this contract creates any liabil~ty for elther the Buyer or 
the Seller to prov~de compensation for loss or damage None of the language 
in this contract should be used to determine whether liability exlsts under some 
other agreement 

16 2 If any subcustomers receive energy from the Buyer, the Seller is not liable for 
any loss or damage to these subcustomers 

16 3 If the government of the Seller's country unilaterally determ~nes that the Seller 
is liable for loss or damage associated w~th  a failure to deliver electricity or a 
major disturbance m voltage or frequency, the Seller shall conslder this a 
domestic issue that does not involve the Buyer 

17 Force Majeure 

17 1 Both parties shall exerclse due dll~gence to perform their obligations under thls 
contract, but conditions may arise whlch prevent or delay performance by one 
or the other because of causes beyond a party's reasonable control, including 
flood, drought, earthquake, storm, I~ghtning, fire, explosion, epidemic, war, 
not, civil disturbance, and sabotage If a party is unable to fulfill any 
obligat~ons by reason of such causes, ~t shall be excused from performing to 
the extent it IS prevented or delayed from dolng so, but it shall exercise due 
diligence to correct such lnabil~ty 

17 2 The Seller shall make reasonable efforts to pay salarles and wages to power 
system workers, to pay fuel suppliers for fuel delivered, and to collect revenues 
from customers 

17 3 If either party is able to antic~pate 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 cond~t~ons 

18 Applicable Law 

18 1 This agreement shall be mterpreted according to the laws of the Seller's 
country, subject to the condltlon that the Buyer shall not be prevented or 
restricted from followmg the dispute resolution procedures described m 
Sectlon 15 

18 2 The Energy Charter Treaty shall be used as a guide to international law 
pertaming to dispute resolution 
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19 Government Approvals and Author~tles 

19 1 This contract may be signed by government ministries 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 

19 2 By signing this contract, the parties Indicate that they have obta~ned all 
necessary government approvals needed to implement this contract on the 
effect~ve date of the contract 

19 3 If the Buyer's country creates a regulatory agency w~th  jur~sdlction over 
electr~c~ty unport contracts, after this contract IS slgned, the Buyer shall be 
respons~ble for securlng any approvals requ~red to import electr~city and the 
National Electric Network shall be responsible for securing any approvals 
required to transmit electr~c~ty to the Buyer Similarly, ~f the Seller's country 
creates a regulatory agency wlth jurlsdlction over electricity export contracts, 
after t h ~ s  contract is s~gned, the Seller shall be responsible for secunng any 
approvals requ~red from the regulatory agency 

19 4 Nothing in t h ~ s  contract shall obllgate the Buyer to provide information to a 
government agency or mlnistry ~n the Seller's country or obl~gate the Seller to 
prov~de information to a government agency or mln~stry In the Buyer's 
country 

20 Succession and Assignment of IZlghts 

20 1 If any party to thls agreement 1s corporatized, privatized, or restructured so 
that a slngle company, enterpr~se, or mlnistry IS the legal successor, that 
successor shall be subject to a11 of the provisions of this contract as though the 
successor were one of the original parties to the contract 

20 2 If any party to this agreement IS restructured so that two or more companies, 

enterprises, or ministries are the legal successors but only one of them has 
author~ty to Import or export electric energy, that successor shall be subject to 
all of the provlslons of t h ~ s  contract as though the successor were one of the 
orlgmal part~es to the contract 

20 3 If the National Electr~c Network IS restructured and it is not clear what entity 
should become the successor under t h ~ s  contract, the Seller shall ask the 
Mlnistry of Energy m the National Electr~c Network's country to deslgnate a 
legal successor Sim~larly, ~f the Seller is restructured and lt is not clear what 
ent~ty should become the successor under t h ~ s  contract, the Nat~onal Electr~c 
Network shall ask the Mlnistry of Energy in the Seller's country to deslgnate a 
legal successor 

20 4 Unless a party IS corporat~zed, prlvat~zed or restructured, that party may not 
asslgn ~ t s  r~ghts and respons~bll~t~es under t h ~ s  contract to any other 
organization 
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21 1 This contract may be termmated at any tlme by mutual agreement between the 
Buyer and Seller 

21 2 If the Buyer is In default under t h ~ s  contract, the Seller shall have the right to 
terminate thls contract after glving three month's written notice to the Buyer, if 
such default 1s not corrected before the end of the three-month per~od 
Similarly, ~f the Seller 1s in default under this contract, the Buyer shall have 
the r~ght to termmate this contract after giving three month's written notice to 
the Seller, ~f such default is not corrected before the end of the three-month 
per~od 

21 3 If the amount of deficit energy exceeds the Buyer's total consumption over a 
period of one week, the Seller shall be considered in default of this contract 
and the National Electric Network has the right to termmate the contract 

21 4 If one party claims that another party is in default but the other party disagrees, 
the d~spute should be resolved according to the d~spute resolution procedures 
descr~bed in Section 15 

22 Relationship to Agreements wth  Other Partles 

22 1 This contract does not alter the obllgat~ons of the Seller to comply with 
regulations Issued by the approprlate government authorities responsible for 
regulating the flow of rivers in Central Asia for the purpose of providmg 
irrigat~on and environmental protection 

22 2 The responsibil~ties of Dispatch Center Energia under this contract are subject 
to multilateral agreements concerning Dispatch Center Energia 

23 Incorporation of Annexes and Exhib~ts 

23 1 A map of the mterconnection facil~ties and 1s shown m Annex 1 

23 2 No other annexes are included in this contract 

24 Procedure for Amendment 

24 1 The terms of this contract may be modified at any time by the addit~on of an 
amendment or amendme~ts An amendment is defined as a short document 
attached to the main document and signed by representatives of both partles 
An amendment must very clearly Identify the paragraphs of the contract that 
are modified by the amendment 

24 2 The part~es shall meet no later than November 1, 1997 to dlscuss 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 [lst] day of [March 19971 

- 

[representmg the Buyer] 

[representmg the Seller] 

[representmg the Nat~onal Electric Network] 

Annex 1 
Map of Interconneclzon Fac~l~ties and Delivery Po~nts 
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AGREEMENTS ON ACCESS TO ELECTRICITY MARKETS 
AN EXAMPLE FROM THE EUROPEAN UNION 

Charles F Zlmmermann, Hagler Ballly Consulting 

Reglonal Semlnar on International Electric Power Contracts 
Almaty, Kazakstan, December 11- 12, 1996 

Background 

The Government of Kazahstan approved a Progi am of Pi rvatrzatron and Resti ircturrng of the 
Electrrc Power Sector in Resolution No 663 of the Government of the Republlc of Kazakstan, 
dated May 30, 1996 The stated objectives of the program are "to create competltlon in the 
process of electric energy product~on and to arrange the Independent dellvery of electric 
energy by creatlon of a wholesale electrlcity rnarhet" and to set up a regulatory framework 
consistent with the creatlon of a competltlve market Because Kazahstan IS the leadlng 
importer of electricity in Central Asia and because the electric grid of the southern portion of 
Kazakstan is part of an interconnected power system spannlng five countrles, ~t IS only natural 
that the other Central Asian Republics (CARs) are Interested In knowlng whether they will 
have an opportunity to sell electrlcity to large lndustrlal customers or other wholesale market 
customers In Kazahstan Untll 1996, Kazakstanenergo (a state-owned power system and 
owner of the national electrlc network) had a complete monopoly over electrlcity Imports and 
exports In Kazakstan, but now ~t is possible that a more competltlve structure wlll be created 

Semlnars on Intetnatronal Electric Power Contracts and Power Pool~ng were held In the five 
CARs in August 1996, under USAID fundlng At each of these seminars the local partlclpants 
requested Hagler Ballly Consulting to prepare a sample contract for the sale of electrlcity 
from a power system In one country to a large lndustrlal customer located In another country 
The wording of Kazahstan's request suggested that access would be restricted to customers 
directly connected to the natlonal electrlc network, whlch Includes all power lines at 220 kV 
and h~gher  voltages The other four countries used slmpler wordlng 

Kazakstan Contract power system - National Electrlc Network - large customer 

K ~ ~ i a a t a n ,  Uzbekrstan, T~rrkinenistan, Tajrklstan Contract power system - a large 
customer in another country 

In Central Asla the five countrles have very different structures of power sector ownersh~p 
and management, and ~t IS not at all clear that an openlng of the electrlc~ty market In 
Kazakstan wlll be accompan~ed by an opening of the market In other countrles The request 
for a sample contract mlght be considered In the context of a broader issue, that is, the 
questlon whether the CARs should negot~ate some sort of agreement regarding access to 
u holesale customers connected to the high-voltage electrlcity networks 

h'orth Amer~can experience does not provlde a su~table example of a mult~lateral agreement 
on access issues International electricity trade In North America IS largely between the 
United States and Canada, where ne~ther country has a nat~onal grld company or nat~onal 
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electrlc network company A mlxture of ownersh~p structures, publ~c and prlvate, exlsts In 
both countr~es S~milar  types of sales contracts and wheellng contracts are used on both stdes 
of the border 

In western Europe, however, the questlon of access to electr~c networks has been debated and 
resolved w~thln the government structures of the European Union The process of debate 
began w ~ t h  the subm~ss~on of a proposal by the Comm~ss~on (onglnally the "Comm~ss~on of 
the European Comrnun~ty") on 24 February 1992 and concluded with a 34-page Dlrectlve 
issued by the Counc~l on 25 July 1996 The D~rective is subject to approval by the European 
Parl~ament It 1s not an agreement among power systems, ~t might be considered a type of 
free trade agreement that has been specifically developed to deal with electriclty trade 

T h ~ s  paper provides a summary of the key polnts In the 25 July 1996 EU direct~ve Concernrng 
comlnon rules for the lnternal market m electlrcrty ("the D~rect~ve")  The paper summarizes the 
types of reforms and pollcy decisions that w~l l  have to be made by EU members 

Basic objectives 

The Directive does not contain a concise summary of ~ t s  objectives The introductory 
"WhereasJJ section of the Directive IS 6 pages in length The follow~ng summary IS based on 
an interpretation of the document as a whole 

Over the past decade the EU has established varlous long-term goals concerning economic 
Integration, such as a "slngle financ~al market" throughout the EU In the electr~c sector the 
objective of this D~rective is to Introduce reforms which move the EU closer to a single 
electriclty marhet, in the sense that electriclty prices p a ~ d  by suppliers, distribution companies 

and large industrial customers should be ~ncreasingly determined by reg~onal competition, 
wlthout regard to national borders The Idea IS that an electr~c~ty producer should have access 
to d~fferent customers, and a dlstrlbut~on company, suppl~er, or large industr~al 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 achleved by access to d~fferent producers 
When these condlt~ons are achieved, the result 1s not called a "s~ngle electriclty marhet" but 
s~mply "a compet~tive market In electriclty " 

There are two concepts support~ng t h ~ s  objective First, the electricrty sector is considered to 
be subject to the general pr~nciple that nat~onal borders w ~ t h ~ n  the EU should not result In 
trade barriers, In any sector Second, electr~c~ty 1s cons~dered to have an effect on the 
compet~t~ve posltion of manufacturers located In different countr~es, and no manufacturer 
should be placed at a competitive d~sadvantage vls-a-vls other EU manufacturers, as a 
consequence of artificially d~storted electrlcity prlces 

Although some paragraphs in the Directive prov~de 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 partlctpate in a reg~onal compet~tive marhet Large electr~city consumers' 
rights to network access are also supported 

In the following d~scuss~on several of the important legal terms and phrases are shown In 
itallcs, followed by a de f in~ t~on  Unfortunately, there are a few terms - for example, 
"equ~valent economlc results" or "non-d~scr~minatory" - wh~ch  are not def~ned by the 
Dlrect~ve, desplte their Important role in the document 
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AGREEMENTS ON ACCESS TO ELECTRICITY MARKETS - 3 

Obligations of member countr~es 

According to the D ~ r e c t ~ v e  each EU member must implement the following steps 

1 Designate a system opeiator for the transm~sslon system and glve the system operator very 
broad powers to ensure the securlty of supply and the construction of ~nterconnect~ons w ~ t h  
other countries The system operator 1s responsible for dispatch (Artlcle 8, p o ~ n t  1) but ~t 
1s much more than a dispatch center, it must be "respons~ble for ensurlng a secure, rellable 
and effic~ent electrlclty system" (Article 8, point 3) it recelves information needed "to 
ensure the secure and effic~ent operation, coordinated development and lnteroperabll~ty of 
the interconnected system" (Article 7, po~nt  4) If the member country offers negotiated 
access, the system operator must negotiate prices for wheeling and must publish an 
lndicat~ve range of pr~ces (Article 17, polnts 2 and 3) A reasonable lnterpretatlon of these 
phrases 1s that the system operator must be either the owner of the transmlsslon grid or an 
entity backed by very strong mult~lateral agreements such as those supporting Nordel 

2 Requ~re vertrcally rntegrated undertakrngs (as defined In Artlcle 2, polnt 18) to prepare a set 
of accounts in whlch generation, transmission, d~str~butlon, and non-electricity actlvities 
are treated as profit centers or independent div~sions of the undertaking For each of these 
actlvities there must be a balance sheet and a profit and loss account (Artlcle 14, polnt 3) 
The term zrndertak~ng is not defined but ~t 1s used In a very general way to describe 
companies, publlc enterprises, or other types of organlzatlons that operate In the power 
sector 

3 Requ~re vertically Integrated undertakings to set up a management structure in whlch 
transmlsslon system operations are independent of generat~on and dlstr~bution operations 
(See, for example, Article 7, polnt 6) 

4 Des~gnate a competent authority to "settle d~sputes concerning contracts, negot~atlons and 
refusal of access or refusal to purchase " (Art~cle 20, polnt 3) 

5 Guarantee certaln forms of network access to the transmission grid, that IS, (a) allow 
independent producers and autoproducers to supply thelr own s u b s ~ d ~ a r ~ e s  and (b) allow 
producers In other countries to participate in tenders for new domestlc generating capacity 
(Article 20, polnt 1) 

Surpris~nglv, there are no references to the organizat~ons responsible for regional coordlnatlon 
in the European electr~c sector (for example, UCPTE, Nordel, Centrel, or UNIPEDE) 
despite the fact that the Directive promotes regional coordinat~on 

Although the language of Article 3, point 2 suggest that In prlnc~ple a member country could 
try to evade these requirements by establ~shing some sort of "publlc service obllgat~ons" on 
power sector undertahmgs, the language of Art~cle 3, polnt 3 suggests that except~ons to the 
Directive are limited to only three topics - the choice of authorrzatron or tendering, the cholce 
of i~egottated access or a srngle buyer, and author~zat~ons to construct drrect lrnes These toplcs 
are explained below 
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The Directive does not conta~n a def in~t~on of "electr~c~ty supply undertak~ng" although 
sripply consists of "the delivery and/or sale of electr~city to customers" (Article 2, point 16) 
It is clear from the wording of Artlcles 17, 18, and 21 that the D~rective does not require any 
EU member to authorize the ev~stence of electric~ty supply undertakings 

In summary, producers always have access nghts, but an EU country can refuse to authorize 
the existence of electr~c~ty supply undertakings within that country's territory If an EU 
member sets up eligibll~ty criterla that yield a small set of el~glble customers, the Comm~sslon 
has authority to force a country to change the elig~bility criteria when they become too 
restrictive (Art~cle 19, polnt 4) Furthermore the EU member cannot prevent its eligible 
customers from negot~ating with electr~city supply undertak~ngs located in other countries 
(Article 17, point 1 and Article 18, polnt 1) 

Each country has a choice between two policy options 

Negotiated access Under this head~ng there are actually two optlons One option 1s 
to enable entitles wlth access rights to negotlate w ~ t h  the transmlsslon system 
operator, and to enable an e l ~ g ~ b l e  customer to negotiate with the distr~bution 
system operator when the customer is connected to the distribut~on system The 
objective 1s to enable entities w ~ t h  access rlghts to "conclude supply contracts w ~ t h  
each other on the bass  of voluntary commerc~al agreements" (Art~cle 17, point 1) 
The other optlon 1s to give elig~ble customers a rlght of access on the basis of 
published wheeling tariffs (Article 17, point 4) The published tar~ffs should give 
the eligible customers a degree of access that IS "at least equivalent" to the 
negotiation procedure 

Single brtyerprocedu~e Under t h ~ s  heading there are also two options One option is 
to mahe the s~ngle buyer a reseller In this situation the single buyer publishes a 
wheeling tariff, offers a sale prlce to the customer, allows the customer to negotlate 
with the producer, and buys the electricity from the producer at the sale price 
minus the wheeling tariff The other optlon is to give entities a right of access on 
the basis of published, non-discriminatory wheel~ng tariffs (Article 18, p o ~ n t  3) 
This is very similar to the published tar~ff  option under "negotiated access " 

The s~ngle buyer is not permitted to establish tariffs or restr~ctions that make the negotiated 
access procedure more des~rable from the standpoint of the producer or the elig~ble 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) 

It is poss~ble to have a mixture of the two procedures, 1 e , a choice between (a) the single 
buyer as reseller and (b) negotiated access, these optlons are descr~bed in Artlcle 18, point 3 
Presumably the slngle buyer can decide which opt~on to offer to the customer 

If a country des~res, the system operator can also act as the single buyer The slngle buyer 
could also be a national electr~city marketing organlzatlon which is not the system operator 
The EU member country must "designate a legal person to be the single buyer within the 
terrltory covered by the system operatorJ' (Article 18, p o ~ n t  1) If any generation or 
distribut~on undertah~ngs are affiliated w ~ t h  the single buyer, the single buyer is not allowed to 
discr~m~nate In favor of them 
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If a member country decldes that either alternative would "obstruct the performance of the 
obligat~ons 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) 

A drrect lrne (see Article 2, point 12) is a power line which is 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 

the ~nrerconnected system, which includes a number of transmission (hlgh-voltage) 
and d~stribution (medium- and low-voltage) systems (Article 2, point 11) 

d~rect Imes, which are connected to the interconnected system and are 
"complementary" to it (Article 2, point 12) 

small zsolated systems, which receive 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 electric~ty 
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 In 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 in the general economic ~nterest" 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 dlrect line can hardly pose a 
threat to trade unless it is associated with network access, which is undoubtedly the key issue 
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 IS possible that the countries of 
central and eastern Europe wlll 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 ~t will 
need to comply w ~ t h  the Directive sooner or later 
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The Commlsslon has the author~ty to allow an EU country to ~mplement a "transitional 
regime" lf the country can show that the Directive would prevent the country from honorlng 
 commitments or guarantees of operation given before the entry into force of this Directive" 
(Article 24, point 1) In this phrase there IS a suggestion that In some countries the 
Commission may decide to protect long-term commitments that were used to attract prlvate 
Investment However, ~t does not appear that a transitional regime would be accepted on the 
grounds that it would enable a power system to offer subsid~zed tariffs to selected classes of 
customers Certaln restrictions on the electricity market might be retained to respect "publlc 
service obl~gations" under Article 3, p o ~ n t  2, provlded such obligations are "non- 
discrim~natory " 

The Directive is intended to remain In effect for nlne years, after whlch "a further opening of 
the market" could be Initiated according to some future directive ~ssued by the European 
Parliament and the Council (Art~cle 26) Thls nlne-year period (1996-2005) 1s generally 
regarded by countries in central and eastern Europe as the period In which they might join the 
EU 

If 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 indlvldual Baltic power systems Some 
sort of power pool agreement or restructur~ng of the ownersh~p of the transmission g r ~ d  might 
need to be cons~dered The Directive does not allow any exceptions to the creation of a 
strong transmission system operator 
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2 PURPOSE 

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

3 STATUS OF PREVIOUS AGREEMENTS BETWEEN THE PARTIES 

3 1 This Agreement is written in 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 19961, hereinafter known as the 
"agreements on economic cooperation " T h s  contract is intended to implement the 
agreements on economic cooperation, wh~ch are still in effect 

3 2 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 is subject to the terms and conditions of the 
Energy Charter Treaty 

3 3 The Seller and the Buyer have executed a "Contract for the Sale of Capacity 
and Energy", dated [December 19961 which defines certain obligations that each has 
to the other relative to the transaction described by this Agreement, but which adds no 
further obl~gations upon the Wheeler 

3 4 Nothing in this section will prevent the Parties from entering into future 
bilateral or multilateral agreements that may alter the terms of this Agreement 

4 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 

5 TERMS OF SERVICE 

5 1 Metering Metering equipment shall be installed and maintained according to 
the requirements of the Contract for the Sale of Capacity and Energy evecuted 
between the Seller and the Buyer 

5 2 Losses Unless otherwise agreed among the Part~es, the extra transmission 
losses (either positive or negat~ve) 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 received 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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8 3 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 llsts 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 commod~t~es shall be as 
published by the Central Asia Energy Council, as revised by them from time to time 

8 4 Failure to Pay 

(a) A falure of the Buyer to pay the Wheeler within the time for payment 
shall result in 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 prov~de 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 its 
unilateral decision, withhold the furnishing of wheeling services to the Buyer 

9 LIABILITIES 

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

10 FORCE MAJEURE 

10 1 Obl~gat~ons Excused A Party's obligations under this Agreement shall be 
evcused (except for its payment obligations) to the extent and for the period that the 
Party's inability to perform is 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 

10 2 Not~ce of Event The Party claiming a Force Majeure event shall give notice 
in writing to the other Partles as soon as IS 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 

11 DISPUTE RESOLUTION 

Any dispute among the Part~es to t h ~ s  Agreement arislng 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 
decis~on and the matter should not be referred to any other panel or court except in 
accordance with the Energy Charter Treaty 
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12 GOVERNING LAW 

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

13 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 rellable 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 if given by overnight 
courier or hand delivery or (11) upon confirmation if given by facsimile or other 
reliable electronic means A Party may change its address for receiving notices 
contemplated by this Agreement by delivering notice of its new address to the other 
Part~es 

14 SUCCESSORS AND ASSIGNS 

The rights and obligations created by this Agreement shall inure to and bind the 
successors and assigns of any of the Part~es, provided, however, that such Party shall 
not assign such rights and obligations w~thout the written consent of the other Partles 

15 WAIVER 

Delay by any Party m enforcing its rights under this Agreement shall not be deemed a 
waiver of such rights Any waiver of rlghts 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 thls Agreement 
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16 SEVERABILITY 

If any term, condition, covenant, restriction or other provlslon of thls Agreement is 
held by a court or regulatory agency of competent jurlsdictlon or by legislative 
enactment to be invalld, void or otherwise unenforceable, the remainder of the terms, 
conditions, covenants, restrictions and other provisions of this Agreement shall 
remain in full force and effect unless such an Interpretation would materially alter the 
rlghts and privileges of any Party hereto If any term, condition, covenant, restrlctlon 
or other provision of thls Agreement IS held by a court or regulatory agency of 
competent jurisdlction or by leglslatlve enactment to be Invalid, void or otherwise 
unenforceable, the Partles 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 

17 ENTIRE AGREEMENT 

Thls Agreement lncludlng all schedules, appendices and other attachments hereto and 
made part hereof, is the Parties' complete and evclusive statement of the terms of the 
Agreement and the matters contemplated herein All prlor written and oral 
understandings, offers or other communications of every kind pertaining to the subject 
matter of this Agreement are hereby superseded 

18 AMENDMENT 

This Agreement may be amended only In wrlting and as agreed to by and signed by 
authorized representatives of the Parties 

The Part~es have caused this Agreement to be executed by the duly author~zed representatives 
as of the date first set forth above 

The SELLER The BUYER 

BY BY 
Organ~zat~on Organization 
Name Name 
Title Title 

The WHEELER 

-- 

Organization 
Name 
Tltle 
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ATTACHMENT 1 

CALCULATION OF FIRM POWER WHEELING RATE 

1 Firm Serv~ce to be wheeled 

2 Replacement cost of wheeling assets 

3 Dlscount rate 

4 Economic life of assets 

5 Annualized replacement cost* 

6 Wheellng asset as percentage of 
maximum asset MW capabil~ty 

7 Annual rent of wheeling asset 

8 Operation & Maintenance charge (at % )  

9 Annual Wheeling Charge 

10 Monthly Wheeling Charge 

R = Par/[l-(l+r) "1 where 

MW 

(unit) 

% 

years 

(unlt) 

9'0 

(unit) 

(unlt) 

(unit) 

(unit) 

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

P = the one-tlme replacement cost of the faclllty (present value) 
r = dlscount rate 
n = economic llfe of the facility 
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METHODOLOGY FOR CALCULATING WHEELING TARIFFS 

Davld Thornton, CMPI 
Charles Zimmermann, Hagler Bailly Consulting 

Reg~onal Seminar on Internat~onal Electr~c Power Contracts 
Almaty, Kazakstan, December 11-12, 1996 

The purpose of this paper is to descr~be alternative methodologies for calculat~ng 
wheeling tanffs, based on North Amer~can experrence, and to recommend a 
methodology that can be appl~ed to wheelrng transactions among the Central Asian 
republics 

Definlt~ons of terms 

A trarls]lzzlssron system is a hlgh-voltage network w ~ t h ~ n  a geographic area It is a set of 
assets and it 1s not necessar~ly an organization such as a state enterprise or jolnt stock 
company 

In Central Asia the high-voltage network (HV) may be defined as 110 kV and hrgher 
voltages and the extra h~gh-voltage nenvork (EHV) may be defined as 220 kV and 
higher voltages 

Apo~ver s~vtem 1s an organ~zat~on wh~ch  owns and operates hrgh-voltage electric 
networks 

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

A ~vheelmg transactron IS an agreement to wheel power from a speclfic source (for 
example, a generating station or a interconnect~on pornt between two power systems) 
to a spec~fic destinat~on (for example, a large ~ndustrlal customer or a second 
interconnection pornt between two power systems) The durat~on 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 ~vheelrng targffis a price for transmission servlce that IS applled to many wheel~ng 
transactions It can be established by a voluntary agreement among power systems, or 
~t can be established by a regulatory agency or min~stry For ~nternational transactions 
it would normally be established by a voluntary agreement among power systems 

A postage stamp tarrff is a wheellng tarrff that 1s a standard price per MW regardless of 
the drstance between the source and destination and regardless of the path In whrch 
the energy travels when the transaction is Implemented 

In a specific wheeling transaction, a wheeler IS a power system which prov~des 
transm~ssion servlces A wheeler transports electric energy so that lt can be consumed 
in the geographic area of another power system 
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METHODOLOGY FOR CALCULAT~NG WHEELING TARIFFS - 2 

A power pool is a group of power systems which have voluntarily formed a pool by 
signing a pool agreement The pool is 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 generat~on 

Enelgy is measured In kwh or MWh Capacrty is requested or scheduled by the buyer 
and is measured In kW or MW Power is measured in kW or MW and it is simply a 
physical flow, it is not necessar~ly requested or scheduled by the power system which 
receives it 

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

Replacement cost The wheeling tariff consists of two components a 
payment per MW of power, and a loss factor which ind~cates the percentage 
of addit~onal energy to be provided to the wheeler to compensate for 
network losses The payment per MW is based on a calculation of the 
annual revenue needed to pay for the replacement cost of the wheeler's HV 
network This is also called the rental of assets approach 

Approved production 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 IS based on standard approved 
procedures for calculating production cost according to government 
regulations in the wheeler's country In North America this is also called 
the embedded cost approach 

Short Run Marglnal Cost (SRMC) The wheeling tariff consists of a 
payment per MW of power The payment is based on a detailed calculation 
of every poss~ble 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 is calculated by ~dentifying the 
generating units wh~ch are used to produce the extra energy required to 
offset the losses caused by the transaction(s) 

Long Run Marglnal Cost (LRMC) The wheeling tariff consists of a 
payment per MW of power The payment equals S R h C  plus an allowance 
for the capital investment which would be needed to implement the 
wheel~ng transaction(s) over a per~od of at least ten years, accord~ng to 
least-cost plans for the high-voltage network 
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The three types of wheeling transactions or agreements are as follows 

Bilateral and spec~fic Power system A (the buyer) pays power system B 
(the wheeler) to recelve energy from power system C (the seller) and 
deliver it to power system A For the tariff calculation the power systems 
assume that specific EHV network facilit~es on B's system are used to 
transmit the energy This 1s one of the approaches that can be appl~ed to a 
s~ngle transaction This approach is rarely suitable for a set of transactlons 

B~lateral and systemwde Power system A (the buyer) pays power system 
B (the wheeler) to recelve energy from power system C (the seller) and 
deliver it to power system A For the tariff calculation the power systems 
assume that all of the EHV network faclllties 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 

Mult~lateral "postage stamp " A power pool establishes a postage stamp 
tariff used to set the price of wheeling services provided by any member of 
the pool to any other member of the pool For the tariff calculation the 
members of the pool assume that all of the EHV network facilities on all of 
the systems are used to transmlt the energy Through a multilateral 
agreement the postage stamp rate is applied to many transactions 

Therefore the d~fferent methods of calculat~ng costs and types of wheeling 
transactlons can be comblned as following table The replacement cost method IS 

recommended because it is simple and feasible 

Alternat~ve Types of Wheeling Tar~ffs 

Recommended for CARs 

Not recommended for CARs 

Illethod of Feasibility of 
Calculatzng t h ~ s  method, in 
Costs Central Asla 

Replacement simple and 
cost reasonable 

Approved already 
pi odzictzo~z cost established 

Short Run too complex 
Mai grnal Cost 

Long Rlrn too complex 
Margznal Cost 
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METHODOLOGY FOR CALCULATING WHEELING TARLFFS - 4 

Replacement cost 

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

In North America this technique is usually applled to the use of speclfic transmlsslon 
facillties in a bilateral transaction However, In Central Asla it would be posslble for 
the power systems to calculate a mult~lateral "postage stamp" tariff on thls bass A 
worklng 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 Asla, 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 IS dlvided by 12, the result IS a tariff in USD per MW per month 

