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This report contains an analysis and recommendations regardmg the reform of wholesale and 
retail electncity tmffs in the Republic of Kazakstan The tarrff study was funded by the Unlted 
States Agency for International Development (USAID) and conducted m cooperation mth the 
State Committee on Pricing and Anti-Monopoly Policy (AMC), the M~nlstry of Energy and Coal 
Industry (MECI), and the National Energy System Kazakstanenergo The mam objectives of the 
study were to assist the AMC and MECI in the development of a wholesale pricing strategy and 
an implementation plan to introduce a rational system of wholesale electncity pnces Hagler 
Bailly Consulting, Inc , was requested by USAID to conduct the following tasks 

" to develop and design tanff structures that reflect as closely as possible the true 
economic (marginal) costs to the nation of providing elechcity to different 
customer segments Ths  marginal cost structure establishes the fundamental 
economc frame of reference from the perspective of formulating pncing 
strategies that promote efficient resource utilization by discouragmg waste and 
resource misallocation, that encourage economically optimal levels of 
conservation and demandfload management, and direct the usage of electncity to 
its most valued and productive uses " 

" [to] develop an appropnate implementation scheme and schedule for a smooth 
and efficient transition from the present pncing structure to the new efficiency 
pncing structure The time-phased plan should be "in sync" wth  the evolving 
orgmzational structure of the power sector under the ongoing restructuring and 
reform efforts of the government " 

The power sector in Kazakstan is undergoing a rapid transformation from a state-owned 
monopolistic and vertically integrated structure to a sector wth  several generating companies, 
one national enterpnse for the hgh-voltage network, and 19 local network companies and 
enterpnses Ths  tmff study is intended to support the transition to market competitive pricing at 
the wholesale level, and a system of government-regulated tmffs by the State Regulatory 
Commission (SRC) at the retail level 

In accordance mth the scope of work for th s  study, tarrffs have been calculated according to the 
pmciples of long run marginal cost (LRMC) pricing Customer classes are distinguished by 
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voltage level as well as by industry and energy use Flat tariffs and three-part tariffs (capacity, 
peak energy, and off-peak energy) are calculated on the basis of four major cost components 

b The capacity cost associated wth  generating stations is calculated from the 
estimated cost of a hypothetical new combustion turblne 

b The energy cost associated wth  generating stations is the short run marginal cost 
(SRMC), averaged over all of the hours in a representative week SRMC is 
estimated using a computer model of power generation in Kazakstan 

b The capacity cost of the networks is calculated from the estimated replacement 
cost of the networks at different voltage levels 

t Network losses are estimated at different voltage levels on the basis of the latest 
avsulable data Capacity and energy costs are adjusted to reflect network losses 

Transmission tmffs have been calculated according to the financial revenue requirements based 
on the replacement cost of the network, whch yields the same results as LRMC pncing Separate 
transmission tmffs are calculated for the Very High Voltage (VW) network (220 kV and 
higher) and the High Voltage (HV) network (1 10 kV) To compensate for the cost of bullding the 
network, the capacity charge Includes an allowance for a rate of return on net assets (replacement 
cost less depreciation) To compensate for network losses, the amount of energy recelved by the 
transm~ssion network must be hgher than the amount of energy delivered Tlus difference can be 
between four and mne percent, dependmg upon the location of the transfer points on the network 

It is recommended that the Government of Kazakstan (GOK) take several steps to reform 
electricity tmffs These recommendations are based on the analysis in Chapters 3,5 and 6 

t Tmffs for customers dlrectly connected to the VHV network should be 
distinguished from tariffs of customers dlrectly connected to the HV network of 
the North and South Regions 

b Wheeling m f f s  should be introduced as soon as possible, for the V W  and HV 
networks 

MECI should conduct a program to revalue the networks at each voltage level, 
based on replacement cost less depreciation A detalled asset valuation could be 
used to improve the accuracy of the tariff calculations presented in th s  report 
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b Retail customer classes should be redefined according to voltage level [I e , 
lndustnal customers at HV and at Medium Voltage (MV)] 

w Tariffs for the sale of electricity to VHV and H V  customers should be restructured 
as 3-part tatrffs (capaclty, peak energy, off-peak energy) instead of flat tmffs 

b Retail tatrffs should be increased until they reach the level of LRMC, as discussed 
in Chapter 5 and 6 

w A program of capital mvestment in 500 kV interconnections between the North 
and South Grids should be pursued to ensure that these reglons are l l l y  
integrated Thls would enable the formation of a smgle power pool and thereby 
increase the level of compeQtion among generators and imports 

All of these actions could be taken before the SRC sets the exact level of capacity pnces and 
energy pnces 

For transmission tmffs in the VHV network, the capacity payment should be 228 
TengeIkWlmonth and the energy loss allowance should be 5 4 percent dmng peak penods and 
4 4 percent dunng off-peak penods (Exhlbit 3 6) For transmssion tatrffs in the HV network, the 
capaclty payment should be 356 Tenge/kW/month and the energy loss allowance should be 9 1 
percent dmng peak penods and 7 2 percent dunng off-peak penods 

The cost of wholesale power purchased by the regional network enterprises is expected to rise to 
3 74 TengekWh and the average tmff to the customers of these enterpnses is expected to be 
5 06 TengekWh when prices are ra~sed to LRMC (Exhibit 5 19) The transit~on to th~s  pnce 
level may be aclueved In three steps m a relatively short tlme penod ~mtially a ten percent 
wholesale tmff increase and a seven percent retall tmff increase, next a transition to a 
competitive power pool, and then a final retad m f f  mcrease (Exhibit 6 5) Because the projected 
tmffs m h s  study are expressed in Tenge ($1 00 US = 66 Tenge), additional increases may be 
needed to offset mflation 
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When the Republic of Kazakstan became independent, it inhented an industnal sector that was 
entirely developed under the planned economy of the former Soviet Umon, and was largely based 
on energy-mtensive industries such as mirung and raw matenals extraction Patterns of household 
and industnal energy use had been developed on the basis of low energy pnces, state control of 
the energy sector, and energy interdependence among Russia, Kazakstan, and other Central Asian 
countries Follourlng independence, there was a sharp nse in the pnces of Imported energy, 
including imported electncity, petroleum products, and natural gas The power sector was caught 
between nsing cost of imported energy and the low pnces of electncity Although Kazakstan is 
malung a transition to a market economy, electrrcity pnces have been low for several years, and 
the power sector has suffered from non-payment of electnc bills Expenditures on mamtenance of 
power stations and transmission lines have been deferred so that elechcity pnces can be kept at 
minlmal levels The poor financial condition of the power sector has resulted m regular patterns 
of elechcity outages in many parts of Kazakstan, and a sharp decline m the amount of generatmg 
capacity avsulable to meet peak load 

The existence of power shortages in a country wth tremendous oil and gas and coal resources 
and low demand growth indicates the need for economic reforms m the power sector The 
present level of electncity consumption is about 30 percent below the 1990 level The country's 
generating capacity in 1995 (1 3,165 MW after adjustment for derating) was hgher than the peak 
load in that year (1 1,788 MW) These indicators suggest that the power sector is capable of 
providing a reliable supply of electncity, if economic reforms enable power sector enterpnses to 
operate efficiently and recover their costs 

Power sector restructmng and pnvatizat~on started in July 1995 and is now proceeding rapidly 
Beforehand, the power sector was ovned and operated by Kazakstanenergo, the state electnc 
power engineenng company subordinated to the Mimstry of Energy and Coal Industry (MECI) 
Kazakstanenergo owned ten regional energos as well as vmous regional construction and 
mantenance enterpnses, design and research institutes, and the "Inter-System" portion of the 
hgh-voltage network The regional energos owned the power stations, dishct heat networks, and 
most of the electnc network On July 28,1995 the Government of Kazakstan (GOK) approved 
Resolution 1033, changing thls structure and creating a new orguzation called National Energy 
System Kazakstanenergo whch would own several large generatmg stations and the hlgh-voltage 
networks, but not the regional energos Th~s  resolution created three independent generating 
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companies (gencos) and eliminated one of ten energos The resolution gave Kazakstanenergo a 
monopoly over the sale of electricity to the regional energos, because it made Kazakstanenergo 
the sole purchaser of electtlcity from the gencos, the sole owner of the large power statrons that 
were not given to the gencos, and the sole purchaser of imported electncity 

On May 30, 1996 the GOK adopted Resolution 663, whch took power generatron assets away 
from Kazakstanenergo, leavlng only the hgh-voltage (HV) networks, the drspatch center, and 
admrnlstrative offices Resolutron 663 also took vmous Comblned Heat and Power (CHP) plants 
and boiler houses away fiom the regional energos and transferred these assets to "communal 
ownershp," (1 e , city and local government) Resolution 663 supported a program of 
privatization of practically the entrre power sector, excluding Kazakstanenergo On July 19, 1996 
the GOK adopted a resolution brealung up the Iune energos Into 19 low-voltage networks and a 
large number of generating compmes Plans to form one or two power pools are currently 
proceeding and Kazakstanenergo may no longer exist USAIDMagler Bailly Consulting IS 

assisting the GOK in the orgamzation and development of a competitrve wholesale market for 
electncity 

In response to a request fiom the State Committee On Pncmg and Anti-Monopoly Policy 
(AMC), the Umted States Agency for International Development (USAID) agreed rn September 
1995 to provlde funding for a study of electncrty m f f s  The concept of the study was ongmally 
developed in coordrnatron mth the European Bank for Reconstruction and Development 
(EBRD), whch was considering a possible loan to the GOK to refurbish a power facility, 
Elubastuz 1 The request for techmcal assistance was ongrnally directed to the EBRD USAID 
requested that Hagler Bailly Consulting conduct a defimtional mrssion, prepare a work plan, and 
execute the work plan USAID drafted a Statement of Work (SOW) to focus on marginal costs 
and on the transition from the present pncmg scheme to the new tar~ff structure 

" the contractor is to develop and design tariff structures that reflect as closely 
as possible the true economic (marginal) costs to the nation of providmg 
electncity to drfferent customer segments Ths  marglnal cost structure establishes 
the fundamental economrc fr~rne of reference from the perspective of formulating 
pncing strateg~es that promote efficient resource utilization by discouraging waste 
and resource msallocation, that encourage economically optrmal levels of 
conservation and demandlload management, and direct the usage of electncity to 
its most valued and productive uses " 

"The contractor wl l  develop an appropnate implementation scheme and schedule 
for a smooth and efficrent transrtion from the present pncing structure to the new 
efficient pncrng structure The tune-phased plan should be "rn sync" wth the 
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evolvmg organizational structure of the power sector under the ongoing 
restnrctmng and reform efforts of the Government " 

When t h s  SOW was wntten, the wholesale market had just been created but the pnce reform 
was needed at the wholesale level For example, price controls were used to create cross- 
subs~d~es among geographc reglons wth separate and Isolated electnc grids The wholesale 
market had been created wthout economic incentives for low load management and wthout 
demand charges or economlc penalt~es for the load factor customers of Kazakstanenergo In the 
Southern region, electncity imported for 4 5 Cents per kwh was resold for as little as 1 0 Cents 
per kwh Reform of wholesale market structure and wholesale electncity pnces was the first 
logical step toward the reform of r e h l  pnces 

A defirutional mission for the tmff study was conducted on October 15-24,1995 and the 
proposed work plan was submitted to USAID in December 1995 The work plan was developed 
to support two objectives 

. Assist the AMC and MECI to develop a wholesale pnclng strategy and an 
implementation plan to introduce a rational system of wholesale electncity prices 

b Assist EBRD in its efforts to modemze the power sector of Kazakstan 

Initially, EBRD was p l m n g  to use the results of the USAID tanff study to support the financial 
feasibility of a public sector loan to Kazakstanenergo for the refurbishment of Elubastuz 1 
However, on July 9, 1996 EBRD wthdrew its loan proposal, since it became public that the 
GOK signed an agreement to sell the power station to AESISuntree 

The work plan descnbed a study involving a substantial amount of data collection To calculate 
marginal cost of generation, for example, the project team prepared data requests required to 
collect detailed power station and hourly load data needed to run a computer simulation model 
(Generation Planrung Tools) whch has been successfully used by USAIDkIagler Bailly 
Consultmg in tanff studies m other countries However, neither the AMC nor MECI possessed 
staff resources and lnformation comparable to Kazakstanenergo 

MECI gave official approval for Kazakstanenergo to release lnformation to Hagler Bailly for 
tmff study purposes Meetings at Kazakstanenergo were held in November 1995 to identify the 
departments and specialists who could provide the necessary information From December 1995 
through August 1996, techcal  cooperation was conducted pnmmly at Kazakstanenergo since it 
was where the data was kept From Kazakstanenergo's perspective there were at least two 
advantages to techcal  cooperation (1) the possibility that a solid tarrff study would persuade 
the Government of Kazakstan to raise electncity pnces to the levels needed to cover costs, and 
(2) the possibility that EBRD would issue a loan for reconstruction of Elubastuz 1 

Hagler Bailly Consult~ng 

1b 



A preliminary set of projections of installed capacity, electrrcity generation, fuel cost, and 
purchased power costs (Appendices A, B, C and D) were submitted to Kazakstanenergo in late 
March 1996 The data collection process continued through August 

The work plan included an analysis of retail tmffs as well as wholesale tmffs Based on a case 
study of Almatyenergo, the work plan Included the development of a long-run marginal cost 
(LRMC) based tmff schedule by customer class Although the analysis in tlus study is based on 
data concermng Almatyenergo, it was not necessary to set up a program of techmcal cooperation 
wth that organization Detailed techmcal data on Almatyenergo, through 1995, was kept at 
Kazakstanenergo and fmanclal data was kept at the AMC 

In July 1996 the GOK passed a Decree abolishng Alrnatyenergo and replacing it wth  two 
network enterpnses (Alrnaty and Taldy-Korgan) and a number of generating companies The 
GOK also signed an agreement to sell one of the network enterpnses to Tractebel, a Belgian 
power company Th~s  is the first pnvatlzation of a network enterpnse in Kazakstan and a number 
of financial issues remam to be clmfied 

A separate team of USAIDEIagler Bailly consultants was charged wth  the task of reviewing the 
power sector privatization and restructunng process and advising the GOK on policy alternatives 
in th~s  area The review revealed that the GOK was interested m formmg a competitive wholesale 
market based on a power pool Therefore in the b e g i m g  of September 1995 it was necessary to 
revise the study assumptions about the wholesale market structure, to ensure consistency between 
the tmff study and the evolving orgamzational structure of the power sector The existence of 
Kazakstanenergo's monopoly over the wholesale trade in electrrcity was assumed to be a 
temporary phase m the transition to a spot market 

1.3 ANTICIPATED CHANGES IN THE WHOLESALE MARKET 

Instead of calculating tanffs only for the market structure that exists today, projected tmffs on 
the basis of assumptions about the market structure of the future have been included The power 
sector in Kazakstan is undergoing restructunng and pnvatlzation, wth  the development of 
wholesale competition and a power pool Therefore, these projechons mcorporate the assumption 
that the compehtive wholesale market wlll soon develop Wholesale tanffs wl l  be needed only 
for those energy sales that are not transacted through the pool or through bilateral or multilateral 
agreements Such sales mll be regulated by the State Regulatory Commission (SRC) 

To calculate wholesale pnces, assumptions have been made concemng the development of 
wholesale competlhon and the implementation of a power pool For the generating stations that 
are pool members, the inferred pool pnce is based upon projections of LRMC and short-run 
marginal cost (SRMC) Where competition is not feasible, wholesale power sales will be 
regulated by the SRC and pnces will be based upon asset revaluation and a rate of return on 
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assets The wholesale pnce to individual buyers of bulk power [i e , industnal customers 
connected directly to the HV gnd, as well as the low-voltage (LV) network entities] w111 include 
wheeling charges 

Projections of wholesale prices, whether tanffed rates, pool purchase pnce, or negotiated rates, 
are needed by the LV network enterprises for the purpose of p l m n g  thelr tariff Increases For 
Almaty and Taldy-Korgan recommended retad tmffs were calculated for 1996 on the basis of a 
recommended wholesale tariff and the projected pool purchase pnce 

1.4 CONTENTS OF THIS REPORT 

Chapter 2 summmzes assumptions about the structure of the market and the costs to be Included 
in ~ f f s  Chapter 3 recommends a methodology for calculating transmission Mffs  In Chapter 4 
the LRMC of electricity generation, generating capacity, and energy is calculated In Chapter 5 
customer classes are defined and tariffs for each customer class in 1996 is recommended 
Chapter 6 provides a forecast of wholesale and retail tariffs in 1997 and 1998 
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The starting point of any tmff study must be a set of assumptions about the physical assets that 
fall w t h n  the scope of the study, the orgamzations whch own these assets, the types of 
transactions that are possible, and the physical structure of the transmission interconnections 
needed to support a wholesale market for electmcity After these issues are clarified it is possible 
to develop methods of forecasting pnces or calculating tanffs Therefore the purpose of this 
chapter is to describe these assumptions and explan the terminology used m t h s  study 

2 1 PHYSICAL ASSETS IN THE POWER SECTOR 

This study is an analysis of the pnces associated wth sales and wheeling transactions wthm the 
power sector The power sector of Kazakstan is defined as the set of physical assets whch are 
used to generate, transmit, and distribute electncity wthm the networks and withm the borders of 
Kazakstan The power sector includes all of the electnc networks plus all of the generating w t s  
connected to these networks, regardless of ownershp In other words, the power sector includes 
the followmg assets 

b Combined Heat and Power (CHP) plants, whch use fossil fuel and provide heat 
for heat networks and electncity for the gnd Typically a heat network provides 
heat for the population of a city or town as well as steam or heat for industnal use 

b Hydroelectric power stations 

b A nuclear station located at the Mangestau Energy Complex near the Caspian Sea 

b Cogeneration plants, whch are used to provide heat for industnal facilities located 
near the generatmg u r ~ t  and power for the use in the plant, wth  any excess belng 
sent to the gnd A very small heat network could exist in t h s  case but it would be 
used for industnal steam or process heat and owned by the mdustmal plant 

b Thermal power stations, whch are any generatmg m t s  that are neither CHP, 
hydro, nuclear, nor cogeneration In Kazakstan most of the larger thermal stations 
have been classified as State Regional Electnc Stations (GRES) 
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w Electnc networks, whch receive energy from generating stations or other 
countnes and del~ver energy to consumers or other countnes All networks are 
part of the power sector 

It 1s assumed that most customers wl l  contlnue to receive electnc~ty &om the networks Instead 
of generatlng the~r own In some countnes (for example, Ind~a and Indones~a) there are many 
generatlng w t s  whlch are not connected to the gnd and not owned by power sector enterpnses 
In these countnes many of the mdustnal and commerc~al customers have back-up power 
generators that are used to generate power dmng penods when there IS no electnclty available 
from the gnd In Kazakstan there are very few ~ndustnal sites wth  thelr own generatlng m t s ,  
and nearly all of these sites have cogeneration units connected to the gnd 

The hzgh-voltage network Includes the overhead lines at 1 10 kV and hgher voltages, plus the 
substations connected to these l~nes The low-voltage network includes the overhead l~nes and 
underground cables at 35 kV and lower, plus substat~ons and transformers that recelve power at 
35 kV, 10 kV, or 6 kV In some CIS countnes there are low-voltage electnc networks that are 
behnd the meter, whch electnclty is supplied to an industrial plant or a state-owned farm Such 
networks are part of the power sector even ~f they contain delivery points mthout meters 

The following assets are notincluded m the power sector 

b Heat networks These networks can be owned and operated by city governments 
or oblasts, independent of power sector enterpnses Heat tmffs are outs~de the 
scope of th s  electnc tmff study 

b Boilerhouses used to provide heat for heat networks 

b Coal mlnes 

b Any other assets whch are used to produce or deliver fuel for electr~c power 
generation In Kazakstan and In ~nternat~onal pract~ce these assets are normally 
owned by fuel suppliers, ralroads, and other orgmzations that do not own any 
part of the electnc network 

2.2 TYPES OF COMPANIES AND ENTERPRISES IN THE POWER SECTOR 

The followmg terms descnbe different legal structures for orgmzations that own power sector 
assets 

N Companres are orgmzations that are legally registered as jolnt stock compames 
under the laws of the Republic of Kazakstan Przvate companzes are those in 
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whch at least 51 percent of the stock is owned by indlv~duals or by other pnvate 
compmes Under the laws of Kazakstan an open-endjoznt stock company IS a 
joint stock company m whch there IS no legal limit on the percentage of shares 
that may be owned by individuals or pnvate compames 

t Enterprzses are orgmzations that are not registered as joint-stock compames and 
are legally owned by the GOK, an oblast, or a mucipality 

The power sector assets that were owned by MECI untll July1995 are now distributed among the 
followng types of orgmzations 

t Generatrng companzes own generatmg u t s  and are orgamzed as jomt stock 
compmes 

t Generatrng enterprzses own generating u t s  and have been restructured as 
generating compames accord~ng to Resolution 499, On Approval of the Power 
Industry Faczlztzes Corporatzzatzon Plan for 1996 (Appendzx I),  whlch was 
adopted on July 16, 1996 

t Natlonal Energy System Kazakstanenergo This is a network enterprzse whch 
owns the nabonal dispatch center and most of the HV network 

b Regzonal network companzes own medium-voltage (MV) and LV networks and 
are organized as jomt stock compames 

Regronal network enterprzses own MV and LV networks and have been restructured as regional 
network compames accord~ng to Resolution 499 

An autoproducer IS a generating umt that was not owned by MECI For example, the 
Chardannskaya hydropower station was owned by the Mmstry of Water Resources The 
Mangestau nuclear statlon was owned by the Mi~llstry of Atomlc Energy 

An electnclty customer IS a person, household, or orgmzatlon whch IS connected to a network 
and has a meter Customers may be grouped as follows 

t Resellers are organizations whlch buy and sell electricity Under exrstlng 
leglslatlon a reseller must own a portion of the network For example, regional 
network enterpnses are resellers 

t Consumers or end-users use the elechcity they purchase Electncity recorded on 
meters and bllled to customers is bzlled electrzcziy consumptzon 
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Where electncity from the network is consumed by a person, household, or orgmzation (outside 
of the power sector) wthout a meter, the amount of consumption is called non-technzcal losses 
The total of billed electncity consumption plus non-techcal losses is called electrrcrty 
consumptzon (Appendix B )  In an electnc energy balance, gross generation can be allocated to 
station losses, network losses, and billed electncity consumption (Appendix B) 

The wholesale market is the HV market, that is, the market for power sales and wheeling m the 
HV network (1 10 kV and hlgher voltages) Under thls defmtion, a customer m the wholesale 
market can be either a consumer or a reseller A wholesale customer is a customer whch receives 
power at 1 10 kV and above, w h  the borders of the country 

The retazl market is the MV and LV market, that is, the market for power sales and wheeling at 
35 kV and lower voltages In the future, most resellers in Kazakstan w11 buy power in the 
wholesale market A Wconsumer receives power at 35 kV and is probably not a reseller A L V  
consumer receives power at 10 kV or lower voltages and is not a reseller 

An zndependent regulatory commzssron is a government agency that regulates the activities of the 
electric power engineenng sector, including setting and enforcing tmff rates and pnclng 
schedules 

A commodrty may be defined as a commercial product that can be measured in umts, such that 
every u t  has the same level of production quality and the same pnce in a competitive 
marketplace From the customer's standpoint, u t s  are equally valuable and it does not matter 
which u t s  are received For example, precious metals such as gold, silver, and platinum are 
commodities when they are produced to a standard level of pmty Arguably, when the wholesale 
pnce of electncity is adjusted on an hourly basis, electncity can become a commodity in the 
wholesale market Under other circumstances the supply of electmcity or the wheeling of 
electmcity is a sewzce to the customer The cost of providmg ths  service depends upon the 
customer's voltage level, load profile, and location, as well as the reliability of the service 

For the purposes of th~s  study four ty2es of services are distinguished 

b Sales sewzce, whch is the supply of capacity and energy to the customer, at a 
meter owned by the customer or the seller 

t Wheelzng sewzce, which includes (1) the supply of capacity needed to transmit 
energy through a network, from a receipt point to a delivery point, and (2) the 
transmission of electnc energy through the network, from the receipt point to the 
delivery point 
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b Unbundled sales service, whch is the supply of capacity and energy at some point 
on the network, other than a meter Ths  service requires the customer to make a 
separate arrangement for wheelmg service 

AnczIlary servrces, whlch include frequency control, voltage control, reactlve 
power control, maintenance of reserve capacity, and other services necessary to 
support network operations and ensure reliabil~ty of power supply In Kazakstan, 
ancillary servlces are largely prov~ded by Russia and the Central Asian Republics, 
and therefore these services are largely outside the scope of this tarrff study 

The power sector can be divided mto three vertical levels 

b Generation the ownership and operation of generating m t s  

b Transmzsszon the ownershp and operation of HV networks and dispatch centers 

b Dzstrzbutzon the ownerslup and operation of MV and LV networks Normally, 
distnbution networks are used to provide services to electncity consumers, not to 
resellers 

Vertical zntegratron exists when a power sector orgmzation operates at two or more of these 
levels Prior to July 1995 the power sector was totally vertically integrated 

Apower system might be defined as a set of generation, transmission, and distnbution assets 
whch are l~nked by the transmission gnd and are separated from neighboring systems by either a 
lack of transmssion interconnection or by an ownershp and adrmmstrative structure in whch the 
power system is considered to be an independent urut 

In the wholesale market, pnces should reflect costs Therefore the pnces for sales service in the 
wholesale market should mclude two lunds of charges 

b Capaczty charges are measured m Tenge per kW of customer load per month, and 
are used to recover the cost of generating capacity and network capacity used to 
provide electnc service to the customer 

+ Energy charges are measured in Tenge per kWh and are used to recover the cost 
of fuel for power generation, as well as pollution taxes or other generating station 
costs that vary in proportion to the number of kWh produced Energy charges 
reflect an allowance for energy losses m the networks 

In principle it is possible to set up customer charges, whch are fixed monthly amounts that have 
no relationslup to the capacity and energy received by the customer Such charges are used to 
recover the cost of electric meters and the admimstrative cost of prepmng electncity bills These 
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charges do not exist in Kazakstan and these hnds of costs may be recovered through network 
capacity costs, wrthout a senous distortion in pnce signals 

A tarzfis a pnce whch is established by government regulation, Instead of competitive bidding 
or negotiation between buyers and sellers AfEat tarzfhas only energy charges and therefore ~t is 
simpler to admirllster but it IS an ineffective method of setting Qfferent pnces to different 
customers accord~ng the cost of prov~ding electnc service A two-part tarrffhas separate capacity 
charges and energy charges A three-part tarrfis s~rmlar to a two-part mff, except that the pnce 
of energy dmng peak penods is hgher than the pnce of energy d u n g  off-peak penods 

D u n g  the former Soviet Umon the concept of wholesale market for electncity was not clearly 
defined, but there was a vague idea that the "true" pnce of electncity is the tanff to the customer 
and any other pnce is an arbitrary accounting number used to regulate the allocation of the state 
budget withln the power sector, or between the industrral sector and the power sector According 
to this concept the wholesale pnces of electncity could be hgher than the true production cost or 
lower than production cost but it didn't really matter because the only pnces that influence 
resource allocation are the pnces of electricity sold to customers Most customers were given flat 
tmffs on the basis of the assumption that tar~ff structure has no effect on consumption A related 
idea was that wholesale electricity pnces should be flat m f f s  wrth no differentiation by voltage 
or by geographc area because there is no need to force resellers to pay for the true cost of the 
electncity they receive 

Ths  study takes an entirely different view the pnces in the wholesale market are just as 
important as the prices to customers, and there should be a more complex pncing structure in the 
wholesale market than m the retail market Moreover, pnces should be charged by resellers, 
adjusted to suit the pnces in the wholesale market and are determined by supply and demand 
There should be no poss~bility for resellers to calculate their average tariff on the basis of the 
customers' ability to pay However, resellers can select the quantity of electncity that they 
purchase from the wholesale market and bnng down the pnce by purchasing a lower quantity 

2.4 EVOLUTION OF THE STRUCTURE OF THE POWER SECTOR 

The structure of the power sector may be defined as the pattern of ownershp and types of 
transactions that occur 

Before July 1995 the structure of the power sector in Kazakstan was very simple (Exhlbit 2 1) 
because practically all of the assets were owned by Kazakstanenergo The regional energos 
owned the power stations, distnct heat networks, and all of the electnc networks except for the 
"Inter-System" portion of the HV network 
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However, after Resolution 1033 was adopted, the power sector was restructured whch created a 
new orgmzation called National Energy System Kazakstanenergo (Exh~bit 2 2) l k s  Resolution 
was to create three independent generatmg compames (gencos) but in fact it created only two - 
Yermakovskaya (thermal) and Kapchagayskaya (hydro) The Bukhtamunstkaya (hydro) 
generating company was not created because Decree 1268 removed th~s  company fiom the list of 
gencos The Bukhtarrninskaya plant was owned by Altayenergo Resolutlon 1033 eliminated 
Ekibastuzenergo, one of the regional energos, and dlvided ~t into three admmstrative u t s  
Elubastuz 1, Ekibastuz 2, and a "filial of Elabastuzenergo" contalmg the remairung assets 
(including a MV and LV network and a CHP plant) All three a h s t r a t i v e  w t s  were still 
owned by Kazakstanenergo 

On May 30, 1996 the GOK adopted Resolution 663, whch took power generation assets away 
from Kazakstanenergo, leaving only the HV networks, the dispatch center, and adrnimstrative 
offices Resolution 663 also took vmous CHP plants and boller houses away fiom the regional 
energos and transferred these assets to "communal ownershp," (1 e , city and local government) 
Resolutlon 663 supported a program of pnvatization of most power engineemg assets, excluding 
Kazakstanenergo 

On July 16, 1996 the GOK adopted Resolution 499, whch broke up the rune energos into 19 LV 
networks and a large number of generating compames 

The next step in restructuring wl l  be the creahon of a power pool The details of tlus concept 
have not been finalized, but this tar~ff study is based on the assumptions shown m Exhlbit 2 3 

Electricity tmffs should be developed to facilitate the transition to the power pool so that 

t Wholesale electricity pnces and capacity charges wl l  move toward the pnce 
levels that are expected when the power pool is fully operational 

t Retall electncity pnces wl l  be raised to ensure that LV network enterprises wll  
be able to pay for the cost of wholesale electncity under market conditions 
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One of the difficulties wth the old structure of the power sector, as shown in Exh~bit 2 1, is that 
electnc tmffs m each oblast or region were not related to the cost of generating, transmitting, and 
del~ver~ng electricity to that region In fact, Kazakstanenergo operated several separate gr~ds 
under an adm~mstrat~ve structure that was based on political boundanes - the grouping of two 
or three oblasts for each reg~onal energo - rather than the boundanes of the HV gnd There are 
two problems with ths  type of structure Flrst, the tanff m each region were not based on the 
cost of supplying electnc~ty m that region, and therefore the customers were not glven "pnce 
s~gnals" that encourage econom~cally efficient patterns of electnc~ty consumption Second, 
Kazakstanenergo did not really have an accurate understanding of its own production cost on a 
regional bas~s There were no ~nternal transfer pnces that would give accurate "pnce signals" for 
future investments ~n generat~on and transmsslon 

Under the new power sector structure mvolving the creat~on of power pools, it w11 be necessary 
to know the geographc locations of the power pools, based on the existlng network 
lnfiastructure It would not be reasonable to create a compet~tive "marketplace" in whch the pool 
company is unable to buy fiom particular generators and sell to particular wholesale market 
customers, as a result of transm~ssion capacity l~mtations or a lack of transm~ss~on connections 
Rather, the pool company should be in a posit~on to receive compebt~ve b~ds  fiom d~fferent 
generators, and meet the needs of wholesale customers under a mde vanety of b~dding outcomes 

It IS possible to imagine b~dding outcomes under penods of low load (for example, summer off- 
peak hours) that could create gnd stability problems in the exlsting transmission system because 
all of the supply might be concentrated m a small geographc area A power pool would not 
necessarily requlre the transmission capability to handle such an extreme case, but it should have 
a reasonable range of flexib~lity to handle a wide range of output levels from the different 
generat~ng units part~c~pabng in the wholesale market 

Ths  report has analyzed the structure of the power system of Kazakstan to ident~fy the actual 
geographc regions in which the HV network is operated ~ndependently The best measure of the 
degree of interconnect~on is the load flow at the colnc~dent system peak, and the most recent data 
avsulable for th~s  study were the figures contamed m the 1995 Annual Report of 
Kazakstanenergo There are four types of power systems, as shown m Exh~bit 2 4 

b Strongly ~nterconnected systems Each system in th~s  group has the HV network 
connections needed to transfer at least 500 MW to another system in the group, at 
the bme of the coinc~dent system peak, w~thout dependence on transit through a 
foreign country Therefore the whole group is ready to operate as a power pool 
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LlAll lUlL L V 

Load Flow at the 1995 Co~nc~dent System Peak (In MW) 

- - 

_I 
--  ---- 

Strongly Interconnected systems Total 

(load flows over 500 MW) for 
Gr~d r w n  Xustanay Tsel~n -- - - -- -- - 

Product~on 122 1,973 2,651 1,586 1,430 497 -- - - -- - -  -- 786 71 875 - -  213 10402 E-..-- 180-- -- 
Plus lmports from other countries 522 0 402 22 0 0 0 1 096 339 222 15 0 2 618 

from Russ~a 522 402 22 339 222 15 1 522 
from Turkmen~stan 900 900 
from Uzbek~stan 196 -- -- -- ----- -- -- - - -- -- - A 

_ 196 
Plus Imports from other energos 599 2 060 862 121 855 32 367 80 0 0 26 0 5 002 

from Tsel~n 599 599 
from Ek~bastuz 1,574 1 574 
from Pavlodar directly 862 855 32 1 749 
from Pavlodar vla Russ~a 481 48 1 
from Karaganda 5 247 252 
from Altay vla Russia 121 121 
from Almaty 80 80 
from S Kaz vla Kyrgyzstan 120 120 
from Uralsk - -- -- -- 26 - - - - - - - - -26  

Less Exports to other countr~es 0 234 42 1 213 0 0 0 364 0 0 0 0 1 232 
to Russ~a 0 234 42 1 213 0 868 
to Kyrgyzstan 364 - ---- - - -  -- -- - - - - - - -- 364 - -- 

Less Exports to other energos 0 599 2 429 1 375 252 121 80 120 0 26 0 0 5 002 
to Kustanay 599 599 
to Tsel~n d~rectly 1 574 5 1 579 
to Tsel~n, vla Russ~a 48 1 48 1 
to Ek~bastuz 862 862 
to Pavlodar via Russ~a 121 121 
to Kardganda 855 855 
to Altay 32 32 
to Almaty d~rectly 247 247 
to Almaty vla Kyrgyzstan 120 120 
to South Kaz 80 80 
to Atyrau -- --- -- -- 26 - -- -- -- 26 

Equals Gross consumption 1 243 1 724 387 1,206 2 189 1341 1 162 1,478 410 214 22 1 213 11788 
- - - -- -- - - - - - 

Summary 
Product~on 122 497 1,973 2 651 1 586 1430 875 786 71 18 180 213 10402 
Plus Net ~rnports from Russia 522 (234) (19) (191) 0 0 0 0 339 222 15 0 654 
Plus Net lrnports from Central Asla 0 0 0 0 0 0 0 732 0 0 0 0 732 
Plus Net Imports from other energos 599 1 461 (1 567) (1 254) 603 287 

(89) 1 162 
(40) 0 (26) 26 0 0 

Equals Gross consurnpt~on 1 243 1 724 387- -- -- 1 206 2 189 1 341 
- - I 478 - _ - 410 2!4 - 213 11  788 



b Weakly znterconnected systems Each system in h s  group cannot transfer more 
than 250 MW to another system m Kazakstan, at the tune of the coinc~dent system 
peak, except possibly by transit through a foreign country However, each system 
in ths  group has some domestic transfer capabil~ty and there are plans to improve 
the level of interconnection After new HV lmes are bullt, a power system in ths  
group could "graduate" to the group of strongly interconnected systems 

b Portzons of forergn ~nterconnected systems Each system in t h s  group has a 
relatively small generatmg capability and has HV connections to a foreign 
company whch is able to act as the pnnciple source of supply Each system in ths  
group therefore operates as a part of a foreign system fiom a techmcal standpoint 
Because of the hgh cost of connecting these systems wth  the strongly 
interconnected group, it is possible that these systems wl l  never join the strongly 
interconnected group 

b Island systems Each system m thls group operates largely in isolation and 
because of its remote geographic location, there is only a weak economic 
justification (or perhaps no justification) for investing m the transmission 
capability needed to connect these systems wth  the strongly interconnected group 

In 1995 there were five energos in Kazakstan (Kustanai, Tselin, Elubastuz, Pavlodar, and 
Karaganda), whch were already strongly interconnected These are all located in the northern 
part of the country and the connections are largely m an east-west direction It would not be 
d~fficult to add Altay to k s  group, by building a stronger transmission connection between Altay 
and Pavlodar The result would be a set of six systems defined as the North Grzd As a result of 
power sector restructmng it is no longer accurate to speak of only six systems, these six regional 
energos have been superseded by a number of LV network enterpnses under Resolution 499 

In 1995 there were only weak interconnect~ons between Almatyenergo and South 
Kazakstanenergo The system servmg C M e n t ,  Dzhambyl, and Kzyl-Orda was named "South 
Kazakstanenergo" whle the combination of l h s  system plus Almatyenergo was given a very 
slmlar name - the "South Kazakstan Gnd " In h s  report the combination of the two systems is 
called the South Grzd Comparing the North Gnd and the South Gnd, it is clear that the North 
Gnd is much better prepared for the development of a power pool Ideally the transfer capability 
between the North and South should be Improved by constructing new W transmission lines 
The resulting combination would then become a North and South Gnd, wth  the capability of 
operating a single power pool Until that time, it would be reasonable to try to set up a power 
pool in the South Gnd, perhaps using the interconnections through Kyrgyzstan to implement 
pool transactions on an east-west axis before new power lines are built to improve the east-west 
transfer capability w t h n  Kazakstan 

To calculate the LRMC of the very hgh-voltage (VHV) network and the W network, it is useful 
to combine the data for the North Gnd and South Gnd so that costs are "averaged" over a large 
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number of power lines It would be mpossible to use hstoncal data to develop accurate LRMC 
estimates for the South Gnd alone Therefore in Chapter 5 LRMC for the North and South Gnd 
is calculated using hstoncal data, despite the fact that t h~s  region is not fully interconnected To 
calculate the SRMC of energy in the 1997-1998 penod, the North Gnd and South h d  are 
viewed separately, assuming that a full interconnection wl l  not be acheved before 2000 
Therefore in Chapter 4, energy costs are calculated for both regions 

A similar pattern of regional dependence and independence is shown by energy flows (Exhlbit 
2 5) and by the simplified load flow diagram (Exhlbit 2 6 )  and the smplified energy flow 
diagram (Exh~bit 2 7) In the absence of a unrfied national gnd, Kazakstanenergo (in the first half 
of 1996) continued to be a holding company wrth different lines of busmesses in different grid 
regions (Exh~bit 2 8) The actual services provided by Kazakstanenergo vaned fiom region to 
region The HV mdustnal customers represented a large part of the annual energy sales of 
Kazakstanenergo pnor to restructurrng These customers were widely dispersed geographcally 
(Exhlbit 2 9) 

The two oblasts combined as Zapkazenergo are actually separate systems that are linked to the 
Russian Power Gnd Therefore Aktyubinsk and Uralsk are portions of a foreign Interconnected 
system (Exhlbit 2 6 )  Atyrau and Mangestau are both island systems Although it would be 
technically possible to build transmission interconnections needed to set up a West Gnd, or to 
connect these four systems to the future North and South Gnd, there does not seem to be an 
economic justification for doing so Therefore these four systems are largely outs~de the scope of 
tmff calculations in this study 

If the list of llkely participants in separate power pools in the North Gnd and South Gnd were 
closely examined, it is clear that the South Gnd has a smaller number of suppliers wth over 500 
MW of capacity and therefore the level of competition in the South Grid may be weak Where 
competition is not strong, the SRC wl l  have to consider the establishment of pnce ceilings 
applied to the bids received by the South power pool fiom generating compmes Clearly the best 
solution fiom a competitive standpoint is to construct the transm~ssion interconnect~ons needed 
to achleve a single wholesale market in the North and South Gnd 

The tmff structure of Kazakstanenergo before July 1995 was somewhat confusing, smce 
Kazakstanenergo was not just a wholesale company providmg electncity to the regional energos, 
it sold electncity to selected HV industnal customers and to customers of the former 
Elubastuzenergo Some of the regional energos, such as Pavlodar, purchased very little energy 
fiom Kazakstanenergo The industnal customer kmff in the fourth quarter of 1995 (0 722 
TengekWh) was lower than the annual average tanff for sales to the regional energos (0 84 
TengekWh) Both wholesale tariffs - for sales to industnal customers and sales to regional 
energos - mvolved a substanbal amount of regional cross-subsidization Tmff levels were 
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Y A l l l U I &  I r) 

Energy Flow Among Grtd Regtons In 1995 (in GWh) 
-- --- -- - - - - - - -- - - - - -- - -- -r - - - - - - -- -- -- - - - 

I 
- - - 

Strongly interconnected systems Weakly interconnected systems Portlons of foreign 
- - 1 ~ s ~ a n d  systems 

(energy flows over 5000 GWh) (energy flows under 1000 Gwh) Interconnected systems 

Tselin -Ekibastuz P a v l o d ~  J~aganda  1 Altay Almaty South Kaz L ~ k _ t ~ k n s k  Uralsk 1 Atyrau Mangestan I Kazakstan I 
!!Xd!!ti!L"L- 646 - -  3471 12341 15641 - 10235 8 2 3 8 - -  4903 - 5557 - -- 350 - - 1 * / % -  900 

Plus Imports from other countr~es 313 0 2828 1654 0 0 708 2493 2474 968 105 0 
from Russia 313 2828 1654 2474 968 105 
from Turkmen~stan 1682 
from Uzbek~stan 427 
from Kyrgyzstan 708 75 
from Tajik~stan -- - - - -- - - -- - - - - -- - 309 - - - - -  - - - - 

Plus Imports from other energos 6170 12267 4861 190 5446 0 74 1 586 0 91 0 0 
from Tsel~n 6170 117 
from Eklbastuz 9752 
from Pavlodar dlrectly 4861 5329 
from Pavlodar vla Russia 2515 
from Karaganda 74 1 384 
from Altay d~rectly 20 
from Altay vra Russla 170 
from Almaty 202 
from Atyrau directly 91  

Less Exports to other countries 0 1013 1890 1245 0 0 0 0 0 0 2 0 
to Russla 0 1013 1890 1245 0 
to Uzbekistan_ --- --- - - - -- - - -- -- - -- - - -- -- 2 - --- -- -- - - -- - - - - 

Less Exports to other energos 0 6287 1508 1 7376 1125 190 202 0 0 0 9 1 0 
to Kustanay 6170 
to Tsel~n d~rectly 9752 
to Tselin v ~ a  Russia 2515 
to Eklbastuz 4861 
to Pavlodar directly 20 
to Pavlodar vla Russia 170 
to Karaganda 117 5329 
to Almaty directly 74 1 
to South Kazakstan d~rectly 384 202 
to Uralsk - - - -- -- - -- -- - -- -- - - - - 9 1 

Equals Gross consumption 7129 8438 3059 8864 14556 8048 6150 8636 2824 1208 806 900 



Lxhlblt L 5, contlnuea 
Energy Flow Among G r ~ d  Reg~ons In 1995 (In GWh) 

- --- - - - - - -- - - - - - - -- 
Strongly Interconnected systems Weakly Interconnected systems Portrons of fore~gn Island systems Total 

(energy flows over 5000 GWh) (energy flows under 1000 Gwh) cnterconnected systems for 

Summary 

Production 646 347 1 12341 15641 10235 8238 4903 5557 350 149 794 900 63225 

Plus Net rmports from Russ~a 313 1013 93 8 409 0 0 0 0 2474 968 105 0 4194 

Plus Net rmports -Central Asla 0 0 0 0 0 0 708 2493 0 0 2 0 3199 

Plus Net lmports - other energos 6170 5980 -10220 7186 432 1 190 539 586 0 91 91 0 0 

Equals Gross consumpt~on 7129 8438 3059 8864 14556 8048 6150 8636 2824 1208 806 900 70618 
-- -- -- -- - - --- -- -- - - - - --- -- - - - 

Note Total product~on and consumptlon for Uralsk and Aktyublnsh 1s reported by Kazakstanenergo F~gures for these grld regtons are estrmated by Hagler Ballly 
S~mllarly total product~on and consumptlon for Atyrau and Mangestan a reported by Kazakstanenergo and the figures for these grcd regcons are estrmates 
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Funct~ons of Kazakstanenergo In D~fferent G r ~ d  Reg~ons In the Flrst Half of 1996 

- - - - - - - - - - - - - - - - --- - - - 

Strongly rnterconnected systems Weakly Interconnected systems Portions of forelgn Island systems 

(load flows over 500 MW) rnterconnected systems 

- - - - - Kustanay Tselln 

Bncnons ~f Kazakstanenerga 

Hrgh voltage grrd operator Yes Yes Yes Yes Yes planned planned Yes Yes 

Purchases from generators 

Purchases from autoproducers 

Imports 

Exports 

Yes 

Yes 

Yes Yes mrnor 

Yes Yes Yes 

Yes 

Yes 

Yes 

Yes Yes 

Yes Yes 

Yes 

Yes mrnor 

mlnor 

Yes minor 

Yes 

Yes 

Yes 

Yes 

Yes 

( Sales to large lndustrrals Yes Yes Yes Yes Yes Yes 

Projected 1996 total sales Gwh 1 910 
(before restructurlng) 

Percent of projected sales 
by Kazakstanenergo In thls regton 29% 0% 100% 100% 43% 52% 0% 46% 38% 0% 0% 

Sales to the reg~onal energo Yes Yes Yes Yes Yes Yes Yes Yes minor Yes 

Projected 1996 total sales Gwh 4 61 1 4 830 0 (224) 4 281 1 821 1,554 4 745 1 753 800 98 0 24 269 
(before restructurrng) 

Bole&geThmLr!&rns 

IPP selling drrectly to customers Yermakovskaya 

Generatrng statlons owned by I Kazakstanenergo III January I996 
Eklbastuz 1 Zhambyl 

-- Ek~bastuz 2 Karaganda 2 --- - - - - - - - - 

Sources Patterns of Import and export in 1996 are estrmated on the bass of the 1995 colnc~dent system peak 
Projections of 1996 sales were provlded by Kazakstanenergo In February 1996 when Kazakstanenergo ~ntended to malntaln a complete monopoly of the wholesaele market 
As a result of prlvatlzatron and restructurlng these projections are no longer valrd but they illustrate the srze of the wholesale market 
Autoproducers are lrsted rn the Kazakstan Power System Least Cost Development Study (April 1995) Table 1 12 
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Hlgh Voltage Customers of Kazakstanenergo 
-- - - -  - - - - - -- - -- -- - - - - --- - - - - - - - - - - - -- 

Estimated Percent Transferred to-- 
Segment of Grid Regional Customer purchases of Yerrnakovskaya 

reglon power sector en_erlE- -20 _ - - --- - - ----- ~n 1996 Gwh total Custotner kame - - - - --- - -  - - -  - _ -- _ p w e r  station? 