Bilateral and spec~fic transactions 

In cases where tt can be shown that speclfic transmission facillties are the principal 
ones employed In providing wheellng service in a wheeling transaction, the wheellng 
tariff will be based upon an estimate of the costs assoc~ated with commlttlng a portion 
of the transmission capacity of those facillties to the transaction 

The steps Involved In calculating a wheeling tarlff would follow the following 
sequence 

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

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

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

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

5 Using an appropriate discount rate and economlc life of the assets, calculate 
the levelized annulty in USD/year which corresponds to the replacement 
cost of the assets 

6 Determine the percentage of the assets' capacity whlch is proposed to be 
committed to the wheeling transactlon 

Hagler Badly Consult~ng 
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7 Mult~ply the annual cost (Item 5) by the percentage comm~tted (Item 6) and 
dlvide the result by the amount of power to be wheeled (Item l ) ,  to 
determine a value in USD/MW/year 

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

9 D~vide  this result by 12, to determine a monthly tariff In USD/MW/month 

The hlgher the d~scount rate, the hlgher wlll be the wheeling tar~ff  In principle the 
method used to select the approprlate d~scount rate (Step 5) depends on the sources of 
capital for the power system which owns the transm~ss~on assets If the power system 
1s a state enterprlse whlch has obtalned financing (directly or indirectly) through long- 
term loans, the discount rate should equal the we~ghted average Interest rate on these 
loans The appropriate Indicators are those whlch are based on lnternatlonal 
Investment - for example, the Interest rates on loans in USD or other hard currency 
should be used rather than Interest rates on loans in local currency If the power 
svstem is a state enterprlse whlch s~mply recelves capital from a component of the 
average tariff and/or transfers from the state budget, In principle the d~scount rate 
should equal the true cost of cap~tal to the government but In pract~ce the dtscount rate 
may be calculated as the average interest rate on government debt If the power system 
1s a joint stock company wh~ch  obta~ns capltal through both long-term debt and 
equlty, the dlscount rate should be calculated as a we~ghted average of the interest rate 
on long-term debt and the percentage rate of return pald to equ~ty shareholders 

It would be posslble for the power systems In Central Asla to agree upon a standard 
dlscount rate that IS high enough to mabe wheeling transactions profitable or 
beneficla1 to the wheeler, but not so high that fuel resources and generatlng capaclty in 
Central Asla are used ~neffic~ently because wheellng 1s too expensive When a country 
uses ~ t s  geograph~c locat~on and Infrastructure to try to obtaln extra profits from 
energy translt fees, such as wheellng tar~ffs for electr~c~ty, the result IS usually an 
~nefficlent and wasteful use of energv resources From the standpo~nt of economic 
effic~ency ~t would be better to establ~sh a competit~ve market among generatlng units, 
with competitive prlces that change daily or hourly, and then allow power systems to 
obtain extra profits from the export of electricity from the lowest-cost generating 
unlts Even if such a market cannot be created, it is better to establ~sh wheellng tar~ffs 
on the basis of the true cost of cap~tal rather than an arb~trar~ly h ~ g h  d~scount rate 

EXAMPLE 

An example of a calculation of a wheeltng tariff based on replacement cost IS as 
follows Suppose that Kyrgyzstan and Uzbek~stan agree that Kyrgyzstan will sell 50 
MW of firm power on a long-term basis to Uzbeklstan It is determined that the 
prlmary path for this transaction wlll be vla the 500 kV llne whlch passes from 
Toktogul Hydroelectric Statlon through Luchln Substat~on, through approximately 75 
bm In the territory of Tajlk~stan and hence ~ n t o  Dj~zak Substation in Uzbekistan In 
t h ~ s  case, a wheeling tariff for transit through Tajlklstan IS needed Taj~k~stan would 
be asked to provide wheeling servlce for 50 MW through lts 75 km of 500 kV 
transmlsslon llne Assume that 50 MW is 15 percent of the 11ne's capabll~ty, and that 
the replacement cost of a 500 kV llne IS USD 300,000 per km Assume a d~scount rate 

Hagler Ba~lly Consulting 



METHODOLOGY FOR CALCULATING WHEELING TARIFFS - 6 

of 10 percent and an economic life of 25 years F~nally, assume that annual operation 
and maintenance expenses equal 5 percent of the annual rental value of the 
transmlsslon assets 

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

R = P . r / [ l - ( l + r ) " ]  where 

R = annual fee for rental of the transmiss~on 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 fac~lity, in years 

Using our example 

R = 300,000 USD/km 75 km 0 1 / [ 1 - (1+ 0 1) 25 ] = $2,480,000 per year 
(approximately) 

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

(1 05 $372,000 per year) / 12 = $390,600 per year / 12 = $32,550 per month 

Such a wheeling tariff would be appropriate for a long-term firm wheel~ng agreement 
For non-firm wheeling, which may be curtailed un~laterally by the wheeler, the 
wheeling charge would be a lesser amount - perhaps half of the firm wheeling rate 

Bilateral and svstemwide transact~ons 

If the power systems negotiating a bilateral wheeling transact~on agree that the 
wheeler's entire EHV network is involved In transmitting the energy and power 
Involved in the transaction, the power systems can agree that wheeling tar~ff  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 tariff would follow the following 
sequence 

1 Select a measure of the capability of the wheeler's transmlsslon system, in 
MW If the wheeler is a net Importer of power at the time of the annual 
system peak, this measure should be the co~nc~dent  peak load of the system 
If the wheeler is a net exporter of power at the time of the annual system 
peak, this measure should be the peak generating capabil~ty of the system 

2 Determine the replacement cost, in USD, of all the transmission lines and 
substat~on facilities in the wheeler's system 

Hagler Batlly Consulting 
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3 Us~ng  an approprlate dlscount rate and economlc l ~ f e  of the assets, calculate 
the levellzed annuity In USD/year wh~ch  corresponds to the replacement 
cost of the assets 

4 Dlvide the annual cost (~ tem 3) by system capab~llty (ltem I), to determ~ne 
a value in USD/MW/year 

5 Add an approprlate percentage to cover the cost of annual operat~on and 
maintenance 

6 D~vlde  this result by 12, to determine a monthly tar~ff  In USD/MW/month 

Mult~lateral "postage stamp" agreement 

In North America, some reg~onal power pools whlch include a large number of 
u t l l~ t~es  use a "postage stamp" wheel~ng tar~ff This type of tar~ff  IS particularly useful 
when the transmlsslon system is complex and therefore ~t is d~fficult to Identify a 
particular path for each wheeling transact~on The New England Power Pool 
(NEPOOL), for example, IS a large and complex power pool whlch uses a "postage 
stamp" tar~ff  Such a tariff can be calculated accord~ng 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 tar~ff  follow the following sequence 

1 Calculate the sum of the co~ncident peak loads of South KazaLstan, 
Kyrgyzstan, Uzbekistan, Turkmen~stan, and Taj~k~stan Alternatively, 
calculate the colnc~dent peak load of the whole EHV grid of Central Asla 

2 Determine the replacement cost of the EHV fac~lities of the Central Asia 
Interconnected grid , in USD 

3 Using an approprlate discount rate and economlc life of the assets, calculate 
the levelized annulty in USD/year which corresponds to the replacement 
cost of the assets 

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

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

6 Divide this result by 12, to determ~ne a monthly tariff In USD/MW/month 

Approved production cost 

The replacement cost method is not related to "book costs" shown In the accounting 
systems used by the power systems in a b~lateral or multilateral agreement If all of 
the member companies of a power pool use s~milar accounting systems, they can 
voluntar~ly agree to establ~sh wheellng tar~ffs on the basis of the costs shown In t h e ~ r  

Hagler Badly Consulting 
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officially approved accounts Similarly the partles to a bllateral agreement can agree 
that the wheel~ng tarlff should be based upon the wheeler's costs shown In officlally 
approved accounts The advantage of thls method is that lt does not require the 
parties to set up a new method of measuring costs In international wheeling 
transactlons, the disadvantage is that the wheeler may end up providing a "subsidy" to 
the customer when the officlally approved costs do not reflect the true economlc cost 
of capltal Investments or do not provide an adequate compensation for the labor 
component of operation and maintenance expenses If the parties to a wheellng 
agreement are located In different countries wlth different inflation rates, and different 
procedures and indexes for adjusting the level of depreciation expense for past 
~nflation, the partles may declde that it would not be "falr" to establish wheellng 
tarlffs on the baas  of productlon costs shown In officlally approved accounts 

For a power system such as NEPOOL this approach IS relatlvely easy to implement 
because all of the accounts are in USD, Inflation is relatively low, and slmllar 
accounting procedures are used by all of the power systems In North America the 
following costs are typically included for power systems that are prlvate corporations 
(and similar to open jolnt stock companies) 

annual costs related to the physlcal assets of the transmisslon system, 
including depreciation, an allowance for Interest expense, an allowance for 
return on equlty, lncome tax assoc~ated wlth return on equlty, property 
taxes, and other taxes associated wlth the transmlsslon facllitles 

operating and maintenance costs related to the transmisslon system 

a share of administrative and general costs for the overall power system 

B~lateral and specific transactlons 

If the partles to a bilateral transaction agree that speclfic transmlsslon faclllties are 
~nvolved In the transactron, but they choose not to use the replacement cost 
methodology described above, In principle they could develop an alternative 
methodology on the basls of approved productlon costs This methodology requlres 
the wheeler to distlngulsh the costs associated wlth the facllltles used in the specific 
transaction from the costs associated with the rest of the wheeler's transmlsslon 
system If the bllateral wheeling transaction IS negotiated In the context of other trade 
agreements, ~t IS posslble that both partles to the transaction will prefer to calculate a 
relatlvely low wheeling tariff on the basis of book costs, rather than a high tarlff on 
the basls of replacement costs 

The steps involved In calculating a wheellng tarlff would follow the following 
sequence 

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

2 Identlfy the locatlon on the network from which the wheeler recelves power 
from the seller and the locatlon to whlch the wheeler delivers power to the 
buyer 
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3 Ident~fy the path for the wheeling transaction Identify the transmlss~on 
llnes and substation equipment used to ~mplement the wheel~ng transact~on 

4 Calculate the annual cost of the transm~sslon l~nes  and substation facilit~es 
along the path according to the approved procedures used to calculate 
productlon costs In the wheeler's country Convert this value to USD uslng 
the exchange rate m effect on a specific date 

5 Determine the percentage of the assets' capacity whlch is proposed to be 
cornm~tted to the wheellng transact~on 

6 Multiply the annual cost (Item 4) by the percentage comm~tted (Item 5) and 
divide the result by the amount of power to be wheeled (item l) ,  to 
determine a value In USD/MW/year 

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

8 D~vide  thls result by 12, to determine a monthly tariff in USD/MW/month 

B~lateral and svstemw~de transact~ons 

If the partles to a bilateral transaction agree that the wheellng tarlff should be based on 
approved production costs, the simplest type of calculation IS based on the total costs 
of the wheeler's transmission network These costs are normally a component of 
domestic tar~ffs, and therefore the wheeler should have established procedures for 
measuring these costs every year, if not every quarter The steps involved In 
calculating a wheeling tar~ff would follow the follow~ng sequence 

1 Select a measure of the capabll~ty of the wheeler's transmission system, In 
MW If the wheeler is 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 is 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 Calculate the annual cost of the transmission system according to the 
approved procedures used to calculate the average tar~ff  or calculate 
productlon costs Convert thls value to USD using the exchange rate in 
effect on the date when the tar~ff or cost calculation was officlaily 
submitted 

3 Divide the annual cost (item 2) by system capability (Item l), to determine 
a value in USD/MW/year 

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

5 Dlvide this result by 12, to determine a monthly tariff in USD/MW/month 
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Multilateral "postage stamp" agreement 

An example of thls type of tar~ff IS the NEPOOL wheeling tar~ff In NEPOOL the 
EHV transmisslon system includes transmlssion lines and substat~ons at 230 kV and 
345 kV which are owned by eight companies The total annual cost of EHV 
transmisslon system assets IS measured on the bass of approved product~on costs in 
USD, and this number IS d ~ v ~ d e d  by the total NEPOOL generating capabll~ty in MW 
This number, expressed in USD/MW, is applied to all EHV wheel~ng transactions 
wlthin the pool, regardless of d~stance, and regardless of the number of systems 
through wh~ch the transactlon passes The Pool prepares lnvoices for wheellng 
transactions and collects wheellng charges from Pool members and then distr~butes 
the revenues among Pool members according to rules established In the NEPOOL 
Agreement 

The steps involved in calculating a wheeling tar~ff for the EHV network are as follows 

1 Calculate the sum of the colncldent peak loads of South Kazakstan, 
Kyrgyzstan, Uzbekistan, Turkmen~stan, and Tajlk~stan Alternat~vely, 
calculate the coinc~dent peak load of the whole EHV g r ~ d  of Central Asia 

2 For each country, calculate the annual cost of the EHV transmlssion system 
according to the approved procedures used to calculate the average tariff or 
calculate production costs Convert thls value to USD uslng the exchange 
rate In effect on the date when the tarlff or cost calculat~on was offic~ally 
submitted 

3 Calculate the total annual cost of the EHV fac~llt~es of the Central Asla 
interconnected g r ~ d  by summlng the individual countries' costs 

4 D~vide the annual cost (item 3) by peak load (item I), to determine a value 
in USD/MW/year 

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

6 D~vlde thls result by 12, to determine a monthly tar~ff In USD/MW/month 

Short Run Marg~nal Cost 

The replacement cost methodology may be criticized on the grounds that lt does not 
exactly measure the true cost of a wheellng transactlon In theory it IS poss~ble to 
compare two scenarios, to estlmate the costs whlch result from a wheellng transactlon 

Scenario A, without wheel~ng, requires a preclse calculat~on of the 
operatlng costs of the wheeler's power system under cond~tions In whlch the 
wheeling transactlon does not occur 

Scenar~o B, w~ th  wheellng, requlres a preclse calculat~on of the operatlng 
costs of the wheeler's power system under condit~ons in wh~ch the wheeling 
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transactlon does occur and transmlsslon capacity ut~lizat~on 1s therefore 
h~gher  

The d~fference In operat~ng costs under these two scenarlos 1s the SRMC It does not 
include capacity-related costs It may Include the following components 

the incremental fuel costs and var~able operat~ng costs requlred to generate 
the electric energy that IS used to offset the network losses attributable to 
the wheeling transactlon 

an incremental increase in the cost of generat~ng reactlve power and 
spinning reserve 

an incremental increase in operat~on and ma~ntenance costs 

an incremental increase In administrat~ve costs, lncludlng invoicing and 
accounting costs 

a surcharge or penalty that is intended to represent the decrease In system 
reliability assoc~ated w ~ t h  the h~gher  level of ut~llzation of transm~ss~on 
capacity (and perhaps generat~ng capacity) on the wheeler's system This is 
called a congestron cost 

In some North Amer~can agreements the wheellng tariff IS based on a methodology 
that is similar to SRMC, but includes opportunrty costs in addit~on to SRMC It IS 

assumed that the wheeler has to make a cholce between two customers who are 
competing for the use of the wheeler's transrnlssion capaclty Scenarios A and B are 
defined so that transmlssion capacity 1s fully ut~lized in both scenarlos, and the 
wheeling tariff is based on the revenue that the wheeler would receive from the use of 
transmission fac~lities to serve another customer, subject to an adjustment to reflect 
the Incremental effect on costs Opportun~ty cost calculat~ons are not possible unless 
the second customer has fixed a wheel~ng tariff without regard to the first customer 

Long Run Marg~nal Cost 

The calculation of LRMC follows exactly thC same pr~nc~ples  as the calculat~on of 
SRMC, except that capital-related costs are also included For a short-term wheeling 
transactlon it would not be appropriate to calculate LRMC because the capital 
Investment plan of the wheeler's power system w ~ l l  not change as a result of the 
transactlon However, when a long-term wheeling transaction requires the 
construction of new transmlssion facilities or requlres an alteration in the capacity 
spec~fications and construction dates for new transmission facil~ties, a wheeling tar~ff  
based on SRMC clearly IS not an adequate tariff because ~t omlts capltal-related costs 
The simplest way to compensate the wheeler for cap~tal-related costs would be to 
develop a wheeling tarlff on the bass  of replacement costs, as described above 
However, an LRMC calculation can be done, if the part~es wish to have a very preclse 
analys~s of all of the ways in which the wheel~ng transaction affects the wheeler's 
costs 
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LRMC analysls is well suited to domestic tar~ff  calculations In which a set of tarlffs 
for different customer groups is developed using a tarlff structure based on LRMC 
This approach 1s generally favored by the multilateral development banks such as the 
World Bank, Asian Development Bank, and European Bank for Reconstruct~on and 
Development However, LRMC analysis IS not commonly applied to ~nternational 
agreements regarding tar~ffs 

In a calculatlon of wheel~ng tariffs based on LRMC ~t is necessary to compare two 
scenanos, to estimate the costs whlch result from a wheellng transaction 

Scenario A, without wheel~ng, requlres a precise calculation of the total 
costs of the wheeler's power system under cond~tions In w h ~ c h  the wheel~ng 
transaction does not occur 

Scenario B, with wheeling, requlres a preclse calculatlon of the total costs 
of the wheeler's power system under cond~tions in which the wheeling 
transaction does occur and there is a need for additional transmission 
capaclty 

Cap~tal costs must be measured by a method acceptable to both part~es, but the intent 
of the calculation should be to estimate true economlc costs as accurately as posslble 
Taxes and subsidles whlch disgulse the true economlc costs should be omltted from 
the calculat~on 

In the end, the best cho~ce  of tar~ff  methodology IS the one wh~ch  is practical to 
administer and whlch gives each party a sense of being treated fairly and equitably 
Because an LRMC analysis depends on calculat~ons which are difficult to aud~t  and 
ver~fy, such as computer simulations of load flow under different scenanos, ~t is not a 
convenient basis for negotlatlon between countr~es and it does not necessarily provide 
both partles with a sense of belng treated falrly 
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Transm~ssion 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 servlces be priced as a function of the replacement cost of the 
transmission facilities engaged in the wheeling transaction This memorandum 
presents some sample costs to be used as illustrations 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 Administration, a very 
large federally-owned generation and transmission electric utility located in the 
Pacific Northwest section of the United States Their data is from 1993 and I have 
escalated it to be typical of costs in the US in 1996 The estimates are per kilometer 
of Ilne, based upon a mimmum line length of 80 krn The estimates do not include 
indirect overheads, the cost of land, environmental studies, or environmental 
mitigation A 10 percent contingency amount is included, applied only to material 
and labor This data is specific to the terrain, design and construction practices of the 
northwestern United States, and is not meant to be representative of transmission 
replacement costs in the Republics of Central Asia 

VOLTAGE CONDUCTOR STRUCTURE CONFIGURATION US$/km 

Lattice steel 
Lattice steel 
Steel Pole 
Steel Pole 
Lattice Steel 
Lattice steel 
Steel Pole 
Lattice Steel 
Lattice Steel 
Steel Pole 

Single Circuit 
Double Ckt 
Single Circuit 
Double Cht 
Single Circuit 
Double Ckt 
Double Ckt 
Single Circuit 
Double Ckt 
Single Circuit 
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DATE Memorandum 
moM Angela M Wykoff, Chef 

Program Management Secuon - EFCH 

W ~ E Q  Transrmsslon Lme Esumatlng Data 

TO Attached D~stnbuuon Llst 

Attached IS the December 1993 Edxtron of the Bonnevllle Power Admlnlstratlon's (BPA's) 
" e  ~ s n ~ ~ s s f o r o ~ r a n s r m s s l o n  e C  T.me Esm2tes " The two r e m m g  
crossrope opnons were dropped h m  thrs year's edxtlon Also removed were the 500-kV 
double-cxrcmt 3-buntmg and 3-thrasher optlons These opt~ons were replaced w ~ t h  4- 
Deschutes and 3-Jefferson The 3-Jefferson was found to be more economcal than 3-thrasher 
on our exlsung 19 senes towers as the conductors are eIecmcaIly larger than thrasher and 
mechmcally smaller The CDeschutes costs are based on a proposed new tower senes wrth a 
number of enhancements over the 19 qenes mcludmg greater clrctut-to-clrcwt separauon and a 
quad conducror bundle The greater crrcut swan facllrtates both rehabhty and 
mammabllrty whde the quad conductor y~elds better audble nose performance The 4- 
Deschut~s estrmates have a htgher costlcapac~ty rn than the 3-Jeffe~cn e s m z * = s  but 
w ~ t h o ~ t  some of the h t a u o n s  encountered wltb the ? - W f p t ~ ~ m  

Typrcal mde costs rncreased an average of 4 3 percent over the August 1992 Edruon Wood 
pole hnes averaged 5 4 percent whde latuce steel h e s  averaged 3 8 percent. 

EXPLANATORY NOTES FOR W S  YEAR'S EDITION ARE AS FOLT,OWS 

EnvlronrnentaI anaiysls costs and land costs are contmed m separate tables These costs must 
be added to the Typical M e  costs to arnve at the total project cost 

Enwonmental costs are project- (not rmle-) based and vary, dependmg upon the 
project scope and the amount of publrc controversy TabIe 1 gves ranges of project 
envrronmental analysls costs 

Land costs vary wrdely, even m spec~fic cases where the locauon IS known The land 
costs shown m Table 2 are provlded as a general gurdehe only 

Induect overheads and Managerrent, Supemrsron, and Admuustrauon charges have been 
omned Appropnate user overhead costs should be added to the Typical W e  esumates 

The Typical M e  esurnates rn~lurte I0 perct i t  contrr'gency apphed to labor and matenal 

Most of the 115-hV and 230-kV vprcd Mlles use trapezoldd conductors reflecung BPA's 
policy to use the most efficient cor Juctor deq~gn on new construcuon 



Wood pole construcuon IS based on r o h g  t e r n ,  with 114 d e  of new access road per d e  
of transmssion h e  Latuce steel construcuon, based on flat and rolhng terrm, also includes 
1/4 d e  of new access road consmcbon per mde of m m s s i o n  lrne Lamce steel 
constructloa based on 50 percent rohg/50  percent mountam terrm, lncludes 112 rmIe of 
new access road consmcuon per d e  of transrmssion h e  

Steel pole h e s  for 115-kV and 230-kV use a k t -embedded steel pole S t e l  pole lmes for 
5WkV use a steel pole wlth concrete shaft fwtmg 

The per-mde costs shown rllustrate expected costs where the mtnlmum totaI length of the 
wood pole h e  1s 10 rmles and the m u m  total length of the steel h e  1s 50 Ides  Shorter 
lmes may have substanttally hgher per-rmle costs 

THIS DATA IS FOR PLANNING ONLY 

Request estimates for specific projects from the Office of Engmeenng 

Addrtlonal coples of the Typlcal W e  esumates are avdable upon request and are not h r e d  
to SPA usen 

If you have any quesuons regardrng the data, please contact Angela Wykoff at (503) 230-5613 
or Vlc Shaw at (503) 230-5614 

3 Attachments 

VFShaw bh 56 14 (9406-EFCH-TRANSDAT doc) 

CC 

Clrc Fde - EF 
Off~clal F~ le  - EFCH (ED-13-7) 



Washngton D C Office - AC (3) 
Dlvlsion of Fmance and Budget - DR 
Office of Engrneenng - E (4) 
Drvlslon of Elecmcal and EIecmmc E n p e e m g  - EE (6)  
Drvisron of Fachbes Enpeermg - EF (30) 
Drvlsion of System PI-g - EO (34) 
Lower Columbra Area - L (6) 
Area hmson - LB 
Eugene Dlsmct Office - LG 
Dlvlsion of Construction - MK (7) 
Land Branch - MML (2) 
Divlsion of Contracts and Rates - PM (2) 
Divis~on of Materials and Procurement - SR (2) 
Puget Sound Area - T (4) 
Upper Columbla Area - T (4) 
Montana Dlstnct Ofice - UM 
Wenatchee Distmct OfKce - U W  
Snake kve r  Area - W 
Idaho FaIIs Distnct Office - W (2) 



Table 1 

PROJECT ENVIRONMENTAL ANALYSIS COST 

Table 2 

TYPE OF ANALYSIS 

Categor~col Exclus~on 
(Mnor Impact) 

Environmental Assessment 
(No Slgnrficant Impact) 

Env~ronmental Impact Statement 
(Significant Impact) 

PROJECTS LAND COSTS - PER MILE 
(Excluding Timber Trees Crops cnd Improvemc~tsl 

PROJECT COST 

S 1 D  - $5000 

~ 5 , m  - ~100,cm 

S100DX - S7501KX) 

URBAN AREAS INCLUDING 
ALL WEST OF ME CASCADES R OW 

WlDTH 
50 

NON-URBAN AREAS 
EAST OF THE CASCADES 

I 

Oregon 
$9 700 

Washington 
$10 9CKI 

Oregon 
S60M10 

Washington 
$90 900 



CONDUCTOR 

!KhJ NAME - 
398 ACSR,lEIS 

795 ACSR DRAKE 

1993 TYPICAL MILE TRANSM SqION LINE ESTIMATES 
(LAND, IlVDlRECT OVERHEADS, AND ENVIRONMENTAL COSTS NOT INCLUDED) 

SELF-SUPPORTING SELF-SUPPORTING "r' -7-7- 

TAL;,S fZ€ NAM ETPAS 

DIVISION OF FACILITIES ENGINEERING 

- -- - - - - -I- -  

PROGRAM MANAGEMENT SEC -EFCH 

DECEMBER 1993 I O F J  / 
-- 



1993 TYPICAL MILE TRANSMISSION LINE ESTIMATES 
(LAND, INDIRECT OVERHEADS, AND ENVIRONMENTAL COSTS NOT INCLUDED) 

SINGLE CIRCUIT c=. 