Strongly Kustanay Kustanay 10 Sokolov-Sarbay Mlnlng Assoclat~on 
interconnected 

systems Tsel~n Tselin [no customers] 

Ekibastuz Pavlodar 22 State Holdlng Company "Ekibastuzkomlr" 
[unidentified] 

Total 
Pavlodar Pavlodar 11 Yermak Ferroalloys Plant 

12 Pavlodar sectlon of the "Irtysh-Karag" channel 
Total 

Karaganda Karaganda 6 Karaganda sectlon of the "Irtysh-Karag" channel 
7 Jolnt-stock company "Jezkazgantsvetmed" 
8 Joint-stock company "Balkhashmed" 

24 "Baykonur" cosmodrome 

Weakly Altay Altay 3 Ust-Kamenogorsk titanium-magnesium plant 
interconnected 4 Lenlnogorsk polymettal~co comblne 

systems Ulbrnsk metallurgical comblne 
Total 

Almaty Almaty 1 Almaty Rallway Road 
2 Taldykorgan sectlon of Almaty Rallway Road 

South Kaz South Kaz 13 
14 
15 
16 
17 
18 
19 
20 
2 1 

Kentau jotnt-stock company "Achpolymetall" 
Chlmkent jo~nt-stock company "Phosphorus" 

Jarnbyl jolnt-stock company "Nodfos" 
Jambyl jolnt-stock company "Ch~mprom" 
Jambyl section of Almaty Railway Road 

S Kazakstan sectlon of Almaty Railway Road 
S Kaz sectlon of Central Astan Rallway Road 

S Kaz section of West-Kaz Railway Road 
Kzyl-Orda sectlon of West-Kaz Rallway Road 

556 3 3% Probably * 
400 2 4% Probably * 
956 5 6% 

3,300 19 5% Yes, definitely * 
64 0 4% Probably * 

3,364 19 9% 
140 0 8% 

2,720 16 1% 
0 0 0% 

350 2 1% 
3,210 19 0% -- - - -  

730 4 3% 
1,055 6 2% 

165 1 0% 
1,950 11 5% 

0 
na 

* Yermakovskaya station was sold to a mlnlng company whlch has an exclusive rlght to sell power directly to hlgh voltage ~ndustrlal customers 
The buyer obtalned the rlght to make direct sales to customers 



LAIIIUIL L 7, L U L L L L l L U ~ U  

H ~ g h  Voltage Customers of Kazakstanenergo 
- -- -- -- -- _ _  _ - -_  _ _  - - - _  _--- - - -- - - -  a - - - -- - - - - - 

Est~mated Percent Transferred to 

Segment of Gr~d Reg~onal Customer purchases of Yermakovskay a 

ower sector reglon - Customer name - In 1996, Gwh -- - - - - - - toz l -  - pjwer s t a t lon l  
- -- e n e r t % L  2 0  

Island Aktyub~nsk Zapkaz 5 Aktyub~nsk jo~nt-stock company "Ferrochrom" 
systems 9 State jolnt stock company "Yuzhneftegas" 

Uralsk Zapkaz [no customers] 
Total 

Atyrau Atyrau [no customers] 0 



rased substantially in 1996 The AMC Resolution of September 27,1996, On Elecirzczty Tarzfls 
(Appendix J )  raised the price of sales to the regional energos to 2 866 T e n g e m  Therefore m 
1996 the GOK has already acheved substantial progress In the reform of electnclty pncing In 
wholesale market pnces and the preparation for introduction of competitive power pools In the 
followng chapters, proposals for a tar~ff structure are developed whch energy prices in the North 
Gr~d and the South Gnd are different, and capacity charges and energy charges are both included 
m wholesale tmffs 
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The purpose of th~s  chapter is to present a methodology for calculating transm~ss~on tmffs and to 
present a set of tmff recornrnendat~ons that are consistent wth  the LRMC analysis presented In 
Chapter 5, whch deals wth the calculation of sales tmffs to all customer classes at the 
wholesale and retail levels The methodology presented here is slightly d~fferent from the LRMC 
analysis but the results are practically the same 

Transm~ssion tmffs are needed under any form of power sector structure In whch the generat~on 
sector has a degree of competition and therefore the generating compames are not subject to stnct 
pnce regulation For example, transm~ssion tmffs are needed to implement a power sector 
structure In whlch generating comparues are glven the opportun~ty to sell capaclty and energy 
d~rectly to HV customers -the regional network compames, and the large lndustnal customers 
connected to the HV gnd Transmiss~on tar~ffs are also needed when a spot market exlsts In the 
power sector and there are frequent adjustments m the wholesale pnce of electricity In 
Kazakstan a spot market IS a possibil~ty but the concept 1s still under considerat~on In h s  
chapter assumptions are not made about the spec~fic form of power sector restrucung that w~ll  
be implemented in Kazakstan, except to assume that large mndustnal customers and regional 
network comparues w11 be glven the option of buying capacity and energy from two or more 
sources of supply (generating compames, autoproducers, and fore~gn countries) 

The VHV network includes the 1 150 kV, 500 kV, 330 kV, and 220 kV l~nes and all of the 
substat~ons that are d~rectly connected to these l~nes The HV network includes the 1 10 kV lines 
and cables and all of the substations that take power from 1 10 kV to lower voltages 
Transmzsszon sevvzce Includes (1) the supply of capacity needed to transmit energy through a 
network, and (2) the transmrssion of electnc energy through the network The busmess of 
provid~ng transmission service may be called a natural monopoly, that is, an Industry sector in 
whch economlc efficiency is more l~kely to be aclueved under a monopoly than under a 
compet~tive mdustry structure A tarlfis a pnce whch is establ~shed by government regulat~on, 
Instead of competitive bidd~ng or negotiation between buyers and sellers Because transm~ssion 
service IS generally a natural monopoly, prices are regulated, and therefore th~s  chapter refers to 
transmission tmffs rather than transmiss~on pnces 
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3 1 INVESTMENT REQUIREMENTS OF THE ~GH-VOLTAGE NETWORK 

To develop a tmff methodology regarding transmission service it is necessary to have a general 
understanding of the amount of cap~tal investment needed m the HV gnd, and the likely sources 
of funds for these investments If a large amount of investment is needed, the tmff must be 
developed to support a strategy for obtaining the necessary investment funds Normally a tmff 
increase is needed to support increased investment 

Major investments in the VHV and HV networks w11 be needed d m g  the next five to ten years, 
for the followng reasons 

b The South Gnd is heavily dependent upon unported supplies of electtrcity that 
have been more expenslve than the supplies that can be produced domestically m 
the North Gnd, but transmission constramts block the flow of capacity and energy 
from the North Gnd Supplies of electncity from Uzbelustan are pnced at 4 5 
CentskWh in 1996 and supplies from Turkmemstan are pnced at 4 4 CentskWh 
(that is, 4 0 CentskWh at the Turkmenistan border plus wheelmg charges of 0 4 
CentskWh, Appenlx D) A north-south transmssion connection might cause 
these pnces to be reduced, as a result of competition, or mght enable Kazakstan 
to reduce its dependence on hgher-cost electr~city imports 

b The GOK is p l m n g  to pnvatize generating stations and create a competitive 
market for capacity and energy at the wholesale level To maximize the level of 
competition it wll  be necessary to link the North and South Gnds and create a 
single power pool s p m n g  these two regions Tlus linkage is particularly 
important to ensure supplies to the South Gnd at competitive pnces 

F Dmng the 1997-2000 penod it wll  be necessary to "catch up" on maintenance 
and refurbishment that was delayed dmng the 1992- 1996 period, when the power 
sector had very little fundrng for major repair and reconstruction of older 
transmssion lines or construction of new transmssion lines According to 
Kazakstanenergo's annual report, the teclmcal cond~tion of 16 percent of the 1 10 
kV and 35 kV overhead lmes in the North and South regions was unsatisfactory in 
1995 (Appendix L, Exhlbit L 4) 

b Additions to the HV gnd will be needed to link the grid to new generating stations 
that are sited to give the least cost delivered electncity, whether motivated by fuel 
supply, transmssion constraints or demand Given the GOK's interest in 
attracting pnvate investment in power generation, it w11 be necessary to offer 
investors flexibility in site selection for new power stations 
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A very rough indication of the magmtude of investment required in the hgh voltage gnd is the 
cost of the 500 kV lines needed to Interconnect the North and South Gnds dmng the 1996-2010 
penod Th~s  cost is about $983 million, of whch $741 million is needed by 2002 (Exh~bit 3 1) 
Th~s  figure excludes the 1 150 kV, 330 kV, and 1 10 kV p d s  and excludes reconstruction or 
replacement of any portion of the exlsting gnd 

Transmission tanffs will need to be established at levels that will pernut the owner(s) of the HV 
gnd to either raise capital through depreciation charges and other tmff components that provide 
cash flow in excess of operating expenses, or raise capital through long-term borrowmg m 
international capital markets 

On average, the cost of providmg transmission service to customers who receive energy at 220 
kV is lower than the cost of providing transmission service to customers who receive energy at 
110 kV Therefore two sets of transmission tanffs are required 

b VHV tariffs for customers who receive energy at 220 kV These customers receive 
lower rates because they do not pay for the 1 10 kV gnd Electncity is del~vered to 
these customers at specific locations called VWdebverypoznts 

b HV tmffs for customers who receive energy at 1 10 kV Electricity is delivered to 
these customers at specific locations called K y  dellvery poznts 

Each transmssion tmff should be a three-part tanff consisting of a capacity payment, a peak 
energy loss allowance, and an off-peak energy loss allowance The transmission tariff includes an 
allowance for energy losses, instead of setting a pnce per kwh designed to recover the cost of 
losses For a wheeling customer, the owner of the network mll deliver a quantity of energy that is 
less than the quantity received There are no monetary charges for electricity losses 

A capacity payment for transmission service is a payment for use of the network There are 
different ways to address the question of who uses the network and how ths  use should be 
measured For example, three alternatives may be considered 

b Corncrdentpeak load baszs Under th~s  approach, each customer pays for a share 
of the capacity cost of the network (in the North and South Grid) according to h s  
share of the coincident peak load The capacity payment is a mechanism for 
spreadmg the fixed cost of transmission capacity among customers, according to 
each customer's load at the time of the coincident peak load in the North and 
South Gnd 
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This approach is reasonable, although it does not reflect the complexities of 
transmission system plamng In reality, the transmission system must be 
designed to accommodate a vanety of load flows, d u n g  all of the hours of the 
year that can be considered peak penods The load flow at the coincident peak 
offers only a snapshot of transmission capacity requrements 

w ModrJied cozncrdentpeak load baszs Under thls approach, transmission charges 
are established for all types of transactions wth  foreign countnes, including 
transit service, imports dmng off-peak periods, and exports dmng peak and off- 
peak penods The domestic customers pay ody for the portion of network costs 
that is not recovered through charges to foreign countnes Domestic customers 
make capacity payments on a coincident peak load basis 

Although thls approach IS theoretically appealing, it is not very practical because 
it makes tmff calculations dependent on the outcome of negotiations mth other 
countnes These negotiations are normally confidential and involve a vanety of 
trade issues as well as electncity import and export In practice the electncity 
transmission revenue received from foreign countnes may be considered a lund of 
offset aganst the cost of electricity imports 

w Transactzonal basrs Under this approach, the customer receives transmission 
service for specific transactions Each transaction has a receipt pomt and delivery 
point The customer pays for the amount of capacity requred for each transaction 

There are two problems mth i h s  approach First, it leads to double-counting, 
when electncity is resold in the wholesale market Second, it forces the customer 
to pay for the use of transmission capacity dmng off-peak penods when there is 
no economic reason to do so, there is no real capacity cost of off-peak service 
because there is no need to buld transmission capacity to provide off-peak 
service 

The comcident peak load basis -the first approach - is recommended because it gives the 
most accurate reflection of the true cost of providing transmission capacity in an interconnected 
network 

Under the coincident peak load approach, every electncity consumer who has used the VHV 
network pays a pnce whlch includes a share of the cost of the VHV network The regional 
network enterpnses and large consumers who buy from the VHV network should make capacity 
payments for the use of the VHV network on the basis of their contribution to the coincident 
peak load of the North and South Gnds 
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3 3 CALCULATION OF THE REVENUE REQUIREMENT FOR CAPACITY 
CHARGES 

The first step in calculat~ng transmission capacity charges is to calculate the revenue 
reqwrements for the fixed costs of the VHV network and the HV network The revenue 
requirement for VHV capacity charges is the projected annual cost of building and operating the 
VHV network, excluding the energy losses that are recovered through energy loss allowances 
When tlus is divided by the coincident peak load measured at VHV delivery points, the result is 
the annual VHV capacity payment, in TengekW Similarly the revenue requirement for HV 
capacity charges is the projected annual cost of building and operating the HV network, 
excluding the energy losses When th~s  is divided by the coincident peak load measured at HV 
delivery points, the result is the annual HV capacity payment, in Tenge/kW 

Kazakstan and the Unlted States use similar concepts to descnbe the total annual cost of electnc 
sales and services for a power sector enterpse In the Umted States there are regulated 
monopolies for whch the independent regulatory commission must determine a revenue 
requzrernent, that is, the total annual revenue whch must be collected through electncity sales 
and electric transmission services The revenue reqwrement is measured in dollars per year In 
Kazakstan and other CIS countries the revenue requirement is normally divided by the total 
quantity of electncity sold, and ths  ratio is called the average tart# The average tariff is 
measured in TengekWh or Cents/kWh The average tmff is meamngful when it is calculated for 
an enterprise whch provides sales service but not transmission service 

In the former Soviet Umon, the average kmff was normally calculated so that it provides for 
depreciation of assets based on hstoncal costs, wth no allowance for a rate of return on assets A 
different financial cntenon is proposed in tlus chapter depreciation of assets based on 
replacement cost, plus an allowance for a reasonable rate of return on revalued net assets The 
replacement cost of an asset is the estimated cost of constructing and installmg a replacement at 
today's pnces The "reasonable" rate of return should be selected by the independent regulatory 
commission, and m principle t h ~ s  rate of return should equal the mimmum rate of return needed 
for the transmssion company or enterpnse to obtain the amount of capital required to filfill its 
capital investment plans 

For the VHV network the revenue requirement for capacity charges includes three components 

b Operatzng expenses These expenses include labor costs and employee welfare 
expenditures, parts and matenals, and all other operation and ma~ntenance 
expenses except energy losses m the networks, calculated on an annual basis The 
replr fund is included in operating expenses, but the repair fund should not 
include major replacement and reconstruction of older transmission lines that have 
reached the end of their useful life 
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Depreczatlon Ths  can be measured by depreciating the gross value of each asset 
on a straight-line basis over its economc lifetime If the economic lifetime of 
network assets is set at a standard (for example, 30 years) the annual depreciation 
allowance is one-thrtieth of total gross asset value 

b Return on net asset value Thls amount equals the net asset value at the begmng  
of the year multiplied by the allowable rate of return, that is, the rate of return 
allowed by the independent regulatory commission 

In Kazakstan, there are legal restrictions on the way assets can be revalued for accounting 
purposes, and many of the accounting rules are enforced by GosComStat Therefore the 
methodology presented here is based on accounts that are mantamed for tanff-setting purposes 
Gross asset value is the estimated replacement cost of assets that are currently bemg used to 
provide transmission service Capital investments in new facilitres (such as overhead lines, 
substations, and underground cables) create additions to gross asset value when construction is 
completed and the new facilities are placed in operatron Net asset value equals gross asset value 
minus accumulated depreciation 

The gross asset value of the Inter-Electnc System on January 1, 1996 is estmated to be $1 21 1 
billion or about 80 billion Tenge (Exhlbit 3 1 and Appendix L) If it is assumed that the assets are 
65 percent depreciated -they have reached 65 percent of their economic lifetlrne - the net 
asset value is about 28 billion Tenge, whch is 2 9 times the "market value" estlmate developed 
by Kazakstanenergo in December 1995 Net asset value is far hgher than the net book value of 
three billion Tenge at January 1, 1996 based on GosComStat regulations The replacement cost 
of the VHV portion of the North and South Gnds is estimated to be $3 736 billion and the 
replacement cost of the HV portion of the North and South Gnds is estimated to be $1 859 
billion (Exhlbit 3 2) 

If there were no new mvestrnents in the network, gross asset values would reman constant and 
net asset values would decline over the 1997-2000 penod Thls scenmo would yield declining 
transmission capacity charges but it would not be reasonable, given the need for substantial 
investment as discussed above For the VHV network, additions to gross asset value is assumed 
to be ten billion Tenge in 1997 and 15 billion Tenge in 1998, 1999, and 2000 For the HV 
network, additions to gross asset value is assumed to be five billion Tenge in 1997 and ten billion 
Tenge in 1998,1999, and 2000 These are rough estimates whch are intended to project a 
relatively stable net asset value and relatively stable tarrff levels through 2000 

The projected operatmg expenses, the ratio of 1996 operatrng expenses to gross asset value for 
the Inter-Electnc System, is about about 0 9 percent (Exlubit 3 3), so one percent is used 
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E x h ~ b ~ t  3 2 
Replacement Cost of Network Capac~ty 

- - - - -- -- -- -- - - -- - -- -- - - - - - - - - -- - - -- - - - - - - - 
North & South Grrd 

Network 
component --- 

1 

Overhead llnes (km) 
1150kV 0 75 $mrllron/km 
500 kV 0 2 ' $m~llron/km 
330 kV 0 1 $mrllronkm 
220 kV 0 07 $mrllron/km 
110 kV 0 045 $mrllron/km 
Total -- 

Substations (kVA) 
1150kV 0 02 ' $rnlllron/kVA 
500 kV 0 02 $mrll~on/kVA 
220 kV 0 02 $millron/kVA 
110 kV 0 02 $mrll~on/kVA 
Total - 

Total replacement cost, $m~lhon 
Total replacement cost, thousand Tenge 
Net asset value at 1 1 96 based on 
"market value" estlmate by Kazakstanenergo 
Net book value at 1 1 96 based on 

GosComStat regulatrons 
Average annual book value of assets 

rn 1995 based on GosComStat 
Hagler Barlly estrmate of phystcal 

deprecration of assets at 1 1 96 
Accumulated deprecratron, 000 Tenge 
Replacement cost less deprecratron, 000 Tenge 
Index of "market" estrmate by Kazakstanenergo 
Projected 1996 operatlng expenses 
Ratro of operatlng expense to gross asset value 

Replacement cost basls (Hagler Barlly) 
Ratro of operatrng expense to net asset value 

"Market value" est by Kazakstanenergo 
Economlc l~fetrme assumed for deprectat~on, years 
Annual depreclatron rate based on economic life 
Averape age of assets, years - 



Exh~b~t  3 3 
Operatrng Expenses for Networks Owned by Kazakstanenergo, 1996 

-- - - - - - - -- - -- - - - - - - - - - - -- - - - -- - -- - - - -- - - -- -- -- -- - -- - - -- - -- - - --- - - -- - - - -- - - - - - - 

Inter Nat~onal Total for 
Electr~c Electr~c Central 
System System D~spatch owned by 

Cost category Network Network Adm~n~stratron Kazakstan- 
--- - - -  - - -  -- 

Production Services 
Auxiliary Materials 
Energy 
Wage Costs 
Employee welfare expend~tures 
Social Development Fund 
Repair Fund 
Env~ronrnental fees 
Other Cash Expenditures 
Land and Property Taxes 

11 Total expenses exclud~ng deprec~ation -- - 740 4 ,  - -- -- - - 1,703 6 - -  88 0 ' 
- - - - - - 2 -- 53200l - 

Source Data provided by Kazakstanenergo In February 1996 regarding the 
wholesale tarlff expenses projected for 1996 and approved by the government 



3.4 ESTIMATING THE REQUIRED RATE OF RETURN 

If assets are revalued annually, net asset value wl l  be adjusted for Inflation and therefore the 
allowable rate of return should not Include an inflation component The allowable rate of return 
must be designed to include the followmg elements 

Baszc rate of return on capztal employed Thls is the basic cost or rent whch must 
be paid for money in the absence of nsk and Inflation A good proxy for t h s  
would be the interest rate on long-term U S Treasury bonds in the low-mflation 
environment of the 1930's and 1940's In that penod, the return on U S Treasury 
bonds was approximately two to three percent A value of three percent has been 
used for this component 

F Addztzonal return requzred to reflect zndustry rzsk The electrrcity Industry 
supplies essential requirements whose demand is relatively predictable under 
normal conditions A typical industry premium under state conditions for 
electr~city would be about two percent A nsk premium would therefore be in the 
range of three percent for the electrrcity lndustry under changing conditions For 
Kazakstanenergo under current conditions three percent is used 

b Addztzonal return requzred to reflect corporate orJinanczaZ structure wzthrn the 
zndustry An additional premium may be requlred to reflect the specific 
charactenstics of a particular firm or orgamzation, or the structure of the mdustry 
The power sector 1s operating under conditions of great uncertainty at t h~s  time 
No independent regulatory commission has yet been formally established As a 
result, there is no adequately defined system for determining and evaluating 
tariffs In addition, a large portion of electncity delivered to consumers is not 
being pad for It is clearly desirable that t h~s  nsk premium be reduced by the 
introduction of an adequate regulatory framework, and a degree of stability into 
the structure of the industry Providing these conditions occur two percent is used 
as a premium for lndustry structure nsk 

F Addztzonal return requzred to reflect country rzsk Country nsk reflects the 
premium required to finance electncity investment between vanous countnes 
Country nsk reflects issues such as the regulatory environment and its 
responsiveness, and other factors of a socio-political nature It could vary from 
zero percent in the Uxuted States and Umted b g d o m  to ten percent in the CIS 
countnes at the present tlme A value of eight percent for Kazakstan is used in th s  
report 

F Technzcal and Envzronmental Rzsk Every electricity project has associated 
techmcal nsks, which vary wth  the specifics of the project Investors recognlse 
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that due diligence in their investment appraisal does not precisely delineate such 
nsks Investments in VHV or HV transmission involve a modest degree of 
technical nsk, Indicating a two percent nsk premium 

Gwen all of these considerations, a total rate of return on revalued net fixed assets of 18 percent 
appears reasonable 

Percent per 
year 

Basic return on capital 3 0 
Industry risk for electricity 3 0 
Industry structure risk 2 0 
Country nsk 8 0 
Techcall  environmental nsk 2 0 
Total target rate of return 18 0 

Ths total of 18 percent may be regarded as an estimate of the true cost of capltal to the economy 
of Kazakstan, when capltal is Invested in the VHV network and the HV network and there are no 
ludden subsidles or loan guarantees whch artificially lower the level of mterest rates and 
earnings reqwred by investors In the final analysis, only the collective judgement of the market 
can properly or adequately evaluate the overall required rate of return for a given industry m a 
given country at a given time In the absence of a market, the analyst must subst~tute judgement 
based on research, expenence, and international compansons 

3.5 RESULTS OF THE TARIFF CALCULATION 

For the VHV network ths  report calculates that the capacity payment m 1997 should be 228 
Tenge per kW per month, or $3 46 per kW per month (Exh~bit 3 4) Ths  estimate is based on the 
assumption that the peak load at VHV delivery polnts m the North and South Gnds in 1997 wl l  
be 9,126 MW Th~s  estlmate (EXhlbir 5 11) is taken from an analysis of network losses conducted 
in connection wth  the LRMC tmff calculations In Chapter 5 If an 85 percent load factor is 
assumed for VHV industrial customers as a class, the average cost of VHV capacity payments for 
these customers would be 0 3677 T e n g e m  or 0 56 CentskWh 
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Calculation of the Capac~ty Payment Requlred for the Very Hlgh Voltage Network 

Rate of return on net asset value (revalued) 18 0% 18 0% 18 0% 18 0% 18 0% 
Real annual escalation In operating expenses 10 0% 10 0% 10 0% 10 0% 
Exchange rate -- TengefUSD 66 66 66 66 66 
Annual depreciation rate 3 33% 

expenses / Gross asset value -- - 10% 11 Balance sheet ztem, zn thousand Tenge , /I 
Gross asset value at start of year 246,583,062 246,583,062 , 256,583,062 271,583,062 286,583,062 
Plus Add~tions to gross asset value 0 10,000,000 15,000,000 15,000,000 15,000,000 
Equals Gross asset value at end of year 246,583,062 ' 256,583,062 271,583,062 286,583,062 301,583,062 

I 1 
Gross asset value at start of year 246,583,062 246,583,062 256,583,062 271,583,062' 286,583,062 
Less Accumulated depreclatlon 160,278,990 168,498,426 177,05 1,194 186,103,963 1 195,656,732 
E uals Net asset value at start of year k 86,304 072 78 084 636 7933 1,868 85,479,099 ' 90,926,330 

+ -- - L 4 - - - , 7  - . 

I Revenue requuement, m thousand Tenge I I 
Operating expenses 2,465,83 1 2,712,414 I 2,983,655 3,282,02 1 3,6 10,223 
Depreciation 8,219,435 I 8,2 19,435 8,552,769 9,052,769 / 9,552,769 
Return on Net asset value at start of year 15,534,733 14,055,235 14,3 15,736 I 15,386,238 16,366,739 

Total revenue requirement - - -- - --- __t _ 26,2 19,999 __ +- ; - 24,987,084 ' -A__- 25,852,160 , 27,72 1,027 1 29,529,73 1 
I- 

Tarrff calculatzon I 
I 
I 

Peak load at VHV delivery polnts, MW 9,107 1 9,126 9,226 9,411 1 9,665 
VHV capacity payment, Tenge/kW/month 240 228 1 234 ' 245 1 255 
VHV capacity payment, USDIkWlmonth -- - - - - -- 3 64 - 1 - 3 46 3 544- 3 72 1 3 86 

1 - 
Sales to VHV zndustrzal customers 

712, 710 727 748 
1 Contribut~on to coincident peak load, MW 786 

Capacity payment revenue, -- 000 Tenge 2,049,922 1,943,987 2,037,126 2,203,308 2,40 1,487 - - - - - -- -- - - - -- --- ---- - - - - - 

Estzmated cost per k Wh 
Coincident peak load factor (assumed) 
Annual energy consumption, GWh 
Average cost of capacity, Tengelkwh 0 3867 0 3677 0 3763 0 3956 0 4103 

o 59 0 1 6  - 0 _ 5 7 _ -  - !I 6 0 =  - 0 62 
- - ---- - - - - - -  -- - - 



The capacity payment for the HV network in 1997 should be 128 Tenge per kW per month, or 
$1 94 per kW per month ( E h b i t  3 5) Thls estimate is based on the assumption that the peak 
load at HV delivery polnts in the North and South Gnds in 1997 mll be 8,089 MW Tlus 
estimate (Exh~b~t 5 11) is also taken fiom the LRMC analysis For an 85 percent load factor for 
HV mdustnal customers as a class, the average cost of HV capacity payments for these 
customers would be 0 2064 TengekWh or 0 3 1 CentskWh 

In summary, the recommended transmission tariffs are shown in E h b i t  3 6 The energy loss 
factors are taken fiom the analysis of energy losses presented m Chapter 5 in connect~on wth  the 
LRMC tanff calculation ( E h b i t  5 10) The transmission service tanffs shown in Exlubit 3 6 are 
consistent wth the sales tanffs shown in Exl-ubit 5 18 In Chapter 6 a tanff reform plan is 
presented based on these levels of transmission tanffs (Chapter 3) and transmission cost 
components of sales tariffs (Chapter 5) 
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Calculation of the Capac~ty Payment Requlred for the Hlgh Voltage Network 

Rate of return on net asset value (revalued) 18 0% 18 0% 
Real annual escalat~on In operating expenses 10 0% 
Exchange rate -- TengefUSD 66 66 
Annual deprec~at~on rate 3 33% 
Oqerating expenses / Gross asset value 
. -- 1 0% ---- -- 

I/ Balance sheet rtem, rn thousand Tenge I/ 
Gross asset value at start of year 122,667,402 122,667,402 127,667,402 137,667,402 147,667,402 
Plus Addlt~ons to gross asset value 0 5,000,000 10,000,000 10,000,000 10,000,000 
Equals Gross asset value at end of year 122,667,402 127,667,402 137,667,402 147,667,402 157,667,402 

I 

Gross asset value at start of year 122,667,402 122,667,402 , 127,667,402 1 137,667,402 147,667,402 
Less Accumulated deprec~at~on 79,733,8 1 1 83,822,725 88,078,305 92,667,2 18 97,589,465 

at start of year ---- 42,933,59 1 38,844,677 39,589,097 - - 45,000,184 -- 50,077,932 

1 Revenue requuement, rn thousand Tenge I 

I I1 
Operat~ng expenses 1,226,674 1,349,34 1 1,484,276 1,632,703 1,795,973 
Depreclatlon 4,088,9 13 4,088,913 4,255,580 4,588,913 ' 4,922,247 
Return on Net asset value at start of year 7,728,046 6,992,042 7,126,03 8 8,100,033 9,O 14,029 

Total revenue requirement 13 ,-, 043 634 ! 12,430,297 --- 12,865,893 14 32 1 650 1 5 732 249 ,_--,+--.-.-u..- 

Tarrff calculatron I 

I I 

Peak load at HV dellvery polnts, MW 8,069 ' 8,089 8,168 8,326 8,533 
HV capac~ty payment, TengeIkWlmonth 135 128 131 ' 143 154 
HV capaclty payment, USDlkWImonth - -- 2 04 I 1 94 - 1 99 2 17 2 33 - -- - 

I I 

Sales to HV rndustrral customers I I 

Contrlbutlon to colncldent peak load, MW 1,880 1,876 1,920 ' 1,976 ' 2,076 
I Capacity payment revenue, 000 Tenge --- 3,039,042 , 2,882,833 3,024,304 3,398,941 - 3,827,5 - 1 1 

Estrmated cost per k WII , 

Co~nc~dent peak load factor (assumed) 85% 85% 85% 85% 85% 
Annual energy consumption, GWh 13,998 1 3,969 14,296 14,713 15,458 
Average cost of capacity, Tengelkwh 0 2171 0 2064 02115 0 2310 0 2476 
Average cost of capacity, centslkwh -- 0 33 - 031 _ - -- 0 32 --- 0 35 _ _ -  -- -- -- - - - --- - - - -- - -  - 038 



Exhibit 3 6 
Recommended Transmission Tariffs for 1997 

Basis for capacity charges 

-- -- - - - -- - - - - -- - - --- -- - -- - - - -- - - -- - - - - - -- -- -- - - - - - -- - - - -- - - - - - - - - - - - - - - - - -- - - 

Customer class -- -- - - - - - -  - 

- -  - -  
Very High Voltage -- H ~ g h  Voltage 

- -1 
- -- -- - - - - -- - -- - -- - - 

Delivery voltage 220 kV 110 kV 

Customer load at the time of the annual 
coincident peak load in the North and 

South Grid 

- 

Customer load at the time of the annual 
coincident peak load in the North and 

South Grid 

11 Capacity payment, TengekWImonth 1 228 I 356 /I 
ll Capacity payment, USDkWImonth 

Peak energy charge, given as a 
percentage of energy received by the 

networks during peak periods* 

Off-peak energy charge, given as a 
percentage of energy received by the 7 2% 
networks during off-peak periods* ,_I- 

* Peak per~ods are 7 00 to 1 1 00 and 18 00 to 2 1 00 hours, Monday through Friday 



The design of electncity Wffs  involves a build-up of power supply costs in a chain of 
components that goes from the power resource through the different voltage levels of 
transmission and distnbution to the final user In order to arnve at an efficient use of resources 
the pnce of electricity must be such that it recovers exactly the least cost of providing the 
electncity service talung Into account the opportumty cost of all resources invested including 
capital, fuels and labor In thls chapter, the calculation of the economic pnce of electncity at the 
generation level is denved Thls cost of generation is calculated before the cost of transmission 
nd distnbution is included 

The Kazakstan electnc system can be divided into the North, South, and West Regions The 
North and South Reg~ons are loosely interconnected, whle the West region could be considered 
indirectly interconnected wth the North by way of Russia Until July 1995 the operation of the 
production and distnbution systems was orgamzed mto ten regional energos, as follows 

b North Regzon Altayenergo, Elubastuzenergo, Karagandaenergo, Kustanayenergo, 
Pavlodarenergo, and Tselinenergo 

w South Regzon Almatyenergo and South Kazakstanenergo 

b West Regzon Atyrauenergo and Zapkazenergo 

The North and South Regions are already weakly interconnected and the interconnection is 
expected to be strengthened in the next decade The West Region will probably remain isolated 
from the North and South Regions until the next decade or beyond For the purposes of the tariff 
study only the North and South Regions wl l  be analyzed m detail 

The structure of total electncity supply m the North and South Regions is shown in Exlubit 4 1 
Billed electncity consumption for the two regions in 1995 was about 48 88 TWh compared w~th 
a peak of 76 86 TWh m 1990 Since the breakup of the former Soviet Umon, electncity 
consumption has continuously decreased and it is estlrnated that the 1990 level of consumption 
wl l  not be recovered unt~l the year 201 0 Th~s  decrease is manly due to the reduct~on In 
industnal output and higher losses in the power system In 1990 the industrial sector accounted 
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L I A l l l U l b  t 1 

Peak load forecast for Kazakhstan 

Electrowatt Low growth rates 

Est 
10,092 10,274 10,175 10,061 9,852 8,849 8,484 8,290 8,307 8,391 8,552 8,770 9,023 9,262 9,508 9,749 9,998 10,226 10,448 10,663 10,870 11,065 
4,101 4,263 4,201 3,785 3,412 3,050 2,914 2,874 2,907 2,969 3,063 3,180 3,318 3,455 3,589 3,721 3,850 3,978 4,105 4,230 4,354 4,476 
1,364 1,434 1,404 1,403 1,409 1,350 1,328 1,327 1,351 1,385 1,431 1,487 1,545 1,603 1,661 1,719 1,777 1,831 1,884 1,935 1,984 2,031 

15,557 15971 15780 15249 14,673 13249 12,726 12,491 12565 12,745 13,046 13,437 13,886 14320 14,758 15,189 15,625 16,035 16437 16,828 17,208 1757t 
11,398 11,164 11,214 11,360 11,615 11,950 12,341 12,717 13,097 13,470 13 848 14,204 14,553 14,893 15 224 I5 541 



~ ~ X I I I D I C  , Lontlilueu 
Peak load forecast for Kazakhstan 



for almost 75 percent of the billed electricity consumption compared to 64 percent in 1995 On 
the other hand residential consumption has expenenced an increase m its share from eight 
percent in 1990 to 1 5 percent in 1995 

Peak load is the maximum hourly load dmng the calendar year, and is the sum of loads 
measured at generatmg stations and import points The hstonc peak load for both North and 
South Kazakstan occurred in 1990 From 1990 to 1995 the annual peak load gradually decreased 
from 14537 MW to 10729 MW The simultaneous peak load of 1995 occurred on February 21 at 
20 00 hours Almaty time 

Despite a marked decrease in demand for electrrcity in recent years, Kazakstan is not 
self-sufficient in power production as the system has severe constramts m capital, resultmg in 
delayed investment in new plants as well as shortages of maintenance and spare parts and 
difficulties in secmng fuel and power purchase contracts The structure of energy sources is 
shown in Exhibit 4 2 

About 83 percent of the North-South Region production is located m the North, based largely on 
coal from Elubastuz and Karaganda However the Northern Region is also the largest consumer 
77 percent of the North-South system consumption In 1995 the Northern Region was a net 
exporter of energy In the Southern Region there is an imbalance of energy generated and 
consumption Almost 29 percent of the total consumption must be lmported fiom the Central 
Asia Republics (CAR) and fiom the Northern Region 

From the energy supply structure for the North-South Region in 1995 it is important to note that 
whle the exchange wth Russia is compnsed of large amounts of imports and exports, the 
exchange with the CAR is constituted mostly of imports Imports from Russia supplies the North 
Region, wlule imports from the CAR supplies the South Region The electricity exchange 
between Russia and the North Region is complicated because part of the exchange consists of 
transfers between supply areas, wheeled through the neighboring grid 

Electrrcity production by thermal power plants is mainly concentrated in the North Region The 
Southern Region has limted resources for thermal production 

The znstalled capacrty of a generating u t  is the capacity it was designed to produce when it was 
first installed The avazlable capacrty of a generating m t  in a particular year is an estimate of the 
maximum output that it can produce dmng the year Kazakstanenergo does not publish statist~cs 
on available capacity, although the national dispatch center maintains information on available 
capacity on a daily basis Appendix A provides estimates of available capacity used in th s  
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Exhrbit 4 2 
Energy Supplies for the North and South Systems, 1995 

ll~otal electncrty supplied rn 1995 1 61,602 

MECI generating stat~ons 
Thermal 
Hydroelectric 

I I  Autoproducers I 1,408 1 23%11 

Net ~mports 3,848 

Tajikistan 
Russia -- - 

- --- -- - -- -- - 



report The total mstalled capacity of Kazakstan (including autoproducers ) in June 1996 was 
16,271 MW, of whlch the North-South Region has a total of 15,953 MW Thermal generation in 
the North-South Region provides 13,901 MW, hydropower represent only 2,030 MW, and the 
installed capacity of diesel power plants is 21 MW 

All major thermal plants in the system are coal-fired, except for a few gas and oil plants m the 
Almaty, and Chmkent/Dzhambul areas Most of the coal comes from the open-cast mne of 
Eklbastuz and the Karaganda mlne Almost two-hds  of the total installed thermal capacity is 
for electricity production only The remarung capacity is installed in combined heat and power 
(CHP) plants, which are commonly located next to major cities to provide distnct heating and hot 
water Of the 38 existing thermal plants, 30 are CHPs 

Capacity derating due to deterioration or damage is very hlgh The avalable capacity of the 
thermal power plants is very low Some of them operate at less than 25% of their design capacity 
due to the lack of financial resources for spare parts and preventive maintenance 

The major existing hydro cascade is located on the Irtysh nver in the Semipalatinsk area The 
cascade is comprised of the followmg plants 

b Bukhtarmznsk HPP With an installed capacity of 675 MW, it is the most 
important hydro-plant of the Republic The associated reservoir has approximately 
a two year usable storage capacity This plant is used as a pealung plant, but its 
operational regime is reshcted because of water regulation requirements for 
shpping 

b Ust-Kamenogorsk HPP Ths  plant wth  an installed capacity of 332 MW has a 
reservoir wth  weekly storage capability 

t Shulbznsk HPP The installed capacity of th~s  plant is 585 MW The operating 
regime of th s  plant is constrained due to water regulation downstream Th~s  plant 
delivers its full capacity only dunng the spmg 

Another large hydro plant, the Kapchagay HPP, is located east of Almaty Its installed capacity is 
434 MW The power and pealung capability of the plant is resincted, mainly because of 
hydrological and flood control reasons The four hydro plants represent about 95% of the total 
hydro development There exist several small plants, that make up for the remander The 
Mimstry of Agnculture owns and operates two hydro plants 

As mentioned previously, the GOK has begun its progarm on pnvahzation, including thermal 
m t s  such as Elubastuz 1, and is currently negotiating private ownershp of new power 
generation projects, such as the ABB project in South Kazakstan (formerly a project managed by 
Kazakstanenergo) In addition, the GOK is m the process of establishng a competitive market 
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for generation which w111 encompass the North and South Regions as well Therefore it is 
difficult to predict the tlmng and techmcal charactenstics of additions to generating capacity 

I 

On the basis of the Kazahtan Power System Least Cost Development Study completed in April 
1995 as well as internal p l m n g  studies conducted by Kazakstanenergo in 1996, there are three 
categones of capacity additions in the North and South Reg~ons that should be examined in any 
forecast of capacity addibons 

t Large coal-fired urllts, such as the w t s  of the proposed South Kazakstan power 
statlon (2x320 MW) or additional 525 MW umts proposed for Elubastuz 2 T h s  
was the preferred form of thermal power plant construction in the North and 
South Gnd under central plamng, but dmng the 1990's the financial problems of 
the power sector brought new construction to a halt 

b Expansion and reconstruction of CHP plants needed to provide district heat The 
expansion plan developed by Kazakstanenergo m 1995 includes the followng 
additions to existing CHPs 

Semipalatinsk CHP (1x1 85 MW) 
Ust-KamenogorskCHP-1 (1x80 MW ) and CHP-2 (2x1 85 MW ) 
Karaganda CHP-2 1x1 85 MW) and CHP-3 (1x1 10 MW + lxl40MW) 
Balkash CHP-1 (1x1 l5MW) 
Kustanay CHP-2 (2x1 15 MW) 
Akmollnsk CHP-2 (1 x115 MW ) 
Taldi-Kurgan CHP-1 (1x1 15 MW) 
Chmkent CHP (1x80 MW) 

w Gas-fired combined cycle stations that have a lower capital cost but hgher fuel 
cost, relative to new coal-fired w t s  New combined cycle turbines (CCTs) should 
be able to achleve a hgher thermal efficiency than the six 200 MW boilers 
installed at Zhambyl in 1967-76 On the other hand, Investors may prefer to locate 
new gas-fired generating un~ts in Turkmemstan or Uzbelustan rather than in 
Kazakstan The llkely contribution of CCTs wl l  become clearer only after current 
plans for power sector restructurrng have been Implemented 

A small amount of hydro plant construction m the Altay region is possible - for example, 
Shulbinsk HPP-1 (1 5 MW) and HPP-2 (78 MW) - but Kazakstan is not likely to increase its 
hydro capacity significantly Kazakstan is not expected to pursue a nuclear plant construction 
program, although h s  alternative is currently being examned 
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The least cost of providing power to the hgh voltage gnd is captured by the LRMC of 
generahon, whch is defined as the lowest cost reqmred to meet a sustamed increment of load 
wth no change in reliability m l e  the defmtion is simple, the determination of LRMC is quite 
complex Before going into the computational methodology for LRMC it is first necessary to 
very briefly review some properties of the least cost generation mix whch serve to explan the 
economic efficiency benefits associated wth marginal cost pncing 

4 3 1 Properties of the Optimal Generation MIX 

Due to the variation of electricity load wth time and due to the fact that electrical energy cannot 
be directly stored m large quantities, the least cost of power generation can only be acheved wth 
a mix of different assets wth varlous combmations of fixed costs and vanable costs Fzxed costs 
do not vary in relation to the amount of energy generated, whle varzable costs are considered to 
vary in direct proportion to the amount of energy generated High load levels that have a short 
duration are better served wth  assets that have low fixed costs at the expense of more expensive 
fuels, wlule lower load levels that are permanent or of a long duration are better served wth  
assets that have hgher fixed costs but less expensive vanable costs 

It can be shown that if the generation mix is optimal, that is, if the amount of capacity in w t s  of 
different types is exactly that whch will result in the lowest total cost of power supply, then there 
are two possible ways to recover the total cost of production of each power plant These are 
known as 

b Coupled Costs In k s  approach each plant is paid for its specific lowest fixed and 
vanable cost Ths  method of payment is typical of transfer prices in vertically 
integrated power utilities 

b Decoupled Costs In k s  approach each plant is paid for capacity according to a 
pnce per kW based upon the lowest fixed cost per kW of any un~t  in the system 
Usually the un~t  wth the lowest fixed cost per kW is a gas turbine or comparable 
pealung w t  wth  low capital cost 

These two approaches are illustrated in Exhibit 4 3 whch shows three different types of 
generating facilities, such that their vanable costs (V) decrease as their fixed costs (F) increase 
The annual cost of one unit of capacity from these facilities can be plotted against the number of 
hours of operation as shown in Figure A The Intersecting points of these lines indicate the 
optimum number of hours that each facility should operate In Figure B the annual load duration 
curve is shown together wth  the ideal generation mix to serve the load at mmmum cost 
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EXHIBIT 4.3 
PROPERTIES OF THE OPTIhUL GENERATIOK MIX 

1 4 = V ~  (EIA- EIA 
ShoH Run 

LB ' Vz (Em + E38) MwwdCort  , 
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4 3 2 Alternatives for Achieving a Least-cost Generation System 

From the property of the optlmal generation m x  descnbed above it can be concluded that there 
exist two alternative routes to ensure that a generation system wl l  evolve towards its least cost 
configuration One alternative is for all the generation resources to be under a central authority 
responsible for covenng the fixed and variable costs of each plant The central authonty will 
penodically perform a ngorous optimization of the capacity expansion plan on the basis of the 
best forecast of the economic environment in whch the system will have to operate and wl l  then 
make sure that the system adheres to that plan In h s  case the dispatch of the plants wll  be done 
economically (1 e , m order of increasing vanable costs), but it is not relevant to each individual 
plant as to how much energy it produces, since the plant is assured recovery of all of its fixed and 
vanable costs regardless of production 

Another alternative is to allow each plant to operate as an independent financial entity that must 
compete against other plants for its right to sell energy in the system at pnces based on marginal 
cost The plants w~ll  be dispatched, as before, in order of increasmg vanable costs, but in this 
case the plants will have to make sure they get to sell enough energy at the hghest variable cost 
(whch is usually hgher than then own vanable cost) m order to make up for a capacity payment 
based on the lowest fixed cost (whch is usually lower than the fixed cost of the plant) In tlxs 
case there IS no stnct need for a central authonty to plan the evolution of the system, the 
competition for sales and the ambition to maxlmize profit will dnve the system towards its 
optimal mix 

4 3 3 Short-run Marg~nal Cost 

The marginal cost of generation is defined as the cost of increasing production by one small 
increment Since plants are dispatched in order of increasing variable costs the cost of increasing 
production by one increment at a given point in time is the hghest vanable cost of the units in 
operation at that time Thus, the plant with the hghest vanable cost is called "marginal" plant 
and its vanable cost is called "marginal" cost of energy Smce h s  value changes at every instant 
depending on load vanation and the availability of different plants, the marglnal cost of energy is 
really an average of the marginal costs over time 

This particular interpretation of the concept of marginal cost of generation applies only over the 
short term since there is a limit to how much load can be camed by a generation system before its 
vanable cost and its reliability reach unacceptable levels and capital investments are required 
Thus, the marginal cost of energy is also called SRMC and is the cost of serving incremental 
loads wthout additional capital Investments 
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4 3 4 Long-run Marg~nal Cost 

As the load grows over time a stable system must constantly add capaclty m order to keep its 
reliability m h n  acceptable levels The type of capaclty that w11 be added should be such that 
the total cost of the system, fixed and vanable, w11 be the mlrumurn possible and thus the 
optimal generation mlx must be preserved 

It was shown above that when such an optimum generation mix exists then the total cost is 
recovered paylng each plant the hghest vanable cost of any plant in operation at each time 
interval plus the lowest fixed cost of any plant Thus, the mmmurn cost of maintalnlng a stable 
system over the long term results from adding to the marginal cost of energy (or SRMC) the 
lowest fixed cost of generation whch is also known as the marginal capac~ty cost Ths  results In 
the LRMC of the generation system 

4 4 ADOPTED METHODOLOGY FOR LRMC COMPUTATION 

It follows from the discussion above that the strict LRMC of a system can be obtsuned by 
forecasting its SRMC under stable conditions and then addmg to lt the marginal cost of capacity 

In calculating an adequate transfer pnce at generation level for the generatmg system of 
Kazakstan it is important to take mto account the particular crcumstances of the power sector 
and the l~mitations involved in both calculating and recommending an LRMC value based on 
strict principles Some of these particular circumstances are 

t The power sector of Kazakstan is in transition from a centrally planned to a 
market dnven expansion The existmg capacity expansion plan is therefore of 
dubious value to forecast long term margmal costs 

t The system is not fully interconnected and there are numerous imports of 
electricity It is unclear how these imports would be dispatched in a competitive 
s~tuation or whether the current mix of suppl~es is indeed optimal 

F The most pressing need is to determine a transfer pnce at generation level that 
would reasonably allow recovery of costs wthin the existlng supply mix whlle 
providing signals towards an optimum m x  of resources 

Under these circumstances it appears that it is best to forecast the SRMC of the system as it is 
expected to evolve m the medium term (1 997-2000) and add to it the marginal cost of capacity 
denved from the fixed cap~tal and operating costs of an open cycle combustion turbine 
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Ths  methodology is consistent wth the expectations of the development of a market for 
pnvately owned generation in Kazakstan In tlus case the SRMC is equivalent to a forecast of 
average spot energy pnces in a competitive environment and the LRMC results fiom the addit~on 
to it of a capacity cost based on the fixed costs of an open cycle gas turbme 

4.5 MODELING THE GENERATION SYSTEM 

The implementation of tlus methodology requires a simulation of the operation of the system 
under the load This s~mulation is complex, since it must take into consideration the following 
concerns 

the growth m demand wth  time 
the hourly and seasonal fluctuation of the load 
the potential of hydroelectnc production 
the operating restrictions of combined heat and power plants 
the probability of mechamcal farlures in all generating plants 
the planned retirement and addition of new generating plants 
the terms and condtions of power import agreements 
the least cost mix of technologies and fuels m new capacity not yet c o m t t e d  

Therefore the analysis relies heavily on advanced computer models that can Incorporate all these 
elements and produce a reasonably accurate forecast The computer models used for the analysis 
of production costs are components of the software package Generation P l m n g  Tools (GPT) 
Three models have been used to model the power generation system of Kazakstan as follows 

b Analyszs of the load, Model GPT-L Ths  model is used to read one year of 
hstoncal hourly load data and examine the pattern of the load The model was 
used to prepare two types of load representation The first type is a load duration 
curve and is used for the simulation of the system over many years The second 
type is a load pattern for an entire week representative of an entire year and used 
for the detailed hourly simulation of the system 

b Analyszs of long term p e r a t r  cost, Model GPT-G l b s  model calculates the 
fixed and vanable costs of the generation system over a senes of many years by 
dispatclung the generating resources under a load duration curve m the most 
economic way The model can also select capacity additions fiom a set of 
candidate resources so as to meet a prescnbed reliability target at least cost 

b Analyszs of short term productzon cost, Model GPT-M Ths model utilizes data 
prepared by the GPT-G model to perform a very detailed, hour by hour sunulation 
of the operation of the system d u n g  one week and produces a set of tables 
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shourmg, for every hour of the week the average cost, the marginal cost and the 
reliability of the system measured in terms of the deficit of capacity and energy in 
the system 

4 6 1 Analys~s of the Load 

For the North and South Regions the annual hourly load data for 1995 was analyzed using the 
GPT-L model to produce the hourly loads of a synthetic week conkumng the annual peak load 
and with a mean load equal to the annual Th~s analysis was performed from 1997 to 2000 The 
results for the year 1997 are shown in ExhIbits 4 4n and 4 4s for the North and South Regions 
respectively A dispatch of the system under t h s  synthetic week would provlde a reasonable 
ind~cation of the hourly cost and reliability of the system dmng the entlre year The 
corresponding load duration curves for these two systems are shown in Exhibits 4 5n and 4 5s 

4 6 2 Hourly Load Dlspatch Analys~s 

The hourly dispatch of the system under the load was c m e d  out for each system and for the 
penod 1997-2000 The process involved two steps First, the GPT-G model was used to analyze 
the system and deterrmne, fiom 1997 until 2000, the charactenstics of the load and vmous plants 
in operation and, most importantly, the vanable cost of each resource To th~s  end, the model 
used a comprehensive data file on each system Using the results of the GPT-G model, separate 
runs of the GPT-M model were made from 1997 until 2000 In each case the GPT-M model 
prepared an analysis of the hourly cost and reliability of the system 

4 6 3 Short-run Marg~nal Cost 

For the North Region the mean annual SRMC is forecasted to drop very rapidly, due to the 
addition of planned capacity, fiom 2 24 CentskWh m 1997 to 1 28 Cents/kWh in 2000 The 
average SRMC for 1997-2000 is 1 f!9 Cents/kWh The hourly distribution of marg~nal costs, 
averaged over the 1997-2000 penod is shown in Exhibit 4 6n Three levels of marginal cost can 
be Identified 

b a valley level during the mght hours 
• a peak level d u n g  the evening hours of working days 
b an off-peak penod dmng all diurnal hours outside the peak period 
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Exh~blt 4 4N 

NORTH KAZAKSTAN SYSTEM - HOURLY LOADS 1997 
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Exh~b~t 4 5s 
SOUTH KAZAKSTAN SYSTEM - LOAD DURATION CURVE 
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For the South Region the mean annual SRMC fluctuates between 2 00 Cents/kWh and 3 37 
CentskWh wth a mean of 2 75 CentskWh for the 1997-2000 penod The hourly distribution of 
marginal costs is shown in Exhlbit 4 6s and is noticeably different from that of the North Region 
in that peak penods persist during the weekends and only two levels of marginal cost can be 
identified, peak and off-peak 

The total marginal cost can be calculated by adding to the SRMC the cost to serve incremental 
needs for capacity This cost can be readily calculated from an analysis of the capital investment 
and fixed operating costs of an open cycle gas turbine, whch remams the cheapest way of 
providing capacity when all that is required is reliability support at a very low capacity factor 

Exhlbits 4 7 and 4 8 show the total marglnal cost whch has been calculated for the North and 
South Regions under different conditions The marginal cost of capacity is calculated before it is 
added to the SRMC to result in the total marginal cost The marginal cost of capacity is 
calculated m three steps as follows 

1 Cost of zndzvzdualpeakzng capacrty Ths  is str~ctly the cost of pealung capacity wthout 
any considerations about the needs of the system First, the annual fixed cost of an open 
cycle gas turbine is computed and ths  involves two components capital and operation 
The annual capital cost is obtained by calculating the annual payments necessary to 
recover the investment cost of an open cycle gas turbine plus the interest carried dmng 
the construction penod An important parameter in this calculation is the expected rate of 
return on capital The fixed operating expenses of the plant are based on statistical data 
and in th s  case are expressed as a percent of its imtial investment 

Cost of peakzng capaczty to the system Once the cost of incremental pealung capacity is 
calculated it is necessary to determine how much capacity will be needed for the system 
to maintain adequate reliability Usually, the total capacity must exceed the peak load by a 
certan margin in order for the system to have adequate reserves in case of mechmcal 
failures and other contingencies The reserve margin depends on the conditions of the 
existing system and can vary wdely From the pomt of view of a tariff study, the cost of 
capacity must be recovered from customers who will only pay as a function of their 
power demand Thus, the reserve margin must be added to the cost of individual pealung 
capacity resulting in the cost of capacity to the system 

3 Capacrty costper unrt of energy Because the SRMC is the marginal cost of energy it is 
expressed in monetary units divided by energy u t s  In order to add the marginal cost of 
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Exh~b~t  4 6s 
SOUTH KAZAKSTAN SYSTEM - SHORT RUN MARGINAL COST 1997-2000 
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capacity it is necessary to first convert t h s  cost into the same m t s  by talung into account the 
load factor of the system 

Having determined the SRMC and descnbed a fairly simple process for the computation of 
marginal capacity cost, the LRMC of the system can be calculated by addlng these two 

However, systems m transition have two types of total marg~nal cost 

1 The total marg~nal cost that results by adding the SRMC and the marginal capacity cost 
calculated under transibonal con&tions 

2 The mature marginal cost whch would correspond to post-transition conditions and 
reflect the cost of a system gromng in a steady balance of supply and demand 

This distinction is very important because the qualification of "long run" in LRMC merely refers 
to the fact that both energy (SRMC) and capacity are included and not necessmly to a value 
reflecting conditions far into the future 

In a transibonal penod, both the SRMC and the marginal capacity cost can be very distorted by a 
number of issues The SRMC is heavily influenced by the avalability and cost of existing m t s  
and the marginal capacity cost is distorted by the hgh rates of return that w~l l  be expected by 
investors to compensate for the hgher pohtical, regulatory, and operational risks that characterize 
any power sector reform 

To provide values that are pracbcal under the current circumstances the analysls of system 
marginal cost has been performed from two perspectives 

b under conditions forecasted during the transition penod 1997-2000 
t under stable conditions beyond 2000 

Exh~bits 4 7n and 4 7s show the computation of LRMC for the North and South Regions, 
respectively In both cases, the conditions are those expected to prevail d m g  the transitional 
period 1997-2000 They are charactenzed by a high rate of return on capltal(18 percent in real 
terms) that wll  be demanded by pnvate Investors to offset nsks, a high capacity reserve 
requirement (35 percent) to compensate for the low availability of the existing machnes, and a 
hgh SRMC computed as the average for the 1997-2000 penod, as discussed above 
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E x h ~ b ~ t  4 7N 
System Marglnal Cost of the North Kazakstan System m 1997-2000 

--- - -- -- -- - - - - _ -  - _ >  

COST OF INDIVIDUAL PEAKING CAPACITY 
RATE OF RETURN ON CAPITAL 18 00% 

CAPITAL COST 350 00 $/KW 

CONSTRUCTION PERIOD 2 00 YEARS 

ECONOMIC LIFE 15 00 YEARS 

ANNUAL CAPITAL COST 11294 $/KW YR 

FIXED ANNUAL OPERATING COST AS PERCENT OF CAPITAL INVESTMENT 2 00% 

CAPACITY PAYMENTS TO PRODUCERS 119 94 $KW-YR 
10 0 $KW-MO 

- 13 7 -- -- $/MW-HR-A 

COST OF PEAKING CAPACITY TO THE SYSTEM 
RESERVE MARGM 35 00% 

CAPACITY COST TO THE SYSTEM 161 92 $/KW-YR 
13 5 $KW-MO 

- 
18 5 $/MW-HR 

SYSTEM MARGINAL COST 
SYSTEM LOAD FACTOR 71 00% 

CAPACITY COST PER UNIT OF ENERGY PRODUCED 2 60 CentsIKWH 
MARGINAL ENERGY COST (1997-2000 HOURLY AVERAGE) 1 88 CentsIKWH -- --- 
TOTAL MARGINAL COST 4 48 CentsIKWH 



Exhibit 4 7 s  
System Marg~nal Cost of the South Kazakstan System in 1997-2000 

~/COST OF INDIVIDUAL PEAKING CAPACITY 
RATE OF RETURN ON CAPITAL 

CAPITAL COST 

CONSTRUCTION PERIOD 

$/KW 

YEARS 

ECONOMIC LIFE 15 00 YEARS 

ANNUAL CAPITAL COST 11294 $/KW YR 

FIXED ANNUAL OPERATING COST AS PERCENT OF CAPITAL INVESTMENT 2 00% 

CAPACITY PAYMENTS TO PRODUCERS 119 94 $/KW-YR 
10 0 $/KW-MO 

- - - - - 
13 7 $/MW-HR 

I 
-- 

~COST OF PEAKING CAPACITY TO THE SYSTEM 
RESERVE MARGIN 35 00% 

CAPACITY COST TO THE SYSTEM 161 92 $/KW-Y R 
13 5 $/KW-MO 
18 5 $IMW-HR 

 SYSTEM MARGINAL COST 
SYSTEM LOAD FACTOR 64 00% 

CAPACITY COST PER UNIT OF ENERGY PRODUCED 2 89 Cents/KWH 
MARGINAL ENERGY COST (1997-2000 HOURLY AVERAGE) 2 75 -- Cents/KWH 
TOTAL MARGINAL COST 5 64 CentsKWH 



4 8 1 Computation of LRMC Under Post-trans~t~onal Cond~tlons 

Exh~bits 4 8n and 4 8s show the computation of LRMC for conditions expected to prevail after 
2000 In this case, the rate of return on capital is expected to be about 15 percent, a reasonable 
expectation in mature competitive markets, such as those of Argentina or Chle Capacity reserve 
requirements will probably be acceptable at about 25 percent (compared wth  20 percent, which 
IS typical of a thermal system in industnalized countries), and the SRMC w11 be that calculated 
for 2000 

Under these conditions the total marginal cost w11 be 3 25 CentsIkWh for the North Region and 
4 19 Cents k w h  for the South Reglon 

4.9 ANALYSIS OF THE INTERCONNECTED SYSTEM 

The same analysis performed for the North and South Regions was cmed-out, using the 
assumption that a perfect interconnection would allow fully economic dispatch of all resources to 
meet all loads in the system 

Under these conditions the system would experience an average annual SRMC whch starts at 
2 35 CentskWh in 1997 and decreases to 1 46 Cents/kWh in 2000 The average annual SRMC 
for the 1997-2000 period IS forecasted to be 1 96 CentskWh mth the hourly distnbution shown 
in Exh~bit 4 9 

The total marginal costs d w g  the transitional penod 1997-2000 is 4 56 CentskWh, as shown in 
Exhibit 4 10 The LRMC (beyond the 2000) is shdwn in Exlubit 4 1 1 as 3 43 CentskWh 

4 10 RESULTS AND RECOMMENDATIONS 

The pnmary results of the economic analysis of the generation system are in Exlubit 4 12 Some 
of the results and recommendations Include 

Consldenng that the electnc power system is in a state of transition it is necessary to calculate 
economic costs w i h n  two different tlme penods a transitional penod from 1997 to 2000 and a 
post-transition penod Furthermore, slnce the North and South Regions are weakly 
interconnected, it is necessary to consider a North System and a South System separately, with 
the possibility of a Fully Interconnected System in the future 

Dwlng the transition period, the total marginal cost of the system is 4 48 Centsfkwh for the 
North Region and 5 64 CentskWh for the South Region A Fully Interconnected System under 
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System Marglnal Cost of the North Kazakstan System Under Long Run Condlt~ons 

I I COST OF INDIVIDUAL PEAKING CAPACITY 
RATE OF RETURN ON CAPITAL 

CAPITAL COST 

CONSTRUCTION PERIOD 

ECONOMIC LIFE 

ANNUAL CAPITAL COST 

$IKW 

YEARS 

YEARS 

$/KW YR 

FIXED ANNUAL OPERATING COST AS PERCENT OF CAPITAL INVESTMENT 2 00% 

CAPACITY PAYMENTS TO PRODUCERS 98 03 $KW-YR 
8 2 $KW-MO 

-- 11 2 $/MW-HR 
I- 
COST OF PEAKING CAPACITY TO THE SYSTEM 
RESERVE MARGIN 25 00% 

CAPACITY COST TO THE SYSTEM 122 54 $KW-YR 
10 2 $KW-MO 

-- 1 4 0  - $/MW-HR 
r-- 

SYSTEM MARGINAL COST 
SYSTEM LOAD FACTOR 71 00% 

CAPACITY COST PER UNIT OF ENERGY PRODUCED 1 97 CentsIKWH 
MARGINAL ENERGY COST 1 28 CentsIKWH 
TOTAL MARGINAL COST 3 25 -- CentsIKWH - 



System Marglnal Cost of the South Kazakstan System Under Long Run Cond~t~ons 

I~COST OF INDIVIDUAL PEAKING CAPACITY 
RATE OF RETURN ON CAPITAL 

CAPITAL COST 

CONSTRUCTION PERIOD 

ECONOMIC LIFE - - - - -- --- - - - --- 

AUXILIARY 

%IKW 

YEARS 

YEARS 

CRF FACTOR ----- -- 0 17101 

ANNUAL CAPITAL COST 91 03 $IKW YR 

FIXED ANNUAL OPERATING COST AS PERCENT OF CAPITAL INVESTMENT 2 00% 

CAPACITY PAYMENTS TO PRODUCERS 98 03 $/KW-YR 
8 2 $KW-MO 

--- 112  - $/MW-HR 
r---== - - 

RESERVE MARGIN 

CAPACITY COST TO THE SYSTEM 

 SYSTEM MARGINAL COST 
SYSTEM LOAD FACTOR 64 00% 

CAPACITY COST PER UNIT OF ENERGY PRODUCED 2 19 CentsKWH 
MARGINAL ENERGY COST -- - - -- 00 - -- - -- -- CentsIKWH 
TOTAL MARGINAL COST 4 19 -- CentsIKWH 

-- - - -- --- - 





System Marglnal Cost of the Interconnected System m 1997-2000 

OF INDIVIDUAL - -- PEAKING - CAPACITY -- - - -- - - - -- -- - -- - - - - -- 
RATE OF RETURN ON CAPITAL 18 00% 

CAPITAL COST 350 00 $/KW 

((CONSTRUCTION PERIOD 2 00 YEARS II 
ECONOMIC LIFE 15 00 YEARS 

ANNUAL CAPITAL COST 112 94 $/KW-YR 

FIXED ANNUAL OPERATING COST AS PERCENT OF CAPITAL INVESTMENT 2 00% 

CAPACITY PAYMENTS TO PRODUCERS 119 94 $/KW-Y R 
10 0 $/KW-MO 

-- 13 7 $/MW-HR 

RESERVE MARGIN 

CAPACITY COST TO THE SYSTEM 

SYSTEM MARGINAL COST 

CAPACITY COST PER UNIT OF ENERGY PRODUCED 
MARGINAL ENERGY COST (1997-2000 HOURLY AVERAGE) --- 
TOTAL MARGINAL COST Cents/KWH 



System Marginal Cost of the Interconnected System Under Long Run Cond~t~ons 

COST OF INDIVIDUAL PEAKING CAPACITY 
RATE OF RETURN ON CAPITAL 15 00% 

CAPITAL COST 350 00 $/K W 

CONSTRUCTION PERIOD 2 00 YEARS 

ECONOMIC LIFE 15 00 YEARS 

ANNUAL CAPITAL COST 91 03 $IKW YR 

FIXED ANNUAL OPERATING COST AS PERCENT OF CAPITAL INVESTMENT 2 00% 

CAPACITY PAYMENTS TO PRODUCERS 98 03 %/KW-YR 
8 2 $lKW-MO 

- ----- - 11 2 SNW-HR 
I- 
COST OF PEAKING CAPACITY TO THE SYSTEM 
RESERVE MARGIN 25 00% 

CAPACITY COST TO THE SYSTEM 122 54 S/KW-Y R 
10 2 $/KW-MO 

- 14 0 - %NW-HR 
I 

-- 

SYSTEM MARGINAL COST 
SYSTEM LOAD FACTOR 71 00% 

CAPACITY COST PER UNIT OF ENERGY PRODUCED 1 97 CentsKWH 
MARGINAL ENERGY COST - 1 46 CentslKWH -. 
TOTAL MARGINAL COST 3 43 CentsIKWH 

-- 



Exhrblt 4 12 
System Marglnal Cost In 1997-2000 and Under Long Run Condlt~ons 

I 
1997-2000 TRANSITION PERIOD 

NORTH SOUTR 

I pcFTY I I Transfer Price to Individual Generators $/KW-month 10 00 10 00 10 00 

Mar 1na1 Ca acl Cost to the System US CentsKWh - - . 2 60 - -- - . - - - - - 2 89 - - -- . . - - 2 60 - - 

(Short Run Marglnal Cost - SRMC) 

Peak Perlod (Mon-Fri 19 0 1 to 24 00) 

Off-Peak - - US CentsIKWh -- - -- 2 64 191 - 

I) SYSTEM MARGINAL COST ( US CentsIKWh )I 4 48 5 64 4 56 - 

LONG RUN CONDITIONS - - 
I---- - r -- - 

INTER 
NORTH SOUTII CONNECTED - -- - - - -- - - - - - - - - - 



stable cond~tions would have a total marginal cost (or LRMC) of 3 43 CentsIkWh However, 
since a Fully Interconnected System may not matenalize in the near future, it is advisable that 
thls last value be used as a reference only and not directly for determimng pnces throughout the 
system 

The marginal cost of energy presents a relat~vely modest fluctuation between the penods of hgh 
load (peak periods) and the rest of the week (off-peak periods) For Wff deagn purposes and in 
order to prov~de efficient s~gnals, the difference can be increased by allocating most or all of the 
capacity cost to energy consumption during peak hours 
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Thls chapter presents a calculation of the tanffs in each customer class, for the wholesale market 
customers with direct connections to the hgh-voltage grid and for retsul customers served by the 
low-voltage network enterprises of Almaty and Taldykorgan (the two oblasts whch were served 
by Almatyenergo until July 1996) The region served by Almatyenergo was selected as an 
example to illustrate the methodology presented m thls chapter The calculation of tariffs is based 
on the prices of capacity and energy in a power pool, the network losses, and the LRMC of 
network capacity 

The parameters used to calculate LRMC tariffs have been estimated fiom available data but it 
will be necessary to update them and to improve their accuracy One of the tasks of the State 
Regulatory Commission for Electric Power Engineenng (SRC) should be to collect and review 
data used m tmff calculations 

The first step in calculating tariffs for a power system is to define the tariff structure by 
addressing the followng questions 

› Does a wholesale market exist? How are prices established in the wholesale 
market? Are there two sets of tariffs - one for the wholesale market and one for 
the retal market? 

How are the customer classes defined? Will certain customer classes subsidize 
tanff rates of others? 

b m c h  customer classes have a flat tariff, and whch customers have separate 
charges for energy and capacity? 

F Do the energy charges reflect differences in the cost of energy at diferent times of 
the day or seasons of the year? Are there time-of-use rates, seasonal rates, monthly 
changes in rates, or hourly changes in pnces in the wholesale market? 
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The present tariff structure is very similar to the structure that existed during the former Soviet 
Unlon penod Therefore one of the best sources of ~nformation on the existing tanff structure IS a 
Sovlet document wt t en  m 1990 and entitled Prrce Lzst No 09-01 Tarzfs for Electrzc and Heat 
Energy It contains very detalled and preclse defimt~ons of the customer classes and electncity 
tariffs effective January 1 99 1, including demand and energy charges for large industnal 
customers in each of the ten regional energos The electncity tanff structure in Prrce Lzst No 09- 
O I  is the basic foundation of the tmff structure m Kazakstan in 1995, but it has been modified as 
described below 

b Wholesale market Until 1995 nearly all the power sector was included in a single 
vertically integrated enterprise owned by the MECI A wholesale market was 
created in the tlurd quarter of 1995 through the restructmng of Kazakstanenergo 
The GOK approved a wholesale tanff at whlch Kazakstanenergo sold electricity 
to the regional energos Th~s  was a flat tmff whch was calculated on the basis of 
projected annual expenses and sales and was revised dmng 1996 Two-part tariffs 
applied to Kazakstanenergo sales to large industnal customers (Appendix H) The 
tariff for sales to the regional energos and to industnal customers was adopted by 
the GOK on the basis of recomrnendabons from AMC and MECI In 1991, a very 
limited wholesale market existed, bulkgower sales by the Mmstry of Power and 
the Ministry of Atomic Power Industry to networks under the jurisdiction of other 
mimstnes or orgmzations W i h n  the Minlstry of Power there was no wholesale 
market, but it was necessary to establish pnces at whch electricity could be sold 
to networks outside its ju~lsdiction Prrce Lzst No 09-01 gives instructions for 
calculating a flat tariff, without demand charges or time-of-use charges, by 
applying a discount to the average tmff to customers T h s  customer class was 
known as Group 111 "Wholesale customers - resellers " D w g  1995 there was a 
customer class known as Group IX "Wholesale customers" and the defimtion of 
th~s  class IS simlar to the 199 1 defimtion In 1995 Group IX accounted for five 
percent of the combined sales of the regional energos and Kazakstanenergo 
(Exhibit 5 1) 

› Customer classes There were eight end-use customer classes in 199 1 industrial 
enterpnses wth a connected load larger than 750 kVA, industnal enterprises up to 
750 kVA, electnfied railway transport, electnfied city transport, non-industnal 
customers, agnculture, population (residential customers), and population polnts 
(residential customers in rural areas) The same eight groups are shown in the 
Kazakstanenergo Annual Technrcal Report for 1995 (Exlubit 5 1) In September 
1995, however, AMC and MECI issued a Provzszon on Natzonal Regulatzon of 
Tarzfs of Electrzczty and Thermal Energy of the Republrc of Kazakstan wh~ch 
shows two additional customer classes industrial enterprises with a connected 
load larger than 200 mVA, and budget orgmzations The tariff for industrial 
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customers larger than 200 mVA is actually a wholesale pnce and should be part of a separate 
tariff schedule pertamng to the wholesale market 

F Tariff components For ~ndustnal enterpnses up to 750 kVA, there was a two-part 
tmff in 1991 with separate charges for energy and capacity For all other customer 
classes there was a flat tariff Approximately the same tariff structure exists in 
Kazakstan today 

b Trme-of-use There were no published time-of-use rates in 199 1 However, power 
supplying organizations were "granted the nght to differentiate power tariffs on a 
time-of-use basis (peak, semi-peak, mght) as agreed to with the customer " Today 
time-of-use rates exlst m Atyrau and Uralsk (both of the regions that were a part 
of Zapkazenergo) because the Import contracts with Russia contain tune-of-use 
rates There appear to be no time-of-use rates in the North and South Regions 

The following changes in tariff structure are proposed 

F Wholesale market For the North and South Regions there would be two sets of 
tanffs - one for the wholesale market and one for the customers of the regional 
network enterpnses In the wholesale market, there will be a transition fiom tariffs 
set by the SRC to prlces determined by a competitive market Although it may be 
possible to have a single urufied North and South Gnd in the near future, the 
transition to a competit~ve market will probably occur m the short term and 
therefore wholesale prices in the North and South will be determined separately 
by the marketplace The existlng practice of setting wholesale tanffs at the 
national level (excluding Uralsk and Aktybinsk) w11 be replaced by competitive 
pnces when pool prices take effect In the retal market, tanffs will contlnue to be 
set by the SRC The Western Region will have a wholesale market that is 
completely independent fiom the North and South Regions 

F TarzJTGroup IX "Wholesale customers " should be elzmznated If there is a need to 
sell power to a network enterpse whlch was not owned by MECI in 1995, the 
appropnate tanff is the tanff to the regional network enterpnses If there is a need 
for a regional network enterpnse to sell power to a network enterprise which was 
not owned by MECI in 1995, the latter can be treated as an industrial customer for 
tarlff purposes No special tariff category is needed 

F Two end-user customer classes should be created rn the wholesale market (1) 
VHV customers that do not util~ze the 11 0 kV grid and (2) HV customers served 
by the 1 10 kV grid Szmrlarly, two customer classes should be createdfiom the 
class of zndustrral customers wzth a connected load larger than 750 kVA and are 
served by the regzonal network enterprzses (1) HV customers who are served by 
the 1 10 kV gnd, and (2) MV customers who are served by the 35 kV gnd 
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Because all of the residential customers receive electricity at low voltage, they can 
all be placed In one customer class 

All tarzfs for electrzcrty sold by Kazahtanenergo should conszst of three parts 
(1) demand charge, (2) peak energy charge, and (3) off-peak energy charge For 
each gnd (North and South), the peak penod should be defined for approximately 
1750 hours per year, which includes the hours when the system reserves are at 
their lowest level and hours when the SRMC of energy is at its hghest level 
Time-of-use tariffs could be established mtially on the basis of a peak period 
defined as 7 00 to 11 00 hours and 18 00 to 21 00 hours from Monday through 
Fnday This definition is based upon the load shed (or load regulation) periods for 
Almatyenergo on January 20,1995 Customers should face hgher energy pnces 
during the hours when the system reserves are at their lowest A more precise 
selection of the peak penod should be recommended by the SRC, based on an 
analysis of reserve margln as well as SRMC of energy 

b For industrial enterprises mth a connected load larger than 750 kVA there should 
be three-part tariffs instead of two-part tmffs The peak and off-peak periods used 
in retail tariffs should match the peak and off-peak penods used in wholesale 
tmffs For other customers of the regional network enterprises, three part tmffs 
should be offered as one of the options available Most customers will prefer flat 
tanffs, but some customers may be able to lower their elechc~ty cost by swtchng 
to a three-part tariff and installing the necessary metenng equipment 

When power pools are created, they should establ~sh hourly pnces m the wholesale market The 
three-part tariffs proposed at t h s  time represent a transition between the flat energy pnces of the 
old tariff system and the hourly pncing that becomes possible in a competitive pool From the 
standpoint of economic efficiency, hourly pncing is preferable because it glves the most accurate 
"pnce signals" to buyers and sellers of electr~city in the wholesale market 

Dmng the periods of the year and times of the day when load is near the annual co~ncident peak, 
operat~ng reserve marglns and system reliability are low, therefore customer load may be 
interrupted The true "cost" of electricity consumed dmng peak penods should reflect not only 
the peak losses in the network but also a surcharge reflecting the reduction m system reliability 
caused by incremental consumption The LRMC-based tariffs proposed in this chapter do not 
include such a surcharge To fully address thls Issue it would be necessary to re-examine the 
power system's approach to demand management and establish a new framework based on 
market-oriented principles This will become part of the operating rules of the pool 
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The tariff methodology in this chapter IS an example of margznal costprrczng, whch IS the 
practlce of adrn~mstratively setting pnces on the basis of an estlmate of the marginal cost of 
supply~ng goods and services Since the 1970's h s  approach has been widely favored by the 
World Bank and other multilateral development banks, and many power sector loans have 
included condit~onal~t~es related to the implementation of marginal cost pncrng or have been 
issued only after the Bank has conducted a tanff study and recommended tanff reforms Dmng 
the 1970's marglnal cost pncing was wdely cons~dered rn the Umted States but not fully 
implemented In international practice there are two well-known forms of margmal cost pncing 
in the electnc sector 

b Sfrzct LRMC In thls approach, tariffs are set at the level of LRMC regardless of 
the profitability of the power sector enterpnse In a power system wth  low reserve 
margins and capaclty deficits, pnces based on stnct LRMC can lead to a situation 
whereby the power sector enterpnse has a fmanclal surplus, or extra profit The 
average W f f  level wl l  be larger than the amount needed to cover the enterpnse's 
financ~al revenue requirement 

b Revenue neutrd LRMC In h s  approach, stnct LRMC Wffs  are mult~plled by 
the ratlo of the average tar~ffs based on financial revenue requrements to the 
average tmff based on stnct LRMC In other words, a multiplier is used to lower 
all of the stnct LRMC tanffs (or, as necessary, rase all of the stnct LRMC tar~ffs) 
to the level that is consistent ulth the financial revenue requirements of the power 
enterpnse 

In a wholesale market pnces based on strrct LRMC are expected to reflect pnces that w11 result 
fiom compebtion Therefore, stnct LRMC pncmng may be used in a short transition penod when 
compebtlon IS expected to replace a h s t r a t i v e  pnclng If the transition to a compet~tive 
market ul11 take a long tlme, and ~ t s  ~mplementat~on IS uncertam, pnces based on revenue neutral 
LRMC are normally preferred by governments and regulatory authont~es Thls chapter IS based 
on the calculation of stnct LRMC pncmg, whle Chapter 6 Includes a discussion of revenue 
neutral LRMC pncing 

Under a marginal cost pncmg system, the networks are natural monopol~es Every customer has 
the opportun~ty to purchase and own a transformer that wl l  enable hlm to recelve power at 
voltage levels above 0 38 kV, but very few ( ~ f  any) customers wl l  own networks Therefore an 
industnal customer who recelves power at 35 kV, for example, should be located near the 35 kV 
p d  The rat~onale for adoptlng the pollcy of g~ving every customer the opportumty to own a 
transformer is to ensure that all customers w11 receive electrrcity at the voltage level whch IS 

loglcal, fiom a techcal  perspective, glven their locat~on and ther slze Network enterpnses will 
not be able to force the customers to pay hgher electnc~ty pnces by forclng them to receive 
electrrc~ty at low voltage Industnes whch need to buy the lowest-cost electricity must elther 
locate thelr factones near the 220 kV network, or build cogenerat~on u t s  

Hagler Badly Consulting 



The foundation of the LRMC tar~ff methodology is the calculation of the three-part tanffs for the 
VHV company, and for the lower voltage network compmes Once these values are known, it is 
possible to calculate flat tanffs or two-part tanffs for d~fferent classes of customers, given certaln 
parameters that descnbe the annual load curve for each customer class The calculation of a flat 
tanff IS the last step in the analysis, however, and for some customer classes it w11 not be 
necessary to calculate flat tmffs unless revenue neutral LRMC tanffs are desired In general the 
higher-voltage customers should not have flat tanffs, because the cost of metenng equipment 
needed to ~mplement three-part tanffs can be borne by them Flat tanffs fall to give accurate pnce 
signals to consumers The only advantage of flat tanffs is that they do not reqwre expenslve 
metenng equipment 

For Kazakstan, it IS necessary to develop an LRMC tar~ff methodology that IS based on available 
histoncal data but reflects the power sector restructuring process that IS in progress The 
followng exceptions to the simplified LRMC-based power sector structure may be noted 

w The VHV and HV networks m the North and South are not part of a single 
interconnected gnd Full interconnecbon may not be acheved in the near term 
Therefore, different tanffs should be calculated for both the North Reg~on and the 
South Reg~on on the basis of different marglnal energy costs 

b Power suppl~es are obmned fkom lmports as well as domestic power generation 
To s~mpl~fy the tanff calculat~on, it was assumed that the wheeling servlces 
provlded by Kazakstan to other countnes are reflected in the pnces of energy 
imported or exported In the strict LRMC tanff calculation, all of the costs of the 
network are allocated to domestic electricity sales 

b The MV and LV p d s  (and part of the HV p d )  are owned by vmous regional 
network enterpnses Unt~l July 1996 there were reg~onal energos, such as 
Almatyenergo, and the hstoncal data on networks are reported only for reg~onal 
energos In th~s  chapter we use the data for Alrnatyenergo networks 

b In the first half of 1996 some of the HV customers were served by 
K h t a n e n e r g o  and some of them were served by regional energos Two sets of 
HV tanffs have been calculated one for the wholesale market, or customers of 
Kazakstanenergo, and one for the customers of the Almaty and Taldykorgan 
network The second category is called HV(A) The HV(A) tar~ffs were calculated 
to define whether they are hgher or lower than HV tanffs (whether 1 10 kV 
customers m Almaty and Taldykorgan w11 have lower tanffs according to stnct 
LRMC) ~f they become customers of Kazakstanenergo 

Therefore a modrJed LRMC-basedpower sector structure was used to develop a tar~ff 
methodology sulted to the spec~al c~rcurnstances ex~stlng in Kazakstan The modified approach is 
summanzed in Exh~b~t  5 2 At the generation level, marginal energy costs are est~mated for the 

Hagler Badly Consult~ng 



South Gnd All other VHV and HV costs are est~mated for the North and South Gnds The 
HV(A), MV, and LV costs are est~mated for Almaty and Taldykorgan For each cost or loss 
factor identified m Exhlb~t 5 2, th.~s exhlb~t IS a guide for the remamder of t h ~ s  chapter 

The allocation of network costs to the vmous voltage levels IS summanzed m Exhlblt 5 3 Three- 
part tanffs are calculated In h s  chapter according to the modlfied LRMC-based power sector 
structure No lnflatlon IS assumed ln the stnct LRMC tanffs, and a relatively low mterest rate 
(ten percent) IS used because (1) t h s  IS a standard assumption m World Bank tmff studles, and 
(2) the network enterpnses may be able to obtam long-term fmancmg at ten percent real Interest 
rates, after the sector IS restructured 

To calculate stnct LRMC tar~ffs ~t is necessary to know how much electnclty IS sold to customers 
at each voltage level, so that the energy losses and capac~ty losses can be estimated accurately 
To calculate the average tanff (or the revenue neutral LRMC tanffs) lt is necessary to develop a 
forecast of sales by customer class The sales forecast m Exh~blt 5 4 is based upon the growth 
rates projected In the "Low Forecast" shown m the EBRD Kizzczkstizn Power System Least Cost 
Development Study (Apnl 1999, referred to as "EBRD Low " 

Kazakstanenergo does not report sales by voltage level or class~fy customers by voltage level In 
estimating sales by voltage level, the energy balance projections shown in Appendlx B were 
used The energy balance xn the North Gnd and the South Gnd was estimated, based on llmlted 
information 

Although there are sigmficant non-techcal losses according to the EBRD study, all techcal  
and non-techcal losses have been allocated to the network on the basls of the data provided by 
Kazakstanenergo and Almatyenergo Therefore, the customers whose electnclty is metered and 
rncluded in Kazakstanenergo statist~cs on energy sales are forced to pay for non-techcal losses, 
under t h ~ s  tar~ff methodology It IS m the economic Interest of all paying customers and all power 
sector enterpnses to try to reduce non-techcal losses Estimates of electnc energy sales and 
non-techmcal losses in the North Gnd, the South Gnd, and the Western Reglon are provlded m 
Append~x B 
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Exh~b~t  5 4 
Forecast of Energy Sales by Tar~ff Class 

for the Wholesale Market and for Almaty & Taldykorgan 

Growth Total I Reglonal VHV HV 
rate - -- sales - --energos- _ tnp_ustnal ~ndustrtal 

Low voltage 

5 6 
Non 

industr~al Agncultural 

Almaty & Taldykorgan sales to end users In GWh 

Populatton 
Growth Total 

rate sales 

Note Growth rates for Almaty & Taldykorgan are based on the Electrowatt Low forecast in the Kazakstan Power System Least Cost Development Study 
Wholesale market sales 1995 2000 are forecast in Append~x I3 

Hlgh volt 

1 2  
HV 

tndustnal 

Med~um voltage 

1 2  1 2  3 
MV ~ndustr MV industr Ra~lroad 
>=750kVA <750kVA transport 

4 
Urban 

transport 



The hgher the losses ln the electnc network, the hgher the capaclty and energy charges In the 
LRMC calculation, losses have been estimated on the basis of 1995 data reported by 
Kazakstanenergo ( E h b i t  5 5) and by Almatyenergo (Exhibits 5 6 and 5 7) By international 
standards the 1995 losses in Almatyenergo - 17 9 percent - are hgh In the LRMC calculation, 
average losses were used based on Exhlbits 5 5 through 5 7 and as shown m Exlxbit 5 8 The 
data in Exhibit 5 8 was used to calculate the average losses shown in Exlubits 5 9 and 5 10 

For the North and for the South Gnds, the model reqwres esbmates of total electtlcity supplied, 
whlch includes gross generation, Imports, and receipts fiom autoproducers Station use is 
subtracted fiom thls figure, to estimate the annual energy received by the network For Almaty 
and Taldykorgan the model requxres an estimate of the annual energy and the power supply 
rece~ved by the network at the regional system peak In Almatyenergo, total electncity supplied 
in 1995 was 6122 4 GWh, but output to the networks was 5512 1 GWh Therefore station losses 
and power sector use of electncity amounted to ten percent of total electncity supplied The 
January 20, 1995 peak load at the generatmg stations and mport receipt pornts was 1224 MW 
and peak output to the networks was assumed to be ten percent lower, or 1 100 MW ( E h b i t  
5 11) 

If electncity tanffs were rased to LRMC, the service to large lndustnal customers would be 
much more reliable Therefore the modified LRMC-based power sector structure assumes that all 
industrial customers wth  two-part or three-part tmffs should pay for capacity charges according 
to the amount of capacity used at the coincident system peak There is no tar~ff category called 
interruptible rndustnal service, and there is no discount for mtermption of supply d m g  peak 
hours When actual hstoncal data is used to measure peak load, however, lt is clear that some 
customers (probably large industrials) were interrupted for long penods of time No attempt was 
made to estimate the peak load that would have existed if there had been no power supply 
problems dmng the 1994-95 wnter 

In Exh~bit 5 10, peak losses are estmated to be one percentage polnt hgher than average losses 
A more accurate estimate could be developed by Kazakstanenergo on the basis of load flow 
studies The decline m electncity consumption since 1990 should cause a decllne in peak losses, 
but detenoration of the network due to lack of msuntenance (Appendix L, Exhibit L 4) should 
cause an increase in peak losses A precise estimate is not really needed, however, to justify a 
tanff structure whch discourages electncity consumption dmng peak penods - either though 
hgher capacity charges or through hlgher peak energy charges 

Hagler Ba~lly Consulting 



E l h ~ b r t  5 5 
C ~ i c u l a t ~ o n  of \tentorh Losses In 1995 

____ ----  --- - - - -  ---- - -- ___  _ _  _ __ _ _  _-  - -  - _-- - - -- - 
500 h\' 120 h\ 110 L\ all 

and looey-~oltages 2nd higher -- 
Eiergb lnDut to tre networh Ene-g\ f o ~ s  ~n Gibn 

Senaout trom ousaars of Dower stations 
o~sned bv i l l~n~srrv or Energv & Coal I 1 6 4 2 7 4  15 563 4 11 088 0 2: 0'3 8 

Plus Eie  gv recclved from Dower sratlons 
owned bv otner agencies 3 1 426 5 427 1 1 853 6 

W~nus Lsetul outuut not distnauted from me 
busoars 01 electric statlons 8 2 3 6 9 9  2 j699 

Plus Energv recelved from other reuuollcs 
l rncrua~n~ purcnasea & wneeled energv] 5 13 825 9 5 127 0 1 5-40 9 10 493 8 

Plus Energv received bv lower voltage 
networrs trom hlgher voltage neruorhs : 101895 311.1.16 

Eouals T oral energy recetved -- 0 :D 253 3 42 306 4 :I SjO ' 'j 056 5 

Eiergv outDut rrom rhe nenvorh 
Lsevl  o u t ~ u r  rccetvcd bv consumers - 5261 5 4 5 2 1 7 3  -0479: 

'vllnus Lserul output not a l s t r ~ ~ u t e d  trom tne 
Sus~ars  of electric sratlons S 2369 9 2 2 6 9 9  

Pius Eie-pv delrverea to otner r e ~ u o l ~ c s  
[~nc~ualnp energy sold & wneeied] 9 7 3 7 3 7  39175 I4459 12237L 

P'us Ewrgv delivered to the consumers for the 
eltctnc stations owned by other agencies 10 742 7 245 1 0 4 988 2 

Plus E-iergv delivered to the lower voktage 
networks rrom higher voitage nenvorh 13 20,189 5 31,144 6  

Equals Total energy oumut from the n e y r k  13 1 8  805 9 40 568 7 44 293 2 61 3347- -- --. 
Eicrgv losses In tne network plus svsrem use 

Losses In transformers at suasratlons ana 16 
at Dower statlons - 

I I 72 5 177 6 98-16 1 2 3 4 7  
Plus Corona losses IS  360 8 279 4 640 2 
?l"s Otne* suostatlon losses 19 21 5 47 1 1'3 2 241 S 

~ t n e r  WOrhlng losses 29 116 1 15 0 58 2 189 5 
Eauals %or+.lne losses I ,  270 9 519 1 15160 72060 

Transm~sslon losses 'I 876 5 13186 5821 7 7 9 1 6 8  
Equals Total energv losses In the network 1 -I -- 14474 1 7377 70377  IOZfS-8 
Plus Eiergy used for the production needs of 

the energv system 14 498 8 498 8 
Equals--Total Enerpv lo_sses plus s\srem use 1 4-47 J 17377 '5365 1Oz16_ ---- - - ---- 

Ratlo of enerpv loss and use to energ\ rect~ved at each voltage ievcl 
Losses In transformers at substat~ons and 16 
at power stations 17 0 2% 0 4% 1 9% 1 7% 

Plus Corona losses 19 I 30 0 750 0  9% 
Plus Other substation losses 19 0  1% 0 1% 0  3% 0 3% 
Plus Other worklng Losses 20 0 4% 0 0% 0 1% 0 3% 
Equals Working losses 15 1 9% 12% 2 3% 32% 
Plus Tmsrnlsston losses 2 1 2 9% 2 9% 11.2% 108%, 
Equals Total energy losses In the network -- --I 4 8% 4 1% 13 6% 14 0% 
1 Energy used for the production needs of 

the energy system 14 1 0% 0 7% 
Equals Totai energy losses plus svstem use 4 8% 4 1% 14 5% 14 7% 

Ratlo of energy ioss and use to totai energy received at all voltage levels 
2 0 % -  24%--- f oral energy losses pius svstem use - ___ __- - ---- - 0 - ----- -- - --- 14 7% IO:~=-_= - 

Source Karakrranencrgo Annual R e p o n  1995 



u n  S V . ~  J u 

Network Losses, 1993-1 995 

1993 
Network losses + non-techn~cal losses GWh 
reported by Kazakstanenergo,l995 Annual Report Table 6 3 2 p 66 

Kustenay 
Tselln 
Cklbastuz 
Pavlodar 
Karaganda 
Altay 
Almaty 
South Kaz 
Zapkaz 
Atyrau 
South Kaz GRCS 
Total 

Energy mdlcator, GWh selected 
by Kazakstanenergo to calculate percentage losses 

Kustenay 
Tselln 
Ektbastuz 
Pavlodar 
Karaganda 
Altay 
Almaty 
South Kaz 
Zapkaz 
Atyrau 
Total 

Network losses + non technlcal losses % 
reported by Kazakstanenergo,l995 Annual Report, Table 7, p 180 

Kustenay 
Tselln 
Eklbastuz 
Pavlodar 
Karaganda 
Altay 
Almaty 
South Kaz 
Zapkaz 
Atyrau 
Total 

Network + non technlcal losses 
calculated by Hagler Ballly 

Energy delivered to the grld, GWh 
Network losses GWh 
Non technlcal losses, G Wh 
Network + non technlcal losses 
Netw-oork + noeechnlcal losses - - -  



Exhibit 5.7 
Structure of Losses of Electric Energy in Almatyenergo in 1995 (Normative) 

Elements of the structure 
- - - - - - - - 

Hlgh-voltage llnes 

Losses related to electric load 23 1 110 1 212 8 100 6 165 6 612 2 
Corona losses 42 0 28 0 70 0 

Transformers 

Losses related to electrlc load 2 1 11 0 51 8 52 5 1174 
Losses related to ldllng 5 5 13 8 25 0 85 8 130 1 

Substations' lnternal needs 3 6 3 6 10 6 6 0 23 8 
Synchronous compensator and 

synchronous compensator battery 0 2  0 4 0 6 
Reactive power generators 10 8 10 8 

Losses (In GWh) at different voltage levels - - -  - 

500 kV - 220 - kV 110kV - - - -  3511016kV - - O4kV 

Total losses at each voltage level 1 87 1 166 5 300 4 245 3 165 6 964 9 
as a % of total losses 9 03% 17 26% 3113% 2542% 1716% 10000% 
as a %gf output to the network - 1 58% 3 02% 5 45% - - - 4 - 45% - - - -  3 00% 17 51% 

- --- - - -  

Total losses 
of electric 

energy 

* Output to the network In 1995 was 55 12 1 million kwh 

Source Almatyenergo, Annual Techn~cal Report for 1995, page 1 1 1, Table 6 2 2 



Exhlbit 5 8 
Parameters Used to Forecast Energy Sales and Losses, by Voltage Level, 

for the North & South Gr~d and for Almaty & Taldykorgan 

Statlon use as a percentage of gross generation + net imports 7 8% 
Average losses as a percentage of net generat~on + net ~mports 4 4% 2 5% 6 9% 

Average losses as a percentage of net generation + net purchases 4 4% 5 5% 3 0% 5 0% 17 9% 

Coindden_t peak load fact01 for sales to end usen 0 85 0 85 0 70 0 60 

North 8 South Grld Almaty B Taldykorgan 
Power 

stat~on use VHV - HV HV (A) - MV LV 

Sources Statlon use is estlrnated from 1993 data shown in Append~x B Losses are estimated from Kazakstanenergos Annual Report for 1995 
Colnc~dent peak load factor assurnpt~ons are rough estlmates load fador data were not ava~lable from Kazakstanenergo 

Total 



Exhrblt 5 9 
Forecast of Energy Sales and Losses, by Voltage Level, 

for the North & South Grid and for Almaty & Taldykorgan 
- - -  - 

North & S_outh Gnd 

Co~nc~dent Gross 
peak generat~on 
load + net Impels 

- MW - -GWh 

- 

System 
load 

factor 

-- -- - - 

Year - - - - - - - 

69 0 1 100 5,512 0 5 300 14 000 I 000 37 5 2 948 
69 2 I I00 5 512 0 5 300 14000 1 000 375 2 948 
69 4 1 120 5 611 0 5 288 13968 1018 381 3 001 
69 6 1 152 5 774 0 5414 14300 1 048 392 3 088 
69 8 1 197 5 999 0 5570 14712 1 088 408 3 208 
69 6 1251 6 269 0 5 653 15 461 1 137 426 3 353 
70 2 1 306 6 545 0 6087 16079 I 187 445 3 500 
70 4 1 360 6 813 0 6 331 f 6 722 1 236 463 3 644 
70 6 1413 7 079 0 6 584 17 391 1 284 461 3 766 
70 8 1 465 7 341 0 6 847 18 067 1 332 499 3 926 
71 0 _ 1 516 7 598 0 7 121 I 376 - 18 810 - 516 4 063 

Alrnaty & Taldykorgan 

Net 
Peak generat~on 
load + purchases 
MW GWh 

~ n e r &  sales In GWh by voltage level 

--- - - - - - - - - - - 
~vGage  losses In GWH by voltage level 

- - - -- - 
North &south G f i  - - - - Almaty & Taldyko~gan --- 

Power - VHV HV (A) MV LV 

H v  I statpn use- -- - - - -  - . 