DIVISION OF FACILITIES ENGINEERING 

PROGRAM MANAGEMENT SEC -EFCH 

I 
I 

1 

I - - - I DECEMBER 1993 2 OF 3 

I 

CONDUCTOR H-FRAME LATTICE 
I 

LATTICE LATTICE 
WOOD STEEL 

MCM - N* 

LATTICE I STEEL 1 ~%k!k!' 1 STEEL STEEL 
SNGLE 

POLE 
STEEL 

795 AAC,BAKER 

954 AAC,RAINIER 

993 ACSR,CLACKAMAS 

1114 ACSR,ROCVE 

1137 AAC,HELENS 

1509 ACSR,DESCHUTES 

1589 AAC,HOOD 

1917 ACSR,UMPQUA 

1979 AAC,BACHELOR 

2406 AAGJEFFERSON 

- 11 33,080 

- 1137,100 

- 11 44,730 \ 

- 11 59,830 

- 1174,230 

- 1187,480 - 1285,250 

- 1172,220 

- 1170,980 

- 1229,000 

- 1235,960 

- 1252,830 - 1382,570 - 1415,210 \ 

- 1212,250 

- 1217,320 ' 

- 1261,860 

- 1260,720 

/ - 1236,240 

- 1285,390 

- 1293,840 

- 1344,200 

- S310,480 

- 1358,670 

- 1533,200 

- $342,360 

- 1376,160 

- 1357,690 - 1389,650 



CONDUCTOR 

MCM - NAME 

3578 ACSR,3-BUNTtNC 

1993 TYPICAL MILE TRANSMISSION LINE ESTIMATES 
(LAND, INDIRECT OVERHEADS, AND ENVIRONMENTAL COSTS NOT INCLUDED) 

/-I I I ROLLING TERRAIN ] [-TERRAPI( 

LATTICE STEEL LATTICE STEEL STEEL POLE 7: ?;;y;;?060 
I 

(LATTICE STEEL I 
CONDUCTOR 

MCM - NAME - 
5 6 0 7  ACSR,J-SEAHAWK - $803,450 - $916,170 $961 ,I 7 0  

6 0 3 9  ACSR,4-DESCHUTES - 1881,680 - S1,001,500 $1 045,840 

7218 ACSR,3- JEFFERSON - $862,550 S1,020,540 

DIVISION OF FACILITIES ENGINEERING 

PROGRAM MANAGEMENT SEC.-EFCH 

I DECEMBER 1993 1 O F S  / 



.,I N G L ~ - L ~ I C C U I  i WWD ROLLING TERRAIN 

VOLTAGE 
STRUCTURES 

CONDUCTOR 

115 IW 115 KV 115 KV 115 KV 
SCL WOOP POLE SCL WOOD POLE SGL WOO[ POLE SCL WOOD POLE 

500'  SPAN 440'  SPAN 380 '  SPI  N 330' SPAN 
I B I S  B A M R  11ELENS U W D  

RIGIIT-OF-WAY WIDTII 6 0  F'T 60 ET 60 F T  60 F T  

TONS OF STEEL OR / O F  POLES 1 0  6  1 2  0  1 3  9  1 6  0  

BURVEYS 
DESIGN 

HATERIALS 
TOWER STEEL L FOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARHS L HARDWARE 
CONDUCTOR 
GROUNDWIRE L COUNTERPOISE 
CONDUCTOR IIARDWARG 
INSULATORS 
VIBRATIOtl L SPACER DAMPERS 
GUYS C AIICIIORS 

SUBTOTAL 

CONTINCENCIES 1 0  01 
TOTAL HATERIALS 

CONTRUCTION 
TOWER STEEL C FOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CR06SARHS C BARDWARE 
CONDUCTOR STRINGING 
GROUNDWIRE STRINGING 
GUYS L ANCI{ORS 
R o w c L e A R I t r a  AND PREP 
ACCESS ROADS 

SUBTOTAL 

CRANCE ORDERS 7 01 2680 2 0 9 0  3100 3550 
SUBTOTAL 8 40990 8 44150 $ 4 0 b 5 0  $ 54210 

CONTINGENCIES 1 0  01 4  100  4420 487C 5420 
INSPECTION 9 0 %  3690 3970 4380 4080 

TOTALCONBTRVCTION $ 40700 8 52540 $ 5 7 9 ) @  $ 64510 

TOTAL COST PER HILE 4 109900 b 119740 4 X33rbO 4 151500 



SII tGI  E-CIRCUIT WOOD 

VOI TAGF 
STRUCTURES 

115 KV 115  KV 115 KV 1 1 5  KV 
IIFWP IIFWP RFWP U f  WP 

CONDUCTOR 
000'  SPAN 
BAKER 

800'  SPAN 
R A I N I E R  

770 '  SPPN 710 '  SPAN 615' SPAN 5 8 0 '  SPAN 
BELENS llOOD BACIIELOR J E F F E R S O N  

RIGIIT-OF-WAY WIDTH 90 L-T 

TONS OF STEEL OR I O F  POLES 14 2 

SURVEYS 
DESIGN 

HATERIALS 
TOWER STEEL C TOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSJihMS L IlARDIfARG 
CONDUCTOR 
GROUNDWIRE C COUNTERPOISE 
CONDUCTOR 1LAN)WAR.E 
INSULATORS 
VIBRATIOtl L SPACER DAMPERS 
GUYS C ANCHORS 

SUBTOTAL 

COtlTINaENCIES 1 0  0 1  3270 
TOTAL MATERIALS 4 35960 

CONTRUCTION 
TOWER STEEL C FOUNDATIONS 
POLES - STEEL 

MOOD 
CONCRETE 

CROSSARHS C BARDWARE 
CONDUCTOR STRINGING 
GROUNDWIRE STRINGING 
GUYS C AHCIIORS 
R 0 W CLEARING AND PREP 
ACCESS ROADS 

SUBTOTAL 

CIWIGE ORDERS 7 0 1  3310 
SUBTOTAL 4 50550 

CONTIIIGEIICIES 10 0 1  5060 
INSPECTION 9 0 1  4550 

TOTAL CONSTRUCTION 4 60160 

TOTAL COST PER MILE 4 124490 



SIIIGLE- C DOUDLE-CIRCUIT STEEL ROLLING G 5 0 9  R O L L / 5 0 1  HT TERRAIN 

VOLTAGE 
STRUCTURES 

CONDUCTOR 

115 KV 1 1 5  RV 1 1 5  KV 
SGL S T L  POLE* LATTICE STEEL LATTICE S T E E L  
SGL C I R  SGL C I R  DBL C I R  
ROLLING 5 0 / 5 0  5 0 / 5 0  
TOUTLE DRAKE DRAKE 

RIGIIT-OF-WAY WIDTII 7 5  FT 1 1 0  F T  1 1 5  F T  

TONS O F  STEEL OR O F  POLES 6 4 2 5  0 3 8  2 

SURVEYS 
DESIGN 

HATERIALS 
TOWER STEEL L FOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARHS C IVUU)WARE 
CONDUCTOR 
GROUIJDWIRE L COtMTERPOISE 
CONDUCTOR IIARDWARE 
INSULATORS 
VIBRATION L SPACER DAMPERS 
GUYS L ANCIIORS 

SUBTOTAL 

CONTINGEtlCIES 10 01 6 1 9 0  5030 8 5 0  ' 
TOTAL HATERIALS $ 6 8 1 2 0  $ 5 5 3 6 0  8 9 3 5 0  

COtlTRUCTION 
TOWER STEEL C FOUNDATIONS 
POLES - S T E E L  

WOOD 
CONCRETE 

CROSSARMS C HARDWARE 
CONDUCTOR STRINGINCI 
GROUNDWIRE STRINGING 
GUYS L IUICIIORS 
R 0 W CLEARING AND PREP 
ACCESS ROADS 

SUBTOTAL 

C W G E  ORDERS 7 01 
SUBTOTAL 

CONTINGEIICIES 10 0 %  
INSPECTION 9 0) 

TOTAL CONBTRUCTION 

TOTAL COST PER HILL 8 1 4 0 0 0 0  $ 191720 $ 2 6 2 7 3 0  

* C r o e a a r m a ,  c r o e a a r m  h a r d w a r e  C g u y  a n c h o r s  a r e  i n c l u d e d  i n  e t e e l  p o l e  m a t e r i a l  G l a b o r  c o a t s  
8 



SINGLE- L DOUBLE-CIRCUIT WOOD J ROLLING TERRAIN 

230 KV 230 KV 230 KV 230 KV 230 KV 
HPWP IIPWP  new^ n m  I ~ F W P  
SGL CIR SGL CIR BGL CIR BGL CIR DBL CIR 
780' SPA I 680' SPAN 620' SPAN 590' SPAN 725' SPAN 
IiELENS 1IOOD BACIIELOR JEeFERSON IIOOD 

230 KV 
IlEWP 
SGL CIA 
830' SPAN 
RAINIER 

100 FT 

13 8 

$ 23310 
$ 5060 

VOLTAGE 
STRUCTURES 

230 KV 
1IPWP 
SGL CIR 
830' SPAN 
BAlCER CONDUCTOR 

RIGIIT-OF-WAY WIDTll 100 FT 

TONS OF STEEL OR OF POLES 13 8 

SURVEYS 
DESIGN 

MATERIALS 
TOWER BTEEL C FOUNDATTONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARMS C HARDWARE 
CONDUCTOR 
GROUNDWIRE C COUNTERPOISE 
CONDUCTOR IlARDWARE 
INSULATORS 
VIBRATION C SPACER DAMPERS 
GUYS C ANCRORS 

SIIRTPTAL 

CONTINGENCIES 10 01 3970 
TOTAL HATERIALS $ 43700 

CONTRUCTION 
TONZR STEEL C TOUNDATIONS 
POLES - STECL 

r n D  
CONCRETE - 

CROSSARUS C RARDWAM 
CONDUCTOR BTRINQINU 
QROUNDWIRE STRINGING 
GUYS L ANCHORS 
R 0 W CLEARING AND PREP 
ACCESS R O m S  

SUBTOTAL 

C W Q E  ORDERS 7 01 3350 
8UBTOTU $ 51270 

CONTINGENCIES 10 01 5130 
INBPECTION 9 01 4610 

TOT= CONSTRUCTION $ 61010 

TOTAL COST PER  HI^ : i m o a o  



SINGLE-CIRCUIT STEEL ROLLING TERMIN 

VOLTAGE 
STRUCTURE8 

230 KV 230 KV 230 UV 230 KV 
LATTICE STEEL LATTICE STEEL LATTICE STEEL LATTICE STEEL 

2 3 0  KV 
IATTICE STEEL 

1150'  SPNI 1150'  SPAN 1150'  SllUI 1150'  SPNI 
CLACKJMAS ROOWE DESCIIUTI 9 W P ~ U A  

1150 '  SPAN 
JEFFERSON 

RIGHT-OF-WAY WIDTH 125 FT 125 PT 95 FT 9 0  FT 

TONS OF STEEL OR I OF POLES 25 7 26 2 30  0 30 0 

SURVEYS 
DESIGN 

MATERIALS 
TOWER STEEL C TOVNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

C R O S B M S  C 11ARDWNW 
CONDUCTOR 
GROUNDWIRE t COUNTERPOISE 
CONDUCTOR BARDWARE 
INSULATORS 
VIBRATION C SPACER DAHPERB 
GUYS C ANCHORS 

SUBTOTAL 

CONTINGENCIES 1 0  0 1  5590 
TOTAL MATERIALS 8 61510 

CONTRUCTION 
TOHER STEEL C TOUNDATIONB 
POLES - STEEL 

W D  
CONCRETE 

CROSSARHS C HARDWARE 
CONDUCTOR STRINOIHQ 
GROUNDWIRE STRINGING 
GUYS C ANCHORS 
R 0 W CLEARING AND PREP 
ACCESS ROADS 

SUnTOTAL 

C M G E  ORDERS 7 0 1  4590 4680 6000 6090 
SUBTOTAL 8 70200 8 71570 $ 91650 8 93130 

CONTINGENCIES 1 0  0 1  7020 7160 9170 9310 
INSPECTION 9 ON 6320 6440 0250 0300 

TOTAL CONSTRUCTION 6 83540 8 85170 8 109070 4 110820 

TOTAL COST PER H I M  4 172220 8 176980 1 2 2 9 0 3 0  8 235960 



VOLTAGE 
STRUCTURES 

CONDUCTOR 

sltlCLb-LLHCUI'I' Y ~ L E L  r/ 5 0 1  ROLLIIIG/50) HOUNTAIN TERRAIN 

230 KV 230 KV 230 KV 230 KV 230 KV 
LATTICE STEEL LATTICE STEEL LATTICE STEEL LATTICE STEEL LATTICE STEEL 

I 
1150' SPAN 1150' SPAN 1150' SPAN 1150' BPAN 1150' SPAN 
C W C K A M S  ROGUE DESCRUTES UMPQUA JLFFERSON 

RIGRT-OF-WAY RIDTR 125 FT 125 FT 95 FT 90 FT 90  FT 

TONS OF 8TL-L OR d r)T r C A 8  29  2 29  0 39 6 39  6 4 1  9 

HATERIALS 
'IOUER STEEL L FOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARHS L RI\RDRAFlC 
CONDUCTOR 
GROUNDWIRE C COVNTERPOIS~ 
CONDUCTOR IIAIUIRMUX 
Xt19ULATORS 
VIBRhTION C SPACER DAMPERS 
GUYS C NICIIORS 

SUBTOTJG 

CONTINGENCIES 1 0  0 1  6060 6350 865C 9120 10050 
TOTAL MATERIALS 4 66620 8 69000 4 95100 8 100300 $ 110530 

CONTRUCTION 
TdWER STEEL C TOVNDATIONS 
POLES - STEEL 

ROOD 
CONCRETE 

CROSSARMS C BARDWARE 
CONDUCTOR STRINQINO 
GROUNDWIRE STRINCINQ 
GUYS C ANCIIORS 
R 0 W CLEARINC AND P M P  
ACCESS ROADS 

BUBTOTAL 

CHANGE ORDERS 7 0 1  
SUBTOTAL 

CONTItIOENCIEB 10 0 1  
INSPECTION 9 0 1  

TOTAL CONSTRUCTION 

TOTAL COST PER MILE 



DOUBLE-CIRCUIT STEEL ROLLING TERRAIN 

VOLTAGE 
STRUCTURES 

230 KV 230 UV 230 KV 230 KV 230 KV 230 KV 230 KV 
LATTICE BTFEL LATTICE STEEL LATTICE TtEL LATTICE STEEL LhTTICE STEEL SOL STL POLE* SGL STL POL+ 

DIR EHDED DIR EMBED 
115O1SPAN 11501SPAtI 1150rSPhV 115O'SPAN 1150' SPAN 9OO'SPAN 900' SPAN 
CLACIVLMAS ROGUE DESCIIUTES VHPQUA JEFFERSON ROGUE HOOD 

RIGHT-OF-WAY WIDTH 125 rT 125 FT 100 FT 100 FT 100 FT 110 FT 110 FT 

TONS OF STEEL OR I OF POLES 49 9 50 7 50 3 50 3 60 0 6 4 6 4 

SURVEYS 
DESIGN 

HATERIALS 
TONER STEEL L TOCWDATIONB 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARMS L RARDWARC 
CONDUCTOR 
GROUtlDWIRE L COUNTERPOISE 
CONDUCTOR ILARDWW 
XNSULATORS 
VIBRATION C SPALER DArSERS 
GUYS C ANCHORS 

SUBTOTAL 

CONTINGEtICIES 10 01 10990 11530 14520 15470 17050 10930 22490 
TOTAL MATERIALS $ 120066 8 126800 $ 159720 8 170130 $ 107500 8 2d0270 $ 247410 

CONTRUCTION 
T ~ W E R  STEEL L ~ODNDATIONS 
POLES - STEEL 

r n D  
CONCRETE 

CROSSARHS L BARDWARlE 
CONDUCTOR STRINGING 
GROUNDWIRE STRINQINQ 
GUYS C ANCHORS 
R 0 11 CLEARING AND PREP 
ACCESS ROADS 

SUBTOTAL 8 

CHANGE ORDERS 7 0% 
SUBTOTAL 4 

CONTItIGENCIES 10 01 11540 11750 13221 13400 14110 6210 6970 
INSPECTION 9 01 10390 10580 1190C 12130 12700 5500 6270 

TOTALCOHBTRUCTIOH 4 137360 8 139870 $ 1 5 7 3 0  8 160390 4 167900 8 73840 $ 02090 

Crosearms ,  croeaarrn hardware  C g u y  anohors  a r e  i n c l u d e d  i n  s t e e l  p o l e  m a t e r i a l  & l a b o r  c o s t a  



- 3UDL- -- ICUI, --,EL 501 nuhLINb/>u~ HOUNTAIN TERRAIN 

VOLTAGE 
STRUCTURES 

CONDUCTOR 

230 KV 230 lW 230 KV 230 KV 230 Kll  I 

LATTICE STEEL LATTICE BTEEL LATTICE STEEL LATTICE BTEEL LATTICE BTEEL 

RIGHT-OF-WAY WIDTH 125 FT 125 FT 100 FT 100 FT 100 rT 

TONS OF STEEL OR t OF POLES 55 7 56 7 59 6 59 6 62 3 

SURVEYS 
DESION 

HATERIALS 
TOWER STEEL C FOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARMS C IIARDWARE 
CONDUCTOR 
GROUNDWIRE C COUNTERPOISE 
CONDUCTOR HARDWARE 
INSULATORS 
VIBRATION C SPACER DAHPERS 
GUYS C ANCHORS 

SUBTOTAL 

CONTINGENCIES 10 01 11760 12320 14690 15640 17240 
TOTAL HATERIALS 8 129310 $ 135540 8 161610 8 172020 4 1b9680 

CONTRUCTION 
T O m R  STEEL C TOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARHS C lIARDWARt 
CONDUCTOR STRINGING 
GROUt1DWI"P PTRINGING 
GUYS C ANCHORS 
R 0 W CLEARING AND PREP 
ACCESS ROADS 

SUBTOTAL 

CHANGE ORDERS 7 01 9230 9390 9820 9990 10420 
SUBTOTAL 8 141130 8 143570 $ 150060 8 152650 8 159290 

CONTINGEtlCIES 10 01 14110 14360 15010 15270 15930 
INSPECTION 9 01 12700 12920 13510 13740 14340 

TOTAL CONSTRUCTION $ 167940 8 170050 8 170',80 $ 101660 9 189560 

TOTAL COST PER Him 



SINGLE-CIRCUIT STEEL FIAT, ROLLING C 50/50 TERRAIN 

VOLTACF 
STRUCTURES 

CONDUCTOR 

500 KV 500 KV 500 KV 500 KV 500 KV 500 KV 500 KV 
LATTICE STPEL LATTICE STEEL LATTICE STEEL IATTICE STEEL LATTICE STEEL LATTICE STEEL SGL STL POLE* 
FLAT rr AT R O L L I ~ ~ Q  50/50 50/50 50/50 ROLLING 
1150' SPAN 1150' SPAN 1150' SPAN 1150' SPAN 1150' BPAN 1150' SPAN 1'050' SPAN 
3-nUt1TING 3-SEAIlAWR 3-BUNTING 3-SEAllAWK 3-BUNTINO 3 -8 W U W K  3-SEAllAWK 

RIGIIT-OF-WAY WIDTll 115 TT 105 FT 115 CT 105 FT 115 FT 105 TT 100 T'E 

TONS OF STEEL OR I OF POLES 59 7 64 2 66 0 73 8 68 4 77 8 5 

SURVEYS 
DESIGN 

MATERIALS 
TOHER STEEL C FOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARMS L IIARDWARE 
CONDUCTOR 
GROUNDWIRE C COUNTERPOISE 
CONDUCTOR IIARDWARE 
INSULATORS 
VIBFtATION C SPACER DNIPERS 
GUYS C ANCHORS 

SUBTOTAL 

CONTIIICENCIES 10 0 1  
TOTAL HATERIALS 

CONTRUCTION 
TOWER BTEEL C FOUNDATIONG 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARMS L HARDWARE 
CONDUCTOR STRINGING 
GROUNDWIRE STRINGING 
GUYS C ANCHORS 
R 0 W CLEARING AND PREP 
ACCESS ROADS 

SUBTOTAL 

CHANGE ORDERS 7 0 1  8700 9520 10010 11160 11310 12630 0800 
SUBTOTAL $ 132950 8 145590 8 152980 8 170620 8 172930 8 193010 $ 134510 

CONTINGENCIES 10 0 1  13300 14560 15300 17060 17290 19300 13450 
INSPECTION 9 0 1  11970 13100 13770 15360 15560 17370 12110 

TOTAL CONSTRUCTION 8 158220 8 113250 8 102050 $ 203040 6 205700 8 229680 8 160070 

TOTAL COST PER MIL8 $ 366300 8 421760 413230 8 480590 8 449250 4 521860 8 654860 

* C o n c r e t e  f o o t i n g  r a n c h o r  b o l t s  a r e  i n c l u d e d  i n  s t e e l  p o l e  material & l a b o r  c o s t s  



-3UDL- -- ICUI .s "EL FLAT, C ROLLING TERRAIN 

VOLTAGE 
STRUCTURES 

CONDUCTOR 

500 KV 500 KV 500 KV 500 KV 500 KV 500 KV 
LATTICE STEEL LATTICE STEEL LATTICE ETEEL LATTICE STEEL IATTICE STEEL LATTICE STEEL 
FLAT FLAT PI AT ROLLING ROLLINO ROLLING 
1150' SPAN 1150' SPAN 1150' SPAN 1150' SPAN 1150' SPAN 1150' SPAN 
3-SEAIIAWK 4-DESCIIUTS 3-JEFCERSN 3-SEAIIAWK 4-DESCAUTS 3-JEFPERSN 

RIGIIT-OF-WAY WIDTII 150 FT 150 FT 150 FT 150 FT 150 FT 150 FT 

TONS OF STEEL OR OF POLES 134 3 1 4 1  7 135 5 157 3 166 1 158 5 

SURVEYS 
DESIGN 

HATERIALS 
TOWER STEEL C FOUNDATIONS 
POLES - STEEL 

ROOD 
CONCRETE 

CROSSARMS C ILARDWARE 
CONDUCTO" 
GROUNDWIRE C COUNTERPOISI. 
CONDUCTOR IIARDWARE 
INSULATORS 
VIBRfiTIOtl C SPACER DAMPERS 
GUYS ANCIIORS 

SUBTOTAL 

CONTINGENCIES 10 0% 41620 47160 46320 45000 51740 50560 
TOTAL MATERIALS 4 457800 8 518000 8 509510 8 503700 $ 569170 $ 556110 

COWTRUCTION 
'XOfiER STEEL C FOUNDATIONS 
POLES - STEEL 

ROOD 
CONCRETE 

CROSSARHS C RARDNARE 
CONDOCTOR STRINQINO 
GRouND~IRE STRINGING 
GUYS C ANCHORS 
R 0 W CLEARING AND PREP 
ACCESS ROADS 

SUBTOTAL 

CHANGE ORDERS 7 05 17990 10940 1040b 21100 22270 21500 
SUBTOTAL 8 275030 $ 209500 4 2812 0 $ 323720 $ 340470 4 329900 

CONTIt!GENCIES 10 
INSPECTION 9 

TOTAL CONSTRUCTION 

TOTAL COST PER H I U S  4 003450 8 801680 $ 062530 $ 916170 8 1001500 $ 975860 
I I 



VOLTAGE 
STRUCTURES 

CONDUCTOR 

DOUBLE-CIRCUIT STEEL 501 R O L L I N G / ~ O ~  MOUNTAIN TERRAIN 

500 KV 500 KV 500 UV 500 KV 
LATTICE STEEL LATTICE STEEL LATTICE STEEL SGL STL POLE 
50/50 50/50 50/50 50/50 

1 1150 SPAN 1150' SPAN 1150' S AN 1050' SPAN 
3-SEAllAWK 4-DEBCIIUTS 3-JBFFE St4 3-SEAIIAWK 

RIGIIT-OF-WAY WIDTR 150 FT 150 FT 150 Fl 150 FT 

TONS OF STEEL OR Ot POLES 162 1 170 7 163 2 5 5 

SURVEYS 
DESIGN 

HATERIALS 
TOWER STEEL L FOUNDATIONS 
POLES - STEEL 

WOOD 
CONCRETE 

CROSSARMS L RARDWAFtE 
CONDUCTOR 
GROUNDWIRE C COUNTERPOISE 
CONDUCTOR RARDWAFtE 
INSULATORS 
VIBRATION C SPACER DAMPERS 
GUYS C ANCIIORS 

SUBTOTAL 

CONTINGEIICIES 10 01 46430 52350 51100 72340 
TOTAL HATERIALS 8 510770 8 575000 4 562960 4 795710 

CONTRUCTION 
T ~ W E R  STEEL C rOUNDATIONB 
POLES - STEEL 

WOOD 
~\)tlCRE'ta 

CROSSARMS C RIUU)WARlZ 
CONDUCTOR STRINGINO 
GROUNDWIRE STRINOINO 
GUYS C ANCIIORS 
R 0 W CLEARINO AND PREP 
ACCESS ROADS 

SUBTOTAL 

CHANGE ORDERS 7 01 22700 23860 23100 12610 
SUBTOTAL 4 340260 $ 364700 $ 354.90 8 192790 

CONTINGENCIES 10 01 34030 36470 35431 19280 
INSPECTION 9 01 31340 32820 31891 17350 

TOTAL CONSTRUCTION 4 414430 $ 433990 $ 4211 10 8 229420 

TOTAL COB7 PER HI= 

*Concrete tooting & anchor b o l t s  a r e  included i n  I t e e 1  pole material & labor, c o e t a  



Thls Frequency Regulat~on Agreement (thls "Agreement") is made and entered Into t h ~ s  
day of , 199-, by and among representing the Republlc of 

Kazakhstan, representing the Republ~c of Kyrgyzstan, 
representlng the Republ~c of Tajikistan, 

representing the Republlc of Turkmen~stan and representing 
the Republlc of Uzbelustan, (each a "Party" and, altogether, the "Part~es") 

Whereas, the Part~es own and operate facll~t~es for the generatlon and transm~ss~on of 
electrlcal energy, and 

Whereas, the Parties serve electrlcal load withln the~r  respective Republ~cs, and 

Whereas, the Part~es' electrlcal generat~on and transm~ss~on facll~t~es are interconnected 
w~thln the Central Asla Control Area, and 

Whereas, the Part~es recognlze that ~t IS In the best Interests of themselves and their 
customers to operate the Central Asla Control Area as close as possible to a frequency of 50 
Hertz, and 

Whereas, the Part~es recognlze that certaln generation assets must be controlled to assure that 
the Control Area frequency remalns as close as poss~ble to 50 Hertz, and 

Whereas, each Party shares m the responslbll~ty of malntalnlng the Control Area frequency 
as close as possible to 50 Hertz, and 

Whereas, the Part~es acknowledge that the owners of such regulatlng facilities Incur 
add~t~onal costs In regulatlng the frequency of the Central Asia Control Area, 

No\), therefore, the Part~es each In conslderatlon of the mutual agreements set forth hereln, 
agree as follows 

1 DEFINITIONS 

1 1 Agreement The agreement identified m the first paragraph of thls document 
as the same may be amended or supplemented from t ~ m e  to time 

1 2 CAPP The Central Asla Republ~cs Reglonal Electrlc Power Pool, an 
assoclatlon of electrlcal energy companies and applicable Mlnlstr~es of the 
governments of Kazakhstan, Kyrgyzstan, Tajlklstan, Turkmenistan and Uzbekistan, 
establ~shed to oversee and set pollcy for the operat~on of the electr~cal power network 
in the Central Asia Control Area 
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1 3 Control Area The electric power system or combination of electric power 
systems bounded by interconnect~on meterlng and telemetry to which a common 
automatic generation control scheme is applied The CAPP control area includes the 
electrical energy systems of Kyrgyzstan, Tajik~stan, Turkmenistan, Uzbekistan, and 
the southern part of Kazakhstan 

1 4 DC Energia The Central Asia Republics regional electrical energy dispatch 
center and any permitted successors and assigns 

1 5 Effective Date r , 199 J 

1 6 Force Majeure Any act of God, labor disturbance, act of the public enemy, 
war, insurrection, riot, fire, storm or flood, explosion, breakage or accident to 
machrnery 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 

1 7 System All generating facil~ties in the CAPP Control Area wh~ch are subject 
to central dispatch and all transmission facilit~es rated 1 1 OkV or above in the CAR 
Control Area 

1 8 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 Effect~ve Date of t h ~ s  Agreement 

2 PURPOSE 

The purpose of t h ~ s  agreement is to establish a procedure by which the costs of 
prov~ding frequency regulation service within the Central Asla Control Area are 
equ~tably shared among the Parties 

3 STATUS OF PREVIOUS AGREEMENTS BETWEEN THE PARTIES 

3 1 This Agreement is the only agreement in effect among the Parties as of the 
Effect~ve Date regarding compensation for frequency regulation service All previous 
agreements for the compensation for frequency regulation servlce among the Parties, 
either oral or wr~tten, Including the various drafts of this Agreement, shall be of no 
force or effect and shall not be used as a guide to the interpretation of this Agreement 

3 2 The Governments of the Parties to this Agreement are each s~gnatories of the 
Energy Charter Treaty dated December 17, 1994 Therefore this Agreement is subject 
to the terms and cond~tions of the Energy Charter Treaty 

3 3 DC Energla is not a party to this Agreement but the obl~gat~ons of DC Energia 
under Sectlons 5 and 6 are governed by the CAPP System Operator Agreement The 
Parties to this Agreement w111 provide to DC Energia all information necessary for 
DC Energia to make the appropriate allocation among the Parties of billings for 
frequency regulat~on servlce 
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3 4 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 
is signed 

4 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 

5 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 bass of each Party's percentage share of 
the Central Asia Control Area peak load The dispatch~ng of frequency regulation 
service shall be performed by DC Energia, in accordance with cr~teria and procedures 
as establ~shed by the Central Asia Power Pool 

6 BILLING AND PAYMENT 

6 1 B ~ l l ~ n g  for Frequency Regulat~on Serv~ce Each Party which provides 
Frequency Regulation Service shall calculate a monthly bill for such service 
(according to the methodology shown in Attachment A) and shall submit the bill to 
the Central Asia Power Pool by the loth 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 

6 2 Allocat~on of Monthly Costs Based upon each Party's proportional share of 
the prevlous 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 lSh day of the followng month, each party 
for its allocated share, regardless of whether or not the party provided Frequency 
Regulation Service 

6 3 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 b~lled said amount by CAPP If the difference is positive, that Party will be 
reimbursed said amount by CAPP 

6 4 Payment for Monthly Frequency Regulat~on Serv~ce by Partles to CAPP 
Each Party owing CAPP for the net amount of monthly frequency regulation service 
shall mahe 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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6 5 Reimbursement to Part~es 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 re~mbursement 

6 6 Failure 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 
annum 

(b) If a Party fails 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 

6 7 Responsible Party in the Republic of Kazakhstan The Party of the 
Republic of Kazakhstan is responsible for measuring the costs associated with 
frequency regulation in Kazakhstan, calculating monthly bills under Section 6 1, 
making payments under Section 6 4 and receiving reimbursement under Section 6 5 
This Agreement is not contingent on any system of billing and payment among 
generating companies and other entities that are internal to Kazakhstan No 
generating company in Kazakhstan has the rlght to negotiate directly with the other 
Parties concerning frequency regulation services and payments 

7 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 

8 FORCE MAJEURE 

8 1 Obligations Excused A Party's obligations under this Agreement shall be 
evcused (except for its payment obligations) to the extent and for the period that the 
Party's inabil~ty to perform is 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 

8 2 Notlce of Event The Party claiming a Force Majeure event shall give notlce 
in writing to the other Parties as soon as is practicable, but not later than two days 
after the date on whlch such Party knew or should have known of the commencement 
of the Force Majeure event 
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9 DISPUTE RESOLUTION 

Any dispute among the Parties to thls Agreement arlsing out of or related to thls 
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 dec~slon and the matter should not be 
referred to any other panel or court except in accordance with the Energy Charter 
Treaty 

10 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 

11 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 reliable electronic means 

Notlce 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 glven to the Party of the Republic of Uzbekistan at 
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Any not~ce shall be deemed to have been given (I) upon delivery if given by overnight 
courier or hand delivery or (11) upon confirmat~on if given by facsimile or other 
rel~able electron~c means A Party may change its address for receiving notlces 
contemplated by t h ~ s  Agreement by dellverlng not~ce of ~ t s  new address to the other 
Parties 

12 SUCCESSORS AND ASSIGNS 

The rights and obligations created by this Agreement shall inure to and bind the 
successors and asslgns of any of the Parties, provided, however, that such Party shall 
not assign such nghts and obligations wthout the written consent of the other Parties 

13 WAIVER 

Delay by any Party m enforcing ~ t s  r~ghts under thls Agreement shall not be deemed a 
waiver of such rights Any waiver of r~ghts by a Party w ~ t h  respect to any default or 
other matter arislng under t h ~ s  Agreement shall not be deemed a waiver w ~ t h  respect 
to any default or other matter arlsing under this Agreement 

14 SEVERABILITY 

If any term, cond~tion, covenant, restriction or other provision of this Agreement is 
held by a court or regulatory agency of competent jur~sdlction or by leglslatlve 
enactment to be invalid, void or otherwise unenforceable, the remainder of the terms, 
condit~ons, covenants, restr~ctions and other provisions of this Agreement shall 
remain In full force and effect unless such an interpretat~on would materially alter the 
r~ghts and privileges of any Party hereto If any term, cond~tion, covenant, restriction 
or other provision of thls Agreement 1s held by a court or regulatory agency of 
competent jurisdiction or by legislat~ve enactment to be mvalid, void or otherw~se 
unenforceable, the Part~es shall attempt to negot~ate an appropriate replacement 
pro1 lslon or other revlslons to this Agreement to restore the r~ghts and obligat~ons 
conferred under the origlnal Agreement 

15 ENTIRE AGREEMENT 

Thls Agreement, including all schedules, appendices and other attachments hereto and 
made part hereof, is the Part~es' complete and evclusive statement of the terms of the 
Agreement and the matters contemplated herein All prior written and oral 
understandings, offers or other communlcat~ons of every kind pertaming to the subject 
matter of this Agreement are hereby superseded 

16 AMENDMENT 

This Agreement may be amended only In writing and as agreed to by and slgned by 
authorized representat~ves of the Parties 

Draft prepared by Hagler Ballly Consult~ng 



Frequency Regulation Agreement - Page 7 

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

For the Republ~c of Kazakhstan For the Republlc of Kyrgyzstan 

BY BY 
Organization Organization 
Name Name 
Title Title 

For the Republ~c of Tajlhstan For the Republlc of Turkmen~stan 

BY BY 
Organization Organ~zation 
Name Name 
Title Title 

For the Republlc of Uzbehstan 

BY 
Organization 
Name 
Title 
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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 penod 

From operating records obtsuned from the previous month, calculate the absolute 
mean value of the change in MW load level from one hour to the next hour for 
stations assigned by DC Energia to frequency regulation Since there is equal 
likelihood that the deviation was either an increase or a decrease, the mean shall next 
be divlded by two Calculate the system-wide mean deviation by summing all the 
individual stat~ons' mean deviations 

STEP TWO From engineering studles, determine the present value of the total cost per kW 
for each type of generating asset which could be assigned to frequency regulation servlce in 
Central Asia The different types of units could Include low-head hydro, high-head hydro, 
coal-fired thermal, oil-fired thermal, gas-fired thermal, single-cycle gas turblne, 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 = P*r/[l-(l+r) "1 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 llfe 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 its installed capacity by the percentage of time that lt was assigned to such duty and 
also by ~ t s  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 in frequency regulation Multiply each station's percentage 
participation in frequency regulation by that station's monthly value of generation to get each 
statlon7s weighted monthly cost, evpressed on a per-kW basis Sum each stat~on's weighted 
cost to get the system cost (per Republic) over the month for frequency regulation servlce 

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 Regulat~on 
Serv~ce 

(Not a part of the Agreement) 

Assume that the bllled costs of each Party In prov~ding frequency regulatlon servlce 
for the month of November, 1996 were 

Kazakhstan $ 30,000 
Kyrgyzstan $1 00,000 
Tajikistan $125,000 
Turkmenistan $ 10,000 
Uzbek~stan $ 15,000 

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

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

KazaLhstan 3 0% 
Kyrgyzstan 9% 
Taj ~kistan 11% 
Turkmen~stan 8% 
Uzbekistan 42% 

Therefore, each Party IS respons~ble for the following amount 

Kazakhstan 30% of$280,000 = $ 84,000 
Kyrgyzstan 9% of $280,000 = $ 25,200 
Taj ik~stan 11% of $280,000 = $ 30,800 
Turhenistan 8% of $280,000 = $ 22,400 
Uzbekistan 42% of $280,000 = $1 17,600 

Subtract~ng the responsibll~ty charge from the cost of providing the service yields the 
net amount due from each Party 

Kazakhstan $84,000 minus $ 30,000 = $54,000 
Kyrgyzstan $25,200 mlnus $1 00,000 = ($74,800) 
Tajik~stan $30,800 minus $125,000 = ($94,200) 
Turkmenistan $22,400 minus $ 10,000 = $12,400 
Uzbekistan $1 17,600 minus $ 15,000 = $102,600 

Thus, each Party pays for its share of the total Pool cost of providing frequency 
regulatlon service and is also reimbursed for ~ t s  documented costs In providing such 
servlce to the Pool 
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1 Assume that an analys~s of operating records shows that one Republ~c 
determined that ~ t s  system-wide mean deviation over the previous month was 7,000 
kW 

The determinat~on of the weighted monthly cost of frequency regulation IS as follows 

STATlON INSTALLED % OF MONTH AVAIL AVAIL PARTICl VALUE ANNUAL WEIGHTED 

CAPACITY ON FR FACTOR CAPACITY PATION PER h W  FACTOR ANNUAL 

(MW) (MW) COSTKW 

Hydro#l 100 95 00% 99% 94 05 0 12586 $ 1400 0 2 0  .$ 33 24 
Hydro #2 130 85 00% 99% 126 23 0 16893 $ 1 200 0 20 $ 40 34 
Hydro #3 1300 35 00% 99% 519 75 0 69537 $ 800 0 2 0  $ 11129 
Thermal 1800 5 00% 80% 7 2 0 00964 $ 600 0 3 0  $ 1 7 3  

totals 3530 747 23 1 00 $ 188 81 

The welghted cost per month on a per-kW basis is $188 8 1 / 12 = $15 73 

The system's monthly cost of frequency regulation servlce is 
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This Central Asia Power Pool System Operator Agreement (this "Agreement") is made and 
entered into thls 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, Tajikistan, 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 
transmission of wholesale electric power, and 

Whereas, CAPP coordinates and directs the operation of the System through a mechanism of 
central dispatch in order to attain maxlmurn 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 

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

1 2 CAPP The Central Asia Republics Regional Electric Power Pool as defined 
in the first paragraph of this Agreement 

1 3 CAPP Agreement The agreement reached between CAPP and its 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 

1 4 CAPP Partlc~pant An electrical energy company which meets the 
requirements for membership in and is a signatory to the CAPP Agreement 

1 5 Control Area The electrlc power system or combination of electric power 
systems bounded by interconnection metering and telemetry to whlch a common 
automatic generation control scheme is applled The CAPP control area includes the 
electrical energy systems of Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, and 
the southern part of Kazakhstan 

1 6 Crlterla Criteria, rules and standards for administration of CAPP Agreement 
and 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 time 
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1 7 DC ENERGIA The Central Asia Republics regional electrical energy 
dispatch center and any permitted successors and assigns 

1 8 DC ENERGIA Control Center The dispatching facilities used by DC 
Energla in carrying out its responsibilities under CAPP Agreement, consisting of a 
portion of a certain building located in Tashkent, Uzbekistan, together wlth 
furnishings and equipment contained therein 

1 9 Effective Date [ , 199J 

1 10 Force Majeure Any act of God, labor disturbance, act of the public enemy, 
war, insurrection, 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 

1 11 Good Ut~lity Practice Any practice, method, or act engaged in or approved 
by a significant portlon 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 in light of the facts known at the time the declsion was made, 
could have been expected to accomplish the desired result at a reasonable cost 
consistent with good business practices, reliability, safety and exped~tiousness Good 
Utillty Practlce is not limited to a slngle optimum practice, method or act to the 
exclusion of others, but rather is intended to include acceptable practices methods, or 
acts generally accepted in the region 

1 12 Multilateral Wheel~ng Agreement An agreement among the CAPP 
partic~pants establishing a procedure under which a power system, generatlng 
company, or a large Industrial customer in one of the Central Asian Republ~cs may 
submit a request to DC Energia to arrange transmission service 

1 13 Operat~ng 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 time 

1 14 Operating Year A calendar year The first Operating Year shall commence 
on the Effective Date and continue until the following December 3 1, and the last 
Operating Year shall conclude on the date that this Agreement terminates 

1 15 System All generatlng facilities in the CAPP Control Area which are subject 
to central dispatch and all transmission facilities rated 1 lOkV or above in the CAR 
Control Area 
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2 PURPOSE 

The purpose of thls agreement IS to provide the detailed terms and conditions under 
wh~ch DC Energla will, among other things, operate the System and administer the 
mult~lateral wheeling agreements, all with a vlew to fac~litate least cost operation of 
the System, cons~stent with System safety and reliability, non-discriminatory access to 
transm~sslon servlce, Good Utllity Pract~ce and applicable laws and regulations 

3 TERM 

The term of t h ~ s  Agreement shall begin on the Effect~ve Date and continue until 
terminated in accordance w ~ t h  the provisions of Sect~on 13 

4 AGREEMENT ADMINISTRATION 

This agreement shall be administered for and on behalf of (1) DC Energia Board of 
D~rectors, and (11) CAPP or ~ t s  designee 

5 QUALIFICATIONS OF DC ENERGIA 

5 1 Board of D~rectors The Board of Directors of DC Energla shall be 
compr~sed of 11 members with a cross-section of sk~lls and experience (such as, for 
purposes of ~llustration but not by way of mandate or lim~tation experience in 
regulatory affa~rs, electr~c ut~lity management, corporate finance, bulk power systems, 
human resource admin~stration, power pool operations, public pol~cy, consumer 
advocacy, envrronmental affa~rs, business management and ~nformation systems), 
suffic~ent to enable the Board to ensure that DC Energia is sat~sfying its obligations 
under t h ~ s  Agreement One member shall be the D~rector of DC Energia The 
remaining ten pos~tions 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 Republ~c's energy min~stry 

5 2 DC ENERGIA Staff DC Energla shall maintain a staff of employees 
sufficient In number, sklll, training and knowledge to satisfy its obligat~ons under this 
Agreement 

5 3 Confl~ct of Interest No DC Energia Director or employee shall allow 
himself/herself to remaln m a position where he/she would receive financial gain by 
e~ther a pol~cy or an operat~ng dec~s~on  taken by DC Energla 

5 4 Non-Profit Ent~ty DC Energla shall exist as a non-profit corporation and not 
engage in for-profit act~vity 

6 RIGHTS AND OBLIGATIONS OF DC ENERGIA 

6 1 Operat~on of the System DC Energla shall serve as the operator of the 
CAPP Control Area and shall assume respons~bii~ty for operation of the System, 
cons~stent with the terms of t h ~ s  Agreement, CAPP Agreement, the Criter~a and the 
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Operating Procedures, System safety and reliability, open non-discriminato~y access 
to transmiss~on servlce, Good Utility Practlce and appl~cable laws and regulations 

6 2 Administration of Mult~lateral Wheeling Agreements DC Energla will 
prepare lnvolces based upon the Multllateral Wheellng Agreement and monitor the 
payment of these involces 

6 3 System Plannlng DC Energia shall conduct System assessment and plannlng 
at the d~rection of CAPP DC Energia shall have the author~ty to independently 
conduct System assessment and plann~ng as it may deem necessary, and shall report 
findlngs whlch result from such assessment and plannlng to CAPP 

6 4 Facilities and Equlpment [Th~s sect~on will describe DC Energla s rights to 
use facil~t~es and equipment currently owned by the "owner" of the United Control 
Center, possible rent payments or transfer of ownersh~p, etc ][Who is the present 
owner?] 

6 5 Emergency Power DC Energia shall have authority to enter into Internal 
contracts to procure emergency power under the condit~ons set forth in the Cr~teria 
and Operating Procedures DC Energia may direct any Central Asia partic~pant to 
take any reasonable action necessary to preserve the reliable operatlon of the Central 
Asla Control Area under the circumstances and In the manner set forth in the Criteria 
and the Operat~ng Procedures 

6 6 System Shutdown In the event that a System shutdown occurs affecting all 
or part of the Central Asla Control Area, DC Energia shall, In accordance with the 
Criteria and the Operating Procedures, coordinate the restoration of servlce in 
conjunction w ~ t h  the lndlv~dual Republics' nat~onal control centers 

6 7 Interconnect~on Contracts DC Energla shall admln~ster the interconnection 
contracts between the CAPP Control Area and contiguous Control Areas 

6 8 Relationsh~ps nlth Central Asia Republlcs' National Control Centers DC 
Energla shall have the authority and responsibility to monltor the operatlon of the 
lndiv~dual Republlcs' nat~onal control centers to ensure the~r  compliance w ~ t h  the 
Criteria, the Operating Procedures and appropriate standards of conduct DC Energia 
shall also evamlne issues of rel~ability as they relate to the lndlvidual Republlcs' 
control centers and the~r  funct~ons and make such recommendations to CAPP as it 
deems appropriate 

6 9 Dissemination of Information DC Energia shall disseminate informat~on 
furnished to ~t by CAPP members cons~stent w ~ t h  CAPP Informat~on Policy [to be 
developed], and shall maintain the confidentiality of such information in accordance 
with the provisions of such policy 

6 10 Code of Conduct DC Energla shall develop and implement an employee 
code of conduct that, at a minimum, prohibits any of DC Energla's employees from 
violat~ng the terms of this Agreement 
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6 11 Annual Report and Performance Audit DC Energla shall prepare and 
submit to CAPP an annual report on lts performance under t h ~ s  Agreement and 
cooperate in the conduct of a periodic audit of its performance The aud~t  shall be 
conducted by an independent th~rd party to be chosen by mutual agreement of the 
Parties, and shall be conducted at such Intervals as shall be determined by CAPP, but 
in any event not less frequently that every two years 

6 12 Financial Aud~t  DC Energia shall deliver to CAPP as soon as available but 
m any event w~thin ninety (90) days after the end of each calendar year a financial 
aud~t  report for such year for DC Energia, duly cert~fied by independent publ~c 
accountants of recogn~zed standing acceptable to CAPP 

7 RIGHTS AND OBLIGATIONS OF CAPP AND THE CAPP PARTICIPANTS 

7 1 Operation of Facilities The CAPP Participants shall operate their facilit~es 
which are part of the System at the direction of DC Energia, consistent with the terms 
of this Agreement, CAPP Agreement and the Tariffs, the Criteria and the Operating 
Procedures, System safety and rel~ability, open non-discr~m~natory access to 
transmission service, Good Utility Practice and applicable laws and regulations 

7 2 Provision of Information CAPP and the CAPP Participants shall provide 
DC Energia with any and all information within their custody or control that DC 
Energla deems necessary to perform its obligations under this Agreement, subject to 
applicable confidentiality limitat~ons contained in CAPP Information Policy 

7 3 Development of Additional Criter~a CAPP shall, in conjunction with DC 
Energia, develop and prov~de DC Energia with addit~onal Cr~teria and Operat~ng 
Procedures appropriate to allow DC Energia to carry out its obligations under this 
Agreement 

7 4 Payment for Services CAPP shall pay DC Energla for services prov~ded 
pursuant to the terms of this Agreement In addition to providing finding for DC 
Energia s operation and maintenance eupenses, CAPP shall provide long-term 
financing for capital improvements, as budgeted accord~ng to the process described In 
Section 8 

7 5 Payment for Audits CAPP shall bear all costs of the performance and 
financial audits to be conducted in respect of DC Energla pursuant to Sections 6 11 
and 6 12 of this Agreement 

7 6 Emergency Actlons The CAPP Participants shall respond to DC Energia's 
directions for actions necessary to preserve the reliable operat~on 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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8 DC ENERGIA BUDGET 

8 1 First Operat~ng Year The budget for the first Operating Year shall be set 
forth in Schedule A [to be developed] 

8 2 Preparation of Annual Budget Seventy-five (75) days before the start of 
each Operating Year, DC Energia shall prepare and subm~t to CAPP a detalled budget 
for the upcomlng Operating Year 

8 3 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 

8 4 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 in effect as to those portions on which no 
agreement has been reached on a pro rata monthly bas~s, as adjusted by multiplying 
such portion of the then-current budget by a reference index [to be zdentrfied], 
provided however that (1) the applicat~on of such index shall not increase the 
unapproved portion of the budget above DC Energla's proposed budget, and (11) there 
shall be excluded from the budget for the next Operating Year any ektraordinary 
nonrecurring expenses incurred by DC Energia durlng the current Operating Year 

8 5 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 lim~ted 
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 

9 BILLING AND PAYMENT 

9 1 Obligation to Pay CAPP shall pay DC Energia for its operating expenses 
and working cap~tal requirements as set forth m the then-current budget Each Central 
Asia Partlcipant shall be liable only for such port~on of such evpenses and norking 
capital requirements as are allocated to such Participant in accordance with the 
provisions of CAPP Agreement [to be developed], subject to Sect~on 9 4 of this 
Agreement 

9 2 Perlod Bill~ng and Payment DC Energia shall prepare an itemized 
statement no less frequently than once a month for each Central Asla Partic~pant, 
setting forth the amounts owed to DC Energla pursuant to this Agreement and the 
other amounts, if any, to be collected from or d~sbursed to such Central Asia 
Partlcipant by DC Energla pursuant to the performance of ~ t s  obligations under t h ~ s  
Agreement Such statements shall be prepared on a net basis, Indicating the total 
amount to be pa~d  to DC Energia or the total amount to be disbursed by DC Energla, 
as the case may be 

9 3 Payment Disputes If a Participant d~sagrees with any amount set forth in a 
statement from DC Energia, that Partic~pant shall promptly notify DC Energla and DC 
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Energla shall attempt to resolve such d~sagreement w ~ t h  that Part~cipant If the 
d~sagreement cannot be resolved by the Part~cipant and DC Energia, DC Energia shall 
refer the matter to CAPP for resolut~on If DC Energla disagrees with the resolution 
by CAPP, ~t may seek d~spute resolution under Section 12 1 of this Agreement If the 
Part~cipant disagrees w ~ t h  the resolut~on by CAPP, ~t may seek dispute resolution 
under the dispute resolut~on procedures of CAPP Agreement Notw~thstand~ng a 
Part~cipant's disagreement with any amount set forth in a statement from DC Energ~a, 
that Part~cipant shall pay when due the full amount, ~f any, shown as due from such 
Partic~pant on such statement and such payment shall not prejudice the rights of the 
Part~cipant to dispute the amounts set forth m such statement 

9 4 Fa~lure to Pay 

(a) A failure of a Participant to pay DC Energia with~n the time for 
payment shall result In interest accruing on such unpa~d amounts at a rate 
equal to % per annum 

(b) If a Part~cipant falls to pay DC Energla any amount requ~red under 
Sect~on 9 of t h ~ s  Agreement, DC Energia shall prov~de notlce to such 
Participant of the non-payment If, by the due date for payments in the nevt 
bill~ng cycle, such Partic~pant has not cured the non-payment, DC Energia 
may withhold and, in the case of amounts payable under Sect~on 9 1, retain 
any such unpa~d amount, ~nclud~ng Interest at a rate of % per annum, from 
any other amounts that would otherw~se be d~sbursed by DC Energla to such 
Part~cipant on such date If DC Energia is unable and is, In the sole judgment 
of DC Energ~a, unlikely to be able to cure such non-payment through such a 
w~thholding, DC Energla shall send a not~ce to CAPP CAPP may take such 
measures as may be permitted under CAPP Agreement to collect such overdue 
payment from the default~ng Part~c~pant If CAPP fails, with~n 30 days of the 
receipt of such notice, to collect such non-payment and if such non-payment 
relates to an amount payable under Sect~on 9 1, DC Energia may, In addit~on 
to any other remed~es that ~t may have at law or In equity, make such pro rata 
adjustments to the statements of the other Partic~pants as may be requ~red to 
hold DC Energla harmless from the effects of such non-payment 

(c) DC Energla shall not have any obl~gation to make a payment to any 
Part~c~pant to the extent that DC Energia has not collected amounts sufficient, 
after deduct~on of amounts due to DC Energla pursuant to Sect~on 9 1 or the 
Tar~ffs, to make such payment If any Part~c~pant or a customer of 
transmlsslon services wh~ch 1s not a Part~c~pant falls to pay DC Energla the 
full amount due from such Participant or ent~ty when due, DC Energ~a, m 
disburs~ng amounts collected, shall allocate the resulting shortfall among the 
Part~c~pants in accordance with CAPPICAPP Part~c~pants Agreement 

(d) If DC Energia 1s prevented from, or IS delayed In, making a payment 
due to the other Part~c~pants because of the timing of cash flows, CAPP shall 
designate a subcomm~ttee to work with DC Energla to revlse the b ~ l l ~ n g  and 
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payment cycle or to take such other steps to allow DC Energia to make 
payments when due 

10 LIABILITY, INDEMNIFICATION AND INSURANCE 

10 1 L~abil~ty of DC ENERGIA DC Energia shall not be liable to the 
Part~c~pants for ~ t s  operat~onal dec~sions, ~ t s  admlnlstrat~on of Tariffs or its 
~mplementation of the Criteria, provided it has acted within the scope of its 
author~ty under this Agreement and has not willfully breached thls Agreement 
or engaged m willful misconduct 

10 2 Liabil~ty of CAPP Partlc~pants The Participants shall not be l~able 
to DC Energia for a failure to perform under the terms of this Agreement, 
unless that failure to perform was a willful breach of thls Agreement 

10 3 Llm~tat~on of Liability In no event shall either Party to t h ~ s  
Agreement be l~able to the other Party for any incidental, consequential, 
mult~ple or punltive damages, loss of revenues or profits attorneys fees or 
costs arislng out of, or connected In any way with the performance or non- 
performance of this Agreement 

10 4 Indemnification CAPP shall lndemn~fy DC Energia against liablllty 
to third partles for its operational decis~ons, ~ t s  administration of Tariffs or its 
~mplementation of the Cr~ter~a, provided it has acted w~thln the scope of its 
author~ty under thls Agreement and has not w~llfUlly breached this Agreement 
or engaged In willfi~l misconduct 

10 5 Insurance DC Energla shall procure or cause to be procured and shall 
ma~ntain In full effect at all tlmes durlng the term of thls Agreement, all 
insurance requlred by applicable laws or regulatlons and customary in the 
electric util~ty Industry through Insurance pollcies w ~ t h  responsible Insurance 
companies authorized to do bus~ness m Central Asla In such amounts and for 
such coverages and upon such terms as agreed to through the process of 
approving DC Energla's budget 

11 FORCE MAJEURE 

11 1 Obligations Excused A Party's obl~gat~ons under this Agreement 
shall be excused (except for ~ t s  payment obligations) to the extent and for the 
per~od 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 durat~on of the same, 
provided that the Party clalmlng Force Majeure shall make all reasonable 
efforts to cure, m~tigate or remedy the effects of the Force Majeure event 
Nothing herein shall be construed to require either Party to settle a labor 
dispute 

11 2 Notlce of Event The Party claim~ng a Force Majeure event shall glve 
notice in w r ~ t ~ n g  to the other Party as soon as is pract~cable, 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 

12 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 Committee, for informal 
resolution as soon as is practicable If informal 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 

13 DC ENERGIA TERMINATION OR RESIGNATION 

13 1 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 in a satisfactory fashion, CAPP shall 
attempt to resolve the performance problem informally with the 
management of DC Energla In the event that such informal efforts to 
resolve such performance problems are unsuccessful, the Chairman of 
CAPP shall put CAPP's concerns in 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 submit the 
problem for resolution in accordance with the dispute resolution 
procedures set forth in Section 12 

(b) In the 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 materially impairs the safe or 
reliable operation of the Central Asia Control Area, CAPP shall not be 
required to pursue informal resoiution 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 In light of the nature of the violation, 
proceed immediately to seek to remove DC Energia under Section 
13 2(b) if such violation has not been cured by DC Energia to the 
satisfaction of CAPP DC Energia shall not have the r~ght to submit a 
disagreement involving a matter described in the immediately 
preceding sentence for dispute resolution under Section 12 1 
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13 2 Removal Vote 

(a) In the event DC Energla's Board of Directors falls to satisfy the 
concerns submitted to it pursuant to Section 13 1 to the sat~sfaction of 
CAPP within 60 days of the submittal, or if 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 per~od and the concerns have not been resolved through such 
procedures, CAPP shall have the right to submit the performance 
problem to the Executive Board of CAPP for a vote as to whether DC 
Energia should be removed and replaced 

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

(c) Other than in the circumstances specified in Section 13 1 (b), it 
is the intent of the Parties that the procedures m thls 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 l(a) to resolve concerns regarding DC Energla's performance by 
means short of removal of DC Energia 

13 3 Individual Party Concern with DC Energla In the event that any 
Participant belleves that DC Energia IS not performing satisfactorily, such 
Participant may pursue the matter only by submitting a compla~nt in writing 
concerning the matter to CAPP If CAPP agrees with the complaint, the 
procedures of Section 13 1 shall apply 

13 4 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 Committee of CAPP shall designate three 
individuals, representing a diversity of interests, to form a 
subcommittee 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 subcommittee allocated 
among the Participants in the same proportions as the allocation of DC 
Energia budget for the current year 

(c) The selection of the new independent system operator and the 
proposed new service agreement or an assignment of this A, oreement 
shall be subject to approval by a vote of CAPP Elecutive Committee 
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13 5 Transit~on Durlng the period that a new Independent system operator 
is being chosen In accordance with Section 13 4, thls Agreement shall remaln 
In effect and DC Energla shall continue to perform its funct~ons m accordance 
with t h ~ s  Agreement DC Energia shall also work with the subcommlttee 
appointed pursuant to Sect~on 13 4 and the new Independent system operator 
to effect a smooth transition, mcludlng, if requested by such subcomm~ttee, (I) 
ass~sting In the preparation of an inventory of all equ~pment and supplies, (11) 
assigning all subcontracts and other contracts as directed and (111) assisting the 
training of any personnel of the successor Independent system operator 

13 6 Breach of Contractual Obllgat~ons by Partlclpants 

(a) If a Participant falls to perform any of its obligat~ons (other 
than its payment obl~gat~ons) to DC Energla under this Agreement for 
reasons other than Force Majeure, DC Energla shall prov~de not~ce of 
such fa~lure to such Participant and to CAPP If, w~thin 60 days of the 
date of such not~ce, such Partlc~pant has not made substantial progress 
to remedy such fa~lure to perform, DC Energla shall send a not~ce of 
such fallure to CAPP Evecutlve Comm~ttee 

(b) The CAPP Executlve Comm~ttee may take such measures as 
may be perm~tted under the CAPP Agreement to remedy the fallure to 
perform by the default~ng party If CAPP Evecutlve Comm~ttee fails, 
w~thln 30 days of the receipt of such notice, to remedy such failure to 
perform, and such fallure has a mater~al adverse effect on DC Energia, 
CAPP Executlve Committee shall inform DC Energla of the reasons 
for its fa~lure to remedy the default and DC Energla may pursue any 
other remed~es that ~t may have at law or In equ~ty 

(c) If a Partlcipant fails to comply with an authorized direction 
from DC Energ~a, In the circumstances In whlch such failure IS not 
perm~tted by the Cr~ter~a and the CAPP Agreement, and such failure 
~mperils the safety or reliability of the Central Asia Control Area, DC 
Energla shall be author~zed to take any actlon ~t deems to be prudent to 
ma~nta~n the safety and reliability of the Central Asia Control Area In 
such circumstances, DC Energla shall have the r~ght to request CAPP 
Execut~ve Comm~ttee to address such Partlc~pant in accordance with 
the provisions of the CAPP Agreement 

13 7 Resignat~on of DC Energla If, after follow~ng the requ~rements of 
Section 13 6, the fa~lure of a Partlcipant to perform an obligation under thls 
Agreement has not been cured, and such failure to perform has a material 
adverse effect on DC Energ~a, DC Energla may, In add~tion to any other 
remed~es that it may have at law or In equity, reslgn by giving notice to CAPP 
Executive Comm~ttee An uncured fa~lure of a Participant to make a payment 
due to DC Energla shall be deemed to have a material adverse effect on DC 
Energla 
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14 GOVERNING LAW 

The terms of thls Agreement shall be construed and enforced in accordance 
w ~ t h  the laws of 

15 NOTICES 

Except as othenv~se expressly prov~ded herem, any not~ce requ~red hereunder 
shall be m writing and may be given by any of the follow~ng means Overn~ght 
courler, hand delivery, facsimile or other reliable electron~c means 

Notlce shall be glven to DC Energla at 

Not~ce shall be glven to CAPP at 

Any notice shall be deemed to have been given (1) upon dellvery if glven by 
overn~ght courier or hand delivery or (11) upon confirmat~on if glven by 
facs~mlle or other rel~able electronic means E~ther Party may change the~r  
address for recelvlng notlces contemplated by this Agreement by dellver~ng 
notlce of ~ t s  new address to the other 

16 SUCCESSORS AND ASSIGNS 

The rights and obl~gations created by this Agreement shall inure to and bind 
the successors and asslgns of DC Energla, provided, however, that DC Energia 
shall not asslgn such rights and obl~gat~ons w~thout the wrltten consent of 
CAPP Evecut~ve Comm~ttee 

17 RELATIONSHIP OF THE PARTIES 

Nothing in t h ~ s  Agreement IS intended to create a partnersh~p, jolnt venture or 
other joint legal ent~ty making e~ther Party jointly or severally liable for the 
acts or omissions of the other Party [thls wordzng may not be necessary zn 
Central Asla] 

18 WAIVER 

Delay by e~ther Party In enforcing ~ t s  r~ghts under this Agreement shall not be 
deemed a walver of such r~ghts Any walver of r~ghts by e~ther Party w ~ t h  
respect to any default or other matter arislng under t h ~ s  Agreement shall not be 
deemed a walver with respect to any default or other matter anslng under thls 
Agreement 
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19 SEVERABILITY 

If any term, condition, covenant, restriction or other provislon of this 
Agreement IS held by a court or regulatory agency of competent jurisdiction or 
by legislative enactment to be invalid, v o ~ d  or otherwise unenforceable, the 
remainder of the terms, condit~ons, covenants, restrictions and other provisions 
of this Agreement shall remain In full force and effect unless such an 
interpretation would materially alter the rights and privileges of either Party 
hereto If any term, cond~tion, covenant, restriction or other provislon of this 
Agreement is held by a court or regulatory agency of competent jurisdiction or 
by legislative enactment to be invalid, v o ~ d  or otherwise unenforceable, the 
Part~es shall attempt to negot~ate an appropriate replacement provision or other 
revlslons to this Agreement to restore the rights and obligations conferred 
under the original Agreement 

20 HEADINGS 

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

21 COUNTERPARTS 

T h ~ s  Agreement may be executed in any number of counterparts, each having 
the same force and effect as the original 

22 ENTIRE AGREEMENT 

This Agreement, including all schedules, appendices and other attachments 
hereto and made part hereof, is 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 