North 8 South Gr~d 
NES sales 
at power VHV HV 
stat~ons 

1995 5 030 2 632 1 496 303 165 276 
1996 4 960 2 596 1 475 303 165 276 
1997 4 985 2 608 1 462 309 168 281 
1998 5 053 2 644 1 502 318 173 289 
1999 5 169 2 705 1 537 330 180 300 
2000 5 295 2 771 1 574 345 186 313 
2001 5 477 2 866 1 628 360 198 327 
2002 5 623 2 942 1 672 375 204 341 
2003 5 771 3 020 1716 389 212 354 
2004 5 916 3 096 1 759 404 220 367 
2005 6 061 3_ 172 418 228 - 380 - -- - - - 1802 - - -- -- --- 

Note The coinc~dent peak load excludes the load used by autoproducen Therefore NES sales at power stations are zero 
The esbmates of network losses are not affected by the exclusron of autoproducers own load 

Almaty & Taldykorgan 

HV (A) MV LV 



Exhib~t 5 10 
Losses Expressed as a Percentage of Energy Received at Each Voltage Level 

for the North & South Grid and for Almaty & Taldykorgan 

Year 

1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 

Average- 

. -  - 
North & South Grid Almaty & Taldykorgan 

Stallon use - VHV - HV MV LV 
Average Peak Average Peak 

losses losses losses losses losses losses losses 

(ExhFIt 4) -- (Exh~b~t 4) (calculated) - (Exh~b~t 4) - (calculated) (calculated) 

Peak 
losses 

Note Average losses are ellher values assumed In Exh~bit 4 or values calculated from Exhib~t 5 
Data on peak losses were not available from Kazakslanenergo and therefore these values are rough est~mates 



E x h ~ b ~ t  5 I 1  
Forecast of Co~ncident Peak Load (MW) by Voltage Level 

North & South Grtd 

HV 

Load at Consumpt~on Delrvely 
Network dellvery by HV to reglonal 
losses po~nts ~ndustr~als energos 

MW MW MW MW 

VHV 

Load at Consurnpt~on 
Network dellvery by VHV 
losses pornts customers 

MW Mw - MW 

- - 

Y egr - 

-- - 
Generat~on level 

Co~ncrdent Power NES sales 
peak stabon at power 
load use stat~ons 
MW- _ MW - MW 

1995 10729 939 0 529 9 261 712 332 8 217 1 880 6 337 
1996 10551 924 0 520 9 107 712 326 8 069 1 880 6 189 
1997 10 573 926 0 521 9 126 710 327 8 089 1 876 6 213 
1998 10688 936 0 527 9 226 727 330 8 168 1 920 6 248 
1999 10903 955 0 537 9 411 748 337 8 326 1 976 6 350 
2000 I1 197 980 0 552 9 665 786 346 8 533 2 076 6 456 
2001 11 487 1 006 0 566 9 915 817 355 8 743 2 159 6 584 
2002 11 760 1 030 0 579 10151 850 363 8 938 2 246 6 692 
2003 12034 1 054 0 593 10 387 884 371 9 132 2 336 6 796 
2004 12 300 1 077 0 606 10617 920 379 9 318 2 429 6 889 
2005 12564-_-- 1100 - O - 619 100!5 -- - 956 387 - 9 501 2 526- 6 975 

Almaty & Taldykorgan 

LV 

Load at 
Network dellvery 
losses points 

MW - r"lW - 
1995 1 100 72 1 029 163 36 829 71 49 709 
1996 1 100 72 1 029 163 36 829 71 49 709 
1997 1 120 73 1 047 166 37 844 73 50 722 
1998 1152 75 1 077 171 38 869 75 51 743 
1999 1 197 78 1119 177 39 903 78 53 772 
2000 1251 81 1170 185 41 943 81 58 806 
2001 1 306 85 1 221 194 43 985 85 58 842 
2002 I 360 88 1 271 202 45 1 025 88 61 876 
2003 1413 92 1 321 209 46 1 065 92 63 911 
2004 1 465 95 1 370 217 48 1 104 95 65 944 
2005 - 15E - - _ -- -- 99 1416 50 1143 - - -  98 68 971 225 _ _ - - - - - 

Note The oo~ncrdent peak load excludes the load used by autoproducers Therefore NES sales at power stat~ons are zero 
The estrrnates of network losses are not affected by the exclusion of autoproducers own load 

- - - 

- - ---FII" 
Load at Consurnptron 

Network d e l w  by MV 
losses points customers 
- n?W_- - rl?w - - MW - - -  

.- - -- 

- Year - 

- -  - - 

Sl'PPlY - -- - - - - HV(A) - - - - 
Load at Consumpt~on 

Peak 1 Network delivw by I ( . )  
load losses po~nts customers 
Mw- -4% - r"w - MW - 



For each voltage level, an estlmate was made of the annual cost per kW of capaclty used These 
capaclty costs are Included In the capacity charges contamed m three-part tanffs to customers In 
a LRMC-based tanff, ~t IS necessary to estunate the Incremental cost of expanding the network to 
meet Incremental loads n s  issue could be addressed by developing alternatlve network 
expansion plans based on alternatlve load forecasts, talung mto account the location of the 
Incremental loads as well as the amount of the Incremental load In thls study, however, the 
replacement cost of the network at each voltage level was estimated, and then the replacement 
cost per kW of load capablllty at that voltage level was detennlned The replacement cost IS the 
capital cost that would be reqmred to build the network at today's pnces It was assumed that t h s  
capital cost can be financed at a fixed real Interest rate (ten percent) over a long tune penod (30 
years), so that the annual cost to the customer IS relatively modest Wlthout long-term fmancmng, 
the cost of replac~ng the HV network would be prohbltlvely expenslve 

A detalled statlstlcal descnpt~on of the techmcal condltlon of the networks IS contamed m 
Appendlx L The assurnptlons on replacement costs per lulometer are shown m E h b r t  5 12 and 
E h b l t  L 2 The estlmate of the replacement cost of 500 kV overhead llnes matches the estlmate 
m the EBRD study A rough estlmate IS used to estunate the replacement cost of substations and 
transformers Based on expenences m other countnes, the results reflected m Exlubit 5 12 are 
reasonable An mportant aspect of these results IS the hgh cost of the LV network Due to large 
geographc areas wlth low population denslty, lt IS relatively expenslve to provlde electnc servlce 
m such areas Network costs per kW m Kazakstan are much hgher than in small densely 
populated countnes 

5 5 1 Energy Cost and Capaclty Cost of Generagon 

Exl-ublt 5 13 shows an analysrs by Almatyenergo of the sources of energy used to meet ~ t s  1995 
peak load (whch occurred on January 20), whle Exhlblt 5 14 shows a sm~la r  analysls for a 
summer day (June 21) In Exhlblt 4 12, estlrnates of the peak and off-peak values of the marginal 
cost of energy are shown for the South Gnd under stable condltlons These values are shown m 
E h b l t  5 15 Although these capaclty costs are reasonable as long-term targets, they are 
optun~stic for the 1997-2000 penod, and therefore an alternatlve method IS recommended 

The data in the preceding tables IS used to calculate the LRMC of capaclty and energy by voltage 
level, as shown m E h b i t s  5 16 and 5 17 The numbers m Exhlblt 5 18 show the parameters for 
three-part tanffs (assummg that the capaclty charges are applled to the customer's cozncldent 
kW), whlch IS the wholesale market customer's contnbutlon to the annual colncldent system peak 

HagIer Bally Consult~ng 



in the South Gnd (or the retail customer's contnbution to the annual coincident system peak in 
Almaty and Taldykorgan) In pract~ce, it is difficult to measure the customer's contnbution to the 
annual coincident system peak at the MV or LV level Therefore, the tanffs shown xn Exhlbit 
5 18 can be implemented only at the VHV, HV, and HV(A) levels Either a flat tanff or a 
d~fferent form of demand charge is needed to develop tanffs at lower voltage levels 

The results of thls analysis are presented m E h b i t  5 18, whch shows an estunate of the flat 
tmff that could be applied to each customer class and the capacity and energy components of h s  
flat tanff These figures are shown as "total marg~nal cost" m TengekWh and in CentskWh 
Given the projected sales of each customer class, it is possible to calculate the average tanff in 
the wholesale market (3 58 TengekWh) and the average tarrff of the customers for the Almaty 
and Taldykorgan network enterpnses (5 06 TengelkWh) All of these numbers are sensit~ve to 
the assumptions made regarding the coincidence factor and load factor of each customer class In 
addition, the peak energy tanff has been applied to a peak perrod representing only 20 percent of 
the hours in the year An analysis of the SRMC of energy mght reveal the need to extend h s  
peak penod to a larger fraction of the year 

The recommendations regarding the structure of stnct LRMC tanffs are a three-part tanff for all 
of the customers in the wholesale market, and a choice of either a flat tmff or a three-part tmff 
for the customers of the regional network enterpnses In the wholesale market, the creation of a 
competitive market wth pnvatized generating compames m11 eventually raise pnces to the level 
of stnct LRMC tariffs In the retail market, the tariffs shown in Exlubit 5 19 represent a set of 
targets for the pnce reform process It is likely that the sooner these targets are achieved, the 
sooner the financial health of the power sector wll  be restored 
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Exhrb~t 5 12 
Replacement Cost of Network Capac~ty 

Network 

- '?"'on!nt _ -- - Repgcement cost--- 
Overhead l~nes (km) 

11 50 kV 0 75 $m~ll~onlkm 
500 kV 0 2 $rn~ll~onlkm 
330 kV 0 I trn~ll~onlkrn 
220 kV 0 07 Srn~ll~onlkrn 
110 kV 0 045 trn~ll~onlkm 
35 kV 0 025 $m~ll~onlkrn 
10 kV 0 018 $m~ll~on/krn 
6 kV 0016 Srn~ll~onlkm 

0 38 kV 0 01 Srn~ll~onlkm 
Total 

Underground cables (krn) 
110 kV 0 18 Srn~lllonlkm 
35 kV 0 I $m~llionikrn 
10 kV 0 072 Srnill~onlkm 
6 kV 0 064 $rn~lltonlkrn 

0 38 kV 0 04 $rnrll~on/krn 
Total 

Substat~ons (kVA) 
1150 kV 0 02 $rnill~onlkVA 
500 kV 0 02 Srnlll~onlkVA 
220 kV 0 02 trnillion1kVA 
11 0 kV 0 02 $rnlll~onlkVA 

3516 10 kV 0 02 Srn~ll~onkVA 
351 38 kV 0 02 $rn~ll~onfkVA 

6 101 38 kV 0 02 $m~lhonlkVA 
Total 

Total replacement cost trn~ll~on 

1995 mincldent peak load for the gnd MW 
1995 peak load for Alrnatyenergo MW 

Adjustment for load capab~lrty 

Esbrnated peak load capab~l~ly MW 

Replacement cost $/kW -- - - - 

LV - 
Quant~ty Cost trn~ll~on 

North & South Gnd 1 -- VHV- I Hv Quant~ty Cost $mllbn Quantlty Cost 8rnllllon - -- 

Alrnaty_& Taldykorgan 

HV (A) 
Quant~ly Cog $m~ll~on Quant~ly Cost $millon I MY I 
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Exhlblt 5 15 
Marg~nal Costs of Capacity and Energy 

for the South Grid and for Almaty & Taldykorgan 

Generation Capacity and Energy for the South Grid 

I -- Marglnal capacity cost 122 54 SlkW year 8087 64 TengeIkW year 

673 97 TengekW month 

Marglnal energy cost peak 2 35 CentslkWh 1 5510 TengelkWh 

- - Marginal energy cost off peak 1 92 CentslkWh - 1 2672 TengelkWh 

Transmlsslon and Dlstributlon Capacity 

I 
- 

Cost measure 

- 
- - Voltage level 

North & South Gnd Almaty & Taldykorgan 

""V - - HV - 1 -t+-"jA) - MV LV 

Capital cost SlkW 336 188 202 144 1014 

Caprtal cost TengeIkW 22 189 12 440 13358 9476 66912 

Capac~ty 11fe (years) used to compute annual cost 30 30 30 25 25 

Interest rate used to compute annual cost 100% 100% 100% 100% 100% 

Annual cap~tal cost TengeIkWlyear 2 354 1 320 1417 1 044 7 372 

Operat~on 8 ma~ntenance cost % of cap~tal cost 2 0% 2 0% 2 0% 2 5% 2 5% 

Operation & maintenance cost TengekWEyear 444 249 267 237 1 673 

Annual capac~ty cost TengeIkWlyear 2 798 1 568 1 684 1281 9 044 

Annual capac~ty cost $kWlyear 42 24 26 19 137 

Monthly ppa_clty e s t  Teng-nth_ - - - - -- -- 233 - 140 - !?l--- - -- 107 754 
Note These costs measure the cost of 1 kW at the colncldent peak load for the North & South gnd 

or for Aimaly and Taldykorgan networks 



Exh~b~t 5 16 
Marglnai Cost of Capacity, by Voltage Level, 

for the South Gr~d and for Almaty & Taldykorgan 

Long Run Marginal Cost of capacity In Tenge per colncident kW per month 

South gr~d Net generat~on 
VHV 

-- - - H" - 

----- 

Almaty 8 Taldyk VHV 
HV (A) 

MV 
L" 

LRMC of LRMC of transrnlss~_on and d~str~but~on capac~ty 
generation 1 9. regon vo.ge level capaaty - 1 VHV HV HV (A) MV 



Exhrb~t 5 17 
Marg~nal Cost of Energy, by Voltage Level, 

for the South G r ~ d  and for Almaty & Taldykorgan 

Long Run Marglnal Cost of energy In Tenge per kwh 
- - 

Gr~d r e g l o n  Voltage level 1 peak Offpeak 

South gnd Gross generahon 
Net generat~on 

VHV 

- -  - - HV 

Almaty B Taldyk Gross generat~on 
Net generation 

VHV 
"V (A) 

MV 

- - LV 



Exhrb~t 5 18 
Wholesale Market Pr~ces and Str~ct LRMC Tar~ff Y~elds for 1996 

( Cost of electricity purchased in the wholesale market 

- 

- I Peak 
1996 October 96 energy 

Voltage sales yield Coincidence Load share 
---- - Tangclass -- -- leve! _ GWJ T ~ g e l k W h  factor - factor of total 

Cost incurred by Gross 
generators generation 

Purchases from Net 
generators generation 

Monthly capacity cost 
Tengelclass kWlmonth 

Generatton Network Total 

Sales to customers VHV 
Transmission charges for VHV Net 

VHV service generation 

Equ~valent 
capac~ty Energy 

cost cost 
TengeIkWh TengekWh 

Sates to customers HV 100 0 7 0  20% 74 1 373 1115 2 1 8  I 56 
Transrn~ssion charges for HV Net 

- -  - HV service - generatfon - - 100 0 7 0  20% 6 7 -  _ 373 - 441 0 8 6  0 12 

Tarlff ylelds in the wholesale market (for customers of Kazakhstanenergo) 

I I VHVindustnal VHV 5 300 0 28660 0 65 0 70 20% 606 196 804 1 5 7  I 51 

I 1 HV industrial HV 5 3 8 5 0  2 8660 0 85 0 7 0  20% 630 317 947 185  1 56 

I lndustnal customers total 106850 28660 0 85 0 70 20% 876 1 7 1  1 53 

I Regional networks HV 21 618 0 28660 1 0 0  0 70 20% 741 373 1115 2 1 8  1 56 

All customers total - - -- - - -- - - - - - - - - - - 32 303 0 2 8660 - - - - -  - 20% - - - - - - -- _ - 1036 - - - 2 0 3  _ 1 5 5  

Tariff ylelds for customers of Almaty Network & Taldykorgan Network 

I I HV industnal >750 kVA HV (A) 1 0 0 0 0  2 8793 0 85 085  20% 648 331 979 1 5 8  1 60 

1 3 Railroad MnspoI1 MV 1080 43290 0 85 0 75 20% 676 436 1 112 2 03 1 66 

( 5 Non industrial LV 6868 50090 0 70 0 50 25% 589 908 1497 4 10 1 78 

1 6 Agncultural LV 5599 39379 0 7 0  0 50 25% 589 908 1 497 4 10 I 78 

1 7 8 Populahon LV 1681 I 24915 o 70 o SO 25% 589 908 I 497 4 10 I 78 

4 322 3 3 2900 1 - - ~ l l  SUS~O~~-"_!!?!!! - - -  - - - - - - -  - 23% - - - -  - - 1 343 - 1 73 

Separate pnces for capacity peak energy and off peak energy are used to charactenze wholesale market prices In the spreadsheet model used toprepare this table 
The coinctdence factor load factor and peak energy share shown for the wholesale market are the values assumed for the regional networks 

~ o t a l  Total 
marglnal marg~nal 

cost cost 
TengelkWh cents1kWh 

March 1996 Tariff 
y~eld as a change 
percent needed to 

of LRMC reach LRMC 

Note For the customers of Almaty Network and Taldykorgan Network the March 1996 tanffs are estimated based on 1995 ratios 



Exhib~t 5 19 
Tar~ffs Based on Compet~t~ve Power Pool Pr~ces 

Wholesale Electrlclty Prlces (South Grid) 

#holesale market yield based on pool prices 3 58 TengelkWh 
Nholesale market sales (GWh) 32,995 
Nholesale market sales revenue (million Tenge) 118,014 

Average yield Yield with Increase I Energy charge Demand 
Annual at Oct 1996 proposed relative Tengetkwh Tenge per 
sales, prices tariffs, to Oct 96 I coincident 

Tariff class Gwh Tengetkwh Tengetkwh prices Peak Off-peak kW per mo 

IHV customers 5,414 2 8660 3 0818 8%' 180 1 44 946 
1V customers 5,500 2 8660 3 4119 19% 1 87 1 48 1115 
Legional energos 22,081 2 8660 3 7391 30% ' 1 87 1 48 1115 
Vholesale market, total 32 995 2 8660 3 5767 25% , 

Almaty Network & Taldykorgan Network Tar~ffs 

verage tariff at the retail level for Alrnaty & Taldykorgan 5 0627 TengetkWh 
lrnaty & Taldykorgan sales (Gwh) 4,528 
lrnaty & Taldykorgan sales revenue (mlll~on Tenge) 22,922 

I 

Average yield Yield w~th Increase 
Annual at Oct 1996 proposed relative I 

sales prices tariffs, to Oct 96 
Tariff class GWh Tengetkwh Tengelkwh prices 

V industrial >750 kVA 1 048 2 8793 3 1785 10% 
V industr1al>750 kVA 157 2 8793 3 6890 28% 
V industrial ~ 7 5 0  kVA 122 4 4424 4 4424 0% I 
ailroad transport 11 3 4 3290 4 3290 0% I 

rban transport 21 4 5289 5 8764 30% I 
sn-industrial 719 5 0090 5 8764 17% I 
~ricultural 587 3 9379 5 8764 49% I 
~pulation 1,761 2 4915 5 7831 132% 1 

Total 4,528 3 2900 5 0627 54% 1 

Option 1 Opt~on 2 3-part tariff I 

1 -part tariff Demand , 
I Energy charge I charge, 

1 Energy ' Tengetkwh 1 Tenge per 
Voltage charge, 

Tariff class / 
3 18 1 92 1 52 

i level I TengelkWh ' Peak Off-peak , kW /month 

I industrial>750 kVA HV (A) I 1,152 1 

/ industrial>750 kVA MV 3 69 2 01 1 57 1,309 / 
/ industrial <750 kVA MV 4 44 2 42 1 89 1 576 I 
ilroad transport MV 4 33 2 35 1 84 1,536 1 
 an transport LV 5 88 2 12 1 66 
n-industrial LV 5 88 2 12 1 66 2,138 
r~cultural LV 5 88 2 12 1 66 2138 I 

2,138 I 
pulation LV 5 78 2 09 1 63 2104 1 



Th~s chapter presents a proposal for tanff reform over a short-term transitional penod The 
transit~on is intended to permit a gradual phase-m of these reforms 

b Creatzon of apowerpool The wholesale market wl l  be restructured to create 
power pools in whlch competitive b~ds  are rece~ved from generating comparues, 
and the pnce of electricity in the wholesale market wl l  be determined by 
competition rather than by regulation of a monopolistic enterprise 

b Retarl tarzfls based on LRMC For each regional network enterp~lse the average 
tanff w l l  be calculated as the sum of the wholesale market pnce plus a 
distribution margin It 1s recommended that the d~stnbution margln be rased as 
soon as it is practicable to the level of LRMC 

b AdJustment of tarzfllevels for dzflerent customer classes The existing tanffs for 
different customer classes are not related to the true cost of providing electnc 
service to each customer class The existing tanffs for the populat~on are too low, 
relative to the average tanff Dunng a short transition penod population would 
recelve a modest subs~dy from other customer classes At the end of transition, 
tanff levels wll  all be based upon LRMC 

The end result of these reforms is the set of LRMC-based tariffs presented in Exh~bit 5 19 As in 
Chapter 5, the tables in Chapter 6 do not include adjustments for inflation The final target for the 
reform process was descnbed in Chapter 5, the ~ntenm targets are presented in Chapter 6 

The recommendations presented in h s  chapter are based upon the stated pol~cy objectives of the 
GOK regarding power sector pnvatizahon and restructuring The actual timing of tanff reform 
w11 depend upon decisions made by the AMC, MECI, and GOK 

One objective of h s  study IS to provide analytical tools that are flexible for the modification of 
the reform plan presented in thls chapter, or to design a different tanff reform plan, if necessary 
The tables m h s  chapter were developed from a computer model whch serves tlus purpose 

Hagler Ba~lly Consulting 
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6.1 AMOUNT AND TIMING OF TARIFF INCREASES 

It is well known that currently the amount and timlng of tar~ff mcreases m the power sector IS a 
funct~on of pol~tical factors Thls concern ul11 only be alleviated when the SRC IS truly made an 
Independent agency, thereby mlmmlvng the Influence of politlcs on tanff-settmg and non- 
payments enforcement 

There are at least three arguments m favor of ~ncreasmg tariffs rapldly to the levels shown in 
Exhlb~t 5 19 

1 The percentage increase required in the wholesale market (23 percent) is modest relame 
to the Increases that have already been made m 1996 

2 The GOK has begun a power sector privatization and restructuring program whlch cannot 
be completed and susta~ned ulthout electncity pnce reform 

3 There is no sound economlc reason for the GOK to ralse oil and gas pnces to "market" 
levels wsthout ralslng electncity pnces to "market" levels 

To implement a restructunng and pnvatization program successfully, the GOK must allow 
Investors the expectation that the assets bemg sold can be used to run a profitable buslness The 
pnces establ~shed by the September 27, 1996 Resolutron on Electrzczty Tarzfls vary wdely and 
do not reflect the pnce levels that wll  exist when a competitive wholesale market IS established 

Petroleum product and gas pnce Increases have already been unplemented, ind~cating that the 
GOK has already allowed the pnces of natural gas and heavy fuel oil m the domest~c market to 
nse to the level of border pnces (Append~x B) Although some domestic coal pnces are low by 
world standards (1 e , the cost of Elubastuz coal sold to Kazakstanenergo in the first quarter of 
1996), there are ind~cat~ons that coal pnces are approachmg "market" levels 

A transition to LRMC tanffs would involve the followmg steps 

F Initially, wholesale tariffs would be restructured as three-part tar~ffs, in 
preparation for the mtroduct~on of power pools m the North Gnd and the South 
Gnd The operator of the transm~ssion gnd will have a single tanff schedule for 
both gnds The average tar~ff wlll not change and w~l l  remain at its current level 
Tmffs to customers of the reg~onal network enterpnses will increase as a result of 
the wholesale pnce increase, but the distnbut~on margin wlll be below LRMC 
(Exh~b~t 6 1) 
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Exhibit 6 I 
Tariff Reforms Based on the October I996 Wholesale Price Level 

Wholesale Electrlclty Tar~ffs 

iverage tariff In the wholesale market 2 866 Tengelkwh 80 1% of LRMC for 1996 
icrease applied to LRMC 0 0% relatlve to the LRMC for 1996 
,azakstanenergo sales (GWh) 32 303 
,azakstanenergo sales revenue (mllllon Tenge) 92,580 

Average yield Strlct Revenue Increase Energy charge Demand 
1996 at Oct 1996 LRMC neutral relat~ve Tengelkwh Tenge per 
sales prlces y leld y~eld to Oct 96 , co~nc~dent 

Tarlff class GWh TengelkWh Tengelkwh TengelkWh prices Peak Off-peak kW per mo 

HV customers 5 300 2 8660 3 0818 24694 -14% i 144 1 15 758 
V customers 5 385 28660 34119 27339 -5% j 150 1 19 893 
eglonal energos 21 618 2 8660 3 7391 2 9961 5% 1 150 119 893 
azakstanenergo total 32 303 2 8660 3 5767 2 8660 -0% , 

Almaty Network & Taldykorgan Network Tar~ffs 

crease applied to LRMC 0 0% relatlve to the LRMC for 1996 
azakstanenergo yield + LRMC of dlstnbutlon 4 3197 Tengelkwh 
phase-~n of LRMC of dlstrrbutlon 40% 

~akstanenergo yield + phased-in LRMC of dlstnbutlon 3 5255 TengelkWh 
maty & Taldykorgan sales (GWh) 4 322 
maty & Taldykorgan sales revenue (rnlll~on Tenge) 15 238 
inlmurn percent increase ~n tanff class yield 0% 

Average y~eld Stnct I Revenue lncrease I 0 percent lncrease 
1996 at Oct 1996 LRMC neutral relatlve adjusted relatlve 
sales prices yield I yleld to Oct 96 1 yield to Oct 96 

Tarlff class GWh TengelkWh TengelkWh TengelkWh prices l Tengelkwh pnces 

/ industnal >750 kVA 1 000 
V lndustrlal >750 kVA 150 
V 1ndustnalc750 kVA 117 
lllroad transport 108 
ban transport 20 
~n-industrial 687 
rlcultural 560 
pulatlon 1 681 

Total 4 322 

I 
Opt~on 1 I Opt~on 2 3-part tanff I 

1-part tanff Demand I 

I I Energy charge charge i 
Energy 1 Tengelkwh Tenge per I 

Voltage charge 1 co~nc~dent 
Tariff class level TengelkWh Peak Off-peak , kWlmonth 1 

~ndustrlal 1750 kVA HV (A) 2 88 1 74 1 38 1 043 
' industrial >750 kVA MV 2 88 1 57 1 23 1021 / 
' 1ndustnalc750 kVA MV 444 2 42 1 89 1 576 
lroad transpofl MV 4 33 2 35 1 84 1 536 
)an transport LV 4 53 1 63 1 28 1,648 
1-lndustnal LV 5 01 1 81 1 42 1 822 
icultural LV 4 09 1 48 1 16 1 489 
~ulatlon LV 3 05 110 0 86 1 108 

Ratlo of 
strlct ' 

LRMC 
yleld 

4 

0 91 
0 78 
120 ' 
117 
077 I 
085 1 
0 70 
052 1 
070 1 



b During the next phase, the operator of the transmission gnd would require a ten 
percent tanff mcrease to cover the mcreased cost of purchased electncity Tmffs 
to the customers of the regional networks w11 be rased for two reasons (1) to 
cover the wholesale pnce increase, and (2) to move closer to LRMC ( E h b ~ t  6 2) 

b The next step would requrre that the wholesale market be transformed into two 
power pools The operator of the transmission gnd would cease operations as a 
buyer and seller of electilcity in the wholesale market If h s  were to happen 
early, the ten percent tanff increase for the operator of the transrmssion gnd would 
never take effect, since the wholesale market would proceed dlrectly to pool 
pnces If the power pools do not start operahons soonafter, the wholesale market 
would imtially expenence the ~ f f  mcrease followed by the pool pnces When 
pool pnces take effect, the tariffs to the customers of the regional networks will 
agam be rased to cover the wholesale pnce mcrease and to move closer to 
LRMC (Exh~bit 6 3) 

b As the final phase, tanffs to the customers of the regional networks w l l  be raised 
to the level of LRMC in each customer class Cross-subsidies wl l  be eliminated 
Tlus step m the reform process w11 have no effect on the wholesale market, whch 
wll  continue to set pool pnces on a competitive basis (Exlubit 6 4 and Exlubit 
5 19) 

Tlus four step process encompasses the creation of a power pool by developmg retixl tanffs 
based on LRMC and adjusting tanff levels for different customer classes (Exlubit 6 1 through 
6 4) 

The power sector of Kazakstan is undergoing a transihon from a wholesale monopoly to a system 
of power pools (North Gnd and South Gnd) The Wholesale Electrrcity Tmffs in Exlubits 6 1 
and 6 2 refer to the monopoly situation, whle Wholesale Electnclty Pnces (South Gnd) m 
Exlubits 6 3 and 6 4 descnbe the pool situation 

Any wholesale monopolist will acheve a better balance between revenues and expenses when its 
tanffs are designed to reflect costs Therefore the wholesale monopolist should develop a set of 
three-part tanffs whch Include monthiy demand charges, peak energy charges, and off-peak 
energy charges and should propose that all customers pay for electncity accorlng to these tariffs 
On the basis of the forecast pattern of electilcity usage in each customer class, it is possible to 
estimate the total amount of revenue collected under the tanffs and the total number of kwh sold 
The average yleld is shown in Exhibit 6 1, for each customer class, lt IS the annual 
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Exhrbrt 6 2 
1997 Tarrffs Based on a 10 Percent lncrease In Wholesale Prrces 

Wholesale Electr~c~ty Tar~ffs 

iverage tanff In the wholesale market 3 1526 TengelkWh 88 1 % of LRMC for 1996 
ncrease applled to LRMC 0 0% relat~ve to the LRMC for 1996 
,azakstanenergo sales (GWh) 32 229 
,azakstanenergo sales revenue (mllllon Tenge) 101,605 

Average y~eld Strict Revenue Increase Energy charge Demand 
1997 at Oct 1996 LRMC neutral relatlve Tengelkwh Tenge per 

sales pnces y ~eld y~eld to Oct 96 coinc~dent 
Tar~ff class GWh TengekWh Tengelkwh Tengelkwh pnces Peak Off-peak kW per rno 

HV customers 5 288 28660 30818 27164 -5%, 1 58 1 27 833 
IV customers 5 373 2 8660 3 4119 3 0073 5% 165 1 30 982 
eglonal energos 21 568 28660 3 7391 3 2957 15% 1 65 1 30 982 
azakstanenergo total 32 229 2 8660 3 5767 3 1526 10% 

Almaty Network & Taldykorgan Network Tar~fFs 

crease applled to LRMC 0 0% relat~ve to the LRMC for 1996 
azakstanenergo y~eld + LRMC of dlstnbut~on 4 6193 Tengelkwh 
phase-~n of LRMC of d~str~but~on 60% 

ezakstanenergo yleld + phased-ln LRMC of dlstrlbutlon 4 0899 Tengelkwh 
maty & Taldykorgan sales (GWh) 4 400 
rnaty & Taldykorgan sales revenue (rn~lllon Tenge) 17 996 
lnlrnurn percent increase ~n tarlff class yleld 0% 

--- 

I Average yield Strict ' Revenue Increase 0 percent Increase Ratlo of I 

I 
I 1997 atOct 1996 LRMC neutral relatlve adjusted relatlve strict , 

sales prices yield I yleld to Oct 96 yleld to Oct 96 LRMC 
Tarlff class I GWh TengekWh TengelkWh Tengelkwh pnces f TengekWh pnces yield 

d 1ndustnal>750 kVA 1018 2 8793 3 1785 2 5677 -1 1% 2 8793 0% 0 91 
V ~ndustr~al ~ 7 5 0  kVA 153 2 8793 3 6890 2 9802 4% 2 9802 4% 081 
V ~ndustr~al ~ 7 5 0  kVA 119 4 4424 3 6890 2 9802 -33% 44424 0% 1 20 
ailroad transport 110 4 3290 3 6890 29802 -31% 4 3290 0% 117 : 
ban transport 20 4 5289 5 8764 4 7472 5% 47472 5% 081 1 
)n-lndustrlal 699 5 0090 5 8764 4 7472 -5% 5 0090 0% 085 1 
lncultural 570 3 9379 5 8764 4 7472 21% 47472 21% 081 I 

~pulat~on 1711 2 4915 5 8764 4 7472 91% 42670 71% 073 , 
Total 4 400 3 2900 5 0627 4 0899 24% 4 0899 24% 081 1 

/ Option 1 Optlon 2 3-part tanff : 
I I-part tariff I I Demand , 

Energy charge I charge 
, Energy \ TengeIkWh ' Tenge per / 

Voltage I charge 1 cainc~dent I 
Tanff class level , TengelkWh j Peak Off-peak I kW lmonth I 

1ndustnal>750 kVA HV (A) 2 88 1 74 1 38 1 043 
I 

1ndustnal>750 kVA MV 2 98 1 62 1 27 1057 1 
1ndustnal<750 kVA MV 4 44 2 42 1 89 1 576 

~lroad transport MV 4 33 2 35 1 84 1536 / 
)an transport LV 4 75 1 71 1 34 1 727 
n-~ndustnal LV 5 01 181 1 42 1822 / 
 cultural LV 4 75 1 71 1 34 1 727 
~ulatlon LV 4 27 1 54 1 21 1 552 



Exh~b~t  6 3 
1997 Tarrffs Based on Compet~trve Power Pool Pr~ces 

Wholesale Electr~c~ty Pr~ces (South Gr~d) 

Vholesale market y~eld based on pool prlces 3 58 TengekWh 100 0% of LRMC for 1996 
 crease appl~ed to LRMC 0 0% relatlve to the LRMC for 1996 
Vholesale market sales (GWh) 32,229 
Vholesale market sales revenue (mllllon Tenge) 115 274 

Average y~eld Stnct Revenue Increase Energy charge Demand 
1997 at Oct 1996 LRMC neutral relative TengekWh Tenge per 
sales prices y~eld y~eld to Oct 96 ' coincident 

Tar~ff class GWh TengekWh TengekWh TengekWh pnces I Peak Off-peak kW per mo 

HV customers 5 288 28660 30818 30818 8% 180 144 946 
V customers 5 373 28660 34119 34119 19%f 187 1 48 1115 
eg~onal energos 21 568 2 8660 37391 3 7391 30% 1 87 1 48 1 115 
lholesale market total 32 229 28660 3 5767 3 5767 25% 

Almaty Network 8 Taldykorgan Network Tarrffs 

crease appl~ed to LRMC 
holesale market y~eld + LRMC of dlstr~but~on 
phase-~n of LRMC of d~str~but~on 
holesale yteld + phased-rn LRMC of dlstr~but~on 
maty & Taldykorgan sales (GWh) 
maty & Taldykorgan sales revenue (mrllton Tenge) 
inlmum percent Increase ln tarlff class y~eld 

0 0% relatlve to the LRMC for 1996 
5 0627 Tengelkwh 

80% 
4 7980 TengekWh 
4 400 

21 112 
0% 

Average yield Stnct , Revenue Increase 0 percent Increase Ratlo of 1 

1997 atOct 1996 LRMC , neutral relatlve I adjusted relat~ve stnct 
sales prrces y ~eld yleld to Oct 96 ' y~eld to Oct 96 LRMC 

Tar~ff class GWh TengekWh TengekWh TengekWh prices TengekWh pnces yleld ' 
t 

/ ~ndustr~al >750 kVA 
J lndustnal>750 kVA 
J lndustrtal <750 kVA 
illroad transport 
ban transport 
~n-~ndustrtal 
rrcultural 
pulatlon 

Total 

I Opt~on 1 I Opt~on 2 3 part tanff I 

I 1-part tanff I Demand I 

Energy charge charge 
Energy I Tengelkwh I Tenge per 

Voltage / charge I colncldent 
Tanff class level 1 TengekWh I Peak Off-peak , kW lrnonth 

industnal>750 kVA HV (A) 3 01 1 82 144 1 091 
~ndustnal s750 kVA MV 3 50 1 90 1 49 1240 [ 
~ndustr~al <750 kVA MV 4 44 2 42 I 89 1 576 
Iroad transpofi MV 4 33 2 35 1 84 1536 1 
,an transport LV 5 57 2 01 1 57 2 026 1 
1-rndustr~al LV 5 57 2 01 1 57 2,026 
icultural LV 5 57 2 01 1 57 2 026 / 
lulatlon LV 5 45 1 97 1 54 1983 ) 



Exh~b~t  6 4 
1999 Tar~ffs Based on Competit~ve Power Pool Pr~ces 

Wholesale Electricity Prices (South Grid) 

Vholesale market yield based on pool prices 3 58 TengekWh 100 0% of LRMC for 1996 
ncrease appl~ed to LRMC 0 0% relative to the LRMC for 1996 
Yholesale market sales (GWh) 33 946 
Vholesale market sales revenue (million Tenge) 121 415 

Average yield Stnct Revenue Increase Energy charge Demand 
1999 at Oct 1996 LRMC neutral relative Tengetkwh Tenge per 
sales pnces yield yield to Oct 96 ' coincident 

Tariff class GWh Tengelkwh Tengelkwh TengekWh pnces Peak Off-peak kW per mo 

HV customers 5 570 28660 30818 30818 8% 180 1 44 946 
IV customers 5 659 28660 34119 34119 19%' 187 1 48 1115 
eglonal energos 22 718 2 8660 3 7391 3 7391 30% I 187 1 48 1115 
/holesale market total 33 946 2 8660 3 5767 3 5767 25% ' 

Almaty Network & Taldykorgan Network Tar~ffs 

crease applied to LRMC 
lholesale market yield + LRMC of distnbution 
phase-~n of LRMC of distribution 

lholesale yield + phased-in LRMC of distnbut~on 
maty & Taldykorgan sales (GWh) 
maty & Taldykorgan sales revenue (million Tenge) 
inlmum percent increase in tanff class yield 

0 0% relative to the LRMC for 1996 
5 0627 TengekWh 
100% 

5 0627 TengelkWh 
4 704 

23 816 
0% 

Average yield Strict , Revenue Increase I 0 percent Increase Ratio of I 

1999 at Oct 1996 LRMC neutral relative adjusted relative strict 
sales pnces yield yield to Oct 96 yield to Oct 96 LRMC 

Tariff class GWh Tengelkwh Tengelkwh TengelkWh prlces Tengelkwh prices yield 

/ industrial >750 kVA 1 088 2 8793 3 1785 3 1785 10% 31785 10% 1 00 
V industrial >750 kVA 163 2 8793 3 6890 3 6890 28% 36890 28% 1 00 
L( industr~al c750 kVA 127 44424 3 6890 3 6890 -17% 4 4424 0% 1 20 
~ilroad transport 118 4 3290 3 6890 3 6890 -15% 4 3290 0% 117 ' 
ban transport 22 4 5289 5 8764 5 8764 30% 5 8764 30% 1 00 
)n-industrial 747 5 0090 5 8764 5 8764 17% 5 8764 17% 1 00 , 
~ricultural 609 3 9379 5 8764 5 8764 49% 5 8764 49% 1 00 
pulation 1 830 24915 58764 58764 136% 5 7831 132% 098 I 

Total 4 704 3 2900 5 0627 5 0627 54% 5 0627 54% 100 1 

I Option 1 Option 2 3-part tanff 
1-part tanff ' Demand ' 

I 
Energy charge charge ' 

Energy Tengelkwh Tenge per 
Voltage ' charge co~nc~dent ! 

Tariff class levei , ~ e n g e k ~ h  Peak Off-peak kW /month i 
1ndustr1al>750 kVA HV (A) 3 18 1 92 1 52 1152 1 
' industrial 2750 kVA MV 3 69 2 01 1 57 1 309 1 
1ndustnal<750 kVA MV 444 2 42 1 89 I 576 
Iroad transport MV 4 33 2 35 1 84 1 536 ' 
]an transport LV 5 88 2 12 1 66 2138 ( 
1-industrial LV 5 88 2 12 1 66 2138 1 
 cultural LV 5 88 2 12 1 66 2138 1 



revenue drvided by the annual sales There are also three calculations of the average tarrflbased 
on the forecast of 1996 sales by customer class 

b The average tanff that would be realized at October 1996 pnces is shown m the 
column marked "average yield at October 1996 pnces " Because all of the 
customer classes had the same tanff, the result is obvious 

The average tanff that would be realized rf all tanffs were raised to 100 percent of 
LRMC is shown rn the colurnn marked "stnct LRMC yleld " 

b The average tanff that matches the target pnce level is shown in the column 
marked "revenue neutral yreld " l k s  is a techcal  term that IS commonly used in 
tanff studies when the target level of revenue is established for a regulated 
monopoly on the basis of financial targets, such as a rate of return on net revalued 
assets The numbers ln the table are calculated so that thls number equals the 
"average tanff m the wholesale market" shown at the top of the page 

The power pool situation is shown m Exlubit 6 3 and 6 4 In the wholesale market the customer 
buys power from a supplrer that purchases energy at pool pnces, paying for firm generating 
capacrty as needed and for the use of the HV grrd It is assumed that the wholesale customer pays 
the suppher, as follows 

b To obtaln a kW of generation capacity, the customer must pay the margrnal cost 
of generation capacity (Exlubit 5 15) 

To purchase energy the wholesale customer must pay the marginal cost of energy 
(Exlubit 5 17) Thls mcludes an allowance for the losses m the network 

b To galn access to the HV gnd the customer must pay for the network capacity 
according to its replacement cost (Exhibits 5 12 and 5 15) When generation 
capaclty costs and network capacity costs are combmed, the result is the LRMC of 
capacity (Exlubit 5 16) 

Therefore the wholesale market yield, based on pool pnces, equals the average tanff based on 
LRMC In Exhlbit 6 3, the "revenue neutral yield" and the "stnct LRMC yield" are the same at 
the wholesale level 

For the wholesale electricity market, a LRMC is projected that is hgher than the wholesale tanff 
that was effectwe October 1, 1996 The competibve market leads to hgher wholesale pnces, 
since it enables the power sector to attract foreign caprtal investment whlch would not be 
othewse available 

Hagler Badly Consult~ng 



The regional energos represent a customer class in the wholesale market The projected trend m 
the wholesale market pnce of electnclty sold to the regional energos is shown in Exhlb~t 6 5 

6.3 RETAIL TARIFFS BASED ON LRMC 

After wholesale pnces are raised to the levels shown in Exhibit 6 1, the average cost of 
generation from CHP and hydro stations in Almaty and Taldykorgan (outside the wholesale 
market) equals the cost of power purchased m the wholesale market The average tanff (Exhibit 
6 1 as the "revenue neutral yield," total) therefore equals the wholesale pnce plus a d~strrbut~on 
margin Th~s  distnbutlon margin rs imtially only 40 percent of the LRMC of distnbution (Exh~bit 
6 I), but it is increased to 60 percent (ExhIblt 6 2), then 80 percent ( E h b i t  6 3), then 100 
percent (Exhbit 6 4) Given the projection of electnclty sales to vanous customer classes, the 
strict LRMC yield for sales to the regional energos, and the stnct LRMC y~eld for each customer 
class, the LRMC of dlstnbution is calculated to be 1 3468 Tenge/kWh (ExhIb~t 6 6) 

6.3 1 Adjustment of Tar~ff Levels for D~fferent Customer Classes 

The thrd type of phase-ln shown in Exhrbits 6 1 through 6 4 1s a softemg of the trans~tion to 
LRMC-based tar~ffs for the population T h ~ s  IS achleved by ensung that no customer class 
receives a lower tarrff as a result of the phase-m of the distnbution margm Th~s  rule results In a 
modest subsidy to the population, as shown in Exlubits 6 1 through 6 3 By 1998 the subsidy is 
practically eliminated because the tanff to the population 1s 98 percent of the stnct LRMC tariff 
(Exh~bit 6 4) 

The model used in h s  analysis can be used to calculate the effect of increases or reductions in 
the amount of cross-subsidy to the population The input vanable used to detemne the level of 
cross-subsidy is the mimmum percentage mcrease in the average yield for each of the other tar~ff 
classes Th~s  vanable is shown as "mimmum percent increase m tanff class yield" In Exhrbit 6 1 
through 6 4 
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Exh~b~t  6 5 
Summary of the Tar~ff Reform Plan 

End of 1997 
1996 (monopoly) 

verage price level in the wholesale market 

verage y~eld at October 96 prices TengelkWh 

nancial revenue requ~rement TengekWh 

holesale market yield based on pool prices Tengelkwh 

ierage y~eld at October 96 prices CentslkWh 

ice level needed to meet financial revenue requirement CentslkWh 

ice level based on pool prices CentsIkWh 

lrcent Increase above October 96 prices 

prcent increase w~th respect to the preceding year 

holesale market price for the regional energos 

erage yield at October 96 prices TengekWh 
lanc~al revenue requirement TengelkWh 
~olesale market yield based on pool prlces TengelkWh 

erage y~eld at October 96 prices CentslkWh 
ce level needed to meet financial revenue requirement CentskWh 
ce level based on pool prices CentskWh 

rcent increase above October 96 prices 
rcent increase with respect to the preceding year 

erage price of electricity sold in Almaty and Taldykorgan 

MC of distrlbutlon 
rcent phase-in of LRMC of d~stnbution 

?rage y~eld at October 96 prices TengelkWh 
:e level during the transit~onal period TengekWh 
e level based on pool prices and LRMC of distribut~on TengelkWh 

.rage y~eld at October 96 prices CentskWh 
e level during the transitional penod CentsIkWh 
e level based on pool pnces and LRMC of distnbut~on CentskWh 

cent increase above October 96 prices 7 2% 24 3% 45 8% 53 9% I 
cent increase with respect to the preceding year 16 0% 17 3% 5 5% 



Exh~b~t 6 6 
Summary of Pr~ce Increases, by Customer Class 

March End of 1997 1997 1998 
1996 1996 (monopoly) (pool) (pool) 

Wholesale market customers -Very Hlgh Voltage 
Average yield 2 866 24694 27164 30818 30818 
Percent lncrease above October 96 prices -14% -5% 8% 8% 
Percent Increase wlth respect to the preceding year 10 0% 13 5% 0 0% 

Wholesale market customen - Htgh Voltage 
Average yield 2 866 2 7339 30073 34119 34119 
Percent increase above October 96 prices -5% 5% 19% 19% 
Percent Increase with respect to the preceding year I 0  0% 13 5% 0 0% 

Sustomers of Almaty Network 8 Taldykorgan Network 

i i g h  Voltage lndustrial>750 kVA 
4verage yield 2 8793 2 8793 28793 30123 31785 
'ercent lncrease above October 96 prices 0% 0% 5% 10% 
'ercent Increase wlth respect to the preceding year 0 0% 4 6% 5 5% 

Yledlum Voltage Industrial >750 kVA 
lverage yleld 2 8793 2 8793 2 9802 3 4962 3 6890 
'ercent lncrease above October 96 prices 0% 4% 21% 28% 
'ercent Increase wlth respect to the preceding year 3 5% 17 3% 5 5% 

nedlum Voltage industr~al c750 kVA 
iverage yleld 4 4424 4 4424 4 4424 44424 4 4424 
'ercent increase above October 96 prices 0% 0% 0% 0% 
'ercent increase with respect to the preceding year 0 0% 0 0% 0 0% 

tallroad transport 
I 

iverage yield 4 3290 4 3290 4 3290 4 3290 4 3290 
'ercent increase above October 96 prices 0% 0% 0% 0% I 
'ercent Increase w~th respect to the preceding year 0 0% 0 0% 0 0% 

lrban transport I 

~verage yield 4 5289 4 5289 4 7472 5 5691 5 8764 
'ercent lncrease above October 96 prices 0% 5% 23% 30% 
'ercent Increase wlth respect to the preceding year 4 8% 17 3% 5 5% 

I 
Ion-tndustrlal I 
verage yleld 5 0090 5 0090 5 0090 5 5691 5 8764 
ercent increase above October 96 pnces 0% 0% 11% 17% 1 

ercent Increase with respect to the precedrng year 0 0% 11 2% 5 5% j 
gricultural 
verage yield 3 9379 4 0922 4 7472 5 5691 

I 
ercent lncrease above October 96 prices 4% 21 % 41 % 
ercent increase with respect to the preceding year 16 0% 17 3% 5 5% 

opulation 
verage yield 2 4915 3 0458 42670 5 4501 

I 
5 7831 ' 

srcent increase above October 96 pnces 22% 71 % 119% 132%/ 
srcent Increase wlth respect to the preceding year 40 1% 27 7% 6 I % /  



The following tabIe shows the generatlng capacity projectlon used to support the energy balance 
projectlon presented m Appendlx B These tables In thls Appendlx were produced uslng the 
calculational model developed for thls study 

Many of the generating stations in Kazakstan started operation before 1970 and therefore w11 be 
more than 30 years old in 2000 Thls table assumes that the repms necessary to extend the 
operating lifetimes of these unlts to 40 years (or ~n the case of hydroelectric stations, 50 years) 
wrll be made, so that the need to replace h s  capacity is postponed The table then shows the 
composition of the net increase in capaclty after 1996, including the loss of generatlng capacity 
from exlsting power stations (other than Elubastuz 1, whch IS projected to restore 400 MW in 
2000) The names of projects whlch add capaclty are shown m italics m the left column of the 
table 
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APPENDIX B 
ELECTNC ENERGY BALANCE FOR UAKSTAN, 1989-2000 

The followng table shows the electric energy balance projection was used to develop projections 
of wholesale market supply This table was produced using the same calculat~onal model as was 
used In Append~x A 

Hagler Bailly Consult~ng 
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APPENDIX C 
FUEL COST PROJECTION FOR MAJOR 

POWER STATIONS, 1996-2000 

The followng table was produced uslng the same calculat~onal model as was used in Appendices 
A and B 



The followng table was produced using the same calculational model as was used m Appendices 
A, B, and C 
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This appendlx Includes the followmg documents 

1 Asset Revaulatrons Competed by Kazahtanenergo zn May 1996 Thls IS a summary table 
prepared by Hagler Badly Consultmg, showmg the results of asset revaluat~ons for the 
four power stations, together wlth data on installed capacity and capacity ut~llzation The 
"market va1ue"ls the replacement cost estimated by Kazakstanenergo, whle the "gross 
book value" is calculated using the conversion factors and procedures approved by the 
government 

2 Overall Revaluatzon Sheet On Groups of Baszc Energy Equzpment For 01 01 96 Wrth 
Expert Evaluatron Th~s  is a set of five tables prepared by Kazakstanenergo on May 21, 
1996, presenting asset revaluations for four power stat~ons - Zhambyl GRES, Karaganda 
GRES #2, Elubastuz GRES #I ,  and Elubastuz GRES #2 The first table is a summary of 
the data presented on the followmg four pages 

3 Depreczatron Calculatzon and Mazntenance Fund for the Year 1996 %s is a preliminary 
table prepared by Kazakstanenergo In December 1995, showng a compmson between 
the asset valuatlons consistent ulth GosComStat regulations and the asset valuatlons 
based on "market value " 

4 Cablnet of Ministers of the Republlc of K h t a n ,  Resolut~on No 1 178, October 2 1 ,  
1994 Provrslon on the Procedure of the Frxed Asset Indexatzon of the Enterprues, 
Organzzatlons and Instztutrons 

5 Mznutes of the Meetzng on the Dzscussron of the MECI Proposal on the Fzxed Assets 
Revaluatron, January 12, 1996 

6 Regulation on Fixed Assets Revaluation, January 16, 1996 Th~s  regulation was based on 
the report Included as Item 5 below 

7 Valuatzon of the Caprtal Assets Owned by the Republrc of Kazahtan Mznrstry of Energy 
and Coal Industry Enterprzses, November 1995 This report presents SIX alternat~ve 
methods for revaluating the assets of Elubastuz GRES 1 and recommends a multip11er of 
17 to be applled to book values m effect at January 1, 1996 The results of the SIX methods 

Hagler Badly Consult~ng 
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are compared in the table entitled "Changes in Cost Indicators Calculated in Accordance 
With the Vanous Opt~ons " 
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Because the power sector IS malung a transltron to a competltlve wholesale market, rt IS not 
worthwhile to calculate wholesale tanffs based on rate of return Instead, m Chapter 6, we project 
transrtlonal tarlffs on the basrs of a moderate 10 percent Increase m the average tanff at the 
wholesale level The methodology presented rn Chapter 3 for the calculatron of transmlsslon 
charges could be modlfied to calculate sales ~ f f s  for Kazakstanenergo Several steps would be 
Involved 

1 Energy balance Estlmate the amount of electnc~ty purchased and sold by 
Kazakstanenergo, rncludrng Imports and exports (See Append~x B for sample 
calculatlons ) 

2 Asset revaluation Estlmate the value of the hlgh-voltage network owned by 
Kazakstanenergo (See Appendix L for sample calculatlons) 

3 Strzct margznal cost tar& Calculate the marglnal cost of energy and the marg~nal cost of 
capaclty at dlfferent voltage levels Usrng marglnal costs at hgh  voltage, calculate 
demand and energy charges for dlfferent classes of customers of Kazakstanenergo 
Calculate the system average tanff based on marglnal cost (See Chapter 5 for sample 
calcula~ons ) 

4 Transmzsszon system revenue requzrement Estrmate the rate of return that would be 
needed to attract capltal Investment m the company Then calculate the sum of three 
components (1) deprecratron, based on revalued assets (2) a rate of return on net revalued 
assets (3) annual operahon and ma~ntenance expenses assocrated wth  the transm~sslon 
system and the d~spatch department 

5 Purchasedpower cost For each generating company, autoproducer, and forelgn country 
selllng electncrty to Kazakstan, estlmate the pnces at whch Kazakstanenergo wl l  
purchase capaclty and energy (See Append~x D for a sample short-term projection ) 