23 AMENDMENT 

This Agreement may be amended only in writing and as agreed to by DC 
Energia and CAPP, acting pursuant to a vote of the Executive Committee 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 BY 
Name Name 
T~t le  Title 
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SCHEDULE A 

BUDGET FOR OPERATING YEAR 199 - 

[to be developed] 
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Dand Thornton, CMPI 
Charles Zimmermann, Hagler Bailly Consulting 

Regional Semlnar on International Electric Power Contracts 
AImaty, Kazakstan, December 11-12, 1996 

This document contains answers to questions raised by the Ministry of Power Industry 
of Uzbekistan follow~ng the seminar held In August 1996 In Tashkent The following 
questions are discussed here 

#I Contractual relationships In what way are the relat~onsh~ps on electr~czty 
energyflows arranged between 

the power pools m the USA 
the energy cornpanles wlthzn the powerpool 
the countrzes (e g USA-Canada, France-Spam, etc)  

#2 Tariff setting In what way are the tar@ on mutual energy and powerflows 
set In the power company, rn the pool, between the power company and the pool, and 
between the countrres as well 

#3 Regulation of frequency Is there any methodology on how to detemzlne the 
expenses of the power company ~vhlch regulates the capacrty m the power pool by the 
Hydros 7 Who shall cover such expenses 7 

#4 Customs procedures Do any customs pr ocedzrres on rnterstate electrrclty 
flows and wheelmng exist 7 Ifthey do, what are the procedures and customs duty 
rates 7 

#5 Wheeling tar~ffs What are the average tarrffs for electrrcrv wheelrng servrces 
made by the power company (by the pool or by the country) 7 

#6 Settlements What IS the basel~ne for the mutual settlements 7 In what way 
are the Intersystem electrrclty flows, wheelrng and frequency regulatzon servlces 
accounted 7 

Our answers are based on U S and Canadlan experience In questlon 4 (customs 
duties) we also d~scuss European experience 

Definit~ons of terms 

In providing answers to these questions we use certain terms to describe the power 
sector in the Un~ted States and Canada 

A state is one of the 50 states In the USA A provrnce is one of the provinces of 
Canada 
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A power systern is an organization which owns and operates electric networks If ~t 1s a 
private company ~t must have a legal structure comparable to an open joint stock 
company in the CIS If ~t is a government enterprise it may be owned by the national 
government, by a state or province, by a county (a small reglon located within a state), 
or by a city The large prlvate companies own generat~ng stations as well as networks 
Many of the smaller enterprises owned by countles and cltles do not own generating 
stations 

A polverpool 1s a group of power systems which have voluntar~ly formed a pool by 
slgnlng a pool agreement 

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

Energy which is returned m krnd consists of energy wh~ch is delivered and received m 
equal amounts at d~fferent times, so that there is no payment of cash and no payment 
with barter, there 1s no mutual settlement This energy flow is measured hourly but 
the power systems attempt to malntain a net balance (saido) equal to zero over an 
agreed time period (for example, a year) 

Energy is measured in kwh or MWh Capac~fy is requested or scheduled by the buyer 
and is measured in kW or MW Polvei is measured in MW and ~t is simply a phys~cal 
flow, it is not necessarily requested or scheduled by the power system which recelves 
it 

A regronal councrl is a group of power systems which are interconnected and have 
voluntar~ly formed a counc~l to set reliabil~ty standards Two of the ten reg~onal 
councils in North Amerlca are power pools and the other e~ght regional councils are 
not power pools All of the reg~onal councils are members of the North Amerlcan 
Electric Reliability Council, which sets rel~abil~ty standards for the U S and Canada 

Anc11lai-y servrces include frequency control, voltage control, reactive power control, 
maintenance of reserve capacity, and other services necessary to support networh 
operations and ensure rel~ability of power supply 

Quest~on #1 Contractual relationships 

In what way are the relatronshrps on electricity energy flows ar~anged between 

the power pools m the USA 

the energy cornpanres wrthrn fhe power pool 

the counfr les (e g USA-Canada, France-Spam, etc) 

Within the Unlted States, power pools are private (non-government) organizations 
which act as agents for their participating electrlc u t ~ l ~ t y  companies (predominantly 
prlvate companies also) One Pool may enter into a contract with another pool for 
various services, depend~ng on the ~ndividual and aggregate needs of its participants 
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The contract may be for energy only, for capacity only, for a comblnat~on of capaclty 
and energy, or may be structured as an Interconnect~on Agreement, incorporating a 
comprehensive set of servlces Including, besides energy and capaclty, other servlces to 
the mutual benefit of both pools (and then partlclpants) 

Durlng the Semlnar whlch were conducted m Tashkent In August of 1996, we 
descr~bed an Energy Contract between the New England Power Pool (NEPOOL) and 
Hydro-Quebec Although thls contract IS between a US power pool (NEPOOL) and a 
Canadlan utllity (Hydro-Quebec), the form 1s nearly ~dentlcal with that of a contract 
between two US pools (deleting the few international aspects) Mr B~ddlson, Hagler 
Ballly/Almaty, has a copy of the NEPOOL - Hydro-Quebec Contract and can make a 
copy available for you I am sendlng, by separate cover, an example of a second 
contract, an Interconnectlon Agreement between NEPOOL and the New Brunsw~ck 
Power Cornrnlssion (Canada) 

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

Indiv~dual electr~c power companies withln a pool may negotiate and execute bilateral 
contracts for energy and/or capacity or may negotiate and execute comprehenslve 
interconnection agreements, subject to revlew and approval by the Pool The Pool's 
Interest In revlewlng the proposed transaction 1s to ensure that such a transaction does 
not place an undue ~mpact upon other part~clpants w~thln the Pool In other words, ~f 
a proposed transaction would place llrn~tat~ons on an exlst~ng economy energy contract 
(for Instance), the Pool would elther d~sallow ~t entirely or place restrlctlons on ~ t s  
operat~on I am sendlng (under separate cover) examples of both a long-term bilateral 
contract and a shorter term, more standard~zed contract 

Internat~onal contracts 

In North Arner~ca, lnternatlonal contracts may be negot~ated and executed by Pools, 
acting as agents for their partlc~pants, or by lndlv~dual companles or consortlums of 
companles 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 comprehens~ve 
interconnection agreements In the August Seminars, we described the 
NEPOOL/Hydro-Quebec Energy Contract (ment~oned above) and also an 
Interconnect~on Agreement between Central Malne Power Company and Hydro- 
Quebec Both of these documents are available from Mr Blddlson at the Almaty 
office of Hagler Ballly Consulting 

Quest~on #2 Tanff se t t~ng 

In what way a1 e the tai rffs on mutual energy and powerflows set m the power company, m 
the pool, benveen the power company and the pool, and benveen the countrzes as well 

There are many different approaches to tar~ff-sett~ng in the United States as a result of 
the var~ety of ownership structures for power sector organlzatlons and the fact that 
each state government has the legal author~ty to set regulat~ons that are different from 
the other state government's regulations In the following d~scuss~on we will try to 
keep our answer simple, we wlll descr~be the most common approaches to tariff- 
settlng 
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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 commission, usually called the Public 
Utilities Commission This commission includes a decision-making board at the 
highest level and it also includes a staff of technical experts who revlew the 
documents and plans submitted for approval A large commission may have various 
administrative law judges who issue 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 
lnvolves 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 is wheeled during the same year Production 
cost includes an allowance for dlvidend 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 tariffs, and normally some minimum monthly fee is 
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 b~ l l  that covers the production cost of the electricity sold 
during the test year (or the cost of wheellng 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 In the target 
level of revenue for the power system 

Once the tariffs are calculated by the power system and approved by the commission 
on the basis of projections for the test year, the tariffs are normally adjusted on a 
monthly basis according to changes in the cost of purchased fuels and purchased 
electricity When the price of heavy fuel oil changes as a result of oil market 
conditions, for example, the power system is normally allowed to adjust the price of 
electricity generated from heavy fuel oil and sold to end users Fuel prices are 
typically considered to be outside the control of the power system, and therefore the 
commission establishes a procedure for adjusting prices monthly (or annually) 111 

response to fuel price changes 

Additronal information on trad~tional U S procedures for calculating tariffs to end 
users 1s found in a publication of the Edison Electric Institute which is available (in 
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Russlan) from the Almaty office of Hagler Bailly Consulting This short publlcatlon is 
ent itled Progress m the Creatron of Tal gffs for Electrrc Enelgy 

Transactions between the power system and the pool 

The prlces for electric capaclty 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 ach~eved by a power pool may result 
in a lower cost of electricity but do not result in hlgher electricity prices Each power 
pool has its own set of rule For the New England Power Pool the pricing procedure 
is described in the presentation on Power Pool Operation by David Thornton, in 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 
basls 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 exlst between the power system and the pool In some cases a 
pool can schedule or facil~tate short-term transactions between two power systems 
There are no tariffs for energy and power flows "in the pool" (as opposed to energv 
and power flows "between the power company and the pool") because the pool does 
not have an internal market for electricity The pool qulckly resells any electricity that 
lt buys It may earn a "profit" on purchases and sales, and then redistribute thls profit 
to the power systems that own the pool 

The federal government of the United States manages a Federal Energy Regulatory 
Coinmission (FERC) which has the legal authority to set the tariffs for electricltg in 
any sales or wheeling transaction involving two or more states Most of the actlvitles 
of FERC are directed to transactions outside the operations of pools such as the New 
England Power Pool The FERC has anti-monopoly powers, in the electrlc sector, it 
must protect the interests of buyers, when the seller is 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 Amer~ca, sales of electricity across ~nternational 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 slgn the contracts, and there 1s no natlonal organization which holds a 
monopoly over power exports or Imports Therefore the prlces of electricity sold 
between the United States and Canada are determined by negotiation between the 
parties to the contract, and the contract is subject to the approval of the FERC (on the 
U S side) and the National Energy Board (on the Canadian side) Normally the 

' Thls title was used in the Russian translat~on The Engllsh verslon IS entltled Tl7e AH of Rare Design 
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approval 1s a routlne matter and the government agencles do not change the terms of 
the contract On both s~des the government does not play a direct role In contract 
negot~ations, it normally entrusts the power company to negotiate electr~city Import or 
export contracts that are advantageous to the power company 

It IS very common for the prlces of energy In U S -Canada transact~ons to be based on 
product~on costs - specifically, on the buyer's decremental cost and/or the seller's 
incremental cost Therefore both sides set up a system for shar~ng information on 
production costs The accounting systems are s ~ m ~ l a r  in the two countries and there 1s 
a level of trust on both sides, the buyer and seller assume that the product~on cost 
informat~on provided by the other side 1s accurate F~xed prlces are not usually found 
In U S - Canada electricity transact~ons 

Question #3 Regulat~on of frequency 

Is t he~e  any nzethodology on how to detennrne the expenses of the power company whrch 
regulates the capacrfy rn the power pool by the Hydros Who shall cover such expenses? 

In North America, power pools each operate a control area, whlch is defined as an 
electric power system or combination of electr~c power systems bounded by 
lnterconnect~on metering and telemetry to whlch a common generat~on control 
scheme 1s appl~ed The pool dlspatch center's control computer sends control pulses 
(raise/lower) to generatlng un~ts  whlch are equipped to receive and respond to them 
NEPOOL expects that each of ~ t s  Part~cipants will share In the responsibility of 
regulation Toward this goal, the NEPOOL Operations Committee determines which 
generatlng units among all the participants in 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 whlch equlp thelr 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 un~ts  and for 
adverse efficiency consequences In NEPOOL, charges are assessed in two parts 
F~xed Costs and Hourly Costs 

Fried Costs 

Those units which either haven't installed the necessary control equ~pment, and those 
which have but do not have the automat~c generation control (AGC) feature available 
the expected 90 percent of the t ~ m e  must pay a penalty to the pool The unit's AGC 
availab~lity rate is defined as the number of hours per year that the u n ~ t  1s available for 
AGC while the u n ~ t  is available for operation, div~ded by the number of hours that the 
unit 1s available for operat~on If, for example, a un~t's AGC availability 1s 60%, it 
receives a 30% defic~ency (the amount by which it was deficient from 90%) The Pool 
determines a "gener~c annual carrylng cost" for AGC equ~pment and updates ~t from 
tlme to tlme Each unit's AGC Deficiency Charge is determined by multiplying its 
deficiency percentage times the generic annual carrying cost If, for the example 
glven, the generic carrylng cost were $50,000, the AGC Defic~ency 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 tlmes the 
number of months late In the current year 

At the end of the calendar year, deficient participants w~ll  be billed for the past year 
based upon the rules set forth above The dollars In the fund are then distributed on a 
pro rata bas~s on the product of the unit's generic annual carrylng costs and the 
number of hours per year that the unit is available for AGC while the unit 1s ava~lable 
for operation 

Hourly Costs 

This component compensates the Participants for the Increased maintenance costs and 
effic~ency loss assoc~ated with load-follow~ng (regulat~on) operation Thermal units 
"earn" compensation at a rate of one percent of the unit's hourly production cost 
during the hour that the u n ~ t  provides any AGC servlce The percentage rate 1s 
reviewed by the Pool Operating Comm~ttee on an annual basis For hydro unlts, 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 divided by the corresponding number of thermal MWh generated by those units 
in hours the units were on AGC This monthly rate w~ll  then be multiplied by the 
hydro MWh produced In 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 servlce or not) and paid ~n to  the Hourly Cost Fund The 
dollars In the Hourly Cost Fund are then distributed back to each Participant who 
provided AGC in that hour, in amounts pro rata to the sum of their units' calculated 
fees 

Changes to reimbursement in NEPOOL 

Many utilit~es and pools in the United States are planning to restructure themselves 
and their operation in order to become more market-driven rather than have their 
rates and returns on investment set by regulation Such a move in NEPOOL would 
sign~ficantly change the way a participant's regulat~on efforts would be rewarded 
Under the restructured NEPOOL, participants would be allocated an AGC 
requ~rement equal to the~r  prorated portion of AGC utllized by the Pool on a load 
basis Unit owners would submit daily b ~ d s  expressed in $/MW-minutes to provide 
AGC service and dispatchers would select unlts 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 In the 
hour Part~cipants would be respons~ble to meet this requirement through either their 
own resources, b~lateral transactions or interchange through the NEPOOL clearing 
market 
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Quest~on #4 Customs procedures 

Do any customs procedures on riltersiate electrrcrtyjlolvs and ~vheelmng exrst 7 If they do, 
what ar e the pi ocedures and customs duty rates 7 

A custoirzs tax on electr~czty may be defined as a tax on electric energy whlch is Imported 
from another country or exported to another country This type of tax raises the cost 
of electricity to consumers and prevents power systems from achieving the least-cost 
mix of generating sources If it is a tax on imports, it protects domestic generating 
stations from competltion wlth imports If it is a tax on exports, in some situations ~t 
could be a source of government revenue - if export prices are very low before the tax 
is imposed Our research on electrlcity taxes shows that none of the leading market 
economies have a customs tax on electriclty, and qulte poss~bly lt does not exist 
anywhere in the world Our sources of ~nformatlon on electrlcity taxes are shown in 
Attachment 1 

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

A tax on electricity is agalnst the splrit of free trade Therefore countries partlcipatlng 
in free trade agreements or similar arrangements have signed documents that restrlct 
or prohlblt customs taxes on electrlcity For example, the European Union Issued a 
Directive on 25 July 1996 Conceinrng corninon rules for the rnternal market rn electirc~ty 
The purpose of the dlrectlve is to prevent any EU member country from isolating ~ t s  
electr~city market and protecting ~ t s  domestic generating companies from competition 
For example, Article 22 contains a broad prohibition against givlng the domestlc 
electricity producers an advantage over forelgn producers 

Member States shall create appropriate and efficient mechanisms for 
regulation, control and transparency so as to avold any abuse of dominant 
position, In particular to the detriment of consumers, and any predatory 
behavior 

In the Dlrectlve there IS no expllcit d~scuss~on of import taxes, but our understanding 
IS that these taxes are completely prohibited According to the Directive the price of 
generation should be no hlgher than the cost of generation Article 14 requlres a 
vertically Integrated company or enterprise to set up separate accounts for generation, 
transmission and dlstrrbution activities "with a vlew to avoiding d~scrimination, cross- 
subsidization and distortion of competltion " 
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Taxes on energy lmports are usually based on oil Imports, not electrlc~ty Imports For 
example, during the early 1980s there was a debate in the Un~ted States regarding the 
desirability of a tax on imported oil T h ~ s  proposal was rejected, despite the rlse In the 
percentage of oil supply obtalned from 011 ~mports Electricity import taxes are not 
even mentioned In the Internat~onal Energy Agency report, Taxrng Energy Why and 
How (see Attachment 1) 

The Idea of an Import tax on electr~c~ty was ra~sed In the United States In the late 
1980s by the U S coal mlning lndustry Low-priced electriclty from Canada was 
being used to reduce the amount of electric~ty generated from coal mined In the 
Un~ted States In a report publ~shed in 1988 by the Edison Electric Inst~tute - an 
association represent~ng electric systems - the idea of a "remedial tariff to protect the 
coal industry from subs~dized electrlclty imports" IS critic~zed This klnd of tax was 
agalnst the interests of electriclty consumers and electrlc companies, and ~t d ~ d  have 
much pol~tical support and was never enacted 

Taxes on energy exports are usually based on oil, gas, or coal The idea of an export 
tax on energy is normally d~scussed In the context of pollcies des~gned to collect 
government revenue by taxlng the difference between the production cost of an energy 
commodity (usually crude 011, a petroleum products, or natural gas) and the market 
value of the commod~ty internationally For example, Russia has imposed taxes on oil 
exports We do not know of any country which tried to tax ~ t s  electricity exports 

The electrlc~ty market of Ukraine has been restructured to promote compet~tion 
among generating companies In the market rules there is no discussion of a tax on 
imported or exported electricity 

In many countries hydroelectric power is produced by enterprises that are owned by 
the national government or by regional governments such as Canadian provinces 
Therefore there is no need to Impose an export tax on hydropower, to protect the 
government's interests, it is necessary only to negotiate export contracts that are 
favorable to the exporting country For example, if hydropower is priced on the basis 
of the decremental cost of the electric energy that would have been generated by the 
purchasing country, there is usually no benefit in having an export tax S~m~larly,  if a 
country such as L~thuania exports low-cost nuclear power, outs~de the EU or a 
comparable free-trade area, there 1s no need to set an export tax because the export 
price IS not necessar~ly related to some estimate of production cost 

' Thomas Connell, Canada-US Electr~cr~y Trade A Survey of Current Trends Costs, Benejits, and Issues 
(Wasl~ulgton, DC, USA Ed~son Electr~c Inst~tute, March 1988), page 75 

' Energomarhet State Enterprise of Ukralne Energomarket Menzbers Agreen~ent Approved 20 March 
1996 
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Part 3 Direct and lndlrect methods of load management m power systems 

3 1 Load profile in the power systems of the Balhc states 

3 1 1 Changes In load profile in the interconnected power system in the latest 
years 

3 1 2 Econormc effect of shfts in load profile shown on the example of one 
power system 

3 2 Time-of-use metenng of electnc power 

3 2 1 Transition to two-part tanffs for electnc energy in the Baltic power 
system 

3 2 2 Technical devices in use in the Baltic interconnected system at present 
and in the future 

3 3 Direct load management (Demand side management) 

3 3 1 Apphcation of demand side management at present in the power 
systems of the Balt~c states 

3 3 2 The possibihties for the future use of DSM 

Reports wlll be prepared by Yun Pervushn He will analyze documents presented by 
power systems of Central Asia and assess the present situation of these countries 



W ~ a t  are the average tar@ for electrrcrty wheel~ng sewlees made by the power company (by 
the pool or by the country) 7 

Pool transm~ss~on facil~t~es 

The transmisslon facil~tles 69 kV and above belonging to the partlcipants of NEPOOL 
are regulated by the pool Pool transmlssion fac~l~ties rated 230 kV or above are 
designated as extra-h~gh voltage (EHV) facll~ties and have a so-called "postage 
stamp" wheellng rate If a participant owns or has contracted for output from a unit 
outs~de its own terr~tory, rt pays a wheellng fee (through a Pool fund) called an 
"ent~tlement transfer charge" 

To calculate the entitlement transfer charge, total NEPOOL EHV transmlssion 
networh annual ownersh~p costs are dlvlded by Pool hW capabll~ty as of 30 June of the 
prevlous year Thls $/kW IS div~ded by 12 and charged monthly per kllowatt of 
ownership or entitlement in unlts not m a Partic~pant's system F~f ty  percent of this 
charge is disbursed monthly among EHV owners In proportlon to their respectlve 
annual ownership costs In the EHV network The other 50% IS paid to the partlcipant 
on whose system the transfer or~glnates The 1996 NEPOOL entitlement transfer 
charge 1s approx~mately $3/kW-year This charge 1s applled to transact~ons where the 
seller's generating statlon and the purchasing utility are connected to transmission 
facil~t~es at 230 kV or higher The charge appl~es regardless of length of EHV 
transmisslon or number of partlcipants between the buyer and seller 

In addltion to the ent~tlement transfer charge, partlcipants pay a wheellng charge to 
the Pool for replacement energy and capacity for their unlts whlch are on either 
scheduled or unscheduled outage This "rel~abillty transfer charge" is charged on a 
dally basis when the Participant relies upon the Pool for these outage servlces It 
equals one 365th of the ent~tlement transfer charge, with adjustments to ensure that 
the partlcipant does not have to pay twlce for the transfer of energy which would have 
come from ~ t s  entitlements not In its system Recelpts from this charge are disbursed 
monthly among participants In proport~on to their respectlve EHV networh ownership 
costs 

Pool transmlssion facilities between 69 kV and 230 kV have a different methodology 
for calculation of wheellng than for the Pool's EHV facllitles For these low voltage 
pool transmlsslon facll~ties, the entitlement transfer charges are calculated by divlding 
the annual carrylng charges of assoclated trans~nlsslon facilities by the sum of the 
annual peaks of the partlc~pants who own the assoclated low voltage facilit~es In 
these cases where EHV does not connect the seller and the buyer, the wheeling rate is 
speclfic to the facllltles Involved in the transact~on If the transaction passes through 
more than one wheellng util~ty, proceeds of the charges are prorated among the 
wheelers according to therr lndlvidual annual carrylng charges 
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Questlon #6 Settlements 

What a the baseline for the ntutual settlements 7 In what way are the Intersystern electricrry 
flo~vs, ~vheelrng a n d j  equency regulatron sewrces accounted7 

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

Normally these power systems do not pay for frequency regulat~on servlces or other 
ancillary services Each power system is expected to manage its power suppl~es and 
customer loads so that voltage and frequency d~sruptions are not transm~tted to 
nelghborlng power systems, except In rare emergencies 

Each power system maintams meter~ng f a c ~ l ~ t ~ e s  at the points of ~nterconnection with 
neighboring power systems, and the flow of MW is measured hourly For each 
neighboring power system the net import or export IS measured hourly 

In the simplest example, the power systems wlll exchange economy energy but there IS 

no purchase of capac~ty and no wheeling In thls case the total energy flow w ~ t h  each 
nelghbor~ng power system IS measured hourly The price of economy energy is 
adjusted hourly according to the variable costs of production (typ~cally, the average of 
the seller's incremental cost and the buyer's decremental cost) 

If one power system agrees to sell both capaclty and energy to another, the contract 
will specify the way the capaclty IS measured Typ~cally the payment per MW IS based 
on the number of MW that are guaranteed to be ava~lable to the buyer if needed, and 
IS not related to the number of MW actually flow~ng Slmllarly ~f there IS an 
agreement to provide both capaclty and energy wheellng servlces, the contract wlll 
specify the way capacity IS measured 

If there is a wheellng agreement as well as an energy purchase or sale agreement, the 
power system which provldes the wheeling service does a calculat~on of the amount of 
energv 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) IS subtracted 
from the total energy flow, and the res~dual IS the amount of energy purchased or sold 
The payment for energy wheeled IS typ~cally based on the number of kwh delivered to 
the recip~ent of wheeled energy, but In some cases the wheellng charge IS based on the 
maxlmum hourly flow during a week or month The contract w~l l  establ~sh an 
allowable dev~a t~on  between the amount of energy rece~ved by the power system 
which provides wheellng servlce and the amount del~vered In each hour, In a wheeling 
transaction, for deviations w ~ t h ~ n  an allowable band (for example, plus or minus 1 5 
percent), energy is returned m kind For deviat~ons outs~de the allowable band, the 
contract must state whether energy IS returned In h ~ n d  or the customer may pay for 
energy prov~ded by the wheeling servlce company at a negotiated rate The allowable 
dev~ation is normally 1 or 2 percent In other words the customer who pays for 
wheellng servlces cannot prov~de kwh at n~ght  and recelve them durlng the daytime, 
he IS only allowed to recelve an amount based on what he dellvers to the power system 
prov~dlng the service 
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Settlements among power s~s tems  in a power pool 

T h ~ s  IS the most complex situat~on because many different types of servlces can be 
provided by one member of the power pool to another member of the power pool 
The pool owns and operates a d~spatch center which 1s responsible for gathering and 
arch~ving all of the measurements of capac~ty and energy flows In each hour All of 
the power systems whlch belong to the pool u t ~ l ~ z e  the settlement data provided by the 
d~spatch center 

Each power system ma~ntalns meterlng facilit~es at the po~nts of ~nterconnect~on w ~ t h  
nelghborlng power systems, and the flow of MW IS measured hourly by the power 
system and transmitted to the pool d~spatch center The power pool can accommodate 
every type of transact~on that can occur between power systems that are not In a pool, 
and ~t can also set up a system of payments for a very large number of economy energy 
transactlons, a system of payments for reserve capacity, and a system of payments for 
ancillary services such as frequency regulation 

The pool agreement is a contract whlch defines the types of transactlons whlch can 
occur, and therefore ~t defines the types of mutual settlement needed In NEPOOL 
the settlements for economy energy are based on a method of d ~ s t r ~ b u t ~ n g  the savlngs 
achieved as a result of pool operations Thls system was explained In the presentatlon 
on "Power Pool Operatlon" glven in August 1996 by Dav~d  Thornton 

Settlements between Hydro Quebec and power svstems In the United States 

Hydro Quebec has contracts wlth ind~vidual power systems, such as Central Maine 
Power, and w ~ t h  a power pool - the New England Power Pool Hydro Quebec exports 
electric~ty to the New Yorh Power Author~ty and to Nlagara Mohawh Power 
Corporat~on, 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 Drrect Current facillt~es Therefore there IS no settlement for frequency 
regulat~on servlces 

Each contract specifies Del~very Polnts and Meterlng Points wh~ch map be at 
d~fferent locat~ons In the Interconnect~on Agreement between NEPOOL and Hydro- 
Quebec, for example, the Dellvery Polnt 1s at the border between the two countr~es 
but the Metering Po~nt  IS located at a substat~on In Quebec (see Supplement 1 of the 
contract) The measurements at the Meter~ng Po~nt  are adjusted to prov~de estimates 

of the energy flow at the Del~very Point (see sectlon 4 2 of the contract) The 
settlements are based on the quantit~es of energy crosslng the lnternat~onal border 

Hourly del~ver~es of energy are scheduled by the Operating Cornrnlttee The actual 
del~veries of energy are est~mated from meterlng data According to the schedule of 
deliveries the Operat~ng Committee d~vides the total energy flow in each hour into the 
d~fferent categorles In the contract, such as Economy Energy, Fuel Replacement 
Energy, Tert~ary Energy, and the energy wh~ch is assoc~ated with Capac~ty or 
Emergency Power Settlements are calculated for each of these categorles of energy 
because the prices are different There are no cash payments for Conservation 
Energy, whlch 1s returned In hlnd When the net actual energy Interchange does not 
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equal the net scheduled energy ~nterchange, the difference is called Inadvertant 
Energy There is no cash payment for Inadvertant Energy, wh~ch is returned In kind, 
every Import of Inadvertant Energy offset by an export of energy at a later time 

In the Interconnection Agreement w~ th  NEPOOL, Capacity or Emergency Power 1s 
scheduled accordlng to the buyer's request and is measured daily The buyer does not 
pay for reserves that are avallable if needed, he s~mply pays for MW that he requests 
and recelves The buyer pays a prlce in USD/MW/day for the maxlmum amount of 
capacity scheduled and provided in any hour of the day, and also pays a price In 
USD/MWh for assoclated energy (see Supplement IV of the contract) 

In the Interconnect~on Agreement with Central Malne Power Company, Dally 
Capaclty is scheduled accord~ng to the buyer's request The buyer pays for reserves 
that are avallable ~f needed The actual power flow in MW 1s specified accordlng to 
the buyer's needs, but ~t has nothlng to do with the payment for capacity The buyer 
pays a prlce in USD/MW/day for the reserve capaclty scheduled, and also pays a 
price In USD/MWh for assoclated energy (see Supplement IV of the contract) The 
system of mutual settlements does not require a measurement of power flows, ~t only 
requires a measurement of energy flows 

Attachment 1 

Sources of Information on Electrlclty Taxes and Energy Taxes 

1 International Energy Agency Energy Ptzces and Taxes, Second Quarter 1996 Pans 
OECD, 1996 See especially Table 5 and Table 6 on pages XIV-xv 

2 European Parl~ament and the Council of the European Un~on Duecfrve concernrng 
con7mon trrles for the rnterr~al rnarket m elecbrcrty Brussels European Union, 25 July 
1996 

3 Energo~narhet State Enterprise of Ukraine Energo~narhet Members Agreenzenf 
Approved 20 March 1996 

4 Internat~onal Energy Agency Taxrng Energy Why and How Parls OECD, 1993 

5 Eurostat, Electr~crty Przces 1985-1991 Luxembourg Statistical Office of the 
European Commun~t~es, 1991 

6 Thomas Connell Canada-U S Elecfrrc~ty Trade A Survey of Currerzt Trends, Costs, 
Benefits, and Issrres Wash~ngton, DC, USA Edison Electric Institute, March 
1988 
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S r l~teml~er ot this heir n r l l  ni irk the 75111 
inlil\crbar\ ot thc r l t l r ~c i t ~vn  ot thc Trc l t \  