6 Average tarrflbased on rate of return Calculate the total annual revenue requrrement, 
whch equals the cost of purchased electncrty plus the transrmssron system revenue 
requlrement Then calculate the average tanff by dlvldlng the total annual revenue 
requlrement by the quantrty of energy sold by Kazakstanenergo 
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7 AdJustment of margznal cost turzfs The margrnal cost tmffs for customers of 
Kazakstanenergo are multiplied by the ratlo of the average tanff based on rate of return to 
the average tmff based on margrnal cost The result IS a set of wholesale tarzfls 

A sample calculatron of the average tanff based on the rate of return (Step 6) IS shown on the 
follow~ng pages The estrmates of power purchases and sales were made m March 1996 and now 
outdated 

Step 7 IS requ~red because the average tmff based on the rate of return or other financral cntena 
IS normally drfferent fiom the average tariff based on margrnal cost There are several reasons 
why this result is normal 

b In most power systems there are some older generatrng statrons wth  costs below 
LRMC - for example, hydrostatlons whch cannot be duplicated m the future 

b The LRMC calculatron IS typ~cally based on the least-cost mlx of generatron 
sources under stable condrtlons The actual rmx of generatron sources usually does 
not represent the perfect least-cost solutron to the power system's needs based on 
the level of customer peak load, the fuel pnces, restnctrons on the fuel 
avarlabrhty, and other parameters For example, rt IS common to find that the 
actual reserve margrn IS erther too hlgh or too low relatrve to the optrmal reserve 
margln needed to acheve a relrabllrty target 

b The actual rate of return on caprtal for exlstrng power statrons and networks 
usually does not match the slmple theoretical parameters used to show the rate of 
return on capital m the LFWC calculatron For example, the actual rate of return 
may be negatrve dmng penods of hgh rnflatlon 

In some sltuatrons Step 7 should not be ~mplernented at all For example, a large rndustnal 
customer may argue that he should recelve a lower pnce for electncrty because he IS able to 
generate electncrty more cheaply, for h s  own consumptron, than he can buy lt from the network - 
erther fiom generatrng compames or fiom resellers such as regronal networks In t h ~ s  srtuatron 
the pnces charged by the owner of the network (a natural monopoly) should equal the long-run 
margrnal cost of network services, and the pnces charged by generat~ng companies should be 
competrtrve pnces If the mdustnal customer IS able to generate electncrty very cheaply, he 
should do so, but the network enterpnse should not offer to sell electncrty at a pnce whlch is 
lower than long-run margrnal cost 
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APPENDIX G 
ACTUAL AND PROPOSED TARIFFS FOR WKSTANENERGO 

Thls appendlx contains the following tables 

1 Kazakstanenergo 's December 1995 Calculatzon of the 1996 TarrH "hs  table shows a 
tmff proposal whch was submtted by Kazakstanenergo m December 1995 but not 
approved by the government This table was prepared by Hagler Ba~lly Consultlng on the 
basis of tables prov~ded by Kazakstanenergo Thrs is the only tanff calculat~on for whlch 
Hagler Badly recelved complete supportmg informat~on, mcludlng projections of 
generating capacity, energy generated, and fuel cost 

2 Calculation of the Electrzczty Sales Tarzffor the Perzodfiom 1 February 96 to 31 March 
96 Thls table shows tar~ffs approved by the charman of the AMC on 3 1 January 96 
Average tar~ffs for all of the energos are shown, m adltlon to the average tanff for 
Kazakstanenergo Thls table was prepared by Kazakstanenergo 

3 Kazakstanenergo 's February 1996 Calculatzon of the 1996 Tarzf These tables show the 
tarrff effectlve at the begmug  of the second quarter (1 Apnl96) The first table shows 
the tarlff proposal submitted by Kazakstanenergo and the second table shows the tanff 
approved by the government in February 1996 These tables were prepared by Hagler 
Bally Consultlng on the bass of tables provlded by Kazakstanenergo 

4 Kazakstanenergo 5 1996 Tarrff Calculatzon for Purchased Power These tables were 
prepared by Kazakstanenergo Thls is a set of four tables corresponding to four calendar 
quarters The tenge IS projected to lose ~ t s  value agamst the dollar, the exchange rate 
moves from 65 tengel$ m the first quarter to 75 tengel$ in the fourth quarter 

5 Comparzson Table of Elecfrrczty Tarzfls Before and AJier Fzxed Assets Revaluatzon l b s  
table was prepared by Kazakstanenergo The proposed tanff m Optlon 1 IS based upon the 
status quo - the calculation of Net Flxed Assets according to coeffic~ents established by 
the government The tanff proposal presented ln Option 2 IS to calculate Net F~xed Assets 
on the basls of the market value of these assets, to allocate "profits" to the Repair Fund 
and the Capital Investment Fund, and to lower the amount of profit taxes 
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The purchase and sale of electnclty by Kazakstanenergo IS subject to the terms and condltlons of 
contracts Thls appendix conta~ns four sample contracts 

1 Contract for the purchase of electnc energy from a generating stahon 

2 Contract for the purchase of electnc energy fiom an lndustnal company mth surplus 
electnc generahng capacity 

3 Contract for the sale of electnc energy to a reg~onal energy system (energo) 

4 Contract for the sale of electnc energy to a large mndustnal customer 

Hagler Badly Consult~ng 



1 Regulation of the Cablnet of Mlrusters of the Republrc of Kazakstan, No 1033, July 28, 
1995 On Reorganzzzng the Admznzstratzve Structure of the Electrzc Power Engzneerzng 
industry of the Republzc of Kazakstan 

2 Regulation of the Cablnet of Mrmsters of the Republrc of Kazakstan, No 1268, 
September 19, 1995 On Makzng Amendments to Decree 1033 of July 28, 1995 enacted 
by the Cabznet of Mznzsters of the Republzc of Kazakstan 

3 Decree of the Presrdent of the Republlc of Kazakstan, December 23, 1995 On Electrzc 
Power Engzneerzng 

4 Resolution of the Government of the Republ~c of Kazakstan, No 663, May 30, 1996 On 
Approval of the Przvatrzatzon and Restructurzng Program zn the Electrzc Power Sector 

5 Resolution of the State Committee for the State Property Management, No 499, July 16, 
1996 On Approval of the Power I n d u s ~  Faczlztzes Corporatrzatron Plan for 1996 

6 Instruction of the Mrnlstry of Energy and Coal Industry, No T-5714, July 18, 1996 On 
Implementatzon of the Plan of Electrrc Power Faczlztzes Corporatzzutzon for 1996 

Hagler Bnlly Consult~ng 



Thls appendix contams selected decrees obtained by Hagler Bally Consulting 

1 Decree of the Government of the Republlc of Kazakstan, No 13 1 1, October 6,1995 On 
the addztzonal measures to stzmulate the development of zndusby and agrzculture 

2 Regulation of the Government of the Republic of Kazakstan, No 102, January 26, 1996 
On Electrzczty Tarzfls 

3 Regulation of the Anti-Monopoly Committee, June 10, 1996 (pendmng approval from the 
Ministry of Justlce) Specral Procedure for Przce and TarrffFormatron for the Products 
(Works and Sewzces) Produced and Sold by the Economzc Entztzes - Natural 
Monopolzsts 

4 Resolution of the State Committee for Pnclng and Antimonopoly Pollcy of the Republic 
of Kazakstan and the Mlmstry of Energy and Coal Industry of the Republic of Kazakstan, 
September 27, 1996 On Electrzczty Tarzffs 

HagIer Badly Consultrng 



APPENDIX K 
FINANCIAL STATEMENTS FOR KAZAKSTANENERGO 

Because Kazakstanenergo was restructured in the h r d  quarter of 1995, h s  appendix contains 
financ~al statements for the first half of the year as well as the statements for the year as a whole 

1 Income Statement for 1995 Report on Fznanczal Results and Use of the Results, 1995 

I Fznanczal Results 
II Dlstrzbutzon of Profit 
III Payments to the Budget 

2 Balance Sheet for 1995 Fznanczal Statement 

I Internal Funds Flow 
N Borrowed Funds Flow 
111 Fznanczal Investments 
F Intangible Assets 
V Fzxed Assets Avazlabzlzty and Flow 
VI Soczal Indzces 

3 Income Statement for Flrst Half 1995 Report on Fznancral Results and Use of Results, 1 
January to 1 July, 1996 

I Fznanczal Results 
II Dzstrzbutlon of Profit 
III Payments to the Budget 

Hagler Badly Consulting 



APPENDIX L 
DESCRIPTION OF THE NETWORKS 

The following tables descnbe the phys~cal charactenstlcs of the lugh-voltage networks and the 
low-voltage networks of Kazakstan, based on data fiom the 1995 Annual Report of 
Kazakstanenergo 

Valuations based on replacement cost are shown In U S dollars and are based upon umt values 
estlmated by Hagler Badly Consultlng, I e , replacement cost per km of transmlsslon line and 
replacement cost per kVA of substation capaclty For the 500 kV power lmes, the estlmated 
replacement cost per krn IS taken fiom the EBRD report, Kazakstan Power System Least Cost 
DeveIopment Study 

The average annual book value of fixed assets IS shown in Tenge, as reported m the 1995 Annual 
Report of Kazakstanenergo, and converted to U S dollars based on July 1996 exchange rates 

Hagler Badly Consultlng 



A Statement of Work for t h s  tanff study was contiuned In a draft Delivery Order Issued by 
USAID in August 1995 Ths  Dellvery Order was not slgned untll May 17, 1996 However, 
USAID provided lntenm funding for the study for the September 1995 through March 1996 
period The init~al mlssion for this tanff study was conducted on October 15-24, 1995 and the 
proposed Work Plan was submitted to USAID on December 15, 1995 The Russ~an version was 
subm~tted to Kazakstanenergo m January 1996 Thls work plan remains m effect 

Hagler Badly Consulting 
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Appendix A 

Generating Capacity In Kazakstan, 1993-2005 

The follow~ng table shows the generating capaclty projection used to support the 
energy balance projection presented in Appendix B These tables in this Appendix 
were produced using the calculat~onal model developed for t h ~ s  study 

Many of the generating stations in Kazakstan started operation before 1970 and 
therefore will be more than 30 years old in 2000 Thls table assumes that the repalrs 
necessary to extend the operating lifetimes of these umts to 40 years (or in the case 
of hydroelectr~c stations, 50 years) w1I1 be made, so that the need to replace this 
capacity IS postponed The table then shows the composition of the net increase In 
capacity after 1996, includ~ng the loss of generating capacrty from existing power 
stations (other than Ek~bastuz 1, which is projected to restore 400 MW in 2000) 
The names of projects wh~ch add capaclty are shown in italics in the left column of 
the table 

Hagler Bailly Consultmg 



North Grrd (tnclu~ltrg Allay) 
Allayenergo (Ocl95 June 96) 

Ust Kanientrgorsh CHP 1 241 
No 8 25 

No 4 5 6 7  I8 
No 10 50 
No 9 38 

No I I 100 
Urr K Cljl' 1 ~ t r t t i v ~ ~ ~ i  80 
L en~ntrborrl, CIIP 47 

No 7 4  17 
No 5 30 

SObrtnShaya CllP 50 
S e r ~ ~ i p ~ l a t ~ n s h  CI1P I 6 
Ust Kalllenobors1 (hydro) 332 
Shulb~nsk (hydro) 585 
RuLhlartn~nsh lya (Iiyclrtr) 675 
Lenlnogorsh (hydro) 39 
Other small pllnls (hydro) 2 

Klrangandaenergn (Oct 95 June 96) 
K9raband.i Thcr11111 I'P I 151 

N o 1  18 
24 
25 
84 

haraganda CHP l 32 
No 1 8 

No 2 5 24 
Klriganda CHP 2 475 

300 
135 

Kanglnda CtlP 7 440 
730 
110 

~ c ~ ~ l c h s h  ~y I Clll' 18 
H 11111 1\11 C111' I20 

No 1 2 40 
No 6 I0 

611 
I)/h~/hl/b?n CI11' 177 

Ntr 4 25 
No 5 42 

50 
60 

rue1 

coal 
ural 
coil 
~ O d l  

~ o a l  
rc111 

~ 0 7 1  

co 11 

~clal 
co1l 

hytlro 
hytlro 
hytlro 
hytlro 
hydro 

codl 
cnal 
coal 
coal 

cndl 
c o d  

cnal 
coal 

Ctl  11 

Lo 11 
L t l  \I 

Lo 11 
L t l  11 

LO 11 

co11 
ctt 11 
~cral 
cnal 

EI3Rl) C\ttllr ~ tcd  Est~mitctl C lp ILIIY 

Oltlest pl 111 ccono1111~ end of dcr lllng 
untt to 2000 11fc oper ltton tn 1993 

1957 Rcpl ILC 

1958 Replace 
1961 Repla~c 
1959 
1952 
19x7 
1960 
1949 
1960 

I937 l l ~ p l  ILL 

1961 Rcpl ILC 

1963 

1959 1)trtn 111tle 
1960 Replace 
1963 
1969 

lirtll 

1 t r t  11 
1 Ill  11 

rolll 
TIIIII 
1 olal 
1 o ~ a l  
1 111 11 

1 0 1  11 

Tolal 

Ti1111 

l o t  11 

l l l t  11 

rn111 

1 n111 
lo1 11 

1tlI 11 
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EBRI) Est~~ii i tecl Est~mitccl Cipac~ty 
Ycirc Ol~lrst plan ecnncrnltc enel o f  cler'ttlnb 

tnstallcd urilt to 2000 ltre opcr !Iron In 1993 

Kurlanaycnerbo (Oct 95 JUIIC 96) 
Rudnen~haya C l lP  123 

No 1 42 
No 2 50 

31 
Kustcniy CHP 12 
Arlalyk CHP 6 

Pavlndarencrgn (01.1 95 Junc 96) 
I'ivle~clar CHP I 350 

b No 2 60 
No 3 4 I(J0 

80 
60 
50 

Pav l~ idv  CHP 2 110 
No 1 2  50 

60 
Pavlodar CHP 3 440 

60 
50 
330 

Ektbartuienerbo (bclore Cht 95) 
Ek~bastur CHP 12 

Tsellnencrgo (Oct 95 June96) 
Akmol~nsk CHP I 26 

8 
I2  
6 

Ak~i in l~nsL CHP 2 240 
Petropavlovsk CHP 2 380 

No 1 42 
N o 2 3  1211 
No 4 5  66 

152 
South Gr~cl 
Allii.!lycncrbo (01.1 95 Junc 96) 

All11 ity CHP I 145 
No X 25 

No 9 10 120 
A l ~ i i i t y  C l lP  2 510 

240 
50 
220 

Allllaty Thermal Power P 173 
N o  1 2 3 123 

50 

70161 
61 1961 Rcplire 37 1998 200% 
62 1962 Replace 37 1999 180% 
64 I964 40 2004 18 0% 

5761 1957 40 1997 0 0% Tot i l  
63 1963 Repla~e 35 1998 0 0% Tot i l  

utl gas 
o ~ l  gas 
011 gas 
ntl gas 

ntl  

Tot 11 
20 0% 
I8  0% 
0 0% 
0 0% 
0 0% 

1 otal 
12 0% 
0 0% 

1ot1I  
20 0% 
20 0% 
I0  0% 

c o i l  
cn1l 
coal 
c o i l  
co i l  

Kcpl ire 35 
Replice 1 35 

40 
40 
40 

coal 
coal 

Rcplare 37 
40 

r o i l  
coal 
coal 

coal 56 57 1956 Replace 40 I996 200% Total 

Tot11 
I00 0% 
40 0% 
30 0% 
111 5% Total 

Total 
0 0% 
0 0% 

100 0% 
0 0% 

coal 
coal 
coal 
cnal 

cnal 
coal 
cnal 
coal 

Replare 37 
Replace 1 35 
Dls~llantle 30 

40 

l o r  11 
(i0 I960 Replare 38 1998 500% 

70 71 1970 40 2010 10 5% 
l o t  11 

80 82 I980 Rehab 40 2020 30 0% 
86 1986 Rehab 40 2026 13 0% 

88 89 1988 Rehab 40 2028 100% 
Tntr l  

6264 1962 Replace2 37 1999 00% 
65 196s 40 zoo5 o 0% 

coal 
c o i l  

coal 
coal 
coal 

coal 
coal 



Fuel 
coal 

OIilc\t plan econulrirc entl trf dcriuiib 
unrl to 2000 lrfc operalaon rn 1991 
1959 Replace l 40 1999 00% Tcrldl Tclcllskiyd CI1Ix 2 

Alrnaly Cascade (hytlro) l o t  11 
1943 55 1998 165% 
1953 50 2003 0 Of% 
1963 50  2011 00% 
1953 50 2001 70 Of% l t r t  11 
1960 50 2010 67  0% Tot il 

liydro 
hyilro 
hyilro 
hytlrc~ 
hydro 

Kd~~ldl\k. 1 (llytlro) 
O~lier sm ill plants (Iryilrii) 

Soullila/encrbo (new) 
Chrriihcn~ CtIP I 

No 2 
No 3 

To1 11 
100 0% 
25 0% 
10 0% 
0 0 %  lo11l 
22 0% Total 

Total 
4 OW Tot 11 
15 0% Ttrlal 

T ~ I  iI 

r o o  O/%t 

100 0% 
23 0% 

1955 Repl tcc 40 
1959 Rcpl~rc 40 
1963 40 
I953 U~~riimrlc 40 
1981 40 
1997 30 
1963 40 
1952 ICcpl ~ L C  2 40 

Chrliilenl Cl lP 2 
Chlinkenl CHP 3 
Chrntkorr CHIJ 3 errerrs rr 
Zhailibsl CHP 4 
Kcnlau CHP 5 
K7yl Orda CHP 6 

coal 
cnal 
coal 

W~stcrn-Beglon 
Alyrauencrgn (Ocl95 June 96) 

Alyrau CHP Tot 11 
1963 40 2003 100 0% 
1968 40 2008 I0  0% 
1976 40 2016 00% 
1985 40 21325 0 0% 

203 203 201 
0 0 0 

108 I O U  I O U  
45 45 45 
50 50 50 

011 b7S 
011 bas 
all gis 
nrl bls 

I L 

120 
45 
so 

Z~pha/encrbo (Cht 95 June 96) 
Aktyubanqk. CLIP I 73 

14 
6 
12 
16 
25 

tlkr~ubrtrsk CfiP I errenstora 140 
Ak1)ubrrrrk Coarbrt~ed C ) ~ l e  950 

urtar 1 475 
Urrrr 2 475 

Uralsk. CHI' I I8 
I 0  
8 

Tot11 
I00 0% 
60 0% 
0 0% 
0 0% 
0 0% 

r111d1 
1 c~tal 

Tot 11 
0 02 
0 0% 

orl g7s 
o ~ l  gas 
or1 gas 
nil gas 
all gas 

g15 



EBRI) Estlntaled Crtclndt~tl C ~pietly 
No1111nil Ycirs Oltlcst plan ecnnolnrc entl of clcr ttrng 
c ip i r l ty  Unlls Fuel lnrlallctl unll lo 2000 lire crpcratlon ln  1993 

Indepcndcni Power PI 1n1s 
Norlh Grlrl ( ~ n ~ l u t l ~ n g  Allay) 

Yernt~hovrkaya GRES 2400 
No 1 3 600 

No 2 300 
300 
YO0 
300 

South Grld 
K lpchabdyrk l y l  (hytlril) 434 

Power PI lnts to be Prlvntlzed 
North Grid (lnclutl~ng Altay) 

ELtbaslu~ GRES I 4000 
Unll l 51Ml 
Untt 2 500 
Unlt3 500 
Unl l4 500 
Unrl5 500 
Un1t6 500 
Unlt 7 5011 
Unrt8 5oU 

EL1bastu7 GRES 2 2100 
Unlt I 525 
Unct 2 525 
U~lrf 3 525 
U~ttr 4 525 

K ~r lb tn~ l~n \h  GRCS 2 608 
No 2 50 
No 3 I 0 0  

200 
258 

South Grtd 
Zhdtttbyl GKCS 1210 

600 
630 

SourR Kozcrkkffrrn GRrS 1040 
lhrrr I 520 
Unrr 2 520 

Orlter ~1rp11111) (1111/111011~ 520 

(tntlcpcndcnl dl I January 1996 f~trmerly ownctl by Mrnlstry of Enerby & Co 11 Itttlu\try) 

To1 11 
2 r 300 coal 69 71 1969 40 2009 I 0  0% 
3 r 300 ccnrl 69 71 I969 Rcplice 30 1999 100% 

coal 73 1973 40 2013 98% 
3 r 300 LO 11 73 74 I973 40 2013 YO% 

c c ~ i l  75 1975 40 2015 f)O% 

(owned by Ki~.ihhstanenergo 11 1 J tnuary 1996) 

cndl 80 1980 
co i l  81 1981 
coal 81 1981 
coal 82 1982 
coal 82 1982 
coal 83 1983 
co i l  83 1983 
coal 84 1984 

Reh tb 
Rchab 
Rchih 
Rchab 
Rehab 
Rehab 
Rehab 
Rehab 

co i l  90 I990 
coal 94 1994 
r o l l  99 1999 
codl 2002 2002 

co 11 6-7 1962 l ) t ~ ~ ~ ~ i n t I e  
IIM) L I M ~  63 1963 RepJarc 

2 r I00 co 11 63 64 1963 
3 t 8 6  co i l  65 67 1965 

3 r 200 c t l l  b tr 67 69 I967 
3 r210 o ~ l  gac 72 76 1972 

co i l  2001 2001 
coal 2004 2004 
coal 21110 2010 

l o t  11 
I )  0% 
0 1)s 
0 0% 
11 0% 



Nornrnrl Ye ~ r s  Oldest plan cctino~i~~e end of clerihnb 
Lapaclty Un~tg I ucl ~nstalled unlt to 2000 I~fc operallon In 1993 

Autoproducer5 & Other Generators 
Norlh Grld (tnc!udlnb Allay) 

Karagand~nsk Mellllurglcdl 162 I 1 I I t 2010 58 0% Tot tl 
T~ellnograd Chenl~cal 180 ? I I P ? 2010 00% Ioli l  

South Grid 
Chardartnskaya tlytlro Plant 100 hydro 7 ) ) I 2010 53 OR 1111 11 

Wcql Reblon 
Alblnshy Chellllcd I'lint 4 I I I I ) 2010 0 0% To1 11 
G~~rcv \ i )  Rell~icry 6 P I I I I 2010 3 7  3% i-111 11 
M lnb~d~lil. Encrby Colt~plcx 670 nuclc lr ) I ) ) 2010 38 1% T~rlil 

Tot 11 Gener ltlng Cdp ~ c ~ t y  

Allayenerbo (Or1 95 June 96) 
Kdrdnblndaenerbo (Oel 95 June 96) 
Kustanayencrgo (01.1 95 June 96) 
Pavlodarrncrgo (Ocf 95 Junc 96) 
EL1baclu7enerbo (before &I 95) 
T~cllnenergo (Oct 95 June 96) 
Alniatycncrgo (Oct 95 Junc 96) 
Sou1hLa7energo ( O L ~  95 June 96) 
Atyraucnergo (Oct 95 June 96) 
Zapka7cncrgo (Oct 95 Junc 96) 

Reb~lnal cncrbriq tot 11 
lnclcpcndcnl I'owcr !'I In!\ (vncc Oct 95 
Powcr Planls lo hc Pr~v llllecl 
Auloprcrducer~ ancl O~hcr Gcncr ~ t o n  

Total 

Hytlro rlatlons 
Thcr~arl \I Ittons 
Nuclcir rI 1llonr 
Autoprotluccrs lucl not \pcc~llcd 

Toldl 

New or expintled rlallons 
ELlbarlu7 GRES I 
Other exlrllng pOHCr 'Elallon5 

Total 

Nct tncrcirc In c ~p I L I ~ Y  vnrc 1996 
New or exp indccl \ldllon\ 
Ek~bastur GRES I 
Othcr cxlsllnb power rlallonq 



Nn~ll~nal  
capaclty 

Rcgtonil Ellergo5 

North G r ~ d  ( ~ p ~ l u d t n g  Altay) 
Altayencrgo (Cht 9 5  June 96) 

Utt Ka~ncnoborsk CIIP 1 24 1 
No 8 25 

No 4 5 6 7  28 
No 10 50 
No 9 38 

No 11 100 
Us! K CIfI' I e rrettsmtt 80 
Lentnugortk C l lP  47  

N o 3 4  17 
, t  No 5 30 

hobnnshaya CHP 50 
Semrpalatlnsl CHP I 6 
Ust Kamcnogorsk (hydro) 332 
Shu lb~ns l  (hydro) 585 
Rulhtarnl~nskaya (hydro) 675 
Len~nognrsk (hydro) 39 
Other small plants (hytlro) 2 

Klrangandaenergo ( a t  9 5  June 96) 
Karabanda Thcrnlal PP 1 15 1 

No I lX 
24 
25 
84 

Kdrdbindd CHI' I 72 
No I N 

No 2 5 24 
Karaganda CHP 2 435 

300 
135 

Karagantla CHP 3 440 
330 
110 

Tcnlcltlaya Cl lP IN 
B illhat11 CHIy 120 

No 1 2 40 
No 6 20 

60 
I)/lle/ha/b ln Cl lP 177 

No 4 25 
No 5 42 

50 
60 

&. Hagler Batlly Contulttng 

? 
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Kust Inaycncrgo ((3.1 95 Julie 96) 
Rudncnskaya CIII' 123 

No 1 42 
No 2 50 

31 
Kus~cniy CtlI' 12 
Arh~lyL CIIP 6 

P lvltrdircnerbtr ((kt 95 lurte 96) 
Pivlcrdar CllP I 350 

No 2 60 
No 3 4  IW 

80 
60 
50 

Pavlodar CHP 2 l I0  
No I 2  50 

60 
Pavlodar CHP 3 440 

60 
50 
330 

E L ~ b ~ ~ t u / e n e r ~ o  (bcrorc Ort 95) 
ELlb istu/ CllP 12 

Tsellncncrgo (&I95 Junc96) 
AkniollnsL CHP I 26 

8 
12 
6 

Ahrnol~nsk CHP 2 240 
Petropavlovsh CHP 2 380 

No 1 42 
No 2 3 I20 
Nu 4 5  66 

152 
South Grld 
Alr~ratyener&n (OL~ 95 June 96) 

Ahiiaty CtlP I 145 
No 8 25 

No 9 10 120 
All11 11y CllP 2 510 

240 
50 
220 

Alllialy Ther~i~dl Power P 173 
No 1 2 7 123 

50 

107 107 107 107 107 
0 0 0 0 0 

107 107 107 107 107 
410 410 410 410 410 
I68 168 168 168 168 
44 44 44 44 44 

IYH 198 198 198 198 
50 50 50 50 50 
0 0 0 0 0 

50 50 50 50 50 

Page 7 





Independent  P o w e r  Plantr  
North Gr~d (~ncludtng Allay) 

YcrmaLovsLaya ORES 2400 
No 1 3  600 

No 2 300 
300 
900 
300 

South Grld 
K~pch?gaysLay? (I~yclro) 434 

P o w e r  Plant5 to be Pnvnt17ed 
Norjh Gr~d  (~sclud~rlg  Altay) 

Ektbaclur GRES 1 4000 
U n ~ t  I 500 
U n ~ t  2 500 
Un1l3 500 
U n ~ t  4 500 
Untt 5 500 
U n ~ t  6 500 
Untr 7 500 
U n ~ t  8 500 

E k ~ b a ~ l u r  GRES 2 2I(m 
U n ~ l  l 525 
Un1l2 525 
Urlrr 3 525 
U I I I ~  4 525 

Karagandlnsk GRES 2 608 
No 2 50 
No 3 I 0 0  

200 
258 

South Gnd  
Z h a ~ ~ ~ h y l  GRES 1210 

6fHl 
630 

Snlrrb Kozctkl~srctrt GRrS I040 
Urttt 1 520 
Utttr 2 520 

Otller crrpaclt) o~klrrtonr 520 

Page 9 



Autoproducers & Other Generators 
NorthGnd (rncludmg Alfay) 

Karagandtnsk Mctallurgtcal 162 68 68 68 68 68 
Tseltnograd Chcmr~al I80 180 I80 180 180 I80 

S~lrlhGrld 
Chardartnskaya tlydro Plant 100 47 47 47 47 47 

Yest Rcgton 
Algtnshy Chemtcal Plant 4 4 4 4 4 4 
GurevsLy Refinery 6 4 4 4 4 4 
Mangtshlak Energy Complex 1530 390 790 390 390 390 

Totdl Generat~ng Capac~ty 2 0 1  2005 daro crclude sott~e proposed sratmtls 

Allayenergo (Oct 95 June 96) 
Karangandaenergo ( O L ~  95 June 96) 
Kustanayencrbo (0ctY5 June 96) 
Pavlodarencrgo (Oc\ 95 June 96) 
Ek~basturenergo (before Oct 95) 
Tseltnencrgo (Oct 95 June 96) 
Altnatyencrgo (Ocl95 June 96) 
Southkarenergo (Oct 95 June 96) 
Atyrauenergn (Oct 95 lune 96) 
Zapkarcnergo (Oct 95 June 96) 

Rebt0nal encrgoq total 
lntlcpendcnt Power Planlc (srnce OLt 95 
Power Plants to be Prtvatttcd 
Autoproducers and Other Generators 

Total 

Hydro stattons 
Thermal stallon? 
Nuclear rtatton\ 
Autoproducen fuel not rpectficd 

Total 

New or cxpandetl statt~ins 
CLlb 12tur GRES I 
Otltcr cxt\ltnb poucr slaltons 

Total 

1744 1744 1429 1410 1410 
12242 I2757 12651 12738 12695 

390 390 390 390 390 
256 256 256 256 256 

14632 15 147 14726 14795 14 751 
2001 2005 data exclude sottte propored rfafronr 

3 310 3835 3835 4355 4 355 
2 000 2 000 2 000 2 000 2 000 
9322 9312 8891 8439 8396 

14632 15147 14726 14795 14751 

Net InLrca\e In ~qpq~ t ty  ~tnce 1996 
New or expanded stattons 2 295 2 820 2 820 3 340 3 340 
Ehtbastur GRES I 400 400 400 400 400 
Other extrtlng poucr slattons 1 228 1 238 I659 2 l l l  2 154 

Haglcr Batlly Consulting 

5 



Appendix B 

Electr~c Energy Balance for Kazakstan, 1989-2000 

The following table shows the electric energy balance projection was used to 
develop projections of wholesale market supply This table was produced using 
the same calculational model as was used In Appendix A 

Hagler Bailly Consulting 
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Electr~c energy I),ll,~nce for Kll7akllstdll 

1989 1990 1991 1992 1993 1994 1995 1996 
All amounts ?re In GWh 

North Gnd (~nclud~ng Altay) 
B~lled electrtc~ty consuniptlon 

Altayet~ergo 
Ek~bastuzencrgo (old) 
Karangindaenergo 
Kust~~~iycncrgo 
I'~v10dir~n~rgo 
Tscl~n~ncrgo 

Plus Nan lcclni~cdl losses 
% of b~lled clec con~unipl~on 

Equals Eleclr~ctly consulrlptlon 
Increase over prevtous year 
By voltage level 
VHV ltnes 220 kV and lugher 
HV lrnes 110 kV 
MV ltnes 35 kV 
LV l~nes 10 kV and 6 kV 
LV ltnes 0 38 kV 
Mtiltrpl~ci u lq~l~ed to DPC 

Plus Network losses 
By v_oltage level 
VHV l~nes 220 hV and htgher 
HV l~nes 1 10 kV 
MV l~nes 35 kV 
LV ltnes 10 kV and 6 kV 
LV lines 0 38 kV 
P~rcenl-lge losses 
VHV ltnes 220 hV and lirgller 
HV 111ies 110 kV 
MV 1111cs 35 kV 
LV 1111es 10 kV and 6 kV 
LV l~nes 0 38 kV 
Percentage losses 
VHV l~nes 220 kV and h~gher 
HV l~nes 110 kV 
MV l~rles 35 kV 
LV l~nes 10 kV and 6 kV 

5 664 
15 171 
4 262 

10 623 
13 459 

(Not titrd to ~oiirpiife VHVcortslrri~l)t~oit ) 0 666 
5 014 

1 322 
1 375 
1 179 

735 
404 

Expressed as a % of energy del~vered at the lower voll~gc level 
2 5% 
3 0% 
4 0% 
3 0% 
3 0% 

Expressed as a % of total energy deltvered to the g r~d  
2 4% 
2 5% 
2 2% 
1 4% 

P" 

V\ Haglcr Batlly Consult~~lg 



LV l~nes 0 38 kV 
Over all voltage levels 

Equals Energy tlel~vered to grrd 
Less Net ge~ieratlorl CHP & liydro 

All~yericrgo 
Us1 K?tneoogorsA CHI' I 
Urt K CUP I ctfrrrsrorr 
Lcn~~iogor~k CHI' 
Sogr~lirk~ya CHP 
S L I I I I ~ ~ I I I I I I S ~  CHP I 
Ust Kanie~logorsk (I~ydro) 
Shulb~r~sk (hydro) 
Bukhtarrnl~~skqya (hydro) 
Leri~nogorsh (liydro) 
Other small plants (hydro) 

Karangandae~lergo 
Klraganda Thenn.11 PP I 
Karaga~ida CHP 1 
Karaganda CHP 2 
Karaganda CHP 3 
Tentekskaya CHP 
Balkhaah CHP 
Dzliezkazg,~~~ CHP 

Kustariaye~lergo 
Rudiletiskaya CHP 
Kustenay CHP 
Arkalyk CHP 

Pavlodare~~crgo 
Pavlod~r CHP I 
l'?vlod?r CI-11' 2 
1'avlodIr CHI' 3 

Ek~baatuzcnergo (btfore Ocl95) 
Ek~bastuz CHP 

Tselii~er~ergo 
Akmol~nsk CHP 1 
Akmolrnsk CHP 2 
Petropa\tlovsk CHP 2 

6-- 

ikB Haglcr I3?1lly Co~~sultrng v' 
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Electr~c energy I~alance tor Kazakllstar~ 

Equals Wholesale Market Supply 
Growth rlre 

Less Net rrnports from Russ~a 
Altayencrgo 
Ektbastuzc~iergo 
Ku~tinaycoergo 
Pavlodarcnergo 
Tseltne~~ergo 

Less Supply fro111 autoproducers 
Karagand~nsk Metallurg~cal 
Tsel~nogradsk Chem~cal 

Less Net generafron by IPPs 
Yermakovskaya GRES 

Plus Exports to the South g r~d  
Equals Net gener to be pnvattzed 

Eklbastuz GRES 1 
Ek~bastuz GRES 2 
Karagandtnsk GRES 2 
Percent of total 
Ek~bastuz GRCS I 
Ek~bastuz GRES 2 
Karagantlt~lsk GRES 2 

Plus Statton use to be pr~vit~zed 
Ekrbasruz GRES 1 
Ek~bastuz GRES 2 
Karagandrnsk GRES 2 
Percent of gross gelleral~on 
Ektbastuz GRES I 
Eklbastuz GRES 2 
Karagand~nsk GRES 2 

Equals Gross gen to be pr~vattzed 
Ek~bastur GliCS I 
Cktbastuz GRES 2 
Kirigmtl~osh GRCS 2 



Electr~c energy balance Tor KazC~khstan 

Lcss Net generaltoti CIII' & liydro 
Alnialyenergo (Oct 95 June 96) 

Alniaty CHP 1 
Alt~laty CHP 2 
Almity Tl~eriilil Power P 
Tekel~skaya CHP 2 
Alniaty Cascade (hydro) 
Karalalska (hydro) 
Other sniall plants (hydro) 

Soutlikazenergo (Oct 95 June 96) 
Ch~tnkent CHP 1 
Cli~mkent CHP 2 
Ch~mkent CHP 3 
Cl~rrizketzt CHP 3 extens 12 
Dzlianibul CHP 4 
Kentau CHP 5 
Kzyl Orda CHP 6 

Equals Wholesale Market Supply 
Growth rate 

Less Net Imports from Cent Asla 
Alniatyenergo 
Southkazenergo 

By country 
Turkmenrstan 
Uzbek~stan 
Kyrgyzstin 
Tadj~k~$Ian 

Less Supply fro111 ai~toproduccrs 
Cliardannsk Hydro Powcr PI 

Less Net gencrallon by IPW 
Kapchagayskaya (hydro) 

Less Iniports from the Nortli gr~d 
Equals Net genet to be pr~vat~zed 

Zhambyl GRES 
Sortrlt KuzuXhrrut~ GRES 
Other cupuc,rtj~ addthonr 
Percenl of total 
Zhanibyl GRES 

Hagler Badly Consult~ng 
VB 



Electrlc energy balance for Kazdkllstan 

South Grld 
B~lled electr~c~ty consunlplion 

Al~natyenergo 
Southkazenergo 

Plus Non tecllrlical losses 
% of b~lled elcc coiisulllptton 

Equals Electrictty consuinptlon 
Increase o\er previous year 
By-voltqge leyel 
VHV l~nes 220 kV and li~gher 
HV lines 110 kV 
MV lines 35 kV 
LV l~tles 10 kV and 6 kV 
LV l~nes 0 38 kV 
Mtiltlpltei upl~lted to UPC 

Plus Network losses 
By voltage leyel 
VHV l~nes 220 kV aiid h~glier 
HV lines I LO kV 
MV lines 35 kV 
LV lines 10 kV and 6 kV 
LV l~nes 0 38 kV 
Pecc_eat_a~ losses 
VHV lines 220 kV and h~gller 
HV lines 110 kV 
MV lines 35 kV 
LV l~tles 10 kV ancl 6 kV 
LV l~nes 0 38 kV 
Percentage losses 
VHV ltnes 220 kV and liigller 
HV lines I10 kV 
MV lines 35 kV 
LV l~nes 10 kV and 6 kV 
LV l~nes 0 38 kV 
Over all voltage levels 

Equals Energy delivered to grid 

622 544 499 493 
5 239 4 586 4 207 4 156 
1,472 1 288 1 182 1 168 
7 669 3 211 2946 2910 
4 648 4 068 3 732 3 687 

(Nor tired to coiirplire VII V ~ot1~1iir1ptrot1 1 0 23 
1 698 1 487 1 364 1 347 

427 
475 
407 
254 
139 

Expressed as a % of energy delivered at the lower voltage level 
2 5% 
3 0% 
4 0% 
3 0% 
3 0% 

Expressed as a % of total energy del~vered to the gnd 
2 4% 
2 7% 
2 3% 
1 5% 
0 8% 
9 8% 

17 748 

Hagier Badly Consult~ng 
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Electr~c energy b,l16tn~e lor Kaaklutdn 

Sorrth KuzuXlr rrua GRES 
Other cul~uc rt) aJtlrtrorr r 

Plus Stat~on use to be pr~vat~zed 
Zhambyl GRES 
South Kazokhrturl GRES 
Other cupacrty addrtrorts 
P w e e  of g r ~ ~ s  generation 
Zhallibyl GRES 
Sorrtlr KuzuXhrtar~ GRES 
Other ca/~aci?, adJltrortr 

Equils Gross gel1 to be p r~va~~zcd  
Zliaaibyl GRES 
So~~llr  Kazr~kl~~tun GRES 
Other CU/)ULII) ~ddrtrorrs 

West Reg~on 
B~lled electr~c~ty colisuniptloti 

Atyraue~iergo 
Zapkazenergo 

Plus Non technical losses 
% of b~lled elec consumplion 

Equals Electr~c~ty consumption 
Increase over prevlous year 
By voltage level 
VHV 111ies 220 kV and hrglier 
HV llnes 110 kV 
MV l ~ ~ i e s  35 kV 
LV lrries I0 kV and 6 kV 
LV l ~ ~ i e s  0 38 kV 
hltrlty~lrer ul~plretl to 13PC 

I'lus Network losses 
By voltage level 
VHV l ~ ~ i e s  220 hV ant1 Ii~gher 
HV IIIICS I In k v  
MV l~tics 75 kV 
LV 1111es 10 kV and 6 kV 
LV l~ries 0 38 kV 
Percentage losses 

3 260 
1 456 

409 
1019 
1 291 

(Not ured to corill)trte VHV ~or~rrtnrl~trort ) 0 0639 
549 

195 
132 
113 
70 
39 

Expressed as a % of energy del~vered at the lower voltage level 

Hagler Batlly Consult~ng 



Electric energy l ~ ~ ~ l a n c e  for Kazakhstan 

VHV l~nes 220 kV and litglier 
HV l~nes 110 kV 
MV l~nes 35 kV 
LV l~nes 10 kV and 6 kV 
LV l~nes 0 38 kV 
P e ~ e n  tage_loss-es 
VHV l~nes 220 kV arid li~glier 
HV l~ries I10 kV 
MV llries 35 kV 
LV l~nes 10 kV 7nd 6 kV 
1-V 1111~s 0 38 kV 
Over 111 voltagc l~vela 

Equals Energy t l e l ~ v ~ r ~ d  to gr~d 
Less Net generation CHP & hydro 

Atyrauenergo (Oct95 June 96) 
Atyrau CHP 

Zapkazenetgo (Oct 95 June 96) 
Aktyub~nsk CHP 1 
A l r ~  uhlti ~k CHP I extett clon 
AXnt~Dltlrk Conlbtrred Cjcle 
Uralsk CHP 1 

Equals Wholesale Market Supply 
Growth rate 

Less Net Imports from Cent Asla 
Aty rauenergo 

Less Supply from autoproducers 
Mang~sh~ak Energy Complex 
Gurevsk Refinery 
Alg~nsk Cl~e~ii~cal  Plalit 
AkTurbo 

Equals Net ulliports from Russla 
Atyraue~lergo 
ZipAa7cncrgo 

Arsumpt~ons Us~tl  111 All Rcg~ons 
 rat^ of ~ C L ~ I I I C  of g~nera1101i 

D I S ~ C O ~  C X I S ~ I I ~ ~  tliern~al stat~ons 
D~stcos ex~strlig hydro slatlons 
Autoproducers 

1989 1990 1991 1992 1993 
2 5% 
3 0% 
4 0% 
3 0% 
3 0% 

Expressed as a % of total energy del~vered to the g r~d  
2 4% 
1 7% 
1 4% 
0 9% 
0 5% 
6 9% 
7 984 
1 653 
1 288 
1288 

365 
275 



Eleetr~c energy balnnce for Kazakl~stan 

Totals for North atid South gnd 
Electrlc~ty consumpt~on 76491 77 629 75 039 70962 64 830 56 128 50980 50268 50512 51 200 52 373 53 931 
Wholesde Market Supply 45 936 36 816 32 166 32 303 32 229 32995 33,946 35 673 

Totals for Kazakslati 
Bllled ~ l e c t r ~ ~ ~ t y  co~iqunil)(loli 
I'Ius No11 I C L I I I ~ I L ~ I  IOSFLF 

% of energy dcl~vcrcd to tlic grld 
Equals Electrlc~ty c o ~ i s u ~ i ~ p t ~ o ~ ~  

Growth rate 
Plus Network losses 
Equals Energy delivered to grld 
Less Net generatlon CHP & hydro 
Equals Wllolesale Market Supply 
Less Net lmports from Russla 
Less Net Imports from Cent Asla 
Less Supply from autoproducers 
Less Net generatlorl by IPPs 
Equals Net gener to be prlvat17ed 
Plus Stltlon use to be pr~vatrzed 
Equals Gross gen to be pr~vatlzed 

Calcula_lron of gross generatloll 
Gross generatloll to be prlvatlzed 
Plus Gross generatlon by IPPs 

Yermakovskava GIiES 
Buklitarm~nskaya (liydro) 
Kapchagayskay? (I~ytlro) 

Plus Gross gaieralIon by dlstcos 
Altaye~~ergo 

Ust K71nenogorsk CHP I 
Ust K CHP I extensloll 
Lenlnogorsk CHP 
Sogn~lskaya CHP 
Sem~palat~nsk CHP I 
Ust Kamenogorsk (liydro) 

Hagler Ballly Consult~ng w., 04 1096 12 27 I'M 
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Electrlc energy balance for Kazakhstan 

Dzhainbul CHP 4 
Kentau CHP 5 
Kzyl Orda CHP 6 

Atyrauenergo 
Atyrau CHP 

Zapkazenergo 
Aktyubinsk CHP 1 
Akt CHP I extension 
Uralsk CHP 1 

Equals Gross generation 

Station use 
~kr&nt-of gross generation 
Statioii use , to be privit~zed 
Station use by lPPs 
Stqtion use by distcos 

Total losses and statiQ_nus_e 
Station use - to be prtvatized 
Plus Stat~on use by IPPs 
Plus Station use by distcos 
Equals Station use (total) 
Plus Network losses 
Plus Non leclinical losses 
Equals Losses and station use 
as a % of billed elec consumption 

Valuation per kwh 
Yaluatton 111 i n i l l ~ o ~ ~ s  of USD 
Station use - to be privat~zed 
Plus Station use by lPPs 
Plus Statton use by d~stcos 
Equals Station use (total) 
Plus Network losses 
Plus Non tecl~iiical losses 
Equals Losses and statloll use 

04 1096 12 27 I'M 



Appendix C 

Fuel Cost Projection for Major Power Stations, 1996-2000 

The following table was produced using the same calculational model as was used 
in Appendices A and B 

Hagler Ballly ConsuItlng 
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Fuel Cost I'rojectlon for Selected Gelleratlng Statlolls 

1996 (KE) 199G 1997 1998 1999 2000 
Ek~Bastu~ GRES 2 (coaV011) 

Electr~c gerleratlon 
Nct generatlon, GWh 
Ileat rate, TSF per net GWli 
Fucl requ~rcmcnl, 000 TSF 
a/o of total fuel requirement 
Gross gcncratron, GWll 
I-lcat rate, Btu per gross kwh 

District Ileal oulput 
Ncl generatlon, 000 Gcal 
Heat rate, kg SF per net Gcal 
Fuel requlrernent, 000 TSF 

Total fuel requ~rernent 
Total, 000 TSF 
Coal, % of tolal 
Heavy fuel 011, 8 of total 

Coal 
Quant~ty, 000 tolls st fuel 
I-Ieat~ng value, TSF per ton 
Quant~ty, 000 tons 
Pr~ce FOB rnlne, tengelton 
Sh~pplng cost, tengelton 
Total cost of fuel, 000 tenge 

Heavy fuel 011 
Quanrtty, 000 tons st fuel 
Hcat~rig value, TSF per ton 
Quanhty, 000 tons 
P~ILC FOB Iiilne, tengelton 
Tot11 cost of fuel, 000 tengc 

Total 
Round~ng error 
Total cost of fuel, 000 tenge 
Cost of fi~el for electrlc generat~on 
Cost of fuel, centslnet kwh 

4 
6- 0 Hagler Badly Consult~ng 

Page 4 



Fr~cl Cost I'roject~on for Selected Gclleratlrlg Statlolls 

Zlidmbyl GRES (olllgss) 
Electrlc generat~on 

Net generat~on, GWh 
Ileat rate, TSF per net GWli 
Fuel requ~remenl, 000 TSF 
% of total fuel requ~renlent 
Gloss gcnerat~otl, GWll 
I Icat rate, Btu per gross kwh 

D ~ s l ~ ~ c l  Ileal ottlpill 
Net gcncrLltlon, 000 Gcal 
Heat rate, kg SF per net Gcal 
Fuel requ~rement, 000 TSF 

Total fuel requlretnctit 
Total 000 TSF 
Heavy file1 011, % of total 
Gas, 5% of total 

Heavy fuel 011 
Quant~ty, 000 tons st fuel 
Heatl~ig value, TSF per ton 
Quant~ty, 000 tolls 
PI Ice tengclton 
Total cost of fuel, 000 tenge 

Gas 
Quantity, 000 tons st fuel 
Heat~ng value, TSF per ton 
Quant~ty, 000 tons 
Pr~cc, lengc/Lon 
Total cost of fuel, 000 tenge 

Total 
Round~ng error 
Total cost of fuel, 000 tenge 
Cost of fuel for electr~c generation 
Cost of fuel, centslnet kWll 

1996 (KE) 1996 1997 1998 1999 

Hagler Badly Consulting 04 10 96 07 43 PM Page 5 
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Fnel Cost Projcct~on for Sclectcd G c ~ l c r ~ ~ t ~ n g  Statlolls 

1996 (KE) 
Ekibastuz CIII' 

Dlstrlct heat outpllt 
Net gcneratlon, 000 Gcal 
Hcnt ratc, kg SF per net Gcal 
Fuel requtrerncnt, 000 TSF 
Coal, % of total 
Heavy fuel 011, % of total 

Coal 
Quat~t~ty, tons st fuel 
I lcnt~ng vnluc, TSF pcr to11 
Quant~ty, 000 lolls 
Prlce FOB mne, tengelton 
Sll~pp~ng cost, tengelton 
Total cost of fuel, 000 tenge 

Heavy file1 oll 
Quant~ty, 000 tolls st fuel 
I4eallng value, TSF per ton 
Quantity, 000 tons 
Pr~ce tengelton 
Total cost of fuel, 000 tenge 

Total 
Totlil cost of fuel, 000 tenge 
Cost of fucl for electric general1011 

R 
6 Hagler Badly Consulting 
-4% Page 8 



Fr~cl Cost I'ro ject~on for Selectcd Gcncr.lt~ng Statlons 

Kazakl~st~~nenergo (January 96) total 
Electrrc generatton (net), Gwh 
D~st Ileal outp~rt (act), 000 Gcal 
Coal 

Quatitrty, 000 tons st fuel 
Ilcalrag value, TSF per tori 
Qu,uit~ly 000 tous 
Total cost of fuel, 000 tenge 

I-Icavy Liucl 011 

Qu,u~t~ty, 000 tons st fuel 
Heattng value, TSF per ton 
Quant~ty, 000 tons 
Total cost of fuel, 000 tengc 

Gas 
Quantlly, 000 tons st fuel 
Heatrtlg value, TSF per ton 
Quant~ty, 000 tons 
Total cost of fuel, 000 lenge 

Total 
Roul~drrlg crror 
Total cost of fuel, 000 lenge 
9 

/ 
2 Hagler Badly Consult~ng 
63 

04 10 96 07 43 I'M Page 9 



Fuel Cost I'roject~on for Selected Gerleratlllg Stat~ons 

Yerrrl ~kovskaya CRES (coaVo~l IPI') 
Electrrc generatrori 

Nct general~on, GWli 
Heat rate, TSF per net GWII 
Fucl requlrenlcnt, 000 TSF 
% of total fuel requrremcnt 
Heat rate, Blu per net kWli 

Dlstrrct heat output 
Nct generat~on, 000 Gcal 
Heat rate, kg SF per net Gcal 
Fucl requrrement, 000 TSF 

Total fuel requ~rement 
Total, 000 TSF 
Coal, % of total 
Heavy fuel 011, % of total 

Coal 
Quant~ty, 000 tons st fuel 
Heat~ng value, TSF per 1011 

Quantity, 000 tons 
Pr~ce FOB nune, tengelton 
Slilpp~ng cost, tengelton 
Total cost of filcl, 000 tenge 

Heavy fuel 011 

Quanr~ty, 000 tons st fuel 
Heat~ng value, TSF per ton 
Quantrty, 000 tons 
Prlce tengelton 
Total cost of fuel, 000 tenge 

Total 
Rotindlrig error 
Total cost of fuel, 000 tenge 
Cost of fi~cl for electrlc genera11011 
Cost of fuel, centslnet kwh 

"'R - Hagler Ba~lly Consultuig - 

1996 (KE) 1996 1997 1998 1999 

04 10 96 07 43 I'M Page 10 



Appendix D 

Purchased Power Cost Projection, 1996-1997 

The following table was produced using the same calculational model as was used 
in Appendices A, B, and C 

Hagler Bailly Consulting 



Purchased Power Cost Projectron 

Kazakstanenergo's Revls~on based on 
December 1995 October 1996 pnces Revlslon based on 

calcuiatron of the and power sector 1997 pnces and 
1996 tanff * restructunne. volumes 

Pnces of electnc~ty sold by generatrng statrons 
in centskWh 

Ehbastuz GRES 1 
Ekbastuz GRES 2 
Zhambyl 
Karaganda 2 
Yermakovskaya GRES 
Bukhmnskaya  (hydro) 
Kapchagayskaya (hydro) 

in tynlkwh 
Elubastuz GRES 1 
Elubastuz GRES 2 
Zhamb y 1 
Karaganda 2 
Yermakovskaya GRES 
Bukhmnskaya  (hydro) 
Kapchagayskaya (hydro) 

Pnces of imported elecmc~ty, m centstkwh 
Russla 
Turkmemstan 
Uzbelustan 
Kyrgyzstan 
Tajllustan 

Translt fees for Imported electncity 
m cents/kWh/lOOOkm 

By Uzbelustan from Turkmemstan 
By Uzbelustan from Kyrgyzstan 

Exchange rate, tengel$ 
VAT 
Pnces of electncity sold bv autoproducers m c e n t s w h  

AkTurbo 

Purchases from generatlng statlons 
Electnc energy purchased Gwh 

Elubastuz GRES 1 
Elubastuz GRES 2 
Zhambyl 
Karaganda 2 
Yermakovskaya GRES 
Bukhtamnskaya (hydro) 
Kapchagayskaya (hydro) 

Cost thousand tenge 
Elubastuz GRES 1 
Elubastuz GRES 2 
Zhambyl 
Karaganda 2 
Yermakovskaya GRES 
B ukhtamnskaya (hydro) 
Kapchagayskaya (hydro) 

Total 
% 

Hagler Ballly Consulting Page 1 
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Purchased Power Cost Projecbon 

Kazakstanenergo's Revlsron based on 
December 1995 October 1996 pnces Revlsion based on 

calculabon of the and power sector 1997 pnces and 
1996 tanff * restructuring volumes 

Purchases from other counmes 
Electnc energy purchased, Gwh 

Russia 
Turkmems tan 
Uzbelustan 
Kyra=tan 
Tajllustan 

Cost excludmg translt fees thous tenge 
Russra 
Turkmemstan 
Uzbehstan 
Kyrgyzstan 
Tajhstan 

Total 

Translt through other counmes 
Elecmc ene ra  wheeled Gwh 

By Uzbelustan from Turkrnemstan 1405 
By Uzbelustan from Kyrgyzstan 467 5 

Dlstance wheeled km 
By Uzbehstan, from Turkmenistan 807 
By Uzbelustan from Kyrgyzstan 555 

Cost of translt, thousand tenge 
By Uzbelustan from Turkrnemstan 368 496 
By Uzbehstan from Kyrgyzstan 84 325 

Total 452 822 

Purchases from autoproducers 
Electnc energy purchased Gwh 

AkTurbo 
Cost thousand tenge 

AkTurbo 

Total cost of purchased power 26 982 135 47,834 437 89 61 6,950 
Less VAT 4 497 022 
Equals Total cost less VAT 22 485 1 12 
Total electnc energy purchased GWh 22 080 37 490 36 721 
Average cost, tyn/kWh ** 101 83 127 59 244 05 
Average cost, centsflcWh ** 1 57 1 93 3 70 

* T h s  calculauon of purchased power costs was used to project an average tanff of 150 88 tyn/kWh 
See Appendix G Kazakstanenergo s December 1995 Calculauon of the 1996 Tanff 

** These averages are presented only for companson with Kazakstanenergo s February 1996 projection 
All of these averages Include the West reglon of Kazakstan as well as the North and South reglons 

Hagler Bally Consultrng 



Appendix E 

Revaluation of Generating Station Assets 

This appendix includes the following documents 

1 Asset Revaulatzons Competed by Kazakstanenergo rn May 1996 This is a 
summary table prepared by Hagler Bailly Consulting, showing the results of 
asset revaluations for the four power stations, together with data on installed 
capacity and capacity utllzatlon The "market va1ue"is the replacement cost 
estimated by Kazakstanenergo, while the "gross book value" is calculated 
using the conversion factors and procedures approved by the government 

2 Overall Revaluatzon Sheet On Groups of Baszc Energy Equzpment For 
01 01 96 Wzth Expert Evaluatron This is a set of five tables prepared by 
Kazakstanenergo on May 21, 1996, presenting asset revaluations for four 
power stations - Zharnbyl GRES, Karaganda GRES #2, Elubastuz GRES #1, 
and Ekibastuz GRES #2 The first table is a summary of the data presented 
on the following four pages 

3 Depreczatzon Calculatzon and Mazntenance Fund for the Year 1996 This is 
a preliminary table prepared by Kazakstanenergo in December 1995, showing 
a comparison between the asset valuations consistent with GosComStat 
regulations and the asset valuations based on "market value " 

4 Cabinet of Ministers of the Republic of Kazakstan, Resolution No 1178, 
October 21, 1994 Provzszon on the Procedure of the Frxed Asset Indexatzon 
of the Enterpnses, Organzzatzons and Instztutzons 

5 Mznutes of the Meetzng on the Dzscusszon of the MECI Proposal on the 
Fzxed Assets Revaluatzon, January 12, 1996 

6 Regulation on Fixed Assets Revaluation, January 16, 1996 This regulat~on 

Hagler Bailly Consult~ng 



was based on the report included as item 5 below 

7 Valuunon of the Caprtal Assets Owned by the Republzc of Kazakstan Mznrstry 
of Energy and Coal Industry Enterpnses, November 1995 Thls report presents 
six alternat~ve methods for revaluating the assets of Ehbastuz GRES 1 and 
recommends a multiplier of 17 to be applied to book values in effect at 
January 1, 1996 The results of the six methods are compared in the table 
entitled "Changes in Cost Indicators Calculated in Accordance With the 
Various Options " 

Hagier Bailly Consulting 



Exhlbit E 1 
Asset Revaluabons Completed by Kazakstanenergo in May 1996 

Power stauon 
Ebbastuz Elubastuz Zharnbvl Karaganda 
GRES 1 GRES2 GRES GRES 2 

"'Market value" @ 1 Jan 96 
mlhon tenge 70,304 
mlhon USD 1,065 

Gross book value @ 1 Jan 96 
mlhon tenge 44,180 
mlhon USD 669 

1996 avalable capacity, MW 1,600 
'Design capacity, MW 4,000 

"Market value" / avslllable capacity 
USD per kW 666 

Gross book value / avalable capacity 
USD per kW 418 

Gross book value / design capacity 
USD per kW 167 

Fuel 
Type 
1st group of units 

Year installed 
2nd group of umts 

Year installed 
3rd group of umts 

Year installed 

coal 
boller 
3 x 500 
1980-81 
5 x 500 
1982-84 

- 

coal 
boiler 
1 x 525 
1990 

1 x 525 
1994 

- 

gas,oil 
boiler 
3 x 200 
1967-69 
3 x 210 
1972,76 

- 

coal 
boiler 

50 
1962 

3 x 100 
1963-64 
3 x 86 

1965-67 

Capacity ubhzation 
1996 gross generauon, GWh 6,069 
1996 plant factor based on avalable 
capacity 43 3% 
Gross generabon that could be 
achleved at 80% plant factor, GWh 11,213 

Exchange rate, tenge per $ 66 



Overall Revaluation Sheet On Groups Of 
'Basic Energy Equipment For 01 01 96 W ~ t h  Expert Evaluation 

Energy System 5252 Sheet No 2 2 

Balance cost Data after revalualron lor 0 1  O! _ Data wch e;p$ evaluatton I I~ev ia l~ons from 
before reval on Balance cost 1 Net Balance cost l ~ e t  deprec~ated market value I 

v 

4 
% 

Hagler Ba~lly Consull~ng 

1 (Ilie facl~ty data) value - 
3 I a -  I 

Zliambyl 
GRES 

Karagarida 
GREs #2 1092015822 11500863779 1257349345 10894901348 1182778315 605962431 

Ekrbastuz 
GRES #I 5570463727 70304134320 32017977202 44180225044 22396789490 -26123909276 

Ektbastuz 
GRES #2 2293381668 24737461621 20587326377 23063654184 19249079702 -1673807437 

TOTAL 9804811742 116577566580 55569149279 87408274230 44418292216 -29169292350 

A number of equtpment un~ls revaluated 2524 Data reflected In accounl~ng report Balance cost- 87408274230 
Net deprec~ated 
value - 44418292216 

Dlreclor of Informallon and Automatton Center 
of Kazakstanenergo" (s~gnature) 

May 21,1996 
Seal 
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Uverall blteet of Hevaluatton Un Groups ot 
'Bas~c Energy Equ~pment For 01 01 96 W ~ t h  Expert Evaluat~on 

Enterprrse 527801 Zhambyl GRES Sheet No 2 Data are given In tenge 

TOTAL 848950525 10035106860 8328610505 1706496355 9269493654 7679848945 1589644709 76561 3206 

/Group of 
irate of 
/depreaatron 
1 

A number of equfprnent unrts revaluated - 1534 

/ 
2 
A 

Hagler Barlly Consult~ng 

Balance cost 
before reval on 
(the faclltly data) 

2 

Data reflected In accounlrng report Balance cost - 9269493654 
Depreclatlon sum - 7679848945 
Net deprecrated 
value - 1589644709 

The facrllly dala alter revaluatron for 61 01 Ci6 
Balance cost Sum of deprecratro I 4 

value 
3 

Dlrector of lnforrnat~on and Automatron Center 
of ' Kazakstanenergo (srgnature) S Tazhtkenov 

May 21 1996 
Seal 



Overall Sheet of Revaluation On Groups of 
'Baslc Energy Equipment For 01 01 96 With Expert Evaluation 

Data are glven In tenge Enterpr~se 528201 Karaganda GRES Sheet No 2 

TOTAL 1092015822 11500863779 10243514434 1257349345 10894901348 9712123033 1182778315 

A number of equ~prnent unlts revaluated 427 

Group of 
rate of 

deprecrallon 
1 

Data reflected In accounllng report Balance cost - 10894901348 
Deprec~at~on sum - 971 21 23033 
Net depreciated 
value 1182778315 

The fac~t~ty data after revaluat~on for 01 01 96 
Balance cost Sum of Net deprec~aled 

deprec~at~on 
4 

value 
I 5  3 

Balance cost 
before reval on 

(the fac~lrty data) 
2 

D~rector of lnformalron and Aulomat~on Center 
of 'Kazakstanenergo (srgnature) S Tazhlkenov 

May 21 1966 
Seal 

Devratlons from I Average reval on 
market value , coeff (with experl 
- - evaluation) 

B - 
- --  

10 

Data w~lh expert evaluakon-@ken rnlo account 
- 

Net depreciated 
value 

8 - - - -  

Balance cost 

6 

Sum of 
depre_c~akon 

7 - - - -  



Overall Sheet of Revaluat~on On Groups Of 
'Bas~c Energy Equ~pment For 01 01 96 W~th  Expert Evaluation 

Data are glven In tenge Enterpr~se 528501 Ekibastuz GRES-1 Sheet No 2 

The factltty data after revaluallon for 01 01 96 
Balance cost I Sum of I ~ e t  deprec~at~on 1 Group of 

rate of 
, deprec~alton 

1 

Balance cost 
before reval on 

(the fac~ltty dala) 
2 

TOTAL 5570463727 70304134320 38286157118 32017977202 44180225044 21783435554 22396789490 -26123909276 

Data wtth expert evaluation ta@n lnto account 
Balance cost Sum of Net deprec~at~on 

depre_ct_aflon value I - B  6 1 7 - - -  

A number of equtpment untts revaluated 285 

.+ 

Data reflected In account~ng report Balance cost - 44180225044 
Deprec~at~on sum - 21783435554 
Nel deprectated 
value 22396789490 

2952606723 435771786 2516834937 2 5 
501615076 68978652 432636424 2 5 
233805475 79794439 15401 1036 2 5 
500401 175 104372563 39602861 2 2 62 
133021430 33474989 9954644 1 17 

3793270715 2382509795 1410760920 17 
20361474904 9675211927 10686262977 -12370329907 10 58 
4199035348 3239494850 959540498 -1 3736868049 3 98 

27920426 1095 1638 16968788 17 
11289886269 5661328100 5628558169 17 

1262240 558225 70401 5 2 5 
160120 61159 98961 2 5 
4 1580 41580 2 5 

18660806 13832373 4828433 2 5 
6802822 4667274 21 35548 -1671 1320 0 72 

160259935 72386204 87873731 17 

~ev~a t t ons  from 
market value 
- 

- - 

Director of Informatton and Automatton Center 
of Kazakstanenergo (s~gnature) S Tazh~kenov 

Average reval on 
coeff wrth expert 

evaluallon ----- 
l o  

May 21 1996 
Seal 

6 
rC Hagler Badly Cansulltng 



Overall Sheet of Revaluation On Groups Of 
'Basic Energy Equipment For 01 01 96 W~th  Expert Evaluation 

Enterprise 528502 Ek~bastuz GRES 2 Sheet No 2 

Group of I Balance cost I The factltty data afgr revaluat~on for 01 01 96 
rate of before reval on Balance cost I Sum of I Net deprectated I 

TOTAL 2293381668 24737461621 4150135244 20587326377 23063654184 3814574482 19249079702 1673807437 

'Data with expert , eval_uallon - taken , lnto account 1 6ev1att;ns horn 
Balance cost Net deprec~ated market value 

depre_c~a_thon - -- value - -- - - - 
6 -- -- -- ---- - -- -- - - 

A number of equtpment unlts revaluated 278 

Average revat on 
coeff (wtth expert 

eval_u_aBon) - - 
10 

Data reflected In accounting report Balance cost - 23063654184 
Depreclatlon sum - 3814574482 
Net deprectated 
value - 19249079702 

Dlrector of Informallon and Automallon Center 
of Kazakstanenergo (signature) S Tazh~kenov 

May 21 1996 
Seal 

- 
Qa 

$I Hagler Batlly Consulttng 



Depreclat~on Calculation and Ma~ntenance Fund for the Year 1996 

Ek~bastuz GRES 1 
Elublstuz GRES 2 
Zha~nbyl GRES 
Kar~gandlnsk GRCS 2 
Ust-Kamenogorsk hydro 
Shulblnsk hydro 
South-Kazakhstan GRC 
Flllal of Elubastuzenerg 
Electnc networks 
Inter-system networks 

Total 

i Clectr~~ slatloll 
I I 

* These figures are related to a tanff request subm~tted by Kazakhstancnergo, not an approved tanff 
Deprec~at~on rate 7 8% whlch IS eq 12 82 years, on average 

Rcpalr fund I0 0% 
Energy sales 1996 43 800 Gwh 

Exchange rate, 1996 65 tengel$ 

Colrrnui r udded by HBC 
Net 

gencratlon 
nllll~on 
kwh 

Dulu pro1 uled 1)y Kuzuhh rtunerrer g o  tit mllllort fertge 
Cost ~ n c r e ~ s c  assocratcd 

wlth a swltch lo 
mark_etm deprcc~al~on 

tcngc&Wh ccnt_slkWh 

Ma1111 Fund 
calculated from 

~na~ntenance 
- costs 

Flxcd c o ~ t  

GosCom 
Stat Market 

Included ~n the tar111 

Dcpre C ~pltdl 
c~at~oli nvestmc~it 

Dcprec~lt~on 
(7 8-% of Oxcd cost) 
GosColn 

Stat Mqrket 

M,i~~itcnaace Fund 
(10% of f~xed cost) 

GosCool 
Stat Markct 



Attachment 1 
to the Order of the 

Mmistry of Energy and Coal 
Industry 

No dated 

APPROVED 
by the Resolution of the 
Cabmet of Mrnisters of the 
Republic of Kazakstan 
No 1 178 dated October 21, 1994 

PROVISION 
on the Procedure of the Flxed Assets Indexation of the Enterpnses, 

Organizations and Institutions 

1 The present Provision establishes the unified procedure of the fixed assets 
indexation of the associations, enterprises, organizations and institutions to provide 
the economically sound bass and conditions for the generation of the capital assets 
renewal funds and for the adapt~ng the fixed assets value to the acting prices 

2 The value of buildings (except the residential ones), structures, transfer devices or 
transmission mechanisms, mach~nery and equipment, transportation facilities and 
other types of fixed assets are subject to be Indexed regardless of the technical status 
and depreciation (wear) rate, no matter whether the above fixed assets are operatmg, 
conserved, m reserve, under the constructlon m progress, leased to the temporary use 
or upon mortgage 

3 The initial data for the fixed assets indexation are the latter's total balance cost 
determined by the results of the inventory as at October 1, 1994, and the coefficients 
of fixed assets value increase determmed on the basis of the average Indices 
(conversion factors) of the wholesale prices of the industrial producers (accordmg to 
the Attachment) 

4 Beginning from January 1, 1995 the conversion factors of the fixed assets value 
shall be establ~shed by the RK State Committee for Statistics and Analysis and shall be 
brought to the notlce of the enterprises, organizations and institutions vla the 
territorial bodies of Statistics 

5 In case the expenditures for the constructlon (construction in progress included) and 
purchase of the bulldmgs, structures and transfer devlces (transmission mechanisms) 
were made In different time periods, the above assets Indexation shall be performed 
separately by the periods of the construction and purchase and by the coefficients 
related to these perlods 



6 The results of the fixed assets mdexatlon and the deprec~at~on deduct~ons shall be 
reflected m the accounting and stat~st~cal records according to the procedure 
established bv the RK Mlnlstry of Fmance and RK State Committee for Statlstlcs and 
Analys~s 



January 12, 1996 

MINUTES 
of the Meetmg on the Discussion of the MECI 

Proposal on the Flxed Assets Revaluation 

Participated 

A representative of the State Committee for Statistics and Analvsis, 
A representative of the RK Mmstry of Fmaance, 
A representatwe of the RK Mrnistry of Economy, 
A representative of the Mrnistry of Energy and Coal Industry 

Havmg llstened to Mr Dukenbavev's (Kazakstanenergo Ch~ef  Engmeer) proposal on 
the fixed assets revaluat~on of the MECI energy enterpnses and havmg discussed the 
options of calculatmg the book value conversion factors, the participants came to the 
followmg mutual oplnion 

1 It is necessary to reconsider the fixed assets value coefficients of the MECI 
Enterprises because m the Electnc Power Induwrv the equipment of the lndlvlduai or 
smgle-nem product~on 1s used and the construction of the power fac~lities was camed 
out t ~ l l  1991 

2 In accordance with the Resolution of the RK Cabrnet of Ministers No 958 dated 
July 10, 1995 the proposed options of the coefficients calculat~on do not contradict 
with the fixed assets market value and may be used m case the positive expert advice 
1s obtamed and the expert has a License of the Government of the Republ~c of 
Kazakstan 

Kulekeev J , (signature) 
the State Committee for Statistics 
and Analysls 

Guzieva L , 
Mmistry of Fmance 

Luchrnskava N , 
Mmstry of Economy 

(signature) 

(signature) 

Gallnova V , (signature) 
Dukenbayev K , (signature) 
Mrn~stry of Energy and Coal Industry 



APPROVED 
by Khrapounov V , 

Mmner  of Energy and 
Coal Industry of the 

Republic of Kazakstan 

(signature) 
January 16,1996 

In pursuance of RK Cabmet of M m t e r s  No 1178 dated October 21, 1994 and wlshmg to establ~sh an 
economicallv sound bas~s for the generation of capltal asset renewal funds and valuation of the assets of 
the Muustry of Energy and Coal Industry enterpnses as pan of the process of thelr pnvatuatlon I 

recogrution of the fact that the pnces charged for thezr products are subject to Government control 
alrned at achlevmg objective panty of all Gross Domestic products, we hereby approve the followmg 
book value-to-replacement value conversion factors to be used m the revaluatron of the enterpnses 
fned assets as at I July 1995 

Notes 

Groupsof Fmd Assets 
Bulldmgs, mstallatrons, structures 

Radwav transpon facdities Electricity transmission and 
telecommunication h e s  pipehes Power generatmg machmerv and 
equipment 

Heat engmeenng equrpment (Power generatmg and hot-water 
boders) 
Turbme equipment 
Electnc motors 

Special tools equipment and apphances, computers, peripherals and 
data processmg equipment 

1 General-purpose non-energy related fachties shall be mdex-lmked m the usual way 
2 In lme with the President's Decree No 2235 dated 04 24 95 'On Taxation and Other 

Mandatory Budget Payments", the fvted assets groups have been aggregated 
3 Basic equipment depreciation deductions 1s 8%, burldmgs and structures depreciation 

deductrons - 7% Average deprecration charges m Power industry - 7 8% The nonnative 
servlce lrfe of the energy equrpment IS 13 years 

Conversron Factor f 
2 5 

17 0 

17 0 
17 0 
17 0 

2 5 

Flrst Deputy Mlnlster 
of Energy and Coal Industry 

Dlrector General of 
NES Kazakstanenergo 

Duector of the Automation 
and Informatron Center - 
Organization on Expert 
Advrce lssue 

S Tiesov 

B Orazbayev 



VALLATION OF THE CAPITAL ASSETS 
OWNED BY THE REPL'BLIC OF KAZAKSTAU 

WMSTRY OF ENERGY 
-LVD COAL INDUSTRY ENTERPRISES 



AGREED BY 

RK Mmistrv of the Economv 
RK Mimstrv of Flnance 
RK Mrmstrv of Ene rg  
and Coal Industrv 

APPROVED BY 

Natronal Stat~st~cal C o m t t e e  
of the Re~ubllc of Kazakstan 

In pursuance of RK Cabinet of Wmsters Resolut~on No 1 178 dated 21 October 1994 
and wlshmg to establish an econormcaliv sound bass for the generation of cap~tal asset 
renewal funas and valuation of the assets of fimstrv of Energy and Coal Industrv 
enrerpnses as part of the process or thelr pnvatlzatlon in reco-mt~on of the fact that 
the pnces chwged for their proaucts are subiect to Government control aimed at 
achlevlng oblective panrv of all Gross Domestlc products we herebv approve the 
rbllowmg book value-to-replacement baiue conversion factors to be used m the 
revaluation of the enterpnses' fived assets as at 1 Julv 1995 

1 General-purpose non-enersv related faclllt~es shall be index-l~nked m 
the usual wav 

i F~ved asser grouD I Conversion factor 

7 - Ln lrne nlth Presiaenrial Decree \o  3235 dated 24 04 95 "On taxanon 
and other mandaton buaget pa~ments" the fived asset groups have 
been aggregated 

I I Bu~ldlngs lnsrallations structures 

Raliwav transuon facinties Electncltv transmlsslon and 
telecornmumcat~on lines plpeunes Power generating 
machinerv and equipment 

I 
I Hear engineering equlpmenr f Power generatmg and 

water-neatmg boiiers 
I 
I 

Turblne equrpmenr 

1 Elec~r~c motors 
I 
I Specla1 tools equrpment and appliances computers penpherals 

and data processlnp equipment 

2 5 

17 0 

17 0 
17 0 
17 0 

2 5 



BOOK V A L E  TO REPLACEMENT VALUE CONVERSION FACTORS 
TO BE USED IN THE REVALUATION OF FIXED ASSETS 

4s AT 1 .JULY 1995 

EYPLANATORY NOTE 

The tollow~ng optlons for calculatmg the conversion factors were considered 

I\ market method of calculating the replacement value of fixed assets bv conductmg a 
producer survev 

Option 2 

Cornpanng the cost of fixed assets with the production cost of the comrnerclal 
product 

Optlon 5 

Convers~on based on the o ~ c ~ a l  rouble~dollar and tenge~doilar exchange rate 

Asset revaluation based on changing the caprtal investment - construction work ratio 
prevail~ng at the rime of construction to those applvmg on 0 1 0 1 96 

Optron 5 

F~ved asset revaluation based on the actual cost oi equrpment repalr and replacement 

Optlon 6 

Calculating the replacement value ot. fixed assets on the basis of the cost of equipment 
at norid pnces ruling at the time or construct~on of a power station allowing for 
oueratronal \\ear and tear 



THE DESIGN AND ACTUAL INDICATORS 
OF EKIBASTUZ NO 1 REGIONAL THERMAL POWER STATION AS AT 

1 JANUARY 1996 

Designation 

Cost of power station 
Investment in constructron per 

unlt of output 
Capacrty 

Annual power generation 
Fuel consumption (reference 

fuel) per unrt of output 
Annual natural fuel consumption 

including losses 
Staff numbers per unit of output 

Of whrch operatronal staff 
Power generation costs 

Unit of 
measurement 

rnln roubles/ 
mln tenge 

roubles/KW 
000 KW 
kWhx106 

kg/KWh 

tpa 
No /lo00 KW 
No /I000 KW 
Kopecks/KWh 

Tyin/KWh 
CentsIKWh 

A m o  
Desrgn 

447 28 

119 32 
4 000 
25,924 

0 336 

15 6x106 
0 4 

0 168 
0 382 

u n t  
Actual 

1995 figures 

5 918 7 

1 479 7 
4 000 
7,700 

457 5 

5 9x106 
1 6  

0 335 

102 55 



THE COMMISSIONING OF POWER GENERATING UNITS 
AT THE NO 1 EKIBASTUZ THERMAL POWER STATION 

TOTAL 

mJn roubles 



CAPITAL ASSET VALUES 
AT EKlRASTUZ NO I THERMAL POWER STATION 

IN THE SECOND HALF OF 1995 

Cap~tal asset group 

Bu~ldlngs 
Installatioils 
Trar~sti~~ss~on systems 
Machinery and equipment, ~nclud~ng 

Power generat~on machinery and equ~pment 
Operat~ng niach~nery and equ~plnent 

Measur~ng and control ~nstrurnentat~on and 
equipment, laboratory equ~prnent 
Con~puters 
Other rnach~nery and equlpnlent 
Transport facll~t ies Ra~l  

Others 
0 1 

-- 

2 4 
TOTAL 4,201 7 1 4  5,918 7 

Gross book value as 
at 01 07 1995 

848 7 
342 8 
340 9 

2,579 4 
2,654 5 
110 8 

4 9 
7 1 
0 1 
6 7 
31 5 

Convers~orl factor 

1 5  
1 5  
1 2  
1 4  
1 4  
1 4  

1 6  
1 4  
1 7  
1 2  

Gross book value 
recalculated for 

01 08 1995 
1,273 1 
514 2 
469 8 

3,594 3 
3,439 2 

155 1 

7 8 
9 9 
0 2 
46 9 



CHANGES IN COST INDICATORS 
CALCULATED IN ACCORDANCE WITH THE VARIOUS OPTIONS 

Note The mult~pl~ers relate to values for 01 08 95 

b 

I t~d~cator 

F~xed asset value 
Absolute, niln tenge 
Change of mult~pller 

Annual deprec~at~on charges 
Absolute, mln tenge 
Change of niult~pller 

Cost of niajor overhaul 
Absolute, mln tenge 
Cliange of mult~pller 

Property tax 
Absolute, mln tenge 
Chatige of multlpl~er 

- 
Per~ods 

Actual values 
as at 01 08 95 

5,918 7 
1 0  

236 7 
1 0  

591 9 
5 9 

29 6 
1 0  

Opt~ons 

1 

93,083 8 
15 7 

3,728 4 
15 7 

9,308 4 
2 7 

465 4 
15 7 

2 

9 1,438 1 
15 4 

3,657 5 
15 4 

9,143 8 
2 6 

457 2 
15 4 

3 

96,006 4 
16 2 

3,8402 
16 2 

96,006 6 
2 8 

480 0 
16 2 

4 

106165 4 
17 9 

4,2466 
17 9 

10,616 6 
3 0 

530 8 
17 9 

5 

120,763 8 
20 4 

4,830 6 
20 4 

12,076 4 
3 5 

603 8 
20 4 

6 

95,309 5 
16 I 

3,812 4 
16 1 

9,530 9 
2 7 

476 5 
16 1 



EQUIPMENT COST ESCALATION FACTORS 
CALCULATION BASED ON COMPARISON OF 1995 PRICES WITH 1991 PRICES 

Cost escalat~oli 
factor 

VAT - 28% 
Tralisport - 20% 

Serv~ces not 
covered by 

contracts - 3% 

Eqtupment 
acqu~red dur~rig 
1994- 1995, telige 

1 Llst yrlce 111 1984, 
Equlprneli t type tenge 

1 Major equ~pment 

Price co~~verted to 
1991 levels, tenge 

165 
142 
165 
145 
44 
173 
74 
115 
159 

151 

151  
1 5 1  

151 
151  

187,150,000 
475,125,000 
342,090,000 

86,789,500 
26,78 1,485 
30,408,000 
4,833,522 
1,762,487 
7,172,792 

Boller PP- 1650 7,213,663 
Turblne K-500/240 3,248,5 18 
Turboger~erator TGV-500 1,340,000 
Transformer TTS-630000 585,000 
Forced-draft blower 595,550 
Turb~ne K- I I ,  OP- 1 175,000 
Electrostatic filters 42,180 
Purnp OPV-5- 145 22,500 
P L I ~ I I ~  TSN-3000- 197 66,500 

1 1  1,776,178 
5,035,203 
2,077,000 

906,750 
923,102 
271,250 

65,379 
34,875 

103,075 



CAPITAL ASSET REPLACEMENT COSTS AND DEPRECIATED COSTS AT EKIBASTUZ NO 1 THERMAL POWER STATION 

Note KI - Depteciated to gloss value ratio, K3 - Revaluattoti for 0 1 10 94 K5 - Revaluat~o~l for 0 1 08 95 
K2 - Revaluattoti for 01 0 l 93 K4 - Rouble to teiige convetston factor 

(K2 x K3) 500 

Grosq book value rec~lcltlated for 01 08 1995 
ml11 tengc 

1,273 1 

514 2 

469 8 

3,594 3 

3,439 2 

155 1 

7 8 

9 9 

0 2 

46 9 

0 1 

2 4 

5.918 7 

Capllal asscl group 

Bt~tldttigs 

l~lstallat~orls 

Tra~isnitsston systenls 

Machtnery and equtpment, ~ncludlng 

Power generat~on macl~ttiery and equlpnietit 

Operattng macli~nery and eqltlpnlent 

Mexurtl~g arid control ~nstr~tme~ltatton and equtpment laboratory 
eqlltpnient 

Con~puters 

Other mach~nery and equipment 

Tmnsport hc~lt t~es Ratl 

Others 

Tools 

Mltior ~i~allrifacturtng and auxtltary eqtllpnielit 

TOTAL 

Gross book value (111 1984 1991) 
prlces before revalual~on) nlln 

roubles 

154 0 

62 2 

42 5 

397 3 

377 3 

17 0 

10 

19  

0 02 

0 8 

4 5 

0 01 

0 3 

661 6 

Cor~verstori faclors 

K4 

5 51 

5 51 

9 21 

6 51 

6 51 

5 04 

3 68 

6 51 

8 42 

7 07 

4 49 

4 49 

K3 

81 

8 1 

48 

88 

88 

105 

92 

88 

81 

93 

102 

102 

K I 

14 2 

19 7 

41 4 

55 8 

55 0 

73 0 

67 7 

55 4 

25 2 

42 8 

28 7 

28 0 

7 4 

42 9 

K5 

15  

15  

I 2  

1 4  

1 4  

14 

16  

14 

17  

12  

2 0 

17 

14 

K2 

34 

34 

47 

37 

37 

24 

20 

37 

52 

38 

22 

22 



EQUl PMENT COST ESCALATION FACTORS 
CALCULATION BASED ON COMPARISON O F  1995 PRICES WITH 1991 PRICES 

CONT'D - 

VAT - 28% 
Transport - 20% 

Serv~ces not covered 
by cotitracts - 3% 

Eqirrpniertt acqutred 
durllig 1994- 1995, 

telige 

Equ~pnie~it type 

k 

Cost escalattot~ factor 

I Major equ~pliient cont'd 

Ltst prlce ~n 1984, 
tenge 

Raw water heaters 

Electr~c rliotor ABKA 1000/1500 

Separators 

Hlgll voltage equlpnient 

Sw~tcli W D  220-40/2000 

Pr~ce colivetted to 
1991 

levels, tenge 

2,264, 250 

5,434,218 

2,062,558 

23,206,105 

6,545,322 

3,708,492 

14,654,165 

28,790 

45,800 

17,560 

350,000 

72,000 

2 Other equ~pment 4 

151 

151 

151 

- 

1 2  

151 

121 

44,624 

70,990 

27,2 18 

542,500 

1 1  1,600 

Turboco~iipressors 33,294 

77 

115 

114 

43 

70 

168 

144 Tralisfo~nier TRDNS-4000/20 

GROUP I EQUIPMENT TOTAL 

109 

TOTAL 

79,000 

13,903,541 

32,855,450 

122,450 

127,028,488 

307,O 10 151 590,95 1 



MARKET VAI-UE OF MAJOR ITEMS OF EQUIPMENT AS AT 01 01 96 

OPTION I 

Factor 

1 5  

15 

1 4  

24 8 

24 7 

23 7 

8 3 

15  

2 6 

3 3 

1 5  

15 7 

Cap~tal asset group 

Bu~ldrngs 

l~istallat~o~is 

Trans~iirss~o~i systems 

Mach~~iery and equlpnlent ~~ ic lud~ng  

Power generatloll niach~nery and equipment 

Operat~ng mach~nery and equ~pnient 
Measuring and co~itrol ~~istru~iientat~on and 
equlpment, laboratory equlpnient 

Conlputets 

Other niacli~nery and equipmetit 

Transport f ac~ l~ t~es  Ra~l  

Tools 

Mulor niauufattur~ng and aux~lrary equipment 

TOTAL 

Values as at 0 1 08 1995 

1,273,089,406 

5 14,205,926 

469,820,34 1 

3,594,253,024 

3, 439,167,851 

155,085 173 

9,Y 50,379 

171,370 

46,853,774 

120,878 

2,388,654 

5,9 18,679,839 

Ma1 ket value 

1,909,634,107 

771,308,888 

657,748,477 

89,03 1,824,183 

85,039,929,5 12 

3,991,894,67 1 

82,907,240 

254,286 

120,906,092 

40 1,283 

3,394,965 

93,083,769,968 



CAPITAL ASSET VALUE COMPARED WITtI PRODUCTION COSTS 
OPTION 2 

~1a11~111lSSl011 systems I 9 3 I 8,503 7 I 15,332 5 

Cap~tal asset group 

At Kazakstan electr~c~ty pr~ces 
a sa t01  01 96 

Macli~nery and equlpment nlclud~ng 

At world electr~c~ty prlces 

Relat~ve value Necessary ~eplacement value 

Power generatloll mach~nery and equlpnietit 

equlpnlent, laboratory equlpnlent I 0 12 I 105 7 I 197 5 

58 5 I 53,491 3 I 96,442 8 

Operat~ng n~acl~nlery and equipment 
Measur~ng and control ~ristrunlentat~oli and 

I 

Transport f a c ~ l ~ t ~ e s  Rall I 0 9 I 821 0 I 1,473 8 

2 6 

Colliputers 

Otlier mach~nery and equ~pment 

M111or manufacturing and aux~l~ary equ~pment ! 0 03 ! 27 4 1 49 5 

2,375 4 

0 17 

0 002 

Tools I 0 0015 

4,276 7 

155 4 

1 8  

1 4  

TOTAL 

280 3 

3 2 

2 5 

Note I At Kazakstan pllces Des~g~i  output x price of I kWll x deprec~at~or~ clla~ge fact01 x selvlce l~ fe  = 25924 X 1 19 x 0 078 x 38 = 91438 1 
2 At w o ~  Id pl lces 25924 x 6 0 x 0 053 x 20 = 164876 7 

100% 91,438 1 164,876 7 



RECALCULATION OF FIXED ASSET VALUES 
BASED ON ROUBLE TO TENGE EXCHANGE RATES 

OPTION 3 
Cap~tal asset group Gross book value at 1984- 199 1 yrlccs Gross replacement value as 

befole revaluat~on ~nln roubles at 01 08 1995, nlln tenge 

Transn~~ss~o~l sysiena 42 5 5,220 6 

Mach~nery and equ~pment ~ncludu~g 397 3 56,966 2 

Power generation mach~nery and equlpnlent 377 3 54,107 3 

Operating niacll~nery and equ~pnient 17 0 2,299 9 
Measur~ng and control ~nstrumentat~on and equ~pment, 
laboratory equipment 

Other machulery and equ~pment 0 02 2 7 

rransport f ac~ l~ t~es  Ra~l 0 8 98 3 

Others 4 5 I 
I 

rOTAL 661 6 96,006 4 
Note I The oflic~al rouble to tenge exchange rate on 01 07 95 was 109 42 

2 the revaluat~on factor applied to 01 08 95 was 1 4 



' 
THE GROSS REPLACEMENT COST OF EKIBASTUZ NO I THERMAL POWER STATION 

AS AT01 07 95 CALCULATED ON THE BASIS OF A CONSOLIDATED BUDGET AND MARKET-BASED 
CAPITAL CONSTRUCTION INFLATION RATES 

OPTION 4 

Note K 1 - 1969 to 1984 prlce converslon factor 
K 2 - 1984 to 1991 prlce converslon factor 
K 3 - Conversion factor used to arrlve at 1995 market prlces 
K 4 - 0 1 07 95 to 01 08 95 prlce converslon factor 

Depreciated 
replacement 

cost at 01 08 85 
prlces, mln 

tenge 

19,287 6 
7,673 4 
73,832 2 
5,372 2 

106,165 4 

Form of Expend~ture 

Bu~ld~ng and construct~on 
Installat~on 
Equrpment 

Other expend~ture 
TOTAL 

Consol~dated budget 
cost at 1969 prices, 

000 roubles 

213,770 6 
85,046 9 

240,878 2 
58,391 8 
598,087 5 

PRICES CONVERSION FACTORS 

K I 
1 18 
1 18 
1 13 
1 0  

K4 

1 4  
1 7  

K 2 
1 54 
1 54 
1 55 
1 09 

K 3  
49,65 1 
49,65 1 
125 0 

49,65 1 



REPLACEMENT AND DEPRECIATED VALUE OF CAPITAL ASSETS 
AT EKIBASTUZ NO I THERMAL POWER STATION 

CALCULATION BASED ON ACTUAL AND STANDARD 
COSTS OF  A MAJOR OVERHAUL 

Standard essent~al fixed assel 
replacement cost, mln tenge 

3,5 19 0 
5,371 7 
6,106 5 

99,256 5 
92,801 5 
1,818 2 
4,278 0 

358 7 

1,300 7 

113 9 

OPTION 5 

Minor manufacturing and auxil~ary equipment 
Non-~ndustrial operations 13 3 458 9 
TOTAL 4,201 7 3,500 4 120,763 8 
b 

Note The maintenance fund support factor K = 34 5 

The cost of actual major 
overhauls carried out in 1995, 

mln tetige 
102 0 
155 7 
177 0 

2,877 0 
2,689 9 

52 7 
124 0 

10 4 

37 7 

3 3 

Capital asset group 

9 

Bulld~ngs 
Installat~ons 
Transmission systems 
Mach~nery and equrpment, including 

Power generation machinery and equ~plnent 
Operat~ng mach inery and equ~plnent 

Gross book value as at 
01 07 1995 (not ~ndexed to 

01 07 1995), mln tenge 
848 7 
342 8 
399 9 

2,579 4 
2,456 5 
I108 

Measuring and control instrumentation and 
equipment, laboratory equipment 
Computers 
Other machinery and equipment 
Transport f a c ~ l ~ t ~ e s  Ra~ l  

Others 

4 9 

7 1 
0 1 
6 7 
31 5 

Tools 0 06 



FIXED ASSET REPLACEMENTVALUE CALCULATED ON THE BASIS OF  WOKLD PRICES FOR EQUIPMENTATTHETIME O F  
CONSTRUCTION OF THE POWER STATION, WITH ALLOWANCE FOR OPERATIONAL WEAR AND TEAR 

OPTION 6 

Capltal asset group 

C 

Bulld~ngs 
Installations 
Tratism~ssion systems 
Mach~nery a~ id  equipment, ~ncludrng 

Power generation machinery and equ~pment 
Operating machinery and equipment 

Measur~ng and control instrumentat~on and 
equlpment, laboratory equlpment 
Computers 
Other tnach~nery atid equ~pment 
Transport f a c ~ l ~ t ~ e s  Rail 

Others 
Tools 
Minor manufacturing and auxiliary equipment 
TOTAL 

Notes I Tlie servlce lrfe of fixed assets IS assumed to be 25 
hours after 11s servrce llfe lias been extelided and lias 2 sucll corisecutrve pcrrods, each of 20 000 liours Tlie depreclatloll factor = 0 44 

2 Equrpmetit efficiency factor = Actual output/Destgtl output = 0 297 

mln tenge 
Deprec~ated value 

Upper lrmit 
36,198 4 
14,694 4 
16,665 6 

1 10,028 8 
104,832 0 
4,659 2 

104 6 
3 6 

286 7 
1,254 4 

2 7 
53 8 

179,708 0 

Gross book 
value as at 

0 1 07 95 (not 
indexed to 
01 07 95) 

848 7 
342 8 
390 9 

2,579 4 
2,456 5 

I108 

7 1 
0 1 
6 7 

31 5 
0 06 
1 4  

4,201 7 

years Thrs assuniptlotl 

Lower 111n1t 
19,198 1 
7,793 3 
8,838 7 
58,354 6 
55,598 4 
2,471 0 

161 6 
1 9  

152 1 
665 3 

1 4  
28 5 

95 309 5 

Relatlve 
value, % 

20 2 
8 2 
9 3 

61 4 
58 5 
2 6 

0 17 
0 002 
0 16 
0 7 

0 015 
0 03 
100% 

IS based 

Gross vdlue at 
world prlces 

64,640 0 
26,240 0 
29,760 0 
196,480 0 
187,200 0 
8,320 0 

544 0 
6 4 

512 0 
2,240 0 

4 8 
96 0 

320,907 2 

on R u ~ s r i r i  operatlolial tlie macll~riery operates for 150 000 

Deprec~atlo~~ 

28,441 6 
11,545 6 
13,094 4 
86,451 2 
82,368 0 
3,660 8 

239 4 
2 8 

225 3 
985 6 
2 1 

42 2 
141,199 2 

practice, whereby 



AVERAGED-OUT COST OF EQUIPMENT ESCALATION FACTORS 
CALCULATION BASED ON A COMPARISON OF 1995 PRICES WITH 1991 PRICES 

Equrpment type L~st prrce 111 1994, Number of macli~nes Contr~butron to total Equrpment cost Unrt cost factor 
telige ~nstalled cost of power slat~on escalatron factor 

I Major equlpmellt 

630000 
Forced-draft blower 595,500 16 3 5 44 I54 
Turbrne K- 1 I ,  OP- l 175,000 8 0 5 173 87 
Electrostat~c filters 42,180 16 0 3 74 17 
Pump OPV-5-145 22,500 18 0 25 115 17 

Pump TSN-3000- 197 66,500 8 0 2 1 59 32 

500 
Transformer 'ITS- 

3,498 
1,349 
644 

165 
142 
165 

585,000 

21 2 
9 5 
3 9 

8 
8 
8 

 oiler PI- 1650 
Turbine K-500/240 

Turbogenerator TG B- 

8 

7,213,663 
3,248,518 
1,340,000 

1 7  145 247 



AVERAGED-OUT COST OF EQUIPMENT ESCALATION FACTORS 
CALCULATION BASED ON A COMPARISON OF 1995 PRICES WITH 1991 PRICES 

CONT' D 

Equipment type 

Raw water heaters 
Electrlc motor ABKA 

K= 109 - ar~thmet~c average factor for equlpment cost escalatlon for tlte two groups 
The relatlve contr~butlon of equlptnent to costs was deterlnlned taklng 111to account the total cost of Eklbastuz No 1 equlprnent at 1984 

prlces (272 2 lnln roubles) 
K= 125 - averaged equlpment cost escalatlon factor 

Equipment cost 
escalat~on factor 

1 ooo/ 1 500 
Separators 
Hrgh voltage 
equlpment 
Swltch W D  220- 
40/2000 
Turbocompressors 
Transformer 
TRDNS-4000/20 
GROUP l 
EQUIPMENT TOTAL 

Unlt cost factor L~st prlce ~n 1994, 
tenge 

28,780 
45,800 

17,560 
350,000 

72,000 

2 1,480 
79,000 

13,903,54 1 

Number of machlnes 
installed 

8 
16 

2 Other equipment 

Contrlbutlon to total 
cost of power stallon 

equlpment, % 

8 
8 

8 

8 
8 

TOTAL 

0 1 
0 3 

0 05 
1 0  

0 2 

0 6 
0 2 

43 4 

56 6 
100 0 

77 
115 

8 
35 

114 
43 

70 

168 
144 

109 

6 
43 

14 

101 
29 

6,286 

6,170 
12,456 



Example of Wholesale Tar~ff Calculat~on Based on Rate of Return 

Because the power sector is malung a transition to a competitive wholesale market, 
~t is not worthwhrle to calculate wholesale tanfs based on rate of return Instead, In 
Chapter 6 ,  we project trans~t~onal tar~ffs on the bas~s of a moderate 10 percent 
Increase in the average tanff at the wholesale level The methodology presented ~n 
Chapter 3 for the calculation of transmssion charges could be mod~fied to calculate 
sales tarlffs for Kazakstanenergo Several steps would be involved 

1 Energy balance Est~mate the amount of electricity purchased and sold by 
Kazakstanenergo, including lmports and exports (See Append~x B for 
sample calculations ) 

2 Asset revaluatton Estimate the value of the h~gh-voltage network owned by 
Kazakstanenergo (See Append~x L for sample calclations) 

3 Strict margtnal cost tartfls Calculate the marglnal cost of energy and the 
margianl cost of capacity at d~fferent voltage levels Uslng marginal costs at 
high voltage, calculate demand and energy charges for d~fferent classes of 
customers of Kazakstanenergo Calculate the system average tariff based on 
marginal cost (See Chapter 5 for sample calculations ) 

4 Transmzssion system revenue requzrement Est~mate the rate of return that 
would be needed to attract capltal investment In the company Then calculate 
the sum of three components (1) depreciat~on, based on revalued assets (2) 
a rate of return on net revalued assets (3) annual operation and malntenance 
expenses assoc~ated w~th  the transmission system and the d~spatch 
department 

5 Purchased power cost For each generating company, autoproducer, and 
foreign country selling electrlclty to Kazakstan, estlmate the prlces at whlch 
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Kazakstanenergo w~ll  purchase capacity and energy (See Appendix D for 
a sample short-term projection ) 

6 Average tariff based on rate of return Calculate the total annual revenue 
requlrement, whlch equals the cost of purchased electricity plus the 
transmsslon system revenue requlrement Then calculate the average tar~ff 
by dlviding the total annual revenue requlrement by the quanuty of energy 
sold by Kazakstanenergo 