Bct \ten the Un~tcd S~IICS rtri( l CII~JCII KcI~~II~L, tv 
Coopcr l t~~e  Dc\elopnient or the LVitcr Resources 
or the Colurnlx> Rner B is111 Conliiionly reterred 
to as tlie Colurl ib~i Rncr Trc i t \  th~s cornp ict ha5 
hir i  eriorrlious impact on tlle l l e~ te r t i  jlowcr 
bys~cni trom Canidi  to r\le\lco 

The Treaty document \r 1 s  s~gned ~n January 
1961 But that actron and 11s r l t~t icat~on a tew 
months later by the Un~tcd States only marked tlie 
start of negot~atrons on a master plan The complex 
and unlque terms of that plan took nearly 4 years 
to resol~e-unt~l September 1964 

The huge undertak~ng whlch e~olved from the 
Treaty Included doublrng the hvdroeltctrlc 
reservoir capacrty rn the Columb~a Bas~n and 
construction of the Paclr~c Northwest Pac~frc 
Southbest lntertre The add~t~ons of the Th~rd 
Porverliouse at Grand Coulee Dam 1nd the 
Second Powerhouse at Bonne~ ~ l l e  Dam are 
orrshoots ot the Treaty as are other hydropower 
resources ~n both Canada and the US Northwest 

I t  IS unl~hely that our reg~onal economy could 
h a ~ e  developed as ~t has over the past quarter 
century iv~thout theColumb~a RnerTreaty and the 
common store of power \\hlch r t  attorded 

I Background I 
I The Columbra Rlver Treaty grew out of two major 1 Northwest challenges follorv~ng World War I1 
, Both were related to the mrghty Columbra Rlver I and its partners ~ncludrng t ie  Kootena~ (spelled 

Kootenay in Canada) and Peace R~vers ~n Brltrsh 

The frrst challenge was the perlodlc flood~ng of / Coumbra the untamed river system As measured at the 

I CanadIan US border the Colurnbla s flow varred 
from a recorded low in the early 1930s of 12 000 I cublc feet per second (cfs) to a devastatrng 
548 000 cfs rn June 1948 On the latter occaslon 
the rampaging waters destroyed numerous 

I downstream communltles ~nclud~ng the Portland 
I suburb of Vanport 

Challenge No 2 Dur~ng the postwar per~od 
the economy and populat~on or the Pac~flc 
Northwest were sharply on the upswing Thrs 
spurred the constructron ot a number of dams 
both Federal and non Federll on the Columbra 
maln stem But a serles of power shortages-~n I cluding Korean War product~on pressures-made 
~t apparent that generating c i p i c~ t y  alone was not 
the answer 

I What was needed was \ lstlv e~plnded water 
storage preferably on the up11cr re ic l ie~ of the 
rlver Th~s would enlblc the nct\tork ot dams to be 

A Junt 1948 flood 
on the Colurnbla 
vlrrually w~ped out 
Vanport Orebon 

What was 
needed was 
vastly 
expanded 
water storage, 
preferably on 
the upper 
reaches of 
the river 

fueled on a year round bab~s and nould niultrpl) 
therr megawatt output I t  t~ou ld  also prov~dc badly 
needed flood control 

As early as 1914 the go\ ernments ot C i n  i d  3 

and the US asked an lnternatlonal l o~n t  Cornm~s 
sron (IJC) to determ~ne whether an extens~on or the 
use of the Columbra Rr~er v.ould be practrcil ~ n d  
In the publlc Interest of both countrres The IJC 
accepted the task formed an englneerlng boird 
comprlslng technical start rrom both natlons and 
undertook a serles of water management studlcs 
Concurrently the US Arm\ Corps ot Engrneers bet 
about updatlng ~ t s  308 Report the earl~cr mister 
plan whlch had rostered Federal de\elopmcrit on 
the Columb~a 

The resultsot both setsor stud~es nerc gcncrill\ 
complenientar) The) polnted to the dc\cloprncnt 
of uprrver storlge on tlie Columb~i 1ntl 11s 
tr~butarres as berng or great benetrt to I~ot l i  n itlons 
Thrs storage ~ o u l d  preicn, the rrLcr v. itcr Irorll 
flow~ng unchechcd and sometimes d ~ s  15trou4\ to 
tlie se1 Inste~d ~t could be rclca5cd i s  nccdccl lo 
produce power i t  donriztre irn d imz -rno5tlv 111 

the Un~ted States 

I I 
Backgroundcr 



The Treaty 

Aetlrlb irpon 7 t1na1 IjC report 15sucd In 
D~cenibrr  1359 the [ no  go\rrtirrients beg in  
drpIo!i i~t~c ncgotlat~ons two niontl~s 1lter A told 
or nrnr negot13tlng srbslons led to the slgnlng ot 
tlie Colunib~a Rtver Treaty b) Prc>ldent D n  ~ght 
Eisenhower ind Prlme hlln~ster john D~erecibaLcr 
on J'~nuary 17 1961 

Storage F a c ~ l ~ t ~ e s  

Under theTreaty tern15 Canada burlt three huge 
storage dams In Brrtish Columb~a TWO or these 
Mlca and heenleyslde are on the maln stem ot the 
Columbla The thlrd Duncan IS on a tributary or 
the Kootenay Of the three only ,Mica has power 
prodiictron tac~lltles 

The total CanadIan storage under the Treaty was 
to be 15 5 mllllon acre teet of water In addrt~on 
the M ~ c a  reservoir was constructed to provlde 
some 5 mllllon acre feet of non Treaty storage 

The Treaty also authorized the United States to 
build Lrbby Dam on the Kootenar Rlver In 
northwestern Montana The Llbby reservorr wlilch 
added nearly 5 mllllon acre teet of storage 
evtends 42 m~les into Canada In total the 
20 5 m~l l ion acre feet or storage developed under 
the Treaty more than doubled the evlstlng capacity 
in the Columbla Basin All of this storage IS usable 
for power production 

A major 
complrcat~on 
-but a US 
opportunrty- 
was the lack 
of a market in 
B r ~ t ~ s h  
Colurnb~a for 
the Treaty 
power 

Pre ldent Dw~bht 
Etsenhower (rlhhll 
and Prlrne M ~ n ~ s t e r  
lohn D~erenbaLer 
5 1 ~ n  the Colurnbla 
R~ve r  Tresly 
In 1961 

TheTrcity dots not spcclfy I n  cnd d ~ t c  lristc 
I)olh n?t~ons h a ~ c  [ l i t  ol)Iron ol lerr i i~ni t~~q, t l l ~  
conipact lrter [lie ycir 2014 

Flood Cont ro l  Benef~ts 

Undcr tlie Tre~ly C ~ n ~ d l  11 15 I~ccn paid lo 
operate 8 5 nilllion icre tcc~ tor U 5 rlood ~ontro l  
The renillning 7 ni l l l~on 1cre feet rs d ~ ~ l l l b l e  to 
the US as needed, for add~ironal tces 

A total or 564 4 rn~lllon wss p11d in adLance to 
CanIda for the flood control bcncrrts ror tlic tlrst GO 
years of storage An ongorng paynicn~ schedule for 
flood control may be renegot~atcd tow lrd the end 
or the 60 years 

The Canadran Entitlement 

With regard to power benerlts t l i t  thrce 
CanadIan storage d ~ m s  and Lrbby ~ tou l d  enable 
downstream U 5 prolects to product up to I n  
addltlonal 2 800 megawatts of dcpcndible 
capaclty Under the Treaty provlslons h ~ l t  of this 
addltlonal caplclty or 1 400 MW ~ v u l d  hclong to 
Canida-the other halt to the Unltcd Stltes 

A major compl~cat~on-but 3 U S opportun 
~ty-was the lack of a market In Brltlsh Colurnbra 
for theTreaty power Thls was couplcd with a B C 
declslon to develop tlie Peace R l ~ c r  lor 11s future 
domestlc needs 
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~ n d  tlie Trcity requirement tor an Assured 
Opcr~trng Plan 

The Trcltv est1bllshcd the L'S and C ~ r i ~ d ~ i n  
Entrtles as the lrnplcmentlng aqcncle, ot the tmo 
goicrnments The U S Ent~tv IS l h t  Adrnin~slrator 
ot tlie Borincvrlle Pon er Adminrstr~troli (CPA) 
cha~rnian and the Conimind~ng General of the 
Corps of Engineers North Pac~trc Dl\ rsron 

The Canadlan Entctv IS Grltlsh Colunib~a Hydro 
and Power Author~ty (B C Hkdrol Thls crown 
corporation was formed ~n 19GZ rollo\\lng the 
merger of an evproprrated prlvate utrlltv and the 
8 C Power Comrn~ss~on 

Together the two Entitles are respons~ble for 
ovcrseelng the conduct ot [he Trc~tv A Perrn~ncnt 
Englneerlng Bolrd $eslgnafctl by the IL\O govern 
rnents revre~bs the Entltles ictronb lnd  ibb ls ts  ~n 
resolving dlsputes 

Each year the Entitles are reclulred to preplre an 
Assured Operatrng Plin ~ r t h  lgrced dctcrmrni 
tlons ot downstrean7 power I~cncrrts tor the srutli 
succeeding operating veir Thls 6 )e l r  p l~nnlng 
horrzon IS especially Important rn re,\ o i  the 
rebersron ot the Canadran Entltlcmcnt to Brrtlsli 
Columbra startrng ~n 1998 It means thlt sonic 
determ~nat~on a5 to ttie rcrnalnrng Entrtltmcnt 
needs to be made by 1992-onl) 3 years troni no\\ 

Columb~a Storage Power Exchange 
The B C government lnsrsted tliat thc Can ld l~n  

Eritltlement be purchased b\ 1 slnglc US enlrty 
and that a cash payment ~n lull be mide ~n 
advance of Treaty ~mplenient~t~on The poss~b~l~tv  
of underwritrng the tr7nsactlon wltli Feder~l 
approprlatlons was explored but was ruled out rn 
llght of the US budgetar., srtuatron at the tlme 

That was the thrust of the Pacrfrc Northwest 
Coordrnatron Agreement both In 11s plannrng and 
throughout its quarter century of operation 

In addrtion to the threeTreaty storage reservoirs 

rn Canada, a base system of 24 projects was used 
to deterrnlne benefrts under the Treaty But all of 
the Treaty power downstream benefits would be 
produced at 11 Columb~a Rrver main stem plants 
The SIX Federal dams are (upstream to 
downstream) Grand Coulee Chlef Joseph, 
McNary, John Day, The Dalles and Bonnevrlle 

The flve non-Federal dams are Wells Dam 
owned by Douglas County Publrc Utrllty Dlstrrct 
(PUD), Rocky Reach and Rock Island Dams 
owned by Chelan County PUD and Wanapum 
and Pr~est Rapids Dams owned by Grant County 
PUD 

"The 
Coordlnatlon 
Agreement 
has proved to 
be as 
important as 
the Treaty 
itself " 

I 

I 

I 

i 

I 

Iience the G C go\ernrncnt looked to m n e  
US pv t \  to purcliise tlie rrghts to Cinada s s l i  ]re 
01 the dowrlstreclm power bencflts The Intent 1v-15 
to use tlie proceeds of this sile to conbtruct the 
three Canadlan storage projects 

C-iri ~d I s 50 percent share ot the dot\ nstre-trn 
power benetrts from tlie Trelty became known as 
the Canadran Enlrtlement The rrghts to thrs 
Ent~tlement ~ e r e  ottered tor sile ~n the Unrted 
States tor ~n agreed upon per~od of 30 years 
blsed on the operatronal d~ t cs  of the three 
CanadIan storage projects 

As r t  turned out Duncan was completed rn 
1967 Keenleysrde ~n 1968 and Mica ~n 1973 
-all aheld or schedule The tlrst downstream 
po\,er benerlts (trom Duncin) were delrvered In 
April 1968 

In calculatrng downstrelm power beneflts the 
30 y e ~ r  schedule was a workable base But 
allocating those benetlts and tlielr costs among 1 1  
US Northi%est entitles p ro~cd  to bc a tormldable 
task It \\as turther compllc~ted by the fact that 
Trelty rmplementatlon t\as 11 irnpered t.ry drifer 
ences between Brltlsh Colurnbla and the Canadran 
redcral government with re1,3rd to Treaty benetrts 
and long term hydroelectric development ~n 
Br~trsh Columbla 

The lntra Canad1 dlfterences were not resolved 
untll 1963 At that polnt negotratlons between the 
U S and Canada were resumed to rmplement the 
orrglnal Treaty provlslons 

The Treaty Ent~tles 

Before descrlblng the sale ot the CanadIan 
Entitlement rlghts certaln key elements of the 
Treaty need to be recognized They Include the 
two Entltres the Permanent Englneerlng Board 

The Pacrftc Northwest 
Coordrnatron Agreement 

When the orrgrnal Columbra Rlver Treaty was 
slgned ~n 1961 ~t set forth the broad, joint objec- 
tlves to be achieved But rt left up In the air the 
questron of how the downstream power beneflts 
were to be calculated and shared 

Thls was the frrst of a serres of major challenges 
facrng the new BPAAdmrnlstrator, Charles F Luce 
who took off~ce less than a month after the 1961 
Treaty srgnlng "We started w ~ t h  a concept," Luce 
sald ~n retrospect to pretend that these resources 
belonged to a srngle owner and to develop them so 
as to achreve maximum benefrts wrthout regard to 
drverse ownership ' Thls became known as the 
'srngle utrlrty concept ' 



It IS worth nottng that substant~al Interests In the 
non-Federal dams had been sold by the owners to 
a number of publlc agencies and five large 
~nvestor-owned utllrtles The latter In particular 
were key partlclpants In fash~onlng the Coord~na- 
t ~ o n  Agreement and In other Treaty related matters 

In the 44 months between the 1961 Treaty 
slgnlng and the f~nal ratrficatron In 1964, the US 
negot~ators developed several Interim and 
subs~drary compacts The most complex of these 
were the allocat~on agreements which resolved 
how the CSPE shares were apportloned An lnterlrn 
agreement took effect In late 1963 It Included 
detailed procedures for computing f~ rm load 
carrying capabil~tles and payments for benef~ts 
from upstream reservoir regulat~on 

Negotlat~ons went Into hlgh gear In 1964 to stay 
3pace wlth CSPE and the other Treaty related 

issues be~ng resolved The resultant product was a 
39-year Coordlnat~on Agreement whlch was 
signed on September 15 1964, by 16 partres They 
Included BPA, the Corps of Engineers, flve 
Investor owned utll~t~es, flve publtc utility dlstr~cts, 
three rnun~c~paltties, and an alumlnum company 
subsrdrary (The US Bureau of Reclamatton and a 
generating publlc ut111ty d~str~ct In Wash~ngton 
State subsequently became srgnatorles ) 

S p e d  just one day before the f~nal Treaty 
rat~f~catron the Coord~nat~on Agreement IS an 
eutremely complex document whrch governs the 
day to day operations and ftnancial transact~ons 
on the Northwest power system As described by a 
Ley partlclpant In the negotlatlons 'The Coordina- 
tion Agreement has proved to be as Important as 
the Treaty Itself 

Major Colurnbrrr 
Bas~n dams ~nclude 
fourTreaty projects 

1 I I J 
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I The Pacrfrc lntertre I Major Transrnrssron Paths I 

------------ Proposed Second DC lntertie 

B~ckgroundrr 

~ndoubtcdly the greatest s~ngle devcloprnent 
wh~ch  evolved concurrently w ~ t h  the Columbia 
R~ ie r  Treaty was the Pac~fic lntert~e Indeed the 
Intertie may \%ell have been the prime catalyst in 
gettlng the Treaty ratifled and implemented In its 
present form Wh~le the early plann~ng for the two 
great undertah~ngs was on separate tracks, it came 
together In the m ~ d  1960s It was a class~c example 
of "the whole belng greater than the sum of ~ ts  
parts ' 

The story of the lntertie 1s a saga of ~ t s  own and 
can only be hlghllghted here Suff~ce ~t to say that 
the lntert~e assured that the Canad~an Entltlement 
could be resold-at a fa~r price-ln the Cal~forn~a 
market during the earlv years of the Treaty 
implementation when BPA and the CSPE partici 
pants d ~ d  not need the power 

The uniqueness ot the lntert~e l~es In ~ t s  giant 
scale and diverse ownershrp The huge transmls 
slon project-with an ln~tlal Investment of some 
$700 mrll~on-was sponsored by BPA, the Bureau 
of Reclamat~on, five private u t ~ l ~ t ~ e s  and the C~ty  
of Los Angeles 

One leg a direct current (DC) llne stretches 
846 miles from northern Oregon to near Los 
Angeles Th~s DC line, w ~ t h  a capaclty of 
1 400 megawatts, was flrst energ~zed In 1970 
Congress also authorized a second DC lntert~e to 
serve Arlzona This l~ne has not been bu~ l t  

The two 500 kllovolt alternating current (AC) 
legs of the lntertle each with a capacl'y of about ----------- 
1,000 MW, were bullt from John Day Dam on the 
Columbia River to the Los Angeles area These 
l~nes were energized In early 1969 

S~nce then the lntert~e has had several up 
grades-from the lnrtral capaclty of 3 440 MW to 
the present capaclty of 5,200 MW W ~ t h  the 
complet~on of the DC Term~nal Expansion Project 
thls month the total capaclty w ~ l l  be boosted to 
6 300 M W  Plans are underway tor a Third AC 
lntert~e which IS expected to add another 1 600 
M W  of transmission capaclty by 1993 

During the per~od 1968 through 1973 almost 
all of the Entitlement power went to Californ~a-up 
to 1 400 megawatts of dependable capacity and 
some 6 6 m~l l ion megawatt hours of energy per 
year (See graph 1 In Aprll 1970 the Californra 
utillt~es which purchased Entitlement power were 
glven a 5 year notlce of w~thdrawal 

lncreas~ng portlons of the Entltlement power 
were recaptured for Northwest use in the late 
1970s The w~thdrawal was completed in 1983 but BPA Transrniss~on C r ~ d  
the lntertre had more than proved ~ t s  worth-and 
~nc~dentally pa~d  for ~ t s  orlginal construction 
several t~mes over 

Exlstlng AC lntertie 
------------I Proposed Thlrd AC lntertie 

Existing DC lntertie 
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I t  was a classrc 
example of 
"the whole 
berng greater 
than the sum 
of ~ t s  parts " 

Resale of the 
Canadtan 
Ent~tlement to 
C a l ~ l o r n l ~  peaked 
tn the early 1970s 

Drspos~t~on 

S~nce this rlninclng route was blocked and CPA 
h ~ d  no >utIior~t) to arcli~lre thc Cariad~in Cnt~tlc 
mcnt the ~l tcrn lt l \c was to t~rrn lo [lie 41 Nonhncst 
publ~c and prn lte utll~tles wl i~ch had In t~ ro ts  In 
the US donn5trearii ddrns They wcre to torn1 the 
C'inadlan Stor~ge Power Etchanfie or CSPE 

Convrnc~ng them to partlclpate was no easy 
task slnce the purch~se prlcc negotiated wrth 
Brit~sli Columbia was more than four tenths of a 
cent per est~m~ted h~lowatt hour or ibout double 
BPAs wholesale rate at that time 

However a persuasive argument has made that 
thls cost only appl~ed to Canadas half of the 
dot\nstream power benetrts and the rest IS free 
Unless the deal could be struck w~th  Canada the 
Treaty ~tselr was In jeopardy along wlth both 
hal~es ot ~ t s  donnstream benet~ts 

Once th~s sell~ng polnt and the other long term 
resource ad~antages were understood the 
f~nanc~ng hurdle w ~ s  overcome 

CSPE a non prot~t ent~ty was created to buy the 
CanadIan Ent~tlement r~ghts But 11 needed a 
~ e h ~ c l e  to assure that the Ent~tlement power could 
be put to opt~mal use In the US desp~te thedrverse 
partrclpat~on As a consequence near round the 
clock negot~at~ons got underway to formulate what 
came to be known as the Paclflc Northwest 
Coord~nat~on Agreement (See separate box on 
pages 4 and 5 ) 

of Canadran Ent~tlement Energy 

Four iconn\\est ~niestor o\\ned u t ~ l ~ t ~ e s  tooL 

1968 - 1983 
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50 ptrccnt or the 1 10(1 nit i t t  dcpend~ble 
c,l,a~~t\ ind North\\csl 1)ubllc agmclc, t o d  
the rcmarnd-r The purchise \ \ i s  11n3nccd b\ 
ta\ e\enipt reicnuc bonds sold t)v CSPF 

The tcrnis or the bond5 co~nc~de \ \ ~ t h  the retur,i 
or thc Cnt~tlenient to Ur~t~sh Colunib~a B lscd u1)on 
thc t ~ l l ~ n g  01 elch C a n l d ~ ~ n  rcseriolr the 30 i c l r  
reierslon dates extend r or11 1998 (tor Duncan) to 
2003 (tor h l~ca l  

The Entitlement participants nude thelr 
allocatrons a\ allable to BPtl through exchange 
agreements In thls war, BPA assumed the risk tliat 
the Treaty benet~ts may haie been oierest~m~tcd 
As ~t turned out the oppos~te \\as true 

F~nal rat~r~cat~on ot the Columb13 Rncr Treaty 
and 11s dcta~led protocol and anncxes i\as 
procl31nied on September 1G 1954 The jolnt 
proclamat107 came from U S Pres~dcnt Lyndon 
Johnson and Canad~an Pr~rne kt~n~stcr Lester 
Pearson at a ceremonv held on the ~nternatron 11 
boundary at the Peace Arch ~n B l i~ne  \Vash~nbton 
At the slme hour In Nen York C~ty  CSPE banke 
handed representatnes or the Clnldlan go~ern 
men1 J check ror some 525.1 nillllon ln exchange 
tor the 30 bear r~ghts to the Canad~ In  Ent~tlcnien~ 

The T r e ~ t ~  had become J reall[\ 

Nan-Treaty Storage 
When the Treaty ratltlcatlon and protocol were 

executed ~n 1964 de~elopment or major new 
hydro sites ~n the US Northwest WIS nearly 
complete But tor Br~t~sh Colunib~a ~t was 
only beg~nnlng 

W ~ t h  the money from the sale ot the CanadIan 
Ent~tlement Br~t~sh Columb~a was able to bulld the 
three Treaty storage projects 

The Peace Rlver a part ot the northern MacKen 
zle R~ver system was the f~rst all Br~t~sh Columb~a 
rlver to have major hydroelectr~c deielopment 
Two dams w ~ t h  a total capab~lrty ot about 3 000 
megawatts and a huge reservoir were bull! by 
B C Hydro dur~ng the 1960s and 1970s 

A th~rd B C Hydro project on the Columb~a 
Rlver was completed at Revelstoke In 1983 Thc 
reservoir for thls new tac111ty needed to be 
coord~nated \\lth that beh~nd MIC? Dam 

BPA and B C Hydro In October 1983 ?greed on 
provlslons to 1111 the neb\ rescnolr In add~t~on the 
two agencies would coord~nate thc use of 
2 m ~ l l ~ o n  or the 5 m~llron acre teet or MICI 
non Treaty storage Th~s conrr ~ c t  IS scheduled to 
terminate In July 1993 

In October 1987 BPA ~ n d  B C HLdro >breed In 
pr~nc~ple to explore thc ckp Insion of C o l u m b ~ ~  
Rner coord~nat~on beti\ccn thc~r systems to the 

I 
I 
I 



total 5 m ~ l l ~ o n  acre feet of Mlca non Treaty 
storage and to extend the agreement to the year 
2003 The agreement could make ava~lable up to 
300 megawatts of add~t~onal f ~ rm  energy on the 
Columb~a Rlver 

D~scuss~ons of further coord~nat~on whlch 
would ~nclude the Peace Rlver were delayed at 
B C Hydro s request pendlng the results of the 
Columb~a coord~nat~on and other d~scuss~ons st111 
underway Full coordlnat~on of the Peace as well as 

I the Columbla could y~eld a total of some 600 
megawatts of addrtronal t~rm power 

Duncan Dam the 
smallest of the 
Canadr~n storage 
projects was 
completed lust 

A new non Treaty storage agreement on the 
Columb~a w ~ l l  also involve a contract between the 
Mid Columb~a u t ~ l ~ t ~ e s  (and thew project partlcl 
pants) and BPA because the Mid-Columb~a dams 
are affected by the non Treaty storage agreement 

O t h e r  lssues To Be Addressed-  
1989-1992 

In add~t~on to complev questions relat~ng to 
non Treaty storage several other key Issues need to 
be resolved durlng the per~od 1989 1992 How 
these matters are dec~ded w ~ l l  have a deep lnd  
last~ng lmprlnt on the energy future of the cntrre 
West Coast 

I 
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1 The Future o f  Canadran En t~ t lement  

Srnce tlie Columbia Rrver Treatv was faslironed 
rn the e ~ r l )  1960s lo id  gro\\tli and thermal porvcr 
plant ~ddrtrons 111 the US Northwest h ~ v e  t ~ l l e n  
rvcll beh~nd those prolected It was thought 
that-as more thermal plants were built-the 
Entitlcrncl~t power uould ~ncreas~ngly be used to 
displace tlie more costly thermal and the Entitle 
ment ~ o u l d  steadrly dimrnish 

As r t  turned out the CanadIan Entrtlement has 
not drrnrnrshed to the extent antrcrpated Instead of 
berng about 200 average megawatts as orrgrnally 
contemplated the Canadran Entrtlement wrll strll 
represent 500 to 600 megawatts of usable energy 
and 1 300 to 1 300 MW of capacrty when rt reverts 
to Brrtish Columbia during the perrod 1998 2003 

The trme lrne IS propitious since BPAs most 
recent load/resource forecast rndicates that the 
BPA power surplus wrll run out In jbout 2003 
Other resources-includrng conservatron-wrll 
need to be acqurred I t  the Canadran Entitlement 
rrghts are among the least cost options they could 
make a valuable contrrbutron to the North\\est s 
energy mix 

But th~s depends upon what use B C wtll make 
of rts remarnrng Entitlement The optrons include 
retarnrng the power for dornestrc needs or 
marketing rt  in the US The choice IS up to the 
Brrtrsh Columbia government If i t  decides to 
resell who will be the purchaser and on what 
terms? How will BPA and rts transmissron grrd be 
artected 7 

The Northwest stewardshrp of the Canadran 
Entrtlement has beneirted all partres over the past 
two decades includrng Calrrornia Both in the 
CSPE exchange arrangements and rn rts marketrng 

Full 
coordrnat~on 
o f  the Peace 
as well as the 
Columbla 
could yleld 
a total of some 
600 
megawatts 

Keenleys~de D m  
stores 7 rntll~on 
acre feet In 
Arrow Lahes 

ind trinwi1,sion role SPA his souqht o rnavirnrze 
thcse 5fi2rtu benefits I 
Pressure3 o n  the Pacrfrc Nor thwes t  i 
Coo rd~na t ron  Agreement I 

I 

Closel, allred to the sale of Canadran Entrtlc j 
men( rights IS the Pacrrrc Sorth~est Coordrnjtron I 

Agreement \\hrcli 15 also sl ited to exprre by 2003 
The rnos, urgent matter has to do w ~ t h  the Trcatt 

Entrtres Annual Operatrng Plan whrch extends SI\ 

I 
i 

/ rears rnto the luture Ltrth tlie Canadran Entitle I 
ment begrnning to reiert to Brrtrsh Columbra in 1 
1998 the trme trarne telebcopes to 1992 Decrsrons I made bet\\een now and then wrll evert pressure , 
either to e\tend or rene~otiate the Coordrnitron I 

Agreenient I 

I Factors [hi t  were not present In the early 1960, 1 
\\rII also come into pl jv These t\iII rnclude I 
plannrng compliance 1% i t l i  U S and Canadi 1n 

I 
envrronmental statutes and the Northwest Poncr 
Act Another demandrng task would be to 
negotrate reallocatrons ot downstream poncr 

I benetits and costs ~vhlch nirbht be invol~ed rn ncn ! I Entrtlement arrangements 
1 

LVould the conipleu Coordination Agreerntnt 
need a complete overnaul or could rt be cvtendtcl I prett) much as IS to meet the needs of the 21 st  
Centurv? Llthrch partres to the Agreement mrglit I I seek to better their situatrons through major I 
changes and what mrght these rnclude? 

How do the Calrtornra interests frt rnto tt i rs 
I 
t 

puzzle and those or Canada? Most importintlv I 

\\il l the present Northnest parties to the Agreement 
rally behind a common set of objectrves as they I 

did a quarter century ago? Is the single utrlrty 
concept strll valrd? I 
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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 
tile north and south 

Canadian Exports 

Equally as Important as [he Entitlement issue IS 

the matter of future Brit~sh Columbia development 
for export The present B C policy appears to be 
t ~ l t ~ng  in that d~rect~on including the recent 

1 tornlation of Br~tish Columbia Power Export 
1 Corporat~on or POWEREY 

This B C Hydro subsid~ary will develop 
projects and markets for long term exports to the 
US Northwest and California POWEREX i s  now 
seeking expressions of interest from Independent 
power producers for electricrty from the pro\ lnce 
which could be exported to the US 

Under its new management B C Hydro has 
shown a renewed Interest in developing the 
900 megawatt capacrty of the Site C project on the 
Peace River-possibly for export-as well as other 
hyctro and coal resources I t  has also entered Into 
agreements with the Alum~nium Company of 
Canada (Alcan) to purchase several hundred 
megawatts of energy that would bc prov~ded by 

Completed In 
1971 MICA D m  
pro\ ~ t l r  s 7 rn~lllon 
acrc r i e l  or Trr l l y  

storahr ind J 
m ~ i i ~ o n  or 
'non Trc 11) 

SlOr>bL 

10 Backgrounder 



Major R~ver Bas~ns of Br~t~sh Columb~a 
1 
i 

Brltrsh Columbl~ 
rlvers hold 
enormous 
hydroelectr~c 
poienttal 

Equally as 
~rnportant as 
the 
Entrtlement 
Issue 1s the 
matter o f  
future British 
Coiumbra 
development 
for export 
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the expansion of Alcan s existing project at 
Kemano 

With the ratlficat~on of the US /Canada Free 
Trade Agreement the political and institutional 
structures now support Br~t~sh Colurnbi~ s apparent 
interest In exporting energy 

Transrnrssron 

Each of the d~ove  issuts his malor i m p l ~ c ~ [ i o n ~  
for the Western high voltigt grid How much 
evport power will be cl~vclopcd in British Colunl 

l nd  where will 11 be sold, ~~~~~l~~ questlons 

pertain to Alberta with i ts  r c l - j t i ~ ~ l ~  un[lpptd 
energy rtsourccs 

We know thit seasonal d~versity between 
regions otters tremendous advantiges in terms of 
power exchanges and minimizing the need for 
additional generation By the same token carefully 
planned transmission routes and interconnections 
enhance our ability to shift blocks or electr~city at 
the lowest monet~ry and environmental cost 

Ne~ r l y  eberyone agrets that system relrab~lity i s  
0' I)lrJmount i n l ~o r t~nce  4x11 ~ l l l n ~  new 
generition Transm~ssion plinners 1150 recognize 
Illat economic demobr4)hic polillcil l nd  
environmental influences NIII bc broubht to bclr  
(1" wllcrc powerl~nes will bc I>ullt t)y whom and 
in ~ l l a t  conttgurttions 
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US CPO cr 1909 cr?l OR! 

It IS hul)cd thit tliesr -1odcrn d ii c I1 i l l c  ngcs 
c1r1 I)c ~ridrcsscd \\.it11 11 -5lnle h1gI1 I)ilrj)o\e ~ n d  
spirit 01 rooprr?t~on I\ \ P ~ C  ;how 01 1 c/u~rtrr  
century >go 

For More Inforrnat~on 

For more copies ot this brochure or ~urther 
Information lbout the Columbia Rlvcr Treaty and 
cooperation between Canada and the U n ~ ~ c d  
States In the west power system con[jc[ your 
nearest BPA Area or D~str~ct Ortlce or the BPA 
Publ~c Involvement oftlce 

BPA public involvement Orrice 
PO Box 12999 
Portland Oregon 97212 
(503) 230 3478 
800 452 8429 (toll tree In Orebon) 
800 547 6048 (toll tree In other Vcfestcrn St3tes) 

BPA Area and D~st r~ct  Orr~ces 

Portland (503) 230 4552 

Eugene (503) 687 6952 

Seattle (206) 442 4130 

Spokane (509) 456 2515 

Mlssoula (406) 329 3060 

Wenatchee (509) 662 4377 

Walla Walla (509) 522 6726 

Idaho Falls (208) 523 2706 

Bo~se (208) 334 9137 

Wash~ngton D C (202) 586 5640 

Oakland CA (415) 446 7706 
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1 Several v ~ t a l  

Issues need to / be resolved 
between now 
and 1992 
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Cover photo 
l V ~ r e r  runs over 
the spillway at I Duncan Dam In 
Grtrish Columb~a 

Major uncerta~nt~es fice the Pacif~c North\\est 
i nd  i ts  nc~qhbors with respect to pllnnlng new 
resources the~rt~ming 7nd the~r niirkcts Trinsn~~s 
slon strJtegy niust be a full partner In thrs under 
taL~ng The tactors rnentioned aho~e  should not be 
allomed to h3mstnng or d~ctate svstcn~ plann~ng 
but rattier complen~ent ~t 

Our regions low electr~c~ty rate5 and relrable 
dellvery service are partlally attrlblltabie the 
srrlgle u t ~ l ~ t y  concept wh~ch has shaped the 

Northwest grid With few excePtlorls lhe reg10n 

has rely 'pan plan and 
operate most of the h~gh-voltage network 

Conclus~on 
Several vrtal Issues need to be resolved betmeen 

now and 1992 
The future of the Canadian Ent~tlement the 

future of the Pac~f~c Northwest Coord~natron 
Agreement non Treaty storage coord~n~t lon and 
the development of other Canad~an power 
resources-exist~ng and potent~al-are all closely 
llnked Transmission construction and operation- 
~ncludlng the Th~rd AC Intert~e-depend upon 
how these Issues are resolved and how the 
resultant power 1s supposed to flow among Brltrsh 
Columb~a the US Northwest and Cal~forn~a 

Important factors enter~ng the overall plcture 
lnciude 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 explratlon of BPAs power 
dellvery contracts wlth its d~rect-serv~ce ~ndustr~al 
customers In 2001 (In what form should these 
contracts be replaced [ fat  all?) 

As requlred by the Treaty the Assured Operating 
Plan developed by the Entlt~es must look 6 years 
ahead-to 1998 the beg~nnrng of the period In 
wh~ch the Canad~an Entltlement r~ghts begln to 
revert to Br~t~sh Columbla 

The d~sposltion of the Canadlan Entltlement 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 Cal~forn~a 
From BPAs perspectlve, however these elements 
must be vrewed In the context of a comprehensive 
Inventory of potential power resources 

In th~s broader arena, the select~on of speclfrc 
resources and the~r prlorlty wtll depend to a 
cons~derable degree on the~r relative cost effect~ve 
ness and environmental ~mpl~cat~ons These 
factors loom even larger now then they d ~ d  In the 
Treaty negotrat~ons In the 1960s 



AGREEMENT 

ON MUTUAL INTERCHANGE OF ELECTRIC ENERGY BETWEEN THE 
LITHUANIAN STATE POWER SYSTEM AND THE STATE ENTERPRISE 

LATVENERGO 

The Lithuanian state power system and the state enterprise Latvenergo 
(hereinafter referred to as the "Parties") 

WHEREAS the Partles are actlng In accordance with the legislation 
of the respective countries,dnd 
WHEREAS the Parties are guided by the principles of the European 
Energy Charter executed in the Hague on 17th December,l99l,and 
mter-governmental treatles between the governments of the Republic 
of Latvia and the Republic of Lithudnid, 
WHEREAS the Parties are wishing to develop m ~ i t u ~ ~ l l y  beneficial 
cooperation between the Pdrt~es 

NOW THEREFORE the Parties have e\ecuted this Agreement ds follows 

1 Subject of the Agreements and terms of the elect l~c enelgj supply 

This Agreement constitutes the basic leg,ll Instrument governing relations 
between the Parties on mutual ~ntelchnnge of electrlc enelgy between power systems of 
Latvia and Lithuania The  P,\rtles hdve 'igreed to supply electric energy on the 
following terms 

11 Depending whether the party shall dct as leceiver ot the electric energy 
from the power system of the other party or d supplier of the electric energy to the other 
party's power system, both parties may dppedi e~ther  '1s d Buyer or '1 Seller 

1 2  The Party acting as a Seller sh'ill supply and the P,~rty ~Lctlng as d Buyer shall 
recelve the amount of electric energy based on the ~esults of dccountlng balance of the 
Interchange energy between the countries in dcco~d lnce with the approximate planned 
mutual interchange of electric energv per yecu \vith the ldy-out for quarters 
(Supplement 1) and monthly commerc~al contr'lct (Supplement 2) 

13 In additlon to the monthly con~meic~~ i l  contr,icts shoit term add~tlonal 
supplies of electric energy may be carried out on the terms other thdn def~ned in the 
monthly commercial contract provided the P'lrtles shall sign sep,lrate spot commercidl 
contract on supply of electric energy (Supplenient 3) 

1 4  Monthly and spot conimerc~al contract? must stcite 
1) supply period 



2) amount of electr~c energy, 
3) price for 1 hwhr In hard currency or In Ldtvldn roubles at a rate of 

the Bank of Latvla, unless other ~ntergovernmental treJties exlst, 
1 5  The duly signed monthly or spot comn~ercl'tl contr'icts may be sent 
by fax or courier and they have equal legal force 
1 6  In case of emergency any Pdrty hds tlie rlght to recluest nsslstdnce from the 

other party with the purpose to amend the amount dnci terms of the v,tlldly exlsting 
monthly commercial contracts followed up by the consequent w ~ ~ t t e n  spot commerclal 
contract no later than 5 days follow~ng tlie occurrence of the dmenclments 

1 7  The state enterprise Latvenergo shall provide the dvallablllty of operational 
capaclty reserve for the Lithuanian power system to cover emergency loss of capacity 

2 Term and procedure to execute monthly contracts 

2 1 The Monthly commerclal contracts must be signed no l'lter than 3 days prior 
to the commencement of a new nionthThe ddtd to prepare monthly contracts IS 

presented to Dispatch Centre B'iltija 10 clays pnor to the comniencenient of d month 
DC Baltija shall present its remdrks to the power systems 5 ddys prior to n new month 

2 2 In case of prlce rice for fuel which could Felve c luse to any Pal ty to come 
with an  intiative to change the price for 1 Lwhr of electr~c energy, the Inltl~iting Party 
shall inform In wrltlng the other Party no later than 15 dngs PI lor to the commencement 
of the next consecutive month 

2 3  The price for 1 kwhr of electrlc energy cdef~ned In the Monthly commerc~al 
contract may not be changed 

3 Commerc~al meter~ng of electr~c energj suppl~erl under t l i ~ s  Agreement 

3 1 Each Party under th15 Agreement shall own, oper'tte and m'llntdln meterlng 
equipment located within ~ t s  borders Cornnieici,\l meteling eclulpment must be 
meteorological equipped 

3 2  The accuracy of the nleterlng equipment must be ve~lflec! by means of 
appropriate tests no less than once a y e x  or on the b,tsis of \ubstnntlatecl request by the 
Party herein 

3 3  In cases of outage of meterlng equ~pment due to te5ts or repdlr the polnts of 
commercial metering for t h ~ s  perloci are deemed to be re,idlngs of the commercial 
metering of the opposite end 

3 4  The start-up point of the rendlng of the cornmelcldl nieterlng equipment 
shall be at  00 00 hours of the last day of the respective month 

3 5 The Parties are obligated to check the rneterlng clevices <ind eliminate the 
Inaccuracy when the difference in reddlngs of the cornmerc~~tl meters located at the 
both ends of the international trnnsmlsslon 111ie 1s more than 3 5 percent with the 
account to the losses in the transnilsslon lines 



3 6 Commercial metering point5 are defined In the Supplement 4 
37 The Parties hdve to notify e ~ c h  other f ~ v e  ddys prlor t o  dny planned 

alterations in the cornrnercidl metering of electrlc energy, like replcicement of the 
meterlng devlces or any work In the aux~l~ary  c i ~ c u ~ t s  which may atfect the accuracy of 
the readlngs In the cases Inaccuracy of the meterlng devlces 1s detected the Parties have 
to notlfy each other immediately 

4 Wheeled power and terms of payment lor ~t 

4 1  By "wheeled power" IS understoocl electrlc power received from the other 
Party or other power systems and transmitted through the power gl id of the either Party 
Neither Party has the rights to hinder the wheeling of such power through ~ t s  power grid 
wlthin ~ t s  technical capability 

4 2  The  cornpensatlon of expen5es related to the wheellng to Lithu'inia through 
Latvia from Lithuania is determ~necl to be 5 percent 

The supply of energy to L l t h u ~ n i ~  e\ceedlng the Jmoiint rece~ved from the 
Lithuanian power system IS deemed to be wheeled power fioni the Northern power 
systems and is determined ds the d~fferencs between the recelved and siipplled electrlc 
power, accounted according to the meters deflned In the Supplement Nr 4 The  Accounts 
based on the accounting balance of supplled ,ind recelvecl po\ver <[re performed by DC 
Baltija taking into cons~deiat~on trdnsmlsslon losse5 dnd the p'lyrnent for wheeling 
which is determlned to be 83% of the amount of the wheeled power 

4 3 Monthly accounts of the power wheeled through the systems of the Part~es IS 

performed by the DC Baltija 

5 1 Planning and operdt~onal reglnies necels~li y to prov~de the pel formdnce of 
the Agreement are determlned by the DC Baltljd In dccorcl,lnce w~th  the multilateral 
agreement on parallel operation dmong the DC Balt~~,i 'ind sep tr ite power systems of 
the Baltic Interconnected System for the year 1993 

6 R~lllng procedure 

6 1 The billing period IS deemed to be one calendar month Control 1s performed 
on the incremental basls Mutudl supplies 111 the b~lllng peiiod 'ire b,lldnced and 
payments are executed by the Pdrty to wh~ch the bdl'lnce is show~ng the surplus 

6 2  The Party actlng ds a Buyer 1s e\ecutrng the p~lynient to the Pdrty acting as 
the Seller by payment order on $11, 17, 23, 29 day of the month The dmount of the 
payment IS set to be 115 of the pldnned ~lrnount of the wpply of the bdldnce The 
amount of the last monthly payment may be rn,lcle bcl$eci on the pl,lnned supply at the 
respective month In cdse the pdyment dciy fL~lls  on Sdtllldd~, the rernlttance is 
performed the preceding day, In c'ise it 1s Sund'iy or state hol~d'iy - the ne\t worhng day 



6 3  The f~na l  b~ l l~ng  for the actudl ~uppl~es  of electric energy (~nclusing the 
payment for the wheelmg) 1s performed by the gecond regul ir pdyment of the following 
month 

6 4  In case of delayed transfer of regular pdyments, the Buyer IF obl~gated to pay 
penalty of 0 3  percent for each delayed day beg~nning with the flrst ddy following the 
due date of payment until the day of actual payment ~ncluslve Such penalty IS Included 
1n the next regular payment and md~l\ed In 5epdrate item 

6 5 Verification of mutual accounts on the basis of supplled dncl received electric 
energy IS done by exchange of notices between the parties by fdx no later than the 5th 
day of the month follow~ng such verification 

6 6 All the dunes and other cleductlons related to th~s  Agreement stipulated by 
the law of the Republlc of Latv~a and the Republic of L~thu,in~a are paid by the 
respect~ve Party m thelr countries and they \valve the r~ghts to dny cla~ms for such 
payment 

7 Force Maleure 

7 1  The Seller and the Buyer dre not recpons~ble for the f'111ure to supply or 
recelve in full or In part the nmount of the electrlc energy or power when F L I C ~  failure IS 

caused by the Act of God (flooding, storm etc) oi civil dlst~irb~ince (\VAT actlons, 
sabotage, blockade etc ) and In cases when such clel~very cclused to be ~rnposslble due to 
dec~sions by leg~slative bodies or the governments of the pcl~ tles uncle1 the dgreement 

7 2  The Part~es shall immed~dtely not~fy each othe~ 011 the occurlence of the 
force majeure circumstances 

8 Llah~lrtles of the Partles 

8 1 The partles shall assume coium~tment not to incul d'lrn'tge to the other pdrty 
under scope of this Agreement 

The Part~es under this Agreement shall h'ive no rights to dssign ~~n~ldterally their 
r~ghts or the r~ghts of the other paity undei thls Agreement to th11d pdrty iinless there 
IS a wrltten agreement between the Part~es 

In case of the transfer of ploperty ( sale, leds~ng etc) cies~gned to generate, 
transmlt and d~strlbute electr~c energy, the successor by receiving such r~ghts dssumes 
obllgat~ons under this Agreement equal to the lnltldl Party he1 ein 

8 2  In case of the fa~lure of the Buyer to take the ,tgreed monthly amount of 
electr~c energy (more than 10%) (Supplement 2), the ,lmount not t,ll\en is to be paid for 
by the Buyer on the basis of 10 percent of d prlce for one LWh (Supplement 2) as per 
data on the actual devldtlon from the bdldnce of the electric energy of the Seller 

8 3 In case such failure to dellver In tull or In p u t  the monthly 'lgreerl dmount of 
electric energy (more than 10%) 11d\ cdu~ed the Buyer to purch,ise electr~c energy from 



a third party for a tariff higher for 1 I\wh, the Sellel 1s obl~g,lted to indemnify the 
difference m the tariff 

8 4 F ~ n a n c ~ a l  penalt~es in accortlance w ~ t h  the Art~cles S 2 'inti S 3 ,Ire appl~ed on 
the bas~s  of the document signed by the Part~es dnd DC Baltlja 

9 1 The parties agree not to dlrclore the cornmerclal terms of the Agreement to 
any third party w~thout prior cement by the other party 

1 2 1  All the matters under dispute arlslng in the course of execution of this 
contract, the parties shall try to settle amicably In case it is 11iiposslble to resolve a 
matter am~cably, the d~sputed matter shdll he subm~tted to the d~~ t l io r~ ty  cons~derlng 
busmess disputes in the country of the defendant 

12 2 In dlspute settlement 1s nppl~ed the governing I,lw of the country where 
d~spute 1s considered 

11 Term and dur,~tron ot t h ~ s  Agreement 

11 1 This Agreement shall entel In f o ~ c e  upon its signlng , ~ n d  shdll remaln in 
force u n t ~ l  ~ t s  termmation 

All prior wrltten or verbal agreements reldted to t h ~ s  Agreement dre ~nvalid and 
vold and may not be used in the constructlon of t h ~ s  Agreement 

112 The Agreement map be termmated at any tlrne by ~ n u t u ~ ~ l  consent of the 
Partles 

11 3 All the changes and ctn~endnients to the present Agreement are executed in 
wrltten form and with the mutual consent of the Parties Un~l,~ter,!l changes or 
amendments to the existing Agreement ,Ire unclcceptc~l>le 

114 Each Party may wawe ~ t s  obllg,ltions uncler this Agreement The Party 
announcing such walver must not~fy the othei party s ~ x  n~onrhs 111 ddv,lnce, provided 
that the Party agrees to perform edrller ~ssurned obl1g~ltion5 

115 This Agreement is executed In Russldn In 4 (four) eclu,il copies each one 
hav~ng equal legal force The  Pdrt~es h,ive slgned the fo i~ r  copies of the Agreement and 
two copies are kept by each Party All the coples h,lve ecjudl legal force 

12 Supplements, legal atldresses and b,lnl\ I equ~sltes of the P,II t ~ e s  

12 1 The  follow~ng supplements for dn lntegrdl part of this Agreement 
1 SUPPLEMENT 1 Approx~rn'ite pldnned interch'inge of the electr~c 

energy per yedr with the lay-out for qudrters 



2 SUPPLEMENT 2 Monthlv con1111e1 C I J I  C ~ n t r ~ ~ c t s  

3 SUPPLEMENT 3 Spot comrnerci,ll Contr,icts when slgned during 
the respective month 

4 SUPPLEMENT 4 Polnts of commercial metering between the 
Latvian and Lithuanian power systems 

5 SUPPLEMENT 5 Operating resenre, terms of billing and payment 

12 2 Legal addresses of the Pal ties and bdnL requlsltes 
Llthuanian state power system 

2748, Republic of Lithuania, Vilnuls, Zveju 14, F ~ x  753271 
Current account 07080591 at a VITIS bank in V~lnuis bdnk code 260101596 

The state enterprise LATVENERGO 
LV-1230 R~ga ,  Ganibu Dambls 12, Latvenergo 
Current Account 0002212208 in the RlgLi C~ty  Council B'inh, bdnk code 

310101311 

General Director 
Llthuanian Power System 

General Director 
Latvenergo 

V Sirutis J PAvuls 



SUPPLEMENT 1 

Approximate planned mutual ~nterclinnge of electrlc energy for the y e x  19'23 w~th the 
lay-out for qu~irters 

Amount of electric 
energy suppl~ed from 
Lithuania to Latvla 
(m~llion kwh) 

Amount of electr~c 
energy supplied from 
Latvla to Lithuania 
(million kwh) 

General Dlrector 
Lithuan~an Power System 

Gener '11 Director 
LCl tvenergo 



SUPPLEMENT 5 

Operating reserve, terms of brlllng dnd pdyment 

The operating reserve means the dmount of capacity (MW) wh~ch can be 
available w~thln three mlnutes and which can be activdted In the in the moment of 
contingency 

1 The amount of operating reserve subject to be paid by the Lithuanian power 
system 1s calculated by DC Baltija for each clay ciccord~ng to the following prlnclples 

- ava~lability of the operatlng reserve in the L~ thu~ ln~an  power system 
~tself, 

- availabl~ty of the operatlng reserve In the L'itv~an power system, 
- availab~llty of the operatlng reserve In the B'ilt~c interconnected 

system rece~ved from other power syytems 
2 The amount of the operating reserve is cal~ul~ited accord~ng to the folow~ng 

method 

P(operat1ng reserve) =P(Latv~an reserve)- 
(P Lzthuan~an reserve + P reserve Interconnected System) 

P(Latvian reserve)=P(in~talled reserve Hydro pl,int) - (P repair of Hydro 
plant + Pload of Hydro plnnt) 

P(L1thuanlan reserve) = P(K,iunds Hydro pldn t resel ve) + P(Ka1shadoras 
pump storage reserve) 

P(Kaunas hydro plant reserve) = 100,8 - (P repair + P load) 

P(Ka1shadoras pump storage reserve) = 400 - (P I ep'llr + P load) provided 
headwater of the Kalshaclords pilpln stornge plant IS h~gher than 140 0 m 

Operat~ng reserve of the Baltic interconnected {ysteni 15 erl~~,il to 300 MW 
Components of the amount of ope~dt~ng reYerve sul3ject to be pdld by the 

L~thuanlan power system are integrated every ho~ir and eve1 d'iy 
3 The payment for the availab~lity of the operating reserve 1s determined In 

amount of 1 (one) percent of the potentla1 generdtion b,isecl on the .ictual reserve 
capaclty and IS billed at the final account for the preceding month 



DC Baltlja present to the Pdrt~es ~ntegrdted components wh~ch determine the 
amount of the operating reserve subject of pdyment (MW), integr'lted 'imount of the 
operating reserve subject of payment <ind even tucil gene1 C\ tlon (MWhr) derived from 
that amount 

General Director 
L~thuanian Power System 

Generdl Director 
Latvenergo 

N B This supplement IS not signed but the paltles hdve 'greed on the terms of 
thls supplement and they assigned the DC Baltlja to work nut the procedure for the 
technical ~mplementatlon of thls supplement uslng electronic equipment I t  IS assumed 
that when such procedure IS ready lt w~ll be s~gned 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 is slgned with the purpose of promoting In the best possible 

way the business relationship between the parties here~n in the energy area Buslness 

relations between the state enterprlse EESTI ENERGIA and the state enterprise 

LATVENERGO are based on mutually beneflc~al pr~nclples, equitable cooperatlon 

and the maximum benefit from the joint cooperatlon T h ~ s  contract I ?  concluded on the 

basis of the legislat~on of the Republic of Estonla and the Republlc of La tv~a  

1 Partles In the  contract 

The  parties in the contract are the state enterprlse EESTI ENERGIA of the 
Republic of Estonia represented by the general d ~ r e c t o ~  Udo Lehtse, hereinafter 

referred to as the "Seller," and the state enterprlse LATVENERGO represented by the 

general director J5nis Piivuls, hereindfter referred to ds the "Buyer" 

2 Subject of the contract and terms of d e l ~ v e r j  

The parties have agreed on the delivery of electric energy and capacity on the 

following terms 

2 1 The Seller shall deliver and the Buyer shall recelve electrlc energy and power 

according to the flrm delivery based on the accounting baldnce of ~nterchnnge power In 

the lnterconnected system 250 MW wlth permlsslble dev~dt~ons +/- 10 percent (1 e ,  an  

amount of power between 225 MW and 275 MW) at any per~od of day dnd nlght from 

01 01 93 till the spring flood per~od on the rlver Daugavd 

From the begmning of the sprlng flood 111 the hydro electr~c station of the 

Daugava cascade (exceeding 600 m3/sec) the Buyer may refuse to recelve electric 

energy as per the firm delivery based on the accounting balance of interchange power 
in the Interconnected system 

2 2 The volume of electric energy delivered by the Seller according to the flrm 
delivery based on the accounting bdlance of lnterchdnge power In the interconnected 
system shall constitute 

January no less than 186 mlll~on hwhl 
February no less than 168 million kwhr 



March approximately 90 million hwhr depending on the conlmencement and 

Intensity of the spring flood 
2 3  The Seller has the right to deliver and the Buyer to receive electric energy 

and power beyond the aforesa~d amount in Articles 2 1 and 22 herem, in part as the 

accounting balance of interchange power in the interconnected syytem up to 600 MW 

(approximately) and m part as the following 
January 300 million kwhr (approximately) 

February 300 million kwhr (approximately) 

March 150 million hwhr (approximately) 

2 4  Pnce for 1 kwhr of electrlc energy delivered by the Seller shall be 0 022 

DM/kwhr 

The price may not be changed for electric energy del~vered by the Seller in 

accordance with the flrm delivery bayed on the accountlng balance of interchange 

power In the interconnected system equal to 250 MW 
The price may be changed for the electr~c energy delivered by the Seller in excess 

of the firm delivery based on the accountlng balance of Interchange power In the 
interconnected system by mutual agreement between the partles, but no later than 14 

days prlor to the regular payment 

3 Measurement of the deltvered power and electrtc energy under thts contract 

3 1 The amount of the supplied energy is measured 

a) transmlssion line 330 kw Tartu-Valm~era by meter L-301 at the substation 

Tartu, 
b) transmission line 110 Lw Tsirguliina-Valka by meter L-677 at the substation 

Tsirguhina, 

c) transmlssion line 330 hw Tsirguliina-Valm~era by meter L-354 at the 

substation Tsirguhina, 

d) tranformer 110/20/10 kw at the substation in Vdlga by meter T-2035, 

e) transmiss~on line 110 Lw Ruusmae-Aluksne by meter L-683 at the substation 

in Rheums 

3 2 The volume of the received energy is messaged 

a) transmission line 330 kw Valmiera-Tartu by meter at the substation in 

Valmiera, 

b) transmission llne 330 Lw Valm~era Tqirgul~~na by meter L-354 at the 
substation in Valmiera, 

c) transmlssion hne 110 kw Valha-Tsirguliina by meter L-677 at the substation in 

Valha, 



d) through transformer 110/20/10 hw at the substatlon Valgd by meter T-2035 at 

the substatlon Valga, 

e) transmission line 110 hw Aluhsne-Ruusmae by meter L-6S3 at the substation 

Aluksne 

3 3 Devlation from the actual amount of 250 MW +/- 10 percent ds per Artlcle 2 

he re~n  is metered by every hour (in cumulative result w ~ t h  ~nterval of 30 sec) through the 

energy management system of dispatch centre Balt~ja The results of these 

measurements are presented to the Seller and Buyer wlth the mdx~mum interval five 

days 
3 4 The commercial accounts of the supplied electric energy dre conducted by 

the dispatch centre Baltija based on the commercial meter read~ngs cleflned In Artlcles 

3 1 and 3 2  ( Artlcle 3 4 IS incorporated in thls contract as amendment duly slgned by 

the parties In thls contract on February 8,1993 On behalf of LATVENERGO slgned by 

RLevelho, deputy director general and on behalf of EESTI ENERGIA by Enn 

Kalllkorm ,deputy dlrector general) 

4 Wheeled power 

4 1 By "wheeled power" is understood electric power recelved from a third party 

whlch is transmitted through the Seller's power grid and deslgndted for the Buyer 

4 2  The Buyer shall compensate the Seller for expen5es rel,ited to wheeling of 

electric power through the Seller's power grrd on the baqls of S 3 percent of the amount 

of the wheeled power, Seller may recelve t h ~ s  compenqatlon In I,md or In payment 

according to the tariff deflned in Article 2 4 

5 Plann~ng and operat~ng reglme 

5 1 All the questions related to the plannlng and operating regrmes under this 

contract are determined by dlspatch centre Balt~ja pursuant the dgreement on parallel 

operatlon among the DC Baltlja and power system part~c~pdnts of the interconnected 

system Baltlja for 1993 

6 Bllllng procedure 

6 1 The bllllng perlod is deemed to be one calendar month The Buyer shall 

settle accounts wlth the Seller following the actual recelpt of the electrlc energy and 

Issuance of payment documents sent by cdble on 3, S, 13,lS,23,28 ddy of the month In 

case the payment day falls on Sdlllrddy, the rem~ttance 1s performed the preceding day, 

In case it IS Sunday or state hol~cl~ty - the next dLiy 

The final billing for the precerling month 1s performed by the frrst regular 

payment of next month 



In case the regular payments or billlng are not executed in due tlme, the Buyer is 

obl~gated to pay 0 5 percent for each delayed day beglnnlng w~th  the flrst day following 

the due date of payment until the day of actual payment inclus~ve 

6 2 Ver~f~cation of mutual accounts on the bass of supplied and received electr~c 

energy IS done by exchange of notices between the part~es by cable with consecutive 

conflrmation sent by mail no later than 3rd day of the month following such 

verlficat~on 

7 Term of the contract 

7 1  This contract enters into force from January 1,1993 and remains In force 

until March 31,1993 

8 Amendments, termlnat~on and rlghts to extent1 the contract 

8 1  All the amendments to the contract are executed In wrltlng by mutual 

consent of the parties 

8 2  In case the Buyer is willing to purchase the electr~c energy and power 

following the expiration date of this contract, he has to notify the Seller no later than 

one month prlor to the expiration of the term In this cdse the pdrtles are entitled to 

extend the contract for a new mutually agreed term by exchmge of dpproprlate letters 

or by concluding a new contract 

8 3 Termmation of the contract In the period of ~ t s  effectlve telm by one pdrty IS 

not admiss~ble The party w~shing to terminate the sale or purcha\e of electr~c energy on 

the expiration date of the contract has to not~fy the other pdrty no I'lter than one month 
prior to thls date 