7 AdJustment of nzargzruzl cost tangs The marglnal cost tar~ffs for customers 
of Kazakstanenergo are multipl~ed by the ratlo of the average tariff based on 
rate of return to the average tar~ff based on marglnal cost The result is a set 
of wholesale tarzffs 

A sample calculat~on of the average tariff based on the rate of return (Step 6) is 
shown on the following pages The estimates of power purchases and sales were 
made in March 1996 and now outdated 

Step 7 IS required because the average tariff based on the rate of return or other 
financ~al crlterla is normally different from the average tariff based on marginal 
cost There are several reasons why this result IS normal 

In most power systmes there are some older generating stations w~th  costs 
below LRMC - for example, hydrostations which cannot be duplicated m the 
future 

The LRMC calculation IS typ~cally based on the least-cost mx of generation 
sources under stable consitlons The actual mix of generatlon sources usually 
does not represent the perfect least-cost solut~on to the power system's needs 
based on the level of customer peak load, the fuel prlces, restrictions on the 
fuel availability, and other parameters For example, it IS common to find 
that the actual reserve margln IS e~ther too h~gh or too low relatlve to the 
opt~mal reserve margln needed to achieve a rel~abrlity target 

The actual rate of return on capltal for exlstlng power stations and networks 
usually does not match the simple theoretical parameters used to show the 
rate of return on cap~tal In the LRMC calculation For example, the actual 

-- 
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rate of return may be negative dunng penods of high inflation 

In some situations Step 7 should not be Implemented at all For example, a large 
industrial customer may argue that he should receive a lower price for electricity 
because he is able to generate electricity more cheaply, for his own consumption, 

than he can buy ~t from the network - elther from generating companies or from 
resellers such as reglonal networks In this situation the pnces charged by the owner 
of the network (a natural monopoly) should equal the long-run marginal cost of 
network services, and the prices charged by generating compames should be 
competltlve prlces If the lndustrlal customer 1s able to generate electrrc~ty very 
cheaply, he should do so, but the network enterprise should not offer to sell 
electrlclty at a prlce which is lower than long-run marginal cost 
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Example of Wholesale Tar~ff Calculat~on 

Target Rate of Return 20 0% on revalued net fixed assets 

Per cent of Target Return each year 

Exchange Rate - TengelUS $ 65 

Purchase Costs 
Net generation by NES gencos, GWh 
Ekibastuz 1 6,967 6,967 6,967 6,967 8,000 
Ekibastuz 2 4,173 2,968 3,864 3,414 2,514 
Karaganda 2 3,120 3,120 3,120 3,120 3,120 
Zharnbyl 5,583 5,583 5,583 5,583 5,583 
Total 19,843 18,638 19,534 19,084 19,217 

Unit purchase tariff, Tengelkwh 
Ektbastuz 1 2 652 2 630 2 574 2 519 2 377 
Ekibastuz 2 2 994 3 994 3 050 3 286 4 108 
Karaganda 2 1 048 1 261 1 297 I 332 1 340 
Zharnbyl 1 557 1 612 I 599 1 587 1 575 
Average 2 164 2 313 2 186 2 190 2 202 

Energy purchase costs, rn~lllon Tenge 
Eklbastuz 1 1 8,475 18,323 17,936 17,550 19,014 
Ek~bastuz 2 12,494 11,856 11,785 11,216 10,329 
Karaganda 2 3,270 3,934 4,045 4,157 4,180 
Zharnbyl 8,695 8,998 8,930 8,861 8,793 

Total 42,933 43,109 42,696 41,785 42,316 

Net generation by other Kaz producer GWh 
Auto producer - AK Turbo 775 775 775 775 775 
IPP -- Yerrnakovskaya 10323 10323 10323 10323 10323 

Bukhtarrninskaya 2,849 2,849 2,849 2,849 2,849 
Kapchagayskaya 866 866 866 866 866 

Total 14,813 14,813 14,813 14,813 14,813 

Unit purchase tariff, Tengelkwh 
Auto producer - AK Turbo I 625 1 625 1 625 1 625 1 625 
IPP - Yermakovskaya 0 831 1 591 1 636 1 680 I 703 

Bukhtarm~nskaya 0 081 0 650 1 300 1 300 I 300 
Kapchagayskaya 0 126 0 650 1 300 1 300 1 300 

Average 0 687 1 357 1 551 1 582 1 598 

Energy purchase costs, rn~llion Tenge 
Auto producer -- AK Turbo 1259 1259 1259 1259 1259 
IPP -- Yermakovskaya 8573 16422 16884 17346 17577 

Bukhtarm~nskaya 23 1 1852 3704 3704 3704 
Kapchagayskaya 109 563 1126 1126 1126 

Total 101 73 20096 22973 23435 23666 
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Example of Wholesale Tariff Calculatron 

1996 1997 1998 1999 2000 

Purchases from other countries, GWh 
Russ~a 
Turkmenistan 
Uzbekistan 
Kyrg  sta an 
Total 

Un~t purchase tar~ff, US centslkwh 
Russ~a 
Turkmenlstan 
Uzbekistan 
Kyrgistan 
Trans~t fee US cents/kwh/1000km 

by Uzbek from Turkmen 
by Uzbek from Kyrgiz 

Average Purchase Tarlff (centslkwh) 
Average Purchase Tar~ff (Tenlkwh) 

Energy purchase costs, rnlll~on Tenge 
Russ~a 
Turkmenlstan 
Uzbek~stan 
Kyrg~stan 
Plus Trans~t by Uzbek from Turkmen 

by Uzbek from Kyrg~z 
Total 

Less VAT on Purchased Power 
(IPP's plus Other Countries) 

Total Net Energy Purchased (Gwh) 

Av Energy Cost (Tengelkwh) 

Total Energy Purchase Costs 
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Example of Wholesale Tariff Calculation 

1996 1997 1998 1999 2000 

Revalued F~xed Assets 
of the NES network 
Gross Book Value @ 08 01 95 
Accumulated Deprecratron 

Net Book Value @ 08 01 95 

Revaluation Factor @ 1 711 1 195 

Revalued Frxed Assets @ Jan 1,1996 

Gross Book Value (opening) 14,901 14,901 14,901 14,901 14,901 
Accumulated Deprec~ation 0 1,162 2,325 3,487 4,649 

Net Book Value (opening) 14,901 13,739 12,576 11,414 10,252 

Annual Depreciatron Rate 0 078 

Capital Expenditure 
Generation 
Transrnrssron 

Total 

Revalued F~xed Assets 
of the Inter System Networks 
Gross Book Value @ 08 01 95 
Accumulated Deprecratlon 

Net Book Value @ 08 01 95 

Revaluation Factor @ 1711 1 195 

Revalued Fixed Assets @ Jan 1,1996 

Gross Book Value (openrng) 
Accurnulated Depreciatron 

Net Book Value (openrng) 

Annual Deprec~ation Rate 0 078 

Cap~tal Expendrture 
Generatron 
Transmissron 
Total 

Hagler Bailly Consulting 



Example of Wholesale Tar~ff Calculat~on 

1996 1997 1998 1999 2000 

Expenses of the 
NES network 
Productlon Serv~ces 
Aux~liary Materials 
Energy 

Wage Costs 
Employee welfare expenditures 
Soclal Development Fund 

Repair Fund 
Em~ss~on/Pollutlon Control 
Other Cash Expend~tures 

Land and Property Taxes 

Total Expenses (excl Amortization) 

Expenses of the 
Inter Electric System Network 
Productlon Servlces 
Auxiliary Materials 
Energy 

Wage Costs 
Employee welfare expenditures 
Soclal Development Fund 

Repair Fund 
Em~ssion/Pollut~on Control 
Other Cash Expenditures 

Land and Property Taxes 

Total Expenses (excl Amortlsation) 

Total network expenses 

Hagler Badly Consulting 



Example of Wholesale Tar~ff Calculation 

Tariff calculation 
At constant prrces, 
lgnonng taxation of profits 

Target Rate of Return - 20 0% 20 0% 20 0% 20 0% 20 0% 

Revalued Net Fixed Assets 
(NES pius Intersystem) 
Requ~red Net Income 

Deprec~ation on Revalued Assets 1,904 1,904 1,904 1,904 1,904 
Forecast Expenses 2,444 2,444 2,444 2,444 2,444 

Total Energy Purchase Costs 65,418 73,994 75,978 75,452 76,176 

Total Revenue Requlred 74,647 82,842 84,446 83,539 83,882 

Less Revenue from Heat 

Net Revenue Requlred from Electrlc~ty 74,647 82,842 84,446 83,539 83,882 

Net Purchases by NES (Gwh) 41,923 40,791 41,687 41,237 41,370 

Less Transmission Losses - % 3 36% 3 35% 3 35% 3 35% 3 35% 
- 1,410 1,367 1,397 1,381 1,386 

Net Sales by NES (Gwh) 40,51 3 39,425 40,290 39,855 39,984 

Requlred Tariff -- Tengelkwh 1 843 2 101 2 096 2 096 2 098 

Requ~red Tariff - US centstkwh 2 83 3 23 3 22 3 22 3 23 

Hagler Bailly Consult~ng 



Appendix G 

Actual and Proposed Tariffs for Kazakstanenergo 

This appendix contains the following tables 

1 Kazakstanenergo 's December 1995 Calculatron of the 1996 Tarlff Thls table 
shows a tariff proposal which was submitted by Kazakstanenergo in December 
1995 but not approved by the government Ths  table was prepared by Hagler 
Bailly Consulting on the basis of tables provided by Kazakstanenergo This is 
the only tanff calculation for which Hagler Badly received complete supporting 
information, including projections of generating capacity, energy generated, and 
fuel cost 

2 Calculation ofthe Electricity Sales Tariflfor the Penodfram I February 96 to 
31 March 96 This table shows tariffs approved by the chairman of the AMC 
on 31 January 96 Average tariffs for all of the energos are shown, m addition 
to the average tariff for Kazakstanenergo This table was prepared by 
Kazakstanenergo 

3 Kazakstanenergo 's February 1996 Calculatzon of the 1996 Tar@ These tables 
show the tariff effective at the begimng of the second quarter (1 April 96) The 
first table shows the tariff proposal submitted by Kazakstanenergo and the 
second table shows the tariff approved by the government in February 1996 
These tables were prepared by Hagler Bailly Consulting on the basis of tables 
provided by Kazakstanenergo 

4 Kazakstanenergo 's 1996 Tarzff Calculation for Purchased Power These tables 
were prepared by Kazakstanenergo This is a set of four tables corresponding 
to four calendar quarters The tenge is projected to lose its value against the 
dollar, the exchange rate moves from 65 tenge/$ in the first quarter to 75 tengel$ 
in the fourth quarter 

- - 

Hagler Ballly Consult~ng 



5 Comparzson Table of Electrzctty Tarzffs Before and Afrer Fzxed Assets 
Revaluatzon Tlus table was prepared by Kazakstanenergo The proposed tanff 
in Option 1 is based upon the status quo - the calculation of Net Fixed Assets 
according to coefficients established by the government The tariff proposal 
presented in Option 2 is to calculate Net Flxed Assets on the basis of the market 
value of these assets, to allocate "profits" to the Repair Fund and the Capital 
Investment Fund, and to lower the amount of profit taxes 

- -  - 

Hagler Badly Consulting 
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AGREED 
Chatrman of AMC (srgnature) 
January 31 1996 

APPROVED 
Mtntster of Energy (signature) 
Dated 

Calculation of the Electricity Sales Tariff for the Period from 1 February to 31 March 1996 

Ermakovskaya GRES 671 17205 39 
Bukhtarmlnskaya Hydro 22 8 474 8 4 81 
Kapchgayskaya Hydro 10 9 144 3 7 55 

NES kazakstanenergo 5898 7 6752 2 87 36 

Cost based 
Expenses 

mln tenge 

b 

Almatyenergo 
Altayengrgo 
Atyrauenergo 
Zapkazenergo 
Karagandaenergo 
Kostanayenergo 
Pavlodarenergo 
Tsellnenergo 
Yuzhkazenergo 

Profitabll~ty % 

Total for reglons 6462 5 9437 2 146 03 140 36 104 

Useful output' Productton 
of elenergy /coat tynIkWh 

mln Kwh i 
I 

Reference 
Tariff m 4 0  

1995 

Revenue Requirement (mln tenge) 
Soc~al Consumpt~n Totat Profit + 

development fund 1 I Losses 
fund 

Index of tarlff 
growth as 

compared to 
4Q 1995 % 

Aggregate 
lncome 

mln tenge 

Tar~ff 
tyn/kWh 



1 1 E Fk~hn\tu/ 
GRCS 2 

1 srtff Proposdl Submtttcd by Kazakstat~cncrgo 
Tot 11 revenue reclu~rc~ncnt 790x7 41917 

I \ t  p trt o l  rev rcq I priidi1~111111  LO\^ 7 IOU 9 1 245 2 
i l l1  / l l t /~ l~& 

I P~c~ductto~~ ILI 11~11 \LI\ ILL\ 459 0 479 0 
2 A u x ~ l ~  t ~ y  III IIL~I II\ YY 6 46 0 
1 Tile1 I 998 0 I OX6 0 
4 t n c ~ k y  Irci~n outs~de Y 7 79 0 

J~rhrnrr~l or! rd nttrrerrrrlr 25661  16100 
5 L 1bi11 LO\I 528 0 315 0 
6 Dedu~t~on lor \ oc~  11 \LLII~I~Y 168 9 1170 

%ILI 11 ~ n w r  tnce 158 4 I l l  0 
En~ploymcnl lund 10 5 6 0 
M e d ~ ~ a l  lnwr tnce 

Purchnsed electr~c cncrky 
7 Deprectdl~on 01 is\ct\ 212 (1 74 0 
X Othcr expcnd~turc\ 16337 1129 2 

Rcp I I~  lund 33317  1IOOO 
l n t e r ~ ~ t  on lo I~I\ 20 0 0 0 
rec\ lor etn~\\~ons I XO 0 X 2 
Other c i~ \h  c.cpend~lure\ I02  0 21 0 

Product~i~n tort o l  c l e ~ l r ~ c  encrgy 
tynlhWh I00 83 76 Xh 

2nd part o l  revenue requ~remcnl 799 4 946 5 
I Expen\e\ excluded Irom ~ncome tax 220 2 122 9 

Lnnd tax 11 2 0 0 
Property I IX 209 0 122 9 
Tran\port tax 0 0 0 0 

Other revenue eye1 from ~ncome tax 168 2 555 2 
III~ once cul~~ec i ro rnc t~~rre rtr r 411 0 268 4 

2 Income tax (30% ot taxable rn~ome) 127 7 80 5 
3 D~\trrbul~on of alter tax ~ n ~ o m e  455 Y 743 1 

SOLIII devclcipment lund 207 0 581 2 
Con\umpt~on lund 248 9 161 9 
Capttnl expend~turec 0 0 0 0 

Useful trutpu~ o f  e l e ~  cntrby Gwh 70504  42220  
Sales 17r1fI tynkWh 112 17 99 28 

Karakstanctacrgo's Iwbruary 1996 Calculat~ot~ of tllc 1996 1 ar~ff  
(Cxpcnscc arc shown In  n i ~ l l ~ o n  lcngc ) 

N ~ t ~ o n i l  lntcr 
Zh ~ n ~ b y l  K ir tb tnd7 South Ehlb I\III/ C l e ~ t r ~ ~  E l e ~ t r ~ ~  

Purchased Ccntril 
GRES GRES K t r~kh \ l t n  

GRES CIIP network 9yq.m nctwork ~ y # t c n  ::::'; :';:ih 

2 89 I 0 Iktrlr I)trr(~ 
II~II r 1101 11t11 L no/ 

2 0 hrc 11 /I( (11 

7 7 Y 11101 r t l c  t l  I)\ III~I~ 111t r l  11r 
951 4 Ktr7rrlrrtrtr Ktr t t l r r t r~~ 

Admln 
expensec 

lltrrtr 
h r r~  e no/ 

brer~ 
III 01 rclrcl h) 
Krrzcrkr~trn 

enrr fin 

Page I 



Kn~akstanenergo's February 1996 Calculat~ntr of the 1996 Tarlff 
(Expenses are sl~own In  mdbon lcnge ) 

I Ek~badu, I GRES l 
I 

rartff Approved by tlrc Covcrnnicnt 
Tot 11 rrvenlle rcqu!rem~nt 5 005 0 
I\( p 111 o l te t  re11 t produ~tton co\t 4 622 5 
rrrc brdrrrh 

I Pr t~du~ t~on  rcl ~ted \ervlce\ 439 0 
2 Auxi l~rry n~ ~ te r~ i l s  YO 0 
7 Fuel 16776 
4 Enerby from ol~t\lde Y 0 

Sttbrorrrl ( ovr (I/ rrrttr~r rctlr 2 175 6 
5 L ~hor  c~)\ t  527 0 
6 Dedu~tton lor \IILI 11 \~LIIIIIY 160 0 

Soc1.11 tn\ur?n~e 154 0 
Etnploy~nent lund 6 11 
Mcdic 11 in\ur m e  

Pu r~h  ~ \ed  elcctr~e enerby 
7 Dcprec~ 111on t r l  ~\ \ctr  159 0 
X Ot l~cr ~ ~ p ~ l l d l t t r ~ e ~  I 601) 9 

Rep III lurid I 5 2 7 Y  
IIIIC~L\I on lo II~\ 5 0 
Fee\ lor en~t\\ i t l t~\ 45 0 
Other cmh expend~tures 27 0 

Production LO\I o l  electr~c energy 
tynkWh 65 56 

2nd p ~ r t  of re\enue rcqulren~enl 7x2 5 
I Expen\e$ excluded I ro~n  ~ncome t i x  110 2 

Land t IX 5 6 
Property tax 104 6 
Tramport t 1% 0 0 

O~her revenue excl lrotn ~ncome tax 792 
Inr onrc rul~lec r ro ~nc onte rur 193 1 

2 lncume tax (70% o f t  lxable income) 57 9 
7 D ~ s ~ r ~ b u t ~ o n  of alter I 1% ii~come 2144 

SOLI 11 develcrpm~nt lund 103 4 
Con\umpt~on lund 111 0 

' Capttal expend~tures 0 U 
U\elal output olelec energy Gwh 7 050 4 
Sales t i r ~ f l  tynkWh 70 99 

Ekibastul 
GRES 2 

Zh?tnbyl K tragandn 
Nattnna' Inter Punhared Central , 

South Ek~b?rtu/ Electric Electnc 
GRES GRES2 GRES CIIP 3ystem ~y r l c rn  eleetrrL Dlgpatch expenses total 

energy Adrnln 
network network 

19 5764 
19 576 4 

Ikrrcc 1)ctrcr 
her\ r nor hrr t r  nor 

been hren 
pr ot rdcd I)} pr ovriled 11) 
K(rr<rl r/(rn KrrzrrX rrun 

enerho cnetArr 

@ Habler Batlly Conrultlng 
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Kazakstanenergo' 1996 Tarrff Calculatron For Purchased Power in I Quarter 

Eleclrlc energy Tarrff on energy Cost of energy Eleclrrc energy Transrt tarlff D~stance ~al&la led Cost of energ TOTAL 
Energy Syslerns 1 purgchied 1 purchased 1 purchased 1 whefid 1 (IOOOkrn) 1 wheeled km I transit lar~ff I wheeled I wrlh VAT -ihoul 1 TEI~I~  1 

curr un~UKwh lhous cur[un~F curr unlVKwh curr un~UKwh - thous curr unl thou_s_curr unl thous curr uz cu_rr_u_n!_Kwh_ 
Russra 1700 3 3 56100 3646566 3038750 178 75 
Turkrnen~stan 800 4 32000 800 2080000 1733333 216 67 
Uzbek~stan 200 4 5 9000 585000 487500 243 75 
Kyrgyzstan 
AkTurbo 135 2 5 3375 135 219375 182813 13542 

Yermakovskaya GRES 3029 46 8 1417572 
Bukhtarmrnskaya (hydro) 773 6 5 50245 
Kapchagayskaya (hydro) 184 10 6 19504 

'TOTAL 6821 - 

Exchange rate tengel$ 65 

NOTE Annual amount of electr~c~ty purchased 21450 mln kWh -- 19072237 thous tenge 
Currency unlts for Yermakovskaya GRES and two hydros - tenge for other countr~es - USD and cents 

* Hagler Ba~lly Consultmg Page 1 



Kazakstanenergo s 1996 Tariff Calculation For Purchased Power in 2 Quarter 

- --- 
Eleclr~c energy ~ a r ~ f f  on energy Cost of energy Eleclrrc energy 'i;ansrl far% ~ ~ s t a n c e  Catcu~ated Cost of energ TOTAL 

Energy Systems G;,-'ased 1 purchased I purchased I wheeled Gwh I (1000 krn) I wheeled krn 1 trans" tariff wheeled 1 w ~ l h  VAT ,hhou t  VAT 1 a I 
curr un~lslKwh thous curr unlt curr un11slKwh curr un~klKw thous curr unl thous 2 r r  unl thous curr unl curr un~VKyh - - - - -- ---- -- -- 

Russra 
Turkmen~slan 
Uzbek~slan 
Kyrgyzslan 
AkTurbo 

Yermakovskaya GRES 2610 2 4 1258020 
Bukhtarrn~nskaya (hydro) 792 6 7 53064 
Kapchagayskays (hydro0 249 10 9 27141 

Exchange rate tengel$ 67 

C 
Hagler Ba~lly Consult~ng Page I 



Kazakstanenergo's 1996 Tar~ff Calculation For Purchased Power in 3 Quarter 

Electr~c energy Tar~ff on energy Cost of energy Electr~c energy iranslt tar~ff ~ ls tahce  Calculaied Cost of energ TOTAL 

1 Energy Systems ,p;rChased 1 yrcyased I purchased / wheeled Gwh 1 (WOO km) 1 wheeled k 1 t rans a whee.'." 1 1"" '11" VAT 1 Tar" 1 
curr unltslKwh thous curr un~t  curr un11sIKwh curr un~tslKw thous curr unl fious curr unt Ihous curr unl curr u ~ ~ ~ s I K w  

Russ~a 
Turkmen~slan 
Uzbek~stan 
Kyrgyzstan 
AkTurbo 

'TOTAL 

Yermakovskaya GRES 
Bukhtarm~nskaya (hydro) 
Kapchgayskaya (hydro) 

1 TOTAL 

Exchange rate tengel$ 

E Hagler Ba~lly Consulting Page I 



Kazakstanenergo's 1996 Tariff Calculation For Purchased Power in 4 Quarter 
- -  - - - - - - -- - -- -- - - - -- --- - 

Eleclrlc energy iarlff on energy Cost of energy Eleclrtc energy Trans11 tarG D~slance Calculated ost of energ TOTAL 
Energy Syslerns 1 p u r c h r  I purchased 1 purchased 1 :heeled Gwh I (100 km) I wheele. kd lranstl tarlff p e e l e d  w." VAT r%iz " - T a r l ~  

I curr unllslKwh thous curr untls curr un11sIKwh curr un~lslKwh lhous curr unll lhous curr untt thous curr unll c u r  @tVKwh_ - --- - - - - -- I 
Russla 
Turkmentstan 
Uzbek~slan 
AkTurbo 
Kyrgyzstan 
TOTAL 

Yermakovskaya GRES 231 1 55 2 1275672 
Bukhlarmnskaya (hylro) 600 7 7 46200 
Kapchagayskaya (hydro) 188 12 5 23500 

Exchange rate tengel$ 75 

t? 
- =  Hagler Badly Consulltng Page  1 
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Appendix H 

Wholesale Power Contracts 

The purchase and sale of electricity by Kazakstanenergo is subject to the terms 
and conditions of contracts This appendix contains four sample contracts 

1 Contract for the purchase of electnc energy from a generating 
station 

Contract for the purchase of electric energy from an industrial 
company wlth surplus electric generatrng capacity 

3 Contract for the sale of electric energy to a reg~onal energy system 
(energo) 

4 Contract for the sale of electric energy to a large industrial 
customer 

Hagler Bailly Consulting 



CONTRACT 

Almaty 
1995 

Nat~onal Energy System "Kazakstanenergo" In the person of the General Director 
Mr Orazbayev B E , heremafter referred to as "The Buyers" on.*e one part and 

, heremafter referred 
to as "The Sellers" on the other part, governed by Rules and Regulatrons, have 
concluded the present Contract for the followng 

1 Subject of the Contract 

1 1 "The Sellers" sell electnc energy and National Energy System "Kazakstanenergo" 
buys ~t m the volume accord~ng to the conditions llsted ~n the 
Attachment 1, berng an Integral part of the present Contract 

2 The Condibons of EIectr~c Energy Output 

2 1 Electr~c energy output IS performed on buses 

2 2 Parallel operations w~th  other reg~onal energy systems are canled out m 
accordance wlth the relevant documents and technical lnstructlons of the Un~fied 
Dispatch Department of Kazakstan when the dev~ces of relay protection of anl- 
emergency automatic equlpment operate 

2 3 D~spatchmg procedure IS based on mutual understanding and mutual benefit and 
IS ~dent~fied by the regulat~ons, rnstructions and other norrnatlve documents of the 
Un~fied D~spatch Department of Kazakstan 

2 4 In accordance w~th  the present Contract the electrrc energy transm~slson 1s 
performed on the base of the dally load curve after ~ t s  being co-ord~nated with the 
Sellers and the Buyers w~thin the monthly contractual value under d~rect participation 
and control of the Unified D~spatch Department of Kazakstan 

2 5 All the offers related to the monthly volume of the co-ordinated quarter dellvery 
of the electr~c energy are being correlated between both Part~es not later than 15 days 
before the correspond~ng quarter beg~ns 

Prompt changes of daily volumes of electric energy don't require the monthly de11very 
volume adjustment Mutual settlements are focused on the monthly delivery volume 
and the changes of the contractual values relevant to the months of the current quarter 
are not stipulated 

3 Procedure of Billing and Payment 

3 1 Cost of the present Contract is 1031 5 mln tenge 

3 2 30 days is a period whlch IS cons~dered to be an accounting perlod The Buyers 
should pay for the contractual monthly voIume of the electrlc energy delivery 



3 2 1 Actual amount of the electrlc energy delivered to the Buyers is determined by 
the Sellers every month at 24 00 of the last dav of the reponing penod according to 
the indicators of the billing meters (meters location, their performance parameters are 
given in the Attachment 2) and is confirmed by the Buyers not later than withrn 7 days 
after the accounting month ends 

After the monthly volume of electnc energy dellvery is conformed, the Buyers submit 
the unilateral Act which Includes the delivery volume and the cost of delivery data 

In case there is a discrepancy or difference in the Sellers' and the Buyers' data related 
to the volume of electnc energy delivered or transmitted, all the dlsputes are to be 
settled by the Commission which should be created on the base of equal number of 
the representatrves of each Party 

Payment for the electric energy delivery is performed wrthm the accounting month 
twice a month (12 and 25) wrth equal shares (port~ons) out of the contractual cost of 
monthly delrvery volume The final settlement is performed on the 12th of the month 
follow~ng the accounting month 

4 The Respons~bhbes of the Partles 

4 1 Attachment 1 contalns the payment rates for the deviation of actual monthly 
electric energy dellvery value out of the contractual monthly volume 

4 2 In case of incomplete or partla1 payment for the actual volume of the monthly 
delivery, 10 davs after the date of final payment the Buyers should pay a fine at the 
rate of 0 1 % of the sum of payment for the previous month for each day of delay 

In case of 10 days (and more) delay in payment after the date of final payment for 
actual volume of energy delrvery within the accounting period, the Sellers have a r~ght  
to implement certaln restrictions of electrlc energy sendout right up to the switch~ng 
off the incomlng power transmislson lines The Buyers should be ~nformed about the 
restrictions mentioned 5 days before them being Implemented 

4 3 Paying a penalty and recovery of damages and losses do not release the Parties of 
the obligations stipulated in the present Contract 

5 Force Majeure 

The Partles will be released from thelr respons~bll~tles for partial or complete non- 
execution of thelr liabilities under the present Contract, should thls non-execution be 
caused by the circumstances of force majeure, namely natural disaster, milltary 
operations and other actlons belng the obstacles to execute the conditrons of the 
present Contract In this case none of the Part~es has a right to recover the damages 
and losses 

The Party which is unable to fulfil rts obligat~ons under the present Contract due to the 
circumstances of force majeure 1s to inform the other Party wrthln 3 days perlod in a 
written form In t h ~ s  case on demand of any of Partles an ad hoc Commission may be 



created and it wlll determine the posslbllrty of further fulfilment of mutual obligations 
under the present Contract 

6 Changes and Cancellation of the Contract 

6 1 Disputes of the Parties related to the execution, changing and cancellation of the 
Contract are settled by the letters (cables) exchange, by concluding the documentary 
agreements and by other necessary measures 

6 2 In case the Buvers do not execute the conditions of the present Contract, the 
Sellers have a r~ght to cancel the Contract unilaterally without recoverrng the Buyers' 
damages and losses 

6 3 Cond~t~ons of the Contract may be reconsidered at one of the Partres' lnitlatlve 
To do this wlthln 15 days perlod a conesponding additional Attachment to the present 
Contract is to be drawn up and slgned by the representat~ves of both Partles 

7 Other Condltrons 

7 1 Electrlc energy dellvery under the present Contract may be decreased or 
temporarily stopped m the following cases 

lf both partles agreed 
lf force majeure circumstances occur 
~f the Buyers do not execute the conditions of the Contract 

7 2 The Part~es are to inform immediately each other about the cessation of energy 
delivery or decrease of energy output no matter what a reason might be 

8 Term of VaIid~ty of the Contract and Legal Addresses of the Parties 

8 1 The present Contract comes into effect from the moment of ~ t s  signing by both 
Partles and IS valid from January 1 to December 3 1, 1996 

8 2 In case the requisites are changed the Partles are to Inform each other about all 
the changes made wlthin a 3 days perrod Otherwise a guilty Party bears responslbillty 
for all the losses and damages 

8 3 Legal addresses of the Parties and the~r  settlement accounts 

The Sellers The Buyers 

Seal 

(signature) 

Seal 



9 Attachments 

The Attachments which are an integral part of the present Contract 

1 EIectr~c energy del~very volume Pnce (tanff) Payment for deviation 
2 A list of billing meters, then performance parameters and location 



CONTRACT 

November 14, 1995 
Almaty 

National Energv System "Kazakhstanenergo" m the person of the General D~rector 
Mr Orazbayev B , hereinafter referred to as "The Sellers" on the one part and the 
Stock Corporatlon "Akturbo" in the person of the Executive Dlrector Mr Iova N , 
heremafter referred to as "The Buvers" on the other part, governed by Rules and 
Regulations, have concluded the present Contract for the following 

1 Subject of the Contract 

1 1 The Stock Corporatlon "Akturbo" sells electrrc energy and Natlonal Energy 
Svstem "Kazakhstanenergo" purchases electric energy as much as 684 mln Kwh 
through the electric networks of the West Kazakhstan energy sysytem "Zapkazenergo" 
on the terms and condltlons stipulated In the Attachment I which IS an Integral part of 
the present Contract 

2 Cond~hons of the Electrlc Energy Output 

2 1 Electrlc energv output IS performed on the 220 KV buses of the 500 KV sub- 
station "Ulhe" 

2 2 Parallel operations of "Akturbo" wlth other reglonal energy systems are carried 
out m accordance with the relevant documents and instructions of the United 
Dlspatch Department of Kazakhstan when devlces of relay protection of antl- 
emergency automatic equipment operate 

2 3 D~spatchlng procedure is based on mutual understanding and mutual benefit and 
is Identified by the regulat~ons, Instructions and other normative documents of the 
Un~ted D~spatch Department of Kazakhstan 

2 4 In accordance wlth the present Contract the electrlc energy transmlsslon is 
performed on the base of the dally load schedules co-ordlnated wlth the Sellers and 
the Buvers in the range of the monthly contractual value under the direct partlclpation 
and control of the United D~spatch Department of Kazakhstan 

2 5 All the offers related to the monthly volume of the co-ordlnated quarter delivery 
of electric energy shall be correlated between both Partles not later than 15 days before 
the corresponding quarter begins 

Prompt changes of daily volumes of electric energy don't requlre the monthly delivery 
volume adjustment Mutual settlements are focused on the contractual monthly 
dellvery volume and the changes of the contractual values by the months of the 
current quarter are not stipulated 



3 The Procedure of Billing and Payments 

3 1 Cost of the present Contract IS 1031 5 mln tenge 

3 2 30 davs 1s a period whlch is cons~dered to be an accountlng period The Buvers 
should pay for the contractual monthly volume of the electric energv dellvery 

3 2 1 Actual amount of electric energy del~vered to the Buyers is determined bv the 
Sellers every month at 12 00 p m in the last day of the reporting month according to 
the lndlcations of the billing meters (meters location, their performance parameters 
are given m the Attachment 2) and is confirmed by the Buyers not later than w~thin 7 
days after the accountlng month ends 

After the monthly volume of the electr~c energy dellvery IS approved, the Buvers shall 
submit the unilateral Act which includes the data of the delivery volume and the cost 
of dellvery 

In case there is d~screpancy or difference In the Sellers' and the Buyers' data related to 
the volume of electric energy transmitted or deilvered, all the disputes are regulated bv 
the Cornmlssion wh~ch should be created on the base of equal number of the 
representatives of each Party 

Payment for the electric energy dellvery is performed within the accounting month on 
the 12th and 25th dates with equal shares (portions) out of the contractual monthly 
dellvery volume The fmal payment shall be made on the 12th date of the month 
wh~ch goes after the accounting one 

4 The Responsibhbes of the Pariles 

4 1 Attachment 1 contains the payment rates for the deviation of actual monthly 
electric energy dellvery out of the contractual monthly volume above the allowable 
rate 

4 2 In case of partial payment for the actual volume of the monthly deIivery, 10 days 
after the deadlme of the final settlement the Buyers should pay a 0 1% fine out of the 
sum of the previous month for every day of delay 

In case of 10 days (and more) delay In payment after the deadl~ne of final and 
complete payment for actual volume of energy delivery w~thin the accounting period 
the Sellers have a right to introduce certain restrictions of electric energy sendout nght 
up to the switchrng off the incoming power transmission lines The Buyers should be 
mformed about the restrictions 5 days prior them be~ng implemented 

4 3 Paylng a penalty and recovery of damages do not relieve the Parties of the 
obligations stipulated in the present Contract 



5 Force Majeure 

The Part~es wlll be released from thelr responslbil~tv for partial or complete non- 
executron of their liab~lrtres under the present Contract, should this non-execution be 
caused by the circumstances of force majeure, namely natural drsaster, military 
operatrons and other actions being the obstacles to execute the conditions of the 
present Contract In this case none of the Partles has a r~ght  to recover the damages 

The Party which is unable to fulfil ~ t s  oblrgat~ons under the present Contract due to the 
circumstances of force majeure is to Inform the other Party wrthin 3 davs in a wrrtten 
form In thrs case on demand of anv Partv an ad hoc Commission w~ll be created and 
rt will determine the poss~bility of further fulfilment of mutual obligations under the 
present Contract 

6 Changes and Cancellahon of a Contract 

6 1 Dlsputes of the Parties related to the execution and changlng of the Contract are 
regulated by the letters (cables) exchange, by concludrng the documentary agreements 
and bv other necessary measures 

6 2 In case the Buvers do not execute the conditions of the present Contract, the 
Sellers have a right to cancel the Contract unllaterally w~thout recovering the Buyers' 
damages and losses 

6 3 The condrtions of the Contraact may be reconsidered at one of the Partres' 
rnrtlative To do this w~thih 15 days a correspondent add~tional Attachment to the 
present Contract is to be drawn up and signed by the representatives of both Parties 

7 Other Conditxons 

7 1 Electrrc energy delrvery under the present Contract may be decreased or 
temporanly stopped in the followrng cases 

if both Parties agreed 
rf force rnajeure circumstances occur 
if the Buyers do not fulfil the conditrons of the Contract 

7 2 The Partres are to inform each other about the cessation of delivery or expected 
decrease of electrrc energy sendout no matter what a reason might be 

8 Term of Vahd~ty of the Contract and Legal Addresses of the Parbes 

8 1 The present Contract comes into effect from the moment of rts signing and is 
valid from January 1 to December 3 1, 1996 

8 2 In case the requisrtes are changed the Parties are to rnform each other about a11 
the changes wrthin a 3 days per~od Otherwise a gu~lty Party bears responsrbllity for all 
the losses and damages 



8 3 Legal Addresses of the Parties and them settlements accounts 

The Buvers 
480008, Almaty 
162, Shevchenko Str , 
tel 682954,682955,684300 
Settlement account number 
221236 m Kazenergolnvestbank 
Code 712, MFO 190501712 
RNN 600700050778 
Teletype 75 151 7 "Watt" 
Telefax 684390,684308 

The Sellers 
4630 16, Aktvublnsk, 
42, Strelkovaya d ~ v ~ s ~ v a  3 12 pr 

Settlement account number 
000467808, Aktyublnsk deprt 
of Alembank Kazakstan, 
MFO 190301 107 
Fax 531387 

(signature) 

Seal 

(signature) 

Seal 

9 Attachments 

Attachments which are an Integral part of the Contract 

1 Electric energy dellvery volume Pr~ce  (tariff) Payment for devlat~on 
2 A list of billing meters, then performance parameters and location 



Attachment 1 

Volumes of Electric Energy Deliverv Price (tar~ff) 
Payment for the Deviations of the Contractual Obligations 

1 Purchase, sale of electrlc energy for the per~od of January - December 1996 

Total 684 rnln Kwh 
mcludlng 
1 quarter 135 rnln Kwh ( January - 30 rnln Kwh, February - 45 rnln Kwh, March - 60 
rnln Kwh) 
2 quarter 189 mln Kwh 
3 quarter 171 rnln Kwh 
4 quarter 189 Kwh 

2 Average monthly tariff for electrlc energy dellvery in 1996 is accepted at the reate of 
150 8 tim/KWh (w~thout V A T ) 

2 1 Due to the mutual agreement between the Parties the indexation of the tariff rate 
IS acceptable 

3 Payment for non-fulfilment of the contractual obligations 

3 1 Payment for the deviat~on of the actual monthly delivery volume out of the 
contractual monthly value is determined in the following way 

a) ~f the elctr~c energy sales is above 10% compared to the contractual value the 
Sellers are p a ~ d  according to the tariff rate of 125 tlln/KWh (V A T is not included) 

b) ~f the decrease of electnc energy dellvery volume exceeds 5% of the contractual 
value through the Sellers' fault, the Buyers are pald according to the contractual tar~ff 
rate mcreased by 5% 

The Buyers The Sellers 

(s~gnature) 

Date 

Seal 

(signature) 

Date 

Seal 



CONTRACT 

October 1, 1995 
Almaty 

National Energy System "Kazakstanenergo" in the person of the General Director 
Mr Orazbayev B E , hereinafter referred to as "The Sellers" on the one part and the 
Republican State-owned enterprise m the person of the General D~rector of the 
Energy System, heremafter referred to as "The Buyers" on the other part, governed by 
Rules and Regulations, have concluded the present Contract for the follow~ng 

1 Subject of the Contract 

1 1 The Sellers sell and the Buyers purchase electnc energy sent out to the National 
grid "Kazakstanenergo" in accordance with tariffs and cond~tions, co-ordmated m 
Attachment 1 which is an Integral part of the present Contract 

2 Conditxons of the Electr~c Energy Output 

2 1 Electr~c energy output is performed through the transmission lines whlch connect 
the Sellers and the Buyers (glven in the Attachment 2) 

2 2 Parallel operations with other regional energy systems are carried out in 
accordance w~th  the relevant documents and instructions of the Unified Dispatch 
Department of Kazakhstan when the dev~ces of relay protection of antl-emergency 
automatic equipment operate 

2 3 Dispatching procedure IS identified by the regulations, instructions and other 
normative documents of the Unified Dlspatch Department of Kazakstan and the 
Contract for the prompt and efficient service 

2 4 In accordance with the present Contract the electric energy transmission is 
performed on the base of the daily load curve after its being co-ordinated w~th  the 
Sellers and the Buyers w~thin the monthly contractual value under direct participation 
and control of the Unified Dispatch Department of Kazakstan 

2 5 All the offers related to the monthly volume of the co-ordmated quarter delivery 
of the electric energy are being correlated between both Part~es not later than 15 days 
before the correspond~ng quarter beglns 

Prompt changes of daily volumes of the electric energy don't require the contractrual 
monthly delivery volume adjustment Mutual settlements are focused on the 
contractual monthly delivery volume and the changes of the contractual values 
relevant to the months of the current quarter are not st~pulated 



3 Procedure of Blll~ng and Payments 

3 1 Cost of the present Contract 1s tenge 

3 2 30 days is a period wh~ch IS consrdered to be an accounting period The Buyers 
should pay for the contractual monthly volume of the elctr~c energy dellvery 

3 2 1 Actual amount of the elctric energy delrvered to the Buyers is determined by the 
Sellers every month at 24 00 p m of the last day of the reporting per~od according to 
the indicators of the brllrng meters (meters location, t he~r  performance parameters are 
given In Attachment 2) and is confirmed by the Buyers not later than withln 3 days 
after the accountlng month ends 

After the monthly volume of electr~c energy delivery IS conformed, the Buyers subm~t 
the unilateral Act whlch ~ncludes the dellvery volume and the cost of dellvery data 

Pr~or  to billing meters are lnstalled registration and payment for the electnc energy 
del~very is performed according to the exlstlng systems of technical accounting taklng 
lnto conslderat~on the check calculat~on of the electrrc energy balance on the prevlous 
polnts of commerc~al accountlng, calculation of electr~c energy losses m the network 
of the natlonal energv company In accordance w~th  the establ~shed normatlve 
parameters of losses 

In case there IS discrepancy or difference In the Sellers' and the Buyers' data related to 
the volume of electr~c energy transmitted or delivered, all the dlsputes are regulated by 
the Comrniss~on which should be created on the base of equal number of the 
representatlves of each Party 

Pavment for the electr~c energy del~very IS performed w~thin the accounting month 
every 10 days (10, 20 and 30) wrth equal shares (port~ons) out of the contractual 
monthly delivery volume 

4 The Responslbil~tles of the Part~es 

4 1 Deviation (+lo%), (-10%) of the monthly dellvery actual volume out of the 
contractual value is considered to be allowable 

Attachment 1 contalns the pavment rates for the devrat~on of actual monthly electric 
energy dellvery out of the contractual monthly volume above the allowable rate 

4 2 In case of partla1 paiment for the actual volume of the monthly delivery, 10 days 
after the date of complete payment the Buyer should pay a fine at the rate of 0 1% 
from non-pa~d sum of pavment for the previous month for every past due day 

In case of 15 days (and more) delay In payment after the date of final and complete 
payment for actual volume of energy dellvery within the accountlng per~od the Sellers 
have a r~ght to implement certaln restrlctlons of electr~c energy sendout r~ght up to the 
switching off the incoming power transm~ss~on llnes The Buyers should be Informed 
about the restrlctrons ment~oned above I0 days before them belng ~mplemented 



4 3 Paving a penalty and recovery of damages do not relieve the Parties of their 
obl~gations stipulated in the present Contract 

4 4 In case the Part~es can not come to an agreement concerning the size of damages 
and their recovery, a concerned Party has a right to appeal to the arbitration court 

5 Force Majeure 

The Parties will be released from their responsibil~ty for partial or complete non- 
execution of their llabil~tles under the present Contract, should this non-execution be 
caused by the clrcumstances of force majeure, namely natural disaster, miIaary 
operations and other actlons being the obstacles to execute the conditions of the 
present Contract In this case none of the Partles has a right to recover the damages 

The Party whlch is unable to fulfil its obligations under this Contract due to the 
clrcumstances of force majeure is to inform the other Party wrthin 3 days in a written 
form On demand of any of Partles in thls case an ad hoc Commission will be created 
and it wlll determine the poss~bility of further fulfilment of mutual obligat~ons under 
the present Contract 

6 Changes and Cancellation of a Contract 

6 1 Disputes of the Part~es related to the execution, changing and cancellation of the 
Contract are regulated by the letters (cables) exchange, by concludrng the 
documentary agreements and by other necessary measures up to the conslderlng the 
dlsputes in the arbitrary court 

6 2 Conditions of the Contract may be reconsidered at one of the Partles' mitiatIve 
To do this wlthin 15 davs perlod a correspondrng additronal Attachment to the present 
Contract 1s to be drawn up with both Part~es signatures 

7 Other Cond~t~ons 

7 1 Electr~c energy dellvery under the present Contract may be decreased or 
temporarrly stopped in the following cases 

7 1 If both Partles agreed 
7 1 2 If force majeure clrcumstances occur 
7 1 3 In accordance with item 4 1 of the present Contract 

7 2 The Parties are to Inform lmmed~ately each other about the cessation of delivery 
or expected decrease of electric energy sendout no matter what a reason is 

8 Term of Validity of the Contract and Legal Addresses of the Partles 

8 1 The present Contract comes Into effect from 00 00 o'clock October 1, 1995 and 
IS valid till 00 00 o'clock December 3 1, 1995 



8 2 In case the requlsltes are changed the Part~es are to Inform each other about all 
the changes made w~thln 3 days Otherw~se a gullty Party bears respons~bility for all 
the losses and damages 

8 3 Legal addresses of the Parties and their settlement accounts 

Attachment 1 

Volumes of Electr~c Energy Dehvenes Pr~ce (tar~ffs) 
Payment for the Denahons of the Contractual Obhgabons 

1 Purchase (sale) of electric energy for the period of October - December 1995 

Total mln kwh 
lncludlng 
Quarter IV mln kwh 

Breakdown of the quarter volume of electric energy by months 1s performed in 
accordance wlth mutual agreement between the Partles 

2 Average monthly tar~ff for electr~c energy dellvery in 1995 1s accepted at the rate of 
t~in/kWh (w~thout V A T ) 

3 Pavment for non-fulfilment the contractual obl~gat~ons 

3 1 Deviat~ons (+lo%), (-10%) of the actual monthly delivery volume out of the 
contractual one are considered to be allowable 

3 2 Payment for the dev~at~on of the actual monthly electrlc~ty delivery volume out of 
the contractual monthly volume above the allowable one is calculated m the followmg 
wav 

3 2 1 Delivery excess on quarter months is paid to the Sellers according to the tarlff 
rate given In Item 2 and Increased by 5% 

3 2 2 Electr~c energy delivery reduction out of the contractual value through the 
Sellers fault 1s p a ~ d  to the Buyers In accordance wlth Item 3 2 1 



Attachment 2 

A Llst of Blllmg Meters (Performance parameters and locabon) 

Current 
transformer 
Transform 
atlon 
coefficlent 
6 

1000/1 

2000/1 

1000/1 

1000/5 

1000/1 

1000/1 

1000/1 

] 000/1 

N? 