9 L ~ a b ~ l ~ t y  of the part~es 

9 1 The parties assume commitment not to Incur damage to the other party under 

scope of this contract 

9 2  In case of the failure of the Buyer to take the firm dellvely of power based 

on the accounting balance of ~nterchange power in the Interconnected system, the 

amount not taken ( up to 250 MW) is to be paid for by the Buyer on the basls of a price 

of 0,022 DM/lwhr based on the actual amount not tdken, perf01 med In accordance with 
Article 2 of this contract by DC Baltl~a 

9 3  In the event that the Seller's fallure to supply In fu l l  or in part the requlred 

power (250 MW) causes the Buyer to experience spilldge of storage reservoir on the 

hydrostatlons on the Daugava cascade below the normal heddwater level (Plavina 

Hydro water level lower than 71,00 meters), the Seller is obligated to lnclemnlfy the 

Buyer for damage incurred due to the operat~on In the lower level, and the amount of 



damages shall be determined for each sep'u'ite cd$e In c'ise such f,i~lure to deliver In 

full or in part causes addlt~onal generdtlon of electr~c energy on the Buyer's thermal 

stations, the Seller is obl~gated to indemnify the fuel component of the product~on costs 

for 1 kwhr in the condensing regime providing justify~ng accounts and confirmation by 

DC Baltija with regard to the start-up of the Buyer's thermal stdtions in the condensing 

regime w ~ t h  the indication of the amount of electric energy genelated In such regime in 

the period of the Seller's failure to deliver power In full or in part In  dddtt~on the Buyer 

informs the Seller, by means of DC Baltlja, immecliately about the tlme of command to 

start-up of thermal unit in condense regime and the actual tlme of start-up of such 

equipment In case such failure to deliver in full or In part has caused the Buyer to 

purchase electric energy from a thlrd party for a tariff higher than 0 022 DM/kwhr, the 

Seller is obligated to indemnify the difference in the tar~ff 

9 4  The Buyer IS obligated in due tlme and order prescribed in t h~s  contract to 

pay for the electric energy received from the Seller For edch deldyed day the Buyer IS 

obligated to pay a penalty in accordance wlth the provlslons of Art~cle 6 1 herein 

9 5 On all change? in the measurement qystem of electrlc energy, replacement of 

meters and recorded inaccuracies, and the work In dux111a1-y culrclts thd t  I I I C I ~  dffect the 

accuracy of measurement, the parties are to inform each other lmmedldtely 

9 6 No remedies are applied in the cases prescribed In Artlcle 9 2 and 9 3 In caqe 

the Seller or the Buyer have to perform emergency work or testlng provided for the 

appropriate consent by the Seller, the Buyer or DC Baltlja T h ~ s  consent should be taken 

Into account by developing short tlme operdtlon regimes 'ind subm~ttlng operationdl 

information to DC Baltija No remeci~es are dppl~ed In the cdses when such failure to 

deliver in full or in part is caused by the actlons of d thlrd pdrty or by operat~onal 

restrictions issued by DC Baltlja, subject to dpprovdl by DC Bdltlja 

9 7 The requirements deflned In Article 9 2 d n d  9 3 are not effective during the 

adjustment period (ending on January 31, 1993) under the new system of bllling for the 

deviations from the firm delivery bdsed on the accounting baidnce In the ~nterconnected 
system (250 MW +/-lo%) 

10 Force M'lleure 

10 1 The Seller dncl the Buyer ~Lre not responsible for the f ,~~lure  to supply or 

receive in full or in part the amount of the electrlc energy or power under thls contract 

when such failure is caused by the Act of God (flooding, storm etc) or civil disturbance 

(war actions, sabotage, blockade etc ) and in case$ when such del~\lery 1s imposs~ble due 

to decisions by legislative bod~es or the governments of the partles In the contract 

10 2 The parties ~mmediately sh'ill notify each other on the occurrence of force 

majeure 



11 1 The parties agree not to d~sclose to m y  thlrd party without prlor consent by 
the other party financial data related to the contract 

12 D ~ s p u t e  settlement and governing law 

121 All the matters under dispute arising in  the course of execution of this 
contract, the parties shall try to settle amlcdbly In cdse it  is imposs~ble to resolve a 
matter am~cably, the d~sputed matter shall be submitted to the duthority considering 

busmess disputes in the country of the defendant 
122 In d~spute settlement is applied the governing law of the country where 

d~spute IS considered 

13 Legal addresses and payment requlsltes of the partles 

Seller 
General d~rector 
State enterprise 
EESTI ENERGIA 
Udo Lehtse 

Buyer 
General d~rector 
State enterpriqe 
LATVENERGO 

J2n1s P2vuls 



Commentary on the contrdct 

Under the Sovlet system of power interchange, payments were made for the 

dellvery of energy but not for the guarantee of capacity The  concept of a capacity 

contract was therefore unfamiliar to power system officials when Eston~a and Latvia 

became independent countries T h ~ s  contract represents the f ~ r s t  agreement among 

Baltic nations m whlch there is an  expl~cit considerat~on of the dmount of power In MW 
as well as the amount of energy in LWh However, t h ~ s  is not really a capacity contract 

Thls contract establishes a certain price level for the energy In hWh as5oclated with the 

delivery of at  least 225 MW and not more than 275 h4W of power 

The contract does not specify whether t h ~ s  level of power in MW is a n  average 

over some time period (quarterly, monthly, daily, or hourly) or an Instantaneous 

measurement In May 1993 Eestl Energia sent a letter to the Balt~ja Dispatch Center 

declaring that the contract should be interpreted to require d delivery of 225 MW to 275 

MW of power on a n  hourly average basis Latvenergo clid not accept t h ~ s  lnterpretatlon, 

and the dlspute has not yet been resolved 

The concept of "firm delivery" does not involve the delivery of a specific amount 

of MW speclfled m the contract The contract provides for "firm delivery" desp~te the 

fact that a level of firm capacity is not speclf~ed In the Soviet system the concept of 

"firm dehvery" meant that the quotas established by central planners must be fulfilled, 

In thls case, the Seller must del~ver the amounts of k w h  and MW specified in 

lnstructlons issued by the Baltija Dispatch Center 

It 1s understood that the contract w~ l l  be adm~nistered in accordance wlth 

lnstructlons from the Baltlja Dlspatch Center, which is not a party to the contract The 

"accountmg balance of Interchange power In the interconnected system" is prepared by 

the Dlspatch Center and is e~ther  (a) a monthly or daily plan showlng planned power 

transfers or (b) an  accounting record showlng dctual power transfer$ 

Charles Zimmermann 
Manager, RCG/Hagler, Bdilly, Inc 
May 14,1993 



MULTILATERAL AGREEMENT AMONG THE STATE 
ENTERPRlSE EESTI WERGIA, STATE ENTERPRlSE 

LATVENERGO AND LITHUANIAN STATE POWER 
SYSTEM O N  THE PARALLEL OPERATION OF THE 

POWER SYSTEMS OF ESTONIA, LA TVlA AND 
LITHUANIA 

The state enterprise Eestr Energra 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 L~thuan~an State Power 
System represented by the general director B Slrutis acting on the bas~s of the 
charter of the Lithuanian State Power System, hereinafter referred to as "the 
Parties", with the arm of prov~ding 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 

I General provrsions 

I I The present agreement has been made based on the agreement on 
parallel operation of the power system of the Republic of Latvla, the Republic 
of Estonia and the Republic of Lithuania slgned on 07 01 1992 by the Energy 
Minrsters based on the government assignment of the respective countries 

1 2 The present agreement shall be the basic legal instrument governing the 
terms of parallel operation or the power systems in the Baltic lnterconnected 
Power system and the obligations, rights and responsibilities of the Parties 
under thls Agreement 

The agreement shall be effective upon its signing and the duration of the 
agreement IS not limited 

1 3 The amendments and Appendices to the Agreement may be performed by 
mutual agreement among the Parties 

1 4 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 term~nation of the 
parallel operation In the Baltlc interconnected Power System, 

15 The highest body empowered to decide the card~nal issues related to the 
parallel operation of the Baltic power systems shall be the Council of the Baltic 
lnterconnected Power System 



2 Terms o f  parallel operatlon 

2 1 The parallel operation of the Estonian, Latvian and L~thuanian power 
systems shall be carried out through existing and planned intersystem 
transmission lines of 330 kV and, ~f it IS techn~cally acceptable and 
econom~cally feas~ble, through 1 10 kV lrnes 

2 2 The detailed schemes of parallel interconnect~on for the characterist~c 
seasons of the year shall be prepared by the D~spatch Center Baltija taking Into 
account the actual reglmes and the planned repair subject to be coordinated 
among the Parties 

2 3 The Balt~c lnterconnected Power System shall normally operate In 
parallel w ~ t h  the Single Power Grid (of the former USSR) and the Belarus 
lnterconnected 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 specifled by the 
Dispatch Center Baltija 

2 4 The follow~ng deviations from the normal operational regime are 
accepted 

2 4 1 Parallel operational regime with the Single Power G r ~ d  only 
through one lnterconnect~on e~ther Estonian power system - North 
West Single Power Grid or Lithuanian power system - Belarus 
lnterconnected power system 

2 4 2 The operatlon regime providing for a spl~t w ~ t h ~ n  the Baltrc 
lnterconnected system, preserving the parallel operation of ~ ts  separate 
parts with the North West S~ngle Power G r ~ d  and the Belarus 
lnterconnected power system 

2 4 3 The operational regime providing insulation of the Baltic 
lnterconnected system from the Single Power Grid and the Belorus 
lnterconnected power system but preserving the parallel operation with 
Pskovenergo and Kaliningradenergo 

2 5 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 

2 6 The agreements on the parallel operation w ~ t h  the Single Power G r ~ d  and 
the Belarus lnterconnected power system based on the assignment by the 
Parties are concluded by the D~spatch Center Baitija and the Central dispatch 
center of the Single Power Grid and the D~spatch Center of the Belarus 
lnterconnected power system 



3 Relrabrlity of parallel operatlon 

3 1 The reliability of the parallel operation among the Parties is provided by 
meetrng the adopted reliability standards and by coordinating the actions 
affecting the operation of the other Partres through Dispatch Center Baltija 

3 2 The Parties have agreed to put as the basis for the reliability standards the 
pr~ncrple 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) 

3 3 The prrnciples of operatron of existlng and planned relay protectron 
devices, reglme and anti-accident automatic devices affecting the parallel 
operatlon of the Baltic lnterconnected Power System and the chorce in 
selection of such devices shall be carried out by the Parties in cooperatron with 
the Dispatch Center Baltrja in accordance with the Appendrx 2 

3 4 If an emergency srtuatron occurs In the Baltlc lnterconnected System 
affecting the interests of several Partles, the liquldatlon of such emergency 
situation shall be performed under the gu~dance and coordination of the chret 
operator of the Dispatcher Center Baltija 

3 5 The rnvestigation of the acc~dents affecting the interests of several Parties 
shall be carried out by the Partres concerned with the participation of the 
Dispatch Center Baltija, and if i t  IS necessary, with the Central Dispatch Center 
of the Srngle Power Grid and with the Belarus lnterconnected power system 

3 6 If the members of the commission performing the rnvestlgatron cannot 
agree on the common decrsion, the Issue shall be consrdered by the Energy 
Council of the Baltrc lnterconnected Power System 

4 Plannlng of actrve capaclfy reserve 

4 1 The reserve is  necessary for the following purposes 

4 1 1 To cover the consumptlon In cases of a devratlon from the 
projected consumptron In additron, this reserve must be computed for 
the rncreased active load In power statlons In the peak hours and for the 
decrease of the active load In the off-peak hours The amount of thrs 
reserve must be wrthrn 3-5% of the consumptron The utrllzatlon of thrs 
reserve (spinning) could be on the hydro statron and on hydro pump 
storage station ( to 7 minutes) and In thermal statlon (up to 30 minutes) 
by altering the load of the swltched -In equrpment 

4 1 2  To cover the loss of generation capacity in the result of the 
emergency outage of equipment In the power statrons 



In this case of Instantaneous black-out of the equlpment, the 
reserve from the S~ngle Power Grld IS automat~cally ut~lrzed (by means of 
alterlng the external energy balance of the Baltic lnterconnected Power 
System) w ~ t h  the subsequent utll~zation of the splnnlng reserve on the 
hydro statlon, pump storage power stations and thermal and heat power 
statlon 

If the decreased generating capacity cannot be covered with the 
spinning reserve of the Baltic lnterconnected Power System and the 
agreed reserve from the Slngle Power Gr~d  , by the order from the 
D~spatch Center Baltrja and prov~ded approval from the Part~es the rest 
of the reserve equlpment is  utilized (cold reserve) 

4 2  The amount of splnnlng 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 wlth the cons~deration of the effect 
of the antl-accldent equlpment should make i t  possibile to continue with the 
parallel operation wlthout rel~ablllty violation and without an lnadmlsslble 
overload~ng of the network equipment 

4 3 Durlng the start-up of the cold reserve, if necessary, by the dlrect~on from 
D~spatch Center Balt~ja and accldent disconnection and restr~ctions on 
consumers In accordance with the Regulation on the emergency 
dlsconnectlon and restr~ct~on on the consumers In the Balt~c lnterconnected 
Power System provlded parallel operation w ~ t h  the Slngle Power Grid 

4 4 The lndemn~flcat~on of the economlc damage Incurred to one Party 
caused by the utllizatron 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 Part~es ~nvolved based on the data presented by the power systems and the 
Dispatch Center Baitija 

4 5 In addrtlon to the above mentioned types of reserves, the Instantaneous 
reserve shall be ava~lable, th~s reserve shall be ut~lized automatically by 
regulating the speed of revolut~ons on hydro unlts and turb~nes at the decreased 
frequencies 

The amount and the speed of utlllzatlon of this reserve depends on the 
tuning of the revolution regulatory dev~ce ( stat~c, sens~b~llty) and the 
parameters of the boilers 

5 Economlc rehfrons among power systems, and fhe provision of 
mutual supplies of electric power and energy 

5 1 The economrc relations among the power systems are based on the 
bilateral agreements and monthly supply contracts of the electrlc energy 
products and should not contrad~ct to the provisions of the present agreement 

5 2 The power systems shall provlde the Dlspatch Center Baltlja In due tlme 
with the all contractual and operatlonal documentation necessary for plann~ng 
and operatlonal reglmes 



5 3 Dispatch Center Baltija shall provide the operational regime based on the 
adopted monthly contracts, bilateral agreements and the provisions of th~s 
agreement 

5 4 D~spatch Center Balt~ja shall regularly rnform the power systems on the 
results of the performance under the contracts for the preceding perlod and on 
the prospects of future performance 

5 5 Should there be considerable deviat~ons from the amounts defined by the 
contracts, the Dispatch Center Baltija shall arrange spot and emergency 
supplies and shall decide on the changes in the operational regime in 
coordrnation with the power systems affected by such changes 

6 The procedure of  executron o f  brlaferal Agreements among the Baltrc 
power systems and adjornrng power systems on mutual supply or 

wheelrng of  electrrc power and energy 

6 1 The subject of the Agreement and the list of agreement documents 

6 1 1 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, 
capacrty reserve, 

fuel supply 

6 1 2 The contracting parties depending of the needs in the grven types 
of energy products may conclude agreements between the Parties on all 
or part of the products descrrbed in the Approximate Mutual Supplies of 
Energy Products for a Year w ~ t h  the Allocatron in Quarters 

6 1 3 The annual supplles are adjusted every month, In amount and In 
terms, by preparing Monthly Commercral Contracts thereof 

6 1 4 In addltion to the monthly contracts short term additional and 
emergency energy or capacity suppl~es may be performed on terms other 
than in the monthly contracts 

6 1 5  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 rnto 
account into monthly or spot contracts 

6 2 The procedure and term to prepare contract documents 



6 2 1 The agreement "On Approx~mate Mutual Suppl~es of Energy 
Products for a Year" must be prepared, agreed upon with the Dlspatch 
Center Balt~ja, and slgned no later than a month before its effect~ve date 

6 2 2 The monthly commerc~al contracts must be signed no later than 
3 days before the beginning of the month 

Data on monthly contracts are to be subm~tted to the D~spatch 
Center Baltlja no later than 10 days before the beg~nn~ng of the month 

The D~spatch Center Balt~ja shall present its considerations 
concerning contracts to the power systems no later than 5 days before 
the beg~nn~ng of the month 

The monthly contracts with external suppl~ers (or buyers) must be 
coordrnated with the Central Russian Dlspatch Center of the Single 
Power Grid 

6 2 3 If the tariffs change for the suppl~ed products the Party init~ating 
the changes is  obligated to not~fy in writing the other party no later than 
15 days prior the effect~ve date of the changes 

6 3 The basic requrrements to the content of the b~lateral agreements and 
commercial contracts 

6 3 1 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 wh~ch  
are subject to operat~onal control , based on the existing technical 
~nformational level 

6 3 2 The basic content of bilateral agreement must be available to the 
employees of the Part~es and the Dlspatch Center Baltlja , provld~ng 
performance of these Agreements 

6 3 3 The monthly contracts must contarn the list the equipment 
utilized In cases of emergency and the price of electric energy generated 
using such equipment The Dispatch Center Baltija , ~f necessary, shall 
provlde emergency suppl~es based on the presented data The data 
concerning the tar~ffs on emergency supplies cannot be deemed to be 
commercial secret 

6 3 4 The agreement should state the locatlon and commercial 
metering dev~ces of electr~c power and energy, billing procedure, force 
majeure, ~ndemniflcat~on of losses, respons~b~l~ties of the Part~es, 
arb~trat~on, 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 w ~ t h  the power systems In 
Russia and Belarus must be coordinated with the Central Dispatch Center of 
Russia of the S~ngle Power Grld 

7 Schedule of equrpment reparr rn the generatrng statrons and m the 
network 

7 1 The Parties agree to coordinate the schedule of equipment repair in the 
stations and in the portion of the network under operational management of the 
D~spatch Center Baitlja 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 
Dlspatch Center Baltija'shall forward the schedules coordinated with the Parties 
to the concerned Parties 

7 2  The Part~es present their proposal concerning the monthly schedules of 
repair until 20 day of the respectwe month, but annual schedules of equipment 
in the statlons until August 1 and concerning the network equipment - until 
November 1 

The Dispatch Center Baltija shall inform about the coordinated with the 
Parties repalr schedules to the concerned Partles in f ~ve  day term concerning 
monthly repair schedules and in a month term - concerning annual schedules 

8 Perspective plannrng In the Baltrc In ferconnected Power System 

8 1 The parties agree to undertake coordinated actions regarding the 
construction of energy objects and the ~nstallat~on of automatic devices 
affecting the operation of the Baltic lnterconnected Power System 

8 2 The Party intending to construct energy object or devices affecting the 
operation of the Baltic lnterconnected Power System shall ~nforrn the other 
parties thereof and the Dispatch Center Baltija at the meeting of the Energy 
Council of the Baltic lnterconnected Power System 

8 3 The Parties agree if necessary form working groups for specific cases to 
consider and coordinate Issues of perspective plannlng among the Parties 

The worklng groups shall be formed by the representatives form the 
Part~es concerned and the Dispatch Center Baltija and are approved by the 
Energy Council of the Balt~c lnterconnected Power System 



9 Sysfem of operatronal power system dispatching In the Baltrc 
~nterconnecfed Power System 

9 1 All technical, economic and organizatronal matters of operatlonal 
dispatching are solved independently by the Part~es within the respectwe power 
systems 

9 2 The overall operational drspatching of the Baltic lnterconnected Power 
System w ~ t h  consideration of the parallel operation with the Single Power Grid 
and the Belarus Power system and other countries IS assigned to be performed 
by the Dispatch center Baltlja pursuanr to the Artrcles of Assocration of the 
Dispatch Center Baltija and other governing regulations 

9 3 Operational and dispatching rnterrelations with Central Dispatch Center 
of the Single Power Grrd and drspatch Center of the Belarus lnterconnected 
System are determrned in the Agreement on parallel operation with the Single 
Power Grid and the Belarus lnterconnected System The Dispatch Center 
Baltlja concludes the above agreement with the Central Dispatch Center of the 
S~ngle Power Grld and d~spatch Center of the Belarus lnterconnected System 

10 Obl~gafions of fhe Parties 

10 1 The power systems operated wlthin the Baltlc lnterconnected Power 
System and t~ed up w ~ t h  the unified technological process of generation and 
distribut~on of electric energy may not by their uncoordinated act~ons Incur 
damage to other power systems, decrease the quality of electrlc energy and 
relrabrlrty of the energy supply, to jeopardize the stability of the parallel 
operation of the Baltrc lnterconnected Power System in general 

1 0 2  To perform the load schedule for power stations and consumers 
spec~fied by the Dispatch Center Baltlja, based on the data presented by the 
power systems 

10 3 To provlde the mutual supplres of electr~c power and energy In 
accordance with the annual agreements, monthly contracts and spot 
transactions and wheeling of electrrc energy of other countries wi th~n technical 
l~mits 

10 4 To prov~de rel~able operation of the transmissron llnes of mutual energy 
interchange pursuant to the established service borders and the relay protection 
devlces, operatlonal and anti-accldent automat~c equipment, communication 
means and telemechanic means of intersystem rmportance 

10 5 To rnstall new devlces of relay protectron operatlonal and antr-accident 
automatic equrpment, communicatron means and telemechanlc means of 
intersystem Importance by mutual agreement with Dispatch Center Baltrja and 
the Partles 



10 6 To follow instructions by the Dispatch Center Baltija 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 Balt~c lnterconnected 
Power System 

10 7 To present the following informat~on to the Dlspatch Center Baltija 
necessary to provide plannlng and realiabil~ty and eff~clent operational regime 
of the Baltlc power systems and the Balt~c lnterconnected Power System in 
general 

70 7 1 Proposals on annual, quarterly, monthly energy balance of 
power and energy 

70 7 2  Repair schedules for station and network equipment for every 
year and every month being under operational management of the 
Dispatch Center Baltija 

10 7 3  To inform the Dispatch Center Baltija and if necessary to the 
other Party teleinformation on the operation reglme of the main network 
and power stations 

The list of transferred teleinformation shall be mutually agreed 
upon 

10 7 4  To provide function~ng of communicatron means used by the 
Dispatch Center Baltija to conduct operational comunicatlon with the 
power systems 

10 7 5  To cover the costs of the operation of the Dispatch Center 
Baltija in accordance w ~ t h  the present Agreement based on the budget 
approved by the energy council of the Baltic lnterconnected Power 
System allocated equally among three Parties 

7 7 Rights of the parties 

71 1 To conclude bilateral agreements and contracts on the sale and 
purchase of electrlc power and energy among themselves and other 
Parties 

11 2 Based on mutual agreements among the Parties, to set the terms 
for transit of electric power and energy 

11 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 



11 5 To apply to the Dispatch Center Baltrja to make the necessary 
system calculat~ons which are possible to be made only with the data on 
the closed c~rcu~ts of the power system 

17.6 To part~clpate In the lnvestlgat~on of the acc~dents of another 
power systems provlded that this accrdent has caused vlolatlons In the 
normal operation and rncurred damage to this power system 

I2 I To perform the obl~gatlons deflned rn the clause 11 

I2 2 For the damage rncurred to the other party by its actions 

12 3 To perform the contracts between the Partles and wlth the 
Dispatch Center Baltija 

12 4 For performance of the resolutron by the Energy councll of the 
Baltlc lnterconnected Power System 

72 5 Disputes arlslng w ~ t h  regard to the present agreement must be 
solved by the energy Counc~l of the Baltrc lnterconnected Power System 

73 Operatron of the Drspatch Center Baltrja 

13 1 The Parties In this agreement have stated the obl~gatrons, rrghts 
and respons~bility of Dispatch Center Baltrja In accordance with 
Appendix 1, subject to the agreement of the Dlspatch Center Baltrja 

14 Legal addresses of the Part~es 



Resolution Concerning 
the Results of Technical Cooperation 

on Electric~ty Priclng and Contracting arranged by USAID 
Sem~nars In Riga 1992-1993. 

The members of the workmg group formed by the Baltrc Energy 
Councll to address the issues of electricity contractrng among Baltic 
countrles on September 9, 1992 on the permanent participants of all the 
seminars on behalf of all the participants of the semlnars wouId l ~ k e  to 
state that U S - Baltlc experts cooperahon m the sermnars has found 
practical apphcatlon 

Namely 

1 Concepts used m North Amerlca power contracts are rncluded rn the 
draft Muldateral Agreement among Balhc countrles among the State 
Enterprrse Eestl Energla, State Enterprrse Latvla and the Lthuanlan State 
Power System 

2 Information about North Amerrcan experience was used to prepare 
bllateral agreements, mcludmg the Estoma - Latvla power agreements and 
the Latvra - Lrthuama power agreement and Lthuama and Belarus 

3 M e r  the bllateral power agreements were negotiated between Estonia 
and Latvia and Latvia and Lithuma, these agreements formed the startrng 
polnt for negotratlon of other bllateral agreements on energy interchange 
lncludlng L~thuarua - Belarus and Latvia - Russia 

4 These agreements h a ~ e  increased the relrabihiy and securlty of 
electrlc power supply m the Baltlc countries 

Chief 
Ch~ef 

of, WorIung Group 
Ing DC Baltlja -2 Vonsovrch 

Members 

Chief Dispatcher Eestr Energla V Peterson 

Chief Dispatcher Latvenergo & 33 Itmental 

Chref Drspatcher Lithuania PSPS &$. &?$4 Klsiehui 

Ch~ef of the Dlspatch Semrce 
of the Dlspatch Center Baltlja J Os~trs 



Proposed Reports by DC Baltija Experts for the Conference on 
Exchange of Experience on International Electrlc Power Agreements 

Part 1 International agreements on parallel operat~on of power systems, 
on active power (capaaty) reserves, and on the wheeling of power 

1 1 Agreements on parallel operation among the power systems of the Baltlc states 
and also with the interconnected power system of the CIS 

1 1 1 Formation of the Baltic Energy Council, ownershp and legal structure 
of D~spatch Center Baltlja, procedure for negotiating intemauonal agreements 
in the electnc power sector, organizations authonzed to SIP agreements 

1 1 2 The exlstlng clrcuit schemes of power systems and actual operational 
schedules 

1 1 3 The exlstlng agreements with the Central D~spatch Center of Russ~a and 
Dispatch Center of Belarus on assistance m the technical implementation of 
operational schedules withm the framework of the parallel operation 

1 1 4 Pnnciples of cornmerc~al sale of electnc energy withln the power 
systems of the Baltic countnes and power systems of neighbonng countnes 

1 2 Pnnciples of maintenance of generahng capaclty reserves m the power systems of 
the Balt~c countnes 

1 2 1 The actual allocat~on of generatlng reserves among the Baltic power 
systems dunng the year 

1 2 2 The exlshng agreements with regard to generahng reserves withn the 
power systems of the Balhc states and neighbonng power systems of CIS 

1 2 3 The posslb~lit~es of future contracts on generatlng reserves among all the 
parhclpants(power systems) having parallel operation (Baltlc power systems 
and respectwe CIS countnes) 

1 3 Problems related to the wheeling of power in the Interconnected power systems 

1 3 1 The operation of the power systems of the Baltic states in the circuit 
330 kV-750 kV 

1 3 2 Expenence m international wheellng of electnc energy Power translt 
to the Yantar power system (Kahningrad) through power systems of the Balm 
states 

1 3 3 Problems related to the wheelrng of power in the framework of 
anticipated interconnection with NORDEL and UCPTE 



The reports will be prepared by V Kreslinsh He will analyze documents submtted 
by power systems of Central Asla and assess the current situation in these countnes 

Part 2 Maintenance of rel~abil~ty, regulat~on of reacbve power and 
voltage, and application of antl-emergency protectlon devices 

2 1 Provis~on of rehabihty and stabihty of operatlon in the Interconnected system 

2 1 1 Problems related to the provision of stablhty of the maln circuit of the 
Baltic interconnected system dunng parallel operatlon with the circuits of the 
interconnected systems of the CIS 

2 1 2 Problems of transition from the stablhty cntena applled in the former 
USSR to the new Western European cntena and requirements 

2 1 3 Improvements of plannlng methods(calcu1ation) and operation analysls 

2 2 Regulation of reactlve power and voltage in the maln clrcwt of the hgh-voltage 
network of the Balt~c power system 

2 2 1 Excess of reactrve power in the man  transit llnes of 330kV of the Balbc 
Interconnected system 

2 2 2 Compmson among methods of compensating for reactlve power in the 
Balt~c interconnected system and m NORDEL 

2 2 3 Regulat~on of reactive power flows in the power systems and payments 
for reactlve power compensatlon in a market economy 

2 3 Anti-emergency protectlon devices of the interconnected power system in the 
present stage of development 

2 3 1 Interdependency of power systems ~n providing effect~ve anti- 
emergency management - a consequence rooted in the ongmal format~on of 
these power systems as one system in the earlier penod 

2 3 2 Improvement of antl-emergency management to meet Westeuropean 
standards 

2 3 3 Account of damage incurred to another party as a result of the 
application of antl-emergency management 

Reports will be prepared by Yun Pervushn He will analyze documents presented by 
power systems of Central Asia and assess the present situation in these countnes 



Part 3 Dlrect and lnd~rect methods of load management m power systems 

3 1 Load profile In the power systems of the Balt~c states 

3 1 1 Changes in load profile in the Interconnected power system m the latest 
years 

3 1 2 Econormc effect of shfts in load profile shown on the example of one 
power system 

3 2 Tlme-of-use metenng of electnc power 

3 2 1 Transition to two-part tanffs for electnc energy in the Baltic power 
system 

3 2 2 Technical devices m use in the Balhc interconnected system at present 
and m the future 

3 3 Dlrect load management (Demand side management) 

3 3 1 Apphcatlon of demand side management at present m the power 
systems of the Balbc states 

3 3 2 The possrbil~t~es for the future use of DSM 

Reports will be prepared by Yun Pervusfun He w ~ l l  analyze documents presented by 
power systems of Central Asla and assess the present situation of these countnes 