1 
1 

2 

3 

4 

5 

6 

7 

8 

Voltage 
transformer 
Transformat~on 
coeffic~ent 

7 

500000/100 

500000/100 

200000/100 

220000/100 

220000/100 

220000/100 

500000/100 

500000/100 

Location, power Ilne 

2 
"Frunzenskaya" s/s 
Overhead lme-514 
blllmg meter 
(receprlon/sendout) 
duplicate (sendout) 

duplicate (reception) 

"Alrnaty 500" s/s 
Overhead lme-514 
Mam meter 

duplicate (sendout) 

duplicate (reception) 
CL Bvstrovka" s/s 
L-B-Z 
billmg meter (sendout) 

blllmg (reception) 

check meter 
Zapadnaya s/s 

L-B-Z 
sendout 

reception 

"Giavnava" s/s 
L-A-G 
billmg (sendout) 
biillng (reception) 

Almaty 500 
L-A-G 
sendout 
reception 

' Agadyr Overhead 
lme-530 
bililng 
(recept~on/sendout) 
dupl~care (sendout) 

duplicate (receptlon) 
"YuzhhasHEPP" 
Overhead lme-530 
billing 
(receptlon/sendoutl 

I dup11cGe (sendout) 
duplicate (reception) 

Accu 
racy 
class 
5 

0 5 

0 7  
l o  

0 5 
1 0 
1 0 

1 0 
1 0 

1 0 
1 0 

1 0  
1 0 

1 0 
1 0 

0 5 

1 0 
1 0 

0 5 

1 0 
1 0 

N2 

3 

107950 

411341 
319567 

10890 
23255 
163549 

421089 
932885 
9745 

23830 
644841 

163545 
841401 

319374 
319502 

10033 

633589 
633580 

11838 

632080 
2 58 527 

Meters 

TY pe 

4 

F44ZAR 

DNrZ 
sAzu4681 

F44ZAR 
SAZu4681 

sAZu4681 

SAZu4681 

SAzu4681 

F443A 

SAZu4681 
SAZu4681 

sAZu4681 
sAzu4681 

sAzu4681 
SAZu4681 

F433AR 

sAzu4681 
SAZu468 1 

F443AR 

SAzu4681 

SAZu468 1 

9 Sarvshagan s/s 
Overhead lme-230 



Attachment 4 

Quallty of Power 

220000/100 

220000/100 

l ~ ~ ~ ~ ~ / ~ ~ ~  

1 10000/100 

Based on the State Standard 13109-87 "Requlrernents to the electr~c energy qual~ty in 
the general-purpose electrlc networks" the National Energy System 
"Kazakstanenergo" and undertake to provide the 
following lndlcators of power quailty 

0 5 
1 0 
1 0 

0 7 

0 7 

0 7 
0 7 

1 0 
1 0 
10 
1 0 

1 0 
1 0 

10 

11 

12 

Technical l~mits of reactive energy generation and consurnptlon are established every 
quarter in the range of Interface In accordance wlth Attachment 4 1 The range of 

600/5 

600/5 

75/5 

150/5 

18575 
845506 
845558 

214814 

473303 

473 120 
41 1945 

643300 
926603 
838681 
23831 

790025 
790094 

mam meter 
sendout 
reception 

'Kiyakhty" s/s 
Overhead he-227 
calculated operatmg 
variable (sendout) 
calculated operatmg 
varrable (receptlon) 
repdlr variable (sendout) 
repair variable (rcce~tlon) 
'Otar 's/s Overhead 
lme-140 
billmg (sendout) 
bllimg (reception) 

Bus system sendout 
Bus system reception 
Gomy village s/s 1 17A 
Overhead lme- 140 
sendout 
reception 

N 

1 
2 
3 

4 
5 

F433AR 
sAzu4681 
sAzu4681 

DNrZ 

DNrZ 

DNrZ 
DNrZ 

sAzu4681 
SAzu4681 
sAzu4681 
SAZu4681 

sAZ~4681 
sAZu4681 

Power quallty indicators 

Devlatlon of frequancy 
Coefficient of reverse sequence 
Coiefficient of voltage non- 
sinuso~dal~ty 
Coefficient of oscillations rate 
Voltage devlatlons 

Allowable values of the indicator 
nominal maximal 
+/- 0 2% +/- 0 4% 

2% 4% 
2% 4% 

- 1 
Calculated in accordance w ~ t h  the 
nomativw documents of Energy 
Supervis~on Department 



allowable voltage values in check points of the National Energy system 1s set up m 
accordance w~th  Attachment 4 2 

In case the consumers exceed the reactive energy generatron and consumption llmits 
mentioned in Attachment 4 1 , Natlonal Energy System "Kazakstanenergo" is not 
responsible for the voltage deviations in the check polnts 

Attachment 4 1 

Reachve Energy Generahon and Consumphon Lmts (MVAR) m Kazakstanenergo 
and Power Generabon and Supply Assocrabon (for 4th quarter 1995) 

Q of generation 
10 

60 
0 
50 

0 

0 

0 

0 

0 

0 

0 

Check polnts 
1 Buses of 220 kV 
(substation) 
2 Buses of 220 kV 
AlrnatyHEPP 
3 Buses 220 LV 
(substation 7A) 
4 Buses 220 kV 
(s/s 140A) 
5 Buses of 220 kV 
(S/S 143A) 
6 Buses of 220 kV 
YuzhkasHEPP 
7 Buses of 220 kV 
(substation 126T) 
8 Buses of 220 kV 
(substat~on 152T) 
9 Buses of 220 kV 
(substation 149T) 
10 Buses of 220 
hV (substation 
62A) 

Connections 
L-209/207 
L-208/206 
AT-5 
L-2111 
AT-1, AT-2 

AT-1, AT-2 

T-1, AT-2 

L-229 

AT-1, AT-2 

AT- 1, AT-2 

T-1, T-2 

AT- 1, AT-2 

Q of consumption 

10 

from 0 to -60 
from 0 to +10 
from 0 to -50 

from 0 to +10 

from 0 to +1 

from 0 to +3 

from 0 to +6 

from 0 to +10 

from 0 to +4 

from 0 to +3 



Attachment 4 2 

Check Polnts of Power Quality - Buses of 220 kV - 

2 Values of power qulrty indicators when the opeartlon mode 1s normal should go 
bevond the max~mal values and wlthin not less than 95% of daily period of time they 
should not go beyond the normal values given in the Table 

3 The fault of power qualrty deteriorat~on 1s set up on the base of "Rules of 
concession (surchange) to tarlffs for power qual~ty" 

N? 
7 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

4 Check meter~ng is performed by the laboratorres attested by the Energy Supervision 
Department wlthln a given per~od or by a demand of one of the Part~es The duration 
of check meterrng of power qualrty ind~cators should not be less than 24 hours The 
results of meterrng should be regrstered in three-party act (statement) and are the 
Integral part of the Contract 

Network 
Voltage 

220 kV 
220 kV 
220 kV 

220 kV 
220 kV 
220 kV 
220 kV 
220 kV 
220 kV 
220 kV 

Po~nt  of Quality Control 

Almaty 500 substatron 
Almatv HEPP 
Almaty Cotton Plant 
(substation 7A) 
Zapadnava s/stat~on 140A 
Kapchagayskava s/s 62A 
Robot s/station 143A 
YuzhkazHEPP 
Sary-Ozek s/s 126T 
Taldykorgam s/s 152T 
ZShchA S/S 149T 

5 The values of power quallty rndicators obtained in the process of check 
measurements and tarrff concession (surchange) for power qualrty are valid t~ l l  the 
next check (control) measurements whlch are to be performed at the demand of one of 
the Pames 

Reactive Energy Consumption 

. 
Range of allowable voltage 
values m the network 

Due to the absence of billing meters m the interface of Natlonal Energy System and 
the networks, due to the absence of normative documents related to the energy 
systems connection to NES, due to the absence of statistical data concerning the 
reactive energy transfer, the economlc limrts of tangens "f' are not establ~shed and 
the reactlve energy consumption is not paid 

rnaxl~rlurn 
220-228 
220-227 
220-225 

220-225 
220-227 
220-227 
220-228 
220-227 
220-227 
220-227 

rnmmum 
225-230 
220-230 
220-227 

220-228 
220-230 
220-230 
225-235 
220-230 
220-230 
220-230 



CONTRACT 

For Electric Energy Use 

1 The Energy Suppller undertakes 

National Energy System "Kazakstanenergo", heremafter referred to as "The Energy 
Supplier" in the person of the General Dlrector Mr Orazbayev B , governed by the 
Charter on the one part, and , hereinafter referred to as "The 
Customer" in the person of , governed by 

on the other part, have concluded the present 
Contract for energy output 

1 1 To deliver electric energy to the Customer in accordance with the conditions and 
the values of energy and capacity consumption stipulated m the present Contract 
(Attachment 1) 

2 The Customer undertakes 

2 1 To pay for energy and capacity consumtion To make other payments for the 
accounting period in accordance with the present Contract A monthly period is 
considered to be an accounting period 

2 2 For the purpose of determining the amount of energy delivered and consumed, to 
take the meters indications (subcustomers' meters indications and regional tarlffs 
included) and to submit them to the Energy Supplier through the communicatlon 
channels such as fax or teletype The Customer is to settle accounts with the Energy 
Supplier for energy reselling to the subcustomers by reg~onal tar~ffs used for the 
corresponding categories of consumers All the data (and all the posslble amendments) 
related to the subcustomers are to be reflected in the Attachment 2 1 The meters 
readlngs are to be taken on the 1st date of every month and are to be delivered to the 
Energy Supplier prlor to the 3rd date of the month following the accounting one The 
meters read~ngs of active and reactive power are to be reflected in the Attachment 2 
The electric heaters data are to be reflected in the Attachment 2 2 

The Attachments 2, 2 1 , 2 2 ,  6 are to be co-ordlnated with the Energy Supervision 
Bodies 

2 3 Every day to submit the operative information regarding the load value in 
control hours and gross energy consumption value for the previous 24-hour period 
(w~thout breakdown by subcustomers) to the Energy Supplier through the 
communicatlon channels (fax, teletype or telephone) 

2 4 Through the Energy Suppller to define more precisely the contractual values of 
energy and capaclty consumption for the next year not later than December 1 of the 
current year 



3 Both the Energy Supplrer and the Customer are to provide the proper quality of 
electrrc energy in the balance boundary of the elctr~cal network In accordance w~th  the 
Asttachment 5 

4 All the pavments for energy delivery under the present Contract are performed bv 
the Customer by means of payment orders three times a month in the trme st~pulated 
in ltem 4 2 of the present Contract by a tanff , if the capacity 
values (glven m the Attachment 1) are kept m the terms of the Contract In case the 
capacity values are increased, the Customer is to pay penalty to the Energy Suppher 
which is determined ~n the Attachment 1 by a tanff To make payments 
for the eletric energy delrvery to the subcustomers a discount should be established at 
the rate of An electric energy delivery tariff is to be defined more 
precisely and adjusted The Energy Suppller is to inform the Customer about the 
tariffs change after they have been approved m prescribed manner 

All the issues related to the tariff preferences for a certain category of consumers who 
have a right to be given a dlscount for the energy payment are to be settled by the 
Customer together with the local financral bodres 

4 1 Deviations +/- 5% of actual monthly delrvery volume out of contractual value are 
considered to be acceptable Sanctions determined in the Attachment 1 (items 2 and 3) 
of the present Contract may be applred to the Partres if the contractual lim~ts are 
violated 

4 2 Payment dates 

20% of sum of payment for the contractual monthly volume of energy consumption 
is paid on the 5th date of the accounting per~od, 
50% of sum of payment for the contractual monthly volume of energy consumption 
IS pard on the 15th date of the accountrng period, 
20% of sum of payment for the contractual monthly volume of energy consumption 
is paid on the 25th date of the accounting period, 
final payment for the month minus the lst, 2nd and 3rd payments is to be 
performed wrthin 5 days after the Energy Supplier received the payment document 
(order) 

If money resources for energy and capacrty (reactrve included) consumption are not 
recerved at the "Kazakstanenergo" settlement account by 15th date of the month 
following the accountring one, the electric energy sendout to the consumer may be 
restricted up to the emergency reserve level Such restrictions are based on the 
Resolutron of the Government of the Republic of Kazakstan No 1743, dated 
December 19, 1995 

In case of energy outage for the reason of non-payment wrthin the established period 
of trme, the Energy Supplier doesn't bear respons~bility for all the possible 
consequances caused b) the electr~c energy outage 

The non-payment penalty rate is 0 5% of the sum of debt for each day of delay 



5 The Energy Supplier doesn't establish the economic values of the reactive power 
consumption The consumer doesn't pay for reactive power consumed But the Energy 
Supplier doesn't bear responslbllity for the voltage dev~ation h~gher than the allowable 
values on the balance boundary of the networks 

6 The Energy Suppller establishes the contractual values of electrlc energy and 
capacity for the Customer in accordance with the resources avallab~lity In case of the 
resources shortage, the Energy Supplier in the person of the Unified Dlspatch 
Department of the Republic of Kazakstan has a nght to put llm~ts for the consumptron 
of electnc energy and capacity in accordance with the Resolution of the Cablnet of 
Ministers No 8 dated January 5, 1993 In this case the Customer has a nght to 
consume the unserved electric energy in other days and hours co-ordlnated with the 
the Energy Supplier 

7 The responsibility boundaries for the equipment state and maintenance are 
established with the statement of differentiation of the balance belonging of the 
networks (responsibility of the Parties for the equ~pment operation) Attachment 3 

8 Parallel operations of the facility with other regional energy svstems are carried out 
in accordance wlth the relevant documents and instructions of the Unlfied Dlspatch 
Department of the Republic of Kazakstan when the devices of relay protection of 
antl-emergency automatic equipment operate 

8 1 Dispatching procedure is based on mutual understanding and mutual benefit and 
is ident~fied by the regulations, instructions and other normative documents of the 
Un~fied Dispatch Department of the Republic of Kazakstan 

8 2 The Energy Supplier dispatching provides the Customer with the co-ordlnated 
load schedule 

8 3 If the power plant load is below the level established by the dispatching schedule, 
the Energy Supplier has a r~ght to put the power Iimlts for the value of load decrease 

9 The Customer gets the mutually co-ordlnated load value The data related to the 
objects outage and their capacity values are given in the Attachment 6 

10 All the issues which are not stipulated in the present Contract are to be settled by 
the Parties in accordance with the "Rules of electric energy use" , all the amendments 
included, in the part where they are not contrary to the leg~slatlve acts of the Republ~c 
of Kazakstan 

11 The Parties will be released from their respons~bilities for partial or complete non- 
execution of thelr liabilities under the present Contract, should this non-execution be 
caused by the cirEumstances of force majeure, namely natural disaster, military 
operations or other actlons being the obstacles to execute the conditions of the present 
Contract In this case none of the Parties has a right to recover the damages and 
losses 



The Party whrch is unable to fulfil its obligatrons under thr present Contract due to the 
clrcumstances of force majeure 1s to rnform the other Party w ~ t h ~ n  3 days penod m a 
wrrtten form In this case on demand of any of the Partres an ad hoc Cornmiss~on may 
be created and it wlll determine the possib~lity of further fulfilment of mutual 
obligations under the present Contract 

12 All disputes wh~ch may arise out of the present Contract are to be settled by the 
corresponding arb~tral and judicral bodies The differences regarding the reactlve 
power consumption, reliability of energy supply and all the technical issues as well are 
to be settled by the Energy Supervisron Bod~es of the Republic of Kazakstan 

13 A scheme of external power supply and tanff accounting is enclosed 

14 The present Contract comes into effect from the moment of its signmg and 1s valid 
tlll December 31, 1996 In case none of the Parties notifies about the Contract 
cancellation 1 month pnor to the expiration of the present Contract val~dity, a may 
be prolonged for the next year with more precise definition of electnc energy delrvery 
volume 

15 Legal addresses of the Partres and the~r  settlement accounts 

The Parties are to Inform each other in time and in a written form about all changes 
of the requlsltes, namely name of the organization, settlement account, etc 

The present Contract is drawn up m 2 copies One copy is to be kept with the Energy 
Supplier, another wlth the Customer 

Attachments No 1, 2, 2 1 , 2 2 , 3,4, 5 , 6  on sheets and a s~ngle-line scheme 
of electrical installattons for the consumers are enclosed 

The Energy Supplier The Customer 

(date) 

Seal 

(date) 

Seal 



Decrees on Power Sector Restructuring 

1 Regulation of the Cablnet of Ministers of the Republic of 
Kazakstan, No 1033, July 28, 1995 On Reorganzzzng the 
Admrnzstratrve Structure of the Electrrc Power Engzneermg Industry of 
the Republzc of Kazakstan 

2 Regulation of the Cabinet of Min~sters of the Republ~c of 
Kazakstan, No 1268, September 19, 1995 On Makzng Amendments 
to Decree 1033 of July 28, 1995 enacted by the Cabznet of Mznnters of 
the Republrc of Kazakstan. 

3 Decree of the President of the Republ~c of Kazakstan, December 
23, 1995 On Electrrc Power Engzneerzng 

4 Resolution of the Government of the Republ~c of Kazakstan, No 
663, May 30, 1996 On Approval of the Przvatzzatlon and 
Restructurrng Program zn the Electrrc Power Sector 

5 Resolut~on of the State Committee for the State Propety 
Management, No 499, July 16, 1996 On Approval of the Power 
Industry Faczlztres Corporatrzatzon Plan for 1996 

6 Instruction of the Minlstry of Energy and Coal Industry No T- 
57/4, July 18, 1996 On Implementatzon of the Plan of Electrrc Power 
Faczlrtres Corporatrzatzon for 1996 

Hagler Bailly Consulting 



RESOLUTION 
of the Cabmet of Mmisters of the Republrc of Kazahstan 

No 1033 
dated July 28, 1995 

On Reorganlzlng the Admistratwe Structure of the Power Industry 
of the Repubkc of Kazakstan 

With the goal of mprovmg the current t~ght srtuation m the electnc power mdustrv 
and developmg the organizational and economic mechanisms for its functioning m the 
market conditions, the Cabmet of Mm~sters of the Republic of Kazakstan 
RESOLVES 

1 To approve the proposal of the Mmstry of Energy and Coal Industry of the 
Republrc of Kazakstan on reorganlzrng the State Power Engmeenng Company 
"Kazakstanenergo" and the production associations of the Power Sector as well as the 
proposal on establishmg on the~r basis the republ~can state-owned enterprises m 
accordance with Attachment 1 

The Mmistrv of Energy and Coal Industry of the Republic of Kazakstan shall perform 
the functions of the State Admmistratrve Bodv and the owner of the rrghts of the state 
ownership with respect to the republican state-owned enterpnses Included mto the 
Attachment 1 

The Mlnistry of Energy and Coal Industry of the Republ~c of Kazakstan shall approve 
the Charters of the republican state enterpnses withm a two-month penod 

2 The republican state enterprise called the National Energy System 
Kazakstanenergo, shall be des~gnated a legal successor of the State Electnc Power 
Engmeenng Company Kazakstanenergo Intersvstem and mterstate eiectncity 
transmission lmes as well as the substations which compnse the un~fied national 
electnc network, the product~on bases for mamtenance and operatmg servlces shall be 
transferred to Kazakstanenergo with the nght of economic management accordmg to 
the listmg as approved by the Mmistry of Energy and Coal Industry of the Republic of 
Kazakstan 

3 The NES Kazakstanenergo of the republ~can state enterprise status shall be 
permitted to found the affiliated state enterprises m accordance with the Attachment 2 

4 The NES Kazakstaneenrgo shall be mvested with the followmg functrons 
to develop the forecast of product~on and use of electnc power ~n the republic, 
to supervise the mterests of the country on Issues concernmg the export and Import 

of electric energy and power, 
to regulate the electric energy and power market, Including the signrng and 

fulfillment of busmess agreements for the electr~c power purchase from domestic 
producers and from abroad, the sale of electnc power abroad and to the republ~can 
state-owned power engmeerlng enterpnses, as well as to the consumers connected to 
the national electric network 

* 



5 To establish the State Power Engineenng Inspectorate Department within the 
Mlnlstrv of Energy and Coal Industry of the Republic of Kazakstan 

The Mlnistry of Energy and Coal Industry shall submlt m the established order the 
Provision on the State Power Engmeenng Inspectorate on the Republic of Kazakstan 
to the Cabmet of Mlnlsters of the Republic of Kazakstan for rts approval 

The expenses for mamtalnlng the structural subdivisions of the state Power 
Engmeenng Inspectorate of the Republic of Kazakstan shall be mcludlng the tariffs 
for electnclty sold to the consumers An estlmate for the above structural subdivisions 
mamtammg shall be approved by the Mmistry of Energy and Coal Industry of the 
Republic of Kazakstan and agreed upon by the Mrnlstry of Fmance of the Republic of 
Kazakstan 

6 The Mmistry of Energy and Coal Industry of the Republic of Kazakstan under the 
agreement with the State Committee on Pncmg and Antlrnonopoly PoI~cy shall 
approve the methodology for electnc energy, power and heat rate The methodology 
spec~fies will be m effect srnce October 1, 1995 It shall specify the followmg 

regulating the regional electnclty tanffs while takmg into account the lower tanffs 
on the wholesale market and llmitmg the difference between the regional tariffs bv 
no more than 60%, 
settmg the unified electnclty tanffs for residentlal consumers throughout the 

territory of the country,establishmg a system of differential rates on electnc energy 
and power sold to the power-consuming mdustnal consumers 

7 The Mlnistry of Energy and Coal Industry of the Republic of Kazakstan and the 
State Property Committee of the Republic of Kazakstan shall determme the status of 
the enterprises and organizations of the Power Engmeenng Industry by January 1, 
1996 which are not Included m the l~s t  of the state-owned enterprises m the 
Attachment 1 

8 The Mmlstry of Energy and Coal Industry of the Republic of Kazakstan shall 
submit to the Cablnet of Mmisters of the Republic of Kazakstan w~thrn a month its 
proposals for changrng the structure of the central apparatus of the Mrnistry caused by 
the reorganizrng the Power Industry administrative structure 

Pnme-Mmister 
of the Republic of Kazakstan A Kazhegeldm 



Attachment 1 
to the Resolution of the 
Cablnet of Mlnlsters of 

the Republlc of Kazakstan 
No dated 

A LIST 
of the Republ~can State-Owned Enterprises 

m the Elecmc Power Industry 

Natlonal Energy System "Kazakstanenergo", Almaty 
Alrnaty Energy System "Ahatyenergo", Alrnaty 
East-Kazakstan Energy System "Altayenergo" , Ust-Kamenogorsk 
Atyrau Energy System "Atyrauenergo", Atyrau 
West-Kazakstan Energy System "Zapkazenergo", Aktyublnsk 
Karaganda Energy System "Karagandaenergo", Karaganda 
Kostanay Energy System "Kostanayenergo", Kostanay 
Pavlodar Energy System "Paviodarenergo", Pavlodar 
Energy System "Tselmenergo", Akmola 
South-Kazakstan Energy System "Yuzhkazenergo" , Shyrnkent 
Emakovskaya Thermal Plant 
Bultarmlnskaya Hydro Plant 
Kapchagayskaya Hydro Plant 



Attachment 2 
to the Resolution 

of the Cablnet of M~nisters 
of the Republ~c of Kazakstan 

No dated 

A LIST 
of the Affdiated Organizations of the NES "Kazakstanenergo" 

United Dispatch Adrmnlstration (UDA of Kazakstan) 
Eklbastuz Thermal #1 
Ekibastuz Thermal #2 
Jambyl Thermal 
Karaganda Thennal#2 
Ust-Karnenogorsk Hydro 
Shulba Hydro 



ORDER 
of the Mlnlstrv of Energy and Coal Industrv 

On Ownership and Reorganizing the Administrat~ve 
Structure of Electnc Power Industry 

No 75 dated September 7, 1995 

In accordance w ~ t h  the RK President's Decree havmg a force of Law "On the 
Governmental Enterprise" and the Resolution of the RK Cabmet of Min~sters "On 
Reorganrzrng the Admmistratlve Structure of the Power Industry of the Republic of 
Kazakstan" No 1033 dated July 28, 1995, my ORDER IS 

1 To transfer to the balance of the State Electric Power Company "Kazakstanenergo" 
the mtersvstem and mterstate electricity transmission lmes and substations together 
wlth techn~cal cornmunicatlons faclht~es, technolog~cal control means, safetv 
automatic system and relay protection whlch, accordrng to the Attachment 1 to the 
present Order, comprise the unified national electncal network, 

To mclude to the State Electric Power Company "Kazakstanenergo" structure the 
followrng power plants Ekibastuz Thermal # 1, Eh~bastuz Thermal 22 Jambvl 
Thermal, Ust-Karnenogorsh Hydro, Shulba Hvdro, 

Ermak Thermal Plant, Buhhtarma Hvdro and Kapchagav Hydro shall have the status 
of IPP They shall sell the total electric energy production to the nat~onal network, 
except the auxlllary electr~c energy and the energy sent out to the customers from the 
generating voltage busbars 

2 In accordance with the Attachment 2 to the present Order, to reorganize the State 
Electr~c Power Company "Kazakstanenergo", Power Associations "Almatyenergo", 
ccAltavenergo", "Atyrauenergo", "Zapkazenergo" , "Karagandaenergo", 
" Kostanavenergo" , " Pavlodarenergo", ccTseiinenergo", "Yuzhkazenergo", Ermak 
Thermal Plant, Bukhtarma Hydro and Kapchagay Hydro to the republ~can state- 
owned enterpnses W ~ t h  respect to the state-owned enterprises above, the Mm~stry of 
Energy and Coal Industry shall perform the functions of a State Administration Body 
and a legal subject of publlc ownersh~p 

3 To approve a 1st of NES "Kazakstanenergo"affi11ated state-owned enterpnses m 
accordance with the Attachment 3 to the present Order 

4 To reorganize the Power Associat~on "Ekrbastuzenergo" to the NES 
"Kazakstanenergo" affiliated organlzatlon located m Ek~bastuz Ekibastuz CHP, 
Ek~bastuz Heat Networks, the Residential and Communal Services Department, the 
Head Tramlng Center, a House of Culture "Energet~k" shall be lncluded to the 
structure of the affiliated organization 



To transfer the ELibastuz enterpnse of hlgh-voltage electr~cal networks (except the 
facilities included to the 'Kazahstanenergo" structure according to the attachment 1) 
to Pavlodarenergo 

All other enterpnses and structural units of "Ekibastuzenergo" are to be corporat~zed 
accordmg to the established order 

5 The reorganizing measures (Articles 1-4 of the present Order) shall be performed up 
to September 15, 1995 based on the 1995 first 6 months balance 

6 To identify the basic functions of "Kazakstanenergo" r e 
to provide the stable functionmg of the National Energy Svstem of Kazahstan 
to provide the centralized dispatchrng control of Power Industrv of Kazakstan, 
to forecast the electric energy generation and consumption m the country, 
to regulate the electnc energy and power market lncludrng the signrng of the 
contracts on purchasmg the electnc energy from the domestic and forelgn 
producers, on selimg the electrrc energy to the regional energy systems as well as 
abroad and to the power-consummg customers which are connected directlv to the 
national electrical network according to the Attachment 4, 
to work out and realrze the Program of Electric Power Industrv Development 
throughout the temtorv of the Republic of Kazahstan, to create in the country the 
mutual reserves of generating capacities, 
to meet the RK interests as related to the electr~c energy and power import and 
export, 
to solve the issues concernmg the mforrnation services in Power Industry and the 
specialists qualification improvmg 

7 The regional energy svstems shall perform the following basic functions 
to forecast the electric and heat energy generation and consumption on the 
terrrtories served and agreed w ~ t h  "Kazakstanenergo", 
to provide the customers w ~ t h  electr~c and heat energy produced by the local 
producers, to purchase electric energy from the National Energy System on the 
bas~s of the economic agreements concluded, 
to work out and realrze the Program of Electnc Power Industry Development for 
the temtory served 

8 NES "Kazakstanenergo" and regional energy svstems shall conclude the contracts 
on mutual services and maintenance of the facil~ties transferred to the balance of 
"Kazakstanenergo" (Attachment 1) up to September 15, 1995 

9 Power Industry Management Department (Mr Doubatov) up to September 15, 
1995 shall 

subm~t for the approval the draft Provision on the State Power Industry 
Inspectorate which covers the establishing under the Minlstry of Energy and Coal 
Industry the mstitution "State Inspection and Expert Examination of Energy 
Supervision" and its regional affiliated organizations maintamed by gaming the 
profit by the regional and nat~onal energy systems according to the approved 
schedule of expenses, 



to work out the normative documents which can regulate the mutual relations on 
development and operation of the energy facrlit~es as well the electnc and heat 
energy generation and consumption 

10 The heads of the republ~can state-owned enterpnses shall submlt to the M~nistrv 
of Energy and Coal Industry the by-laws of the enterpnses for the approval up to 
September 15, 1995 

NES "Kazakstanenergo" up to September 1, 1995 shall also subm~t the bv-laws of lts 
affiliated organlzatlons for them to be agreed with the Mmistrv of Energv and Coal 
Industry 

11 The Personnel Department (Mr Mendvbayev) up to September IS, 1995 shall 
worh out the contract forms with the heads of the republican state-owned enterpnses 
The contract forms shall be agreed with the departments and dlv~s~ons of the Mmistry 
of Energy and Coal Industrv 

12 The Econom~c Department (Mrs Galmova) up to September 15, 1995 shall 
prepare the draft documents to be submitted to the FX Cabmet of Mmlsrers related to 

the 11st of the affil~ated state-owned enterprlses of the energy svstems, 
the status of enterprlses and organlzatlons under the State Power Companv 
"Kazakstanenergo" which were not mcluded to the list of the republican state- 
owned energv enterprlses and their affil~ated organizations, 
the structure and the rnanagenal staff of the Mlnistry of Energy and Coal Industry 
after the reorganizmg the admmistrative structure of the Electnc Power Sector 

M~n~ster  of 
Energy and Coal Industrv V Khrapounov 



Attachment 2 
to the Order No - 
dated 1995 

A LIST 
of the Republ~can State-Owned Enterpnses of Power Industry 

Nat~onal Energy System " Kazakstanenergo" , Ahaty 
Almaty Energy System "Almatyenergo" 
East-Kazakstan Energy System "Altavenergo", Ust-Kamenogorsh 
Atyrau Energy System "Atyrauenergo", Atyrau 
West-Kazakstan Energy System "Zapkazenergo", Aktyubrnsk 
Karaganda Energy System "Karagandaenergo", Karaganda 
Kostanay Energy System "Kostanayenergo", Kostanay 
Pavlodar Energy System "Pavlodarenergo", Pavlodar 
Energy System "Tselmenergo" , Akrnola 
South-Kazakstan Energy System "Yuzhkazenergo" , Shymkent 
Ermah Thermal Plant, Aksu 
Kapchagay Hydro Plant, Kapchagay 

Note 
Bukhtarma Hydro, Serebryansk, was excluded from the Llst by the Resolut~on of the 
Cablnet of M~nisters No 1268 dated- 19, 1995 - / 

/ e r  
/ 



Attachment 3 
to the Order No 

dated 11995 

A LIST 
of the NES "Kazakstanenergo" Affil~ated Organlzat~ons 

The United Dlspatch Center of Kazakstan (UDC of Kazakstan) 
Ekibastuz Thermal # 1 
Ek~bastuz Thermal #2 
Jambyl Thermal Plant 
Karaganda Thermal $2 

Note 

Ust-Kamenogorsk Hydro and Shulba Hydro are both excluded from the Llst bv the 
Resolut~on of the Cablnet of Mrnisters No 1268 dated 19, 1995 

57+eH1 1, 



Attachment 4 
to the Order No 

dated 1995 

A LIST 
of the Industnal Customers Connected to the NES "Kazakstanenergo" Networks 

(Hlgh-Voltage Customers) 

1 Alrnaty Rallway Road 
2 Taldykorgan Section of Almaty Railway Road 
3 Ust-Karnenogorsk Tltamum-Magnesium Plant 
4 Lenrnogorsk Polymetallic Comblne 
5 Aktyublnsk Jomt-Stock Company "Ferrochrom" 
6 Karaganda sectlon of the "Irtysh-KaragandaJ' Channel 
7 Jomt-Stocb Company "JezkazgantsvetmedJJ 
8 Jomt-Stock Company "Balkhashrned" 
9 Jomt-StocL Company "Yuzhneftegas" 
10 Sokolov-Sarbay Mmmg Association 
11 Ermak Ferroallovs Plant 
12 Pavlodar section of the "Irtysh-Karaganda" Channel 
13 Kentau Jomt-Stock Company "AtchpolymetallJ' 
14 Shvmkent Jomt-Stock Company ccPhosphorusJ' 
15 Jambvl Jomt-Stock Company "NodfosJ' 
16 Jarnbyl Jomt-Stock Company "Ch~mprom" 
17 Jambyl section of Almaty Railway Road 
18 South-Kazakstan sectlon of Almaty Railway Road 
19 South-Kazakstan section of Central Aslan Railway Road 
20 South-Kazakstan section of West-Kazakstan Railway Road 
21 Kzyl-Orda section of West-Kazakstan Rallway Road 
22 State Holdrng Company "Ekibastuzkomir" 
23 Ulbrnsk Metallurg~cal Plant 
24 Cosmodrome " Balkonur" 



Republlc of Kazakhstan 
Cablnet of Mlnlsters 

DECREE 1268 

September 19, 1995 

On Maklng Amendments of the Decree 1033 of July 28, 1995 
enacted by the Cablnet of Mlnlsters, Republlc of Kazakhstan 

The Kazakhstan Kablnet of Mlnlsters resolves 

To amend the Decree 1033 of July 28,1995entltled "On Managerlal 
Restructurlng In Electrlclty Industry, Republlc of Kazakhstan" 

Supplement 1 " Llst of the Republlc State Utllltles In Electrlclty 
Industry" stated ln the Decree 1s amended by strlklng out the 
words " Bukhtarmlnskaya HPP", 

Supplement 2 "Llst of Electrlc Utlllt~es afflllated to the Natlonal 
Energy Corporation System "Kazakhstanenergo" stated In the Decree 
1s amended by strlklng out the words "Ust-Kamenogorskaya HPP", 
Shulblnskaya HPP" 

Prlme Mlnlster 
Republlc of Kazakhstan 



DECREE OF THE PRESIDENT OF THE REPUBLIC OF 
KAZAKHSTAN, 

HA VING THE POWER OF THE LA W, 

ON ELECTRIC POWER ENGINEERING. 

In accordance with article 1 of the Law of the Republic of Kazakhstan, dated 
December, 10 1993 "On temporary delegation of additional powers to the President of 
the Republic of Kazakhstan and heads of local admmstration' and in order to create 
legal foundabons for regulating produc~on, transmission distribution and 
consumption of electnc and heat power issue the present Decree 

CHAPTER 1 GENERAL PROVISIONS 

Article 1 Basic concepts used In the Decree 
State regulatory commission in electr~c power englneerlng - a central state 

body whlch realizes regulation of pnces (tariffs) on electnc and heat energv (power) 
The Un~ted electric energy system - the totality of energy systems which are 

technically connected, and united by a common operational dispatching and accident- 
preventing admlmstration 

The Nat~onal electrlc energy system - a republican state enterprise which is 
the main component of the United energy system, providing connection between the 
energy systems within the Republic of Kazakhstan and neighbonng countries 

Object of electrlc power engineering - an electric power plant sub-plant 
electnc transmission line, networks for production, transmission distribution and 
transformation of electnc and heat energy 

Special mode of operation of the objects of electric power engineering and 
power supply of consumers - emergency mode, Introduced at the objects of electric 
power engineering during sigmficant technological violations, absences of fuel 
resources and lack of electric energy and power 

Consumer - a person or a legal entity, that uses electric and/or heat energy 
Specialued organuations - organizations, that provide normal work and 

development of electric power engineering (repairing, desigmng, scientific-research, 
constructing organizations of electnc power engineering type, as well as organizations 
for manufactunng of constructions, equipment, mechanisms and matenals) 

Central execut~ve body for electrlc power englneerlng management - the 
state body, empowered by the President of the Republlc of Kazakhstan or the 
Government of the Republic of Kazakhstan to carry out management of electric power 
engineering 

Electric power engineering - a sphere of generation, transmission, 
distribution of electric and heat power 

Power generating organization -organization carrying out the geberation of 
electric and heat power 



Energy transmimng organlzabon - orgamzation carrying out transmission, 

transformation and dmstnbution of electnc and heat power 
Power supplying organlzabon - organmzation carrying out sales of elther 

produced or bought electnc and heat power 
Electr~c power engineerlng complex - the totality of power generating 

power transmitting, power supplying and specialized orgamzations 
Electric power engneering system - the totality of the objects of elecmc 

power engineenng and means of exploitation and management, which are connected 
by the un~ted process of power generation, transmission and distribution 

Article 2 The legislat~on on electnc power engineerlng 
The legmslation on electnc power englneenng is all-republican and consists of 

the present Decree and other legislation, Decrees and Decisions of the President of the 
Republic of Kazakhstan, Resolu~ons of the Government that regulate relations on the 
generanon, transmmssion, distribution and consumption of the electnc and heat power, 
and by-laws of the central executive body for electnc power engmneenng management 

CHAPTER 2 STATE REGULATION 
IN ELECTRIC POWER ENGINEERING 

Artlcle 3 The goals of the state management 
1 The state management in electnc power engineenng IS carried out in order 

to satisfy fully the demand of the power consumers and protect their nghts by means 
of ensmng a reliable and stable operating of the electnc power engineering complex 
of the Republic of Kazakhstan on the basis of competitron and management unity, 
consldenng Its extreme importance for lrfe-support of the economy and soc~al 
complexes of the country 

2 The state management should ensure 
effectlve operation and development of electric power engrneering 
complex, 
creation of a regulated market of electnc and heat power, 
ratlonal and economical use of electric and heat power, 
use of renewable and non-traditional energy sources, 
creatlon of conditions for attracting investments, includmng forelgn ones, 
into development and re-equipment of the electrlc power engineerlng 
complex, 
creation of conditions for carrying out of the set of measures on 
environment protection, and on reliability and safety of the exploitation of 
the electnc power engineenng devices 

Art~cle 4 Competence of the central executive body for electric power 
engineerxng management 

1 The central executive body for electnc power englneerlng management 
ensures carrying out of the united scientific-technical policy m the branch, realization 
of the state power engineering program, carrying out of the licensing in electnc power 



engineenng, and performs other funct~ons, provided by the present Decree and other 
legislation of the Republic of Kazakstan 

2 The central executive body for electnc power engineenng management has 
the nght to adopt by-laws in the following cases 

if there are d~rect instructions in the legislative acts, Decree of the 
President of the Republic of Kazakhstan or Resolution of the Government 
of the Republic of Kazakhstan, 
in order to perfom legislative acts, Decrees of the President of the 
Republic of Kazakhstan or Resolution of the Government of the Republic 
of Kazakhstan (on the issues and withm the limits provlded by the 
mentioned acts), 
in order to approve the rules of organization and technical maintenance of 
electric power devlces safety exploitat~on and use of electnc and heat 
power repair servlces of the objects of electnc power engineering and 
other issues of techn~cal-technological character, 
jointly w ~ t h  the appropnate state bodies - on the issues of labor protectlon, 
fire-prevention, manufacturrng satat ion,  ecological safety, connected 
wlth the generation transmission, d~stnbution and use of electric and heat 
power 

3 The by-laws of the central executive body for electric power engineering 
management adopted within its competence, shall be implemented by all state bodies 
persons and legal entities 

Art~cle 5 Methods of the state management of the electric power 
engineering 

The following activities are subject for the state management 
licensing of the activity in the field of generatlon, transmission and 
distnbutlon of electnc and/or heat power, 
state regulation of the pnces (tariffs) on electric and heat power, produced 
by the power generating organizatlons and delivered by the power 
supplying organizatlons to the consumers, 
dlstributlon of power, including its delivery to the consumers in 
accordance wlth the concluded contracts 
demonopolization and privatlzatlon of the objects of electric power 
engineering, 
state control over the reliability, safety and economy of the power 
generation, transmission, distribution and consumption 
licensing of export-import electric power energy operations in accordance 
with the procedure determined by the Government of the Republic of 
Kazakstan, 
common mandatory rules, connected with the power generation, 
transmission, distnbutlon and consumption, and also wlth the reliability 
and safety of the construction of the electric power engineering devices 
and their explo~tation, 
other rules st~pulated by the leglslatlon on electrlc power engineering 



Arhcle 6 State regulatron of power prlces 
1 The pnces (tmffs) on electnc and heat power due to the natural monopoly 

of the power supplying organizations and their social importance are subject for the 
state regulation 

2 The following types of power pnces (tmffs) are established 
purchasing pnce (tarrff) on electnc power, 
wholesale pnce (tarrff) on electnc power supplied by the Nat~onal energy 
system, 
pnce (tariff) on electric power purchased or supplied by import or export, 
prlce (tanff) on electric power and heat power supplied to the consumers 

3 The pnces (tanffs) on electnc and heat power should fully cover the costs 
of the power generating and power transmitting orgmzations, ensure the conduct of 
their operations wthout losses and self-financing fiom the~r own revenue to cover 
natural growth of the demands of the republican economic complex 

Costs of the power supplying organizations connected with expansion and 
reconstruction of the objects of the power englneenng for recover of the additional 
load are compensated by those orgmzations 

Procedure and conditions of compensation of additional costs for expansion 
and reconstruction of the objects of power engineeenng are determined bv the 
Regulation adopted by the Government of the Republic of Kazakstan 

4 The state regulation of the pnces (tmffs) on electric and heat power is 
carried out by the authorized state body 

Art~cle 7 Central body for the state regulat~on of the prices (tar~ffs) In 
electr~c power engineering 

1 State regulatory commission in electric power engineering is the central 
body of the state regulation of the prices (tanffs) in electric power engineering It is 
independent to make decisions wthin the limits of powers, granted by the present 
Decree and anti-monopoly legislation 

2 State regulatory commission works on the unified legal-methodoiogical 
basis that provides while establishing the pnces (tarrffs) on electric and heat power 

protection of the economic interests of consumers from the monopol~stic 
Increase of the prices (tariffs) on electric and heat power, 
creation of mechanism for coordination of the interests of the energy 
generating, energy supplying organizations and consumers of electric and 
heat power, 
formation of the competition environment In the electric power 
engineenng complex to increase its effectiveness and minlmize prices 
(tanffs), 
creating economic incentives, aimed at the use of the energy saving 
technologies and production processes, 
equal access to the republican wholesale electric power market for persons 
and legal entities - generators of electric power, regardless of the form of 
ownership, 
openness, availability of the materials of the commission for reviewing and 
establishing prices (tanffs) by consumers and the public 

3 Regulation on state regulatory commission in electnc power engineering is 
is confirmed by the Government of the Republic of Kazakstan 



Article 8 The National electric energy system 
1 The National electnc energy system provides work of the United electric 

energy system, including united operating-dispatching management, organizes united 
electnc power market w t h  the uruted reserves and an open competition access for all 
power generating orgamzations regardless of the ownership form, establishes 
business links within the electnc power complex on consumers supply with electric 
power, and provides equal basis for regulat~on of the achvity of state enterpnses and 
pnvate organizations 

2 The Natronal electric energy system has the right 
to introduce a special operation mode of the objects of electnc power 
engmeenng, regardless of the ownership form, organizational-legal 
activity type and belonging to a certsun ministry, 
to establish a special mode of the electnc power supply to the regions to 
rntroduce limitations on supply and consumption, or stopping of the power 
supply to separate consumers or groups of consumers of the regional 
electric energy systems, connected to the National electnc energy system 
These actions are subject for the permission of the central executive bodv 
for electric power engineering management and shall be agreed upon wrth 
the local executive bodies 

3 The procedure for introduction of the special modes or operation of the 
objects of electrrc power engineerrng and power supply to consumers is established 
bv the Government 

Article 9 Central dispatching management 
1 The central dispatching management performs operational management of 

the electric modes of electric power plants and electric transmission lrnes of the 
United electnc energy system 

2 Distribution and installation of the accrdent-prevention means of 
automation as well as means of automatron to regulate frequency and active power 
and any other automatron systems and devices that influence the modes of operation 
of the United electric energy system IS agreed upon w t h  the Central drspatching 
management 

3 Operatronal decrsions of the Central dispatching management and rts 
regional subdivisions regarding the mode of operation are mandatory for the 
personnel of all the objects of electric power engineering, regardless of the ownership 
form organizational-legal actrvity type and belonging to a certain minrstry connected 
to the United electric power energy system and for consumers 

4 The provision on the Central dispatching management of the United 
electric power energy system is established by the Central executive body for electnc 
power engineering management 

Art~cle 10 State power supervision 
1 State power supervision (further - GosEnergoNadzor (abbreviation for the 

state power supervision) is the republican body for state power supervis~on and energy 
expertrse of the enterprises situated on the terrrtory of the Republic of Kazakhstan, 
regardless of the belonging to a certain ministry, ownership form, control over a 
consistent implementation of the state energy saving policy 



2 The bodies of GosEnergoNadzor have the right to impose administrative 
fines according to the procedure, established by the legislation on admimstrat~ve 
violations 

3 R~ghts and duties of the bodies of GosEnergoNadzor are defined by the 
Provision on GosEnergoNadzor, established by the Government 

Artlcle 11 Inadm~ssib~l~ty of Interference into production-technological 
actlvity 

Central executive bodies and local representatwe and executive bodies do not 
have the right to interfere into production-technological activity of organlzations, 
whch is connected with power generation, transmlsslon and distribution or with a 
technological management of these processes excepting the cases stipulated by article 
19 of the present Decree and leg~slative acts of the Republic of Kazakhstan 

CHAPTER 3 ORGANIZATION OF POWER SUPPLY TO THE 
CONSUMERS 

Article 12 The subjects of the relations on power generation, 
transmlsslon and consumption 

1 The subjects of the relations on power generation, transmlsslon and 
consumption are 

the republican state enterpnse the National electnc energy system, 
reglonal power supply~ng organizations, 
independent power generating organizations, i e organizations enjoying the 
rights of a legal entity, and that are organizationally and technologically 
connected with the United electric energy system, 
independent power generating orgmzations, i e organizations enjoying the 
rights of a legal entity, and that are organizationally not connected wlth the 
United electric energy system, 
power consumers 
2 The organizations, directly connected to the National electric energy 

system or reglonal power supplying organizations are considered to be independent 
power generating organizations whlch are connected with the Unlted electric energy 
system 

3 The state organizations, organizations, belonging to certain minlstrles or 
pnvate orgmzatlons, which d~rectly supply consumers with electric or heat power are 
considered to be independent power generatlng organizations These enterprises use 
either their own energy network, or the services of the Unlted energy system The 
independent power generatmg organizations can sell the power surplus to the United 
elecmc energy system, acting in thls case as independent orgaruzations 

Article 13 Organuation of busmess links In the power supply system 
1 The republican state enterpnse - the National electric energy system on a 

contractual basis 
buys power from the independent power generatlng organlzations 
subordinate to the Nat~onal electric energy system and buys the power 



surplus fiom the regional electnc energy systems and independent power 
generatrng organizations It also imports elecmc power to the National 
electnc energy system from the electrrc energy svstems of other countrres, 
carnes out drstnbutron of elecmc power wrthln the United electnc energy 
system by means of selling power to the regional power supplyrng 
orgmzations and consumers, connected to the National electric energy 
system and also exports electnc energy to other countries 
Regional power supplying orgmzations on a contractual basrs 
buy power from the independent power generatrng organlzatlons, 
subordinate to the regional power supplying organizations and buv the 
power surplus from the independent power generating organizations 
buy power from the National electnc energy system, or sell the power 
surplus to the National electtlc energy system, 
supply the consumers of the assigned region with power 
Independent power generatrng organizations on a contractual basrs 
supply the assrgned consumers wth  power , 
sell the power surplus to the National electnc energy system or to the 
regronal power supplyrng organrzations 

Art~cle 14 Contractual relat~ons on the dellvery of electr~c and heat 
power 

1 Delivery of electric energy (power) to the United electrrc energy system is 
legalrzed in a delivery contract, made rn accordance with the Crvil code of the 
Republic of Kazakhstan 

2 Sales of electrrc and heat power (power) to consumers are carrred out on 
the basis of a contract on power supply in accordance with the Civil code of the 
Republic of Kazakhstan 

3 Relations of the independant power generatrng organizatron, that supplies 
electnc power to its consumer through the electnc lrne of the United electrrc energy 
system, with the National electnc energy system or its regional power supplyrng 
organrzations are regulated by the contract on power transmrssion with oblrgatory 
strpulatron of the mode of transmrssron 

Article 15 The rights of the consumers of electric and heat power 
The consumers of electrrc and heat power have the rrght 

to receive power of a proper quality In the volumes and terms, provided 
by a contract, 
to demand from power supplying organizations compensatron of losses, 
incurred by either mrsdelivery or delrvery of the power of an Improper 
quality, 
to apply to the organrzations of GosEnergoNadzor and court instances to 
solve disputable issues, connected with a delivery and consumption of 
power 

& 

Article 16 The duties of consumers of electnc and heat power 
Consumers of electric and heat power should 

maintain a technical state of electnc and heat-using devrces power 
meterrng equrpment rn accordance with the requirements of the by-laws, 



observe contractual modes of power consumption 
meet the normative requirements on keeping elecmc power quality in an 
energy system, 
pay for the used power in time, 
actively implement energy saving policy 

CHAPTER 4 PROVIDING OF ACTIVITY OF THE ORGANIZATIONS OF 
ELECTRIC POWER ENGINEERING 

Art~cle 17 The procedure for prov~ding w ~ t h  fuel of the organizations of 
electric power engineerlug 

1 A project type of fuel is used for electnc power stations and boilers It 
ensures the hrghest effectrveness for the use of an energy device 

The quality of coal is defined by the standard, developed by the central 
executive body for electnc power engineenng management jointly with the state body 
for state standards and approved by the Government 

The use of fuel at electric power stations, which does not ensure a safety and 
reliability of a technologrcal process of power generation, and which may lead to an 
environmental damage in the location of the electnc energy object without additional 
measures to protect nature is prohibited 

2 The srze of a strategic fuel reserve at electric power stations the procedure 
for its storing, keeping and using is established by the Government upon the 
submission of the body of state electrrc power engineenng management 

3 Supply of power generating organizations with fuel is done on the basis of 
as a rule, direct and long-term delivery contracts, which should provide the volumes 
type and quality of fuel terms of delivery, and sanctions in case of either non- 
executron or improper execution of a contract 

Article 18 The procedure for use of natural resources by the 
organizations of electric power englneerlng 

1 The objects of electric power engineenng are provided with land plots in 
accordance with the procedure established by land legislatron with the right of a 
permanent use 

The sizes of land plots given for locating and exploitation of the objects of 
electric power engineering, are defined according to the established project-technical 
documentation for these objects 

2 The use of land plots given for construvtion of the objects of electric power 
engineering, including the land of a protected zone, is not admissible for other needs, 
if it's not stipulated while allocating of a land plot All types of business activity in a 
protected zone, permitted by a usage mode, can be realrzed only upon agreement with 
the administration of the object of electric power engineering 

3 The organizations of electnc power engineenng should undertake technical 
and organrzational measures, aimed at reduction of a harmful impact on environment 
and bear responsibrlity for the violations of legislation on nature protection and 
envrronmental safety promotion 



Article 19 The work of electric power energy organlzat~ons under 
emergency sltuations 

1 Upon emergency sltuations (earthquakes, floods other natural calarnmes, 
accidents at the objects of electnc power engineenng) execuhon of the contractual 
obligations of the orgamzations of electrlc power engmeenng on power delivery to 
consumers can be suspended upon the decision of the Government This decision is 
mandatory for all power supplying orgamzations, regardless of the ownership form, 
organizational-legal form of activity and belongong to a c e m n  ministry 

2 Upon delivenes of electnc and heat power for publlc needs, caused by 
emergency situations, the expenses of power supplying orgamzations are compensated 
from the appropnate budget 

3 In emergency cases, in order to carry out accident-restoration works all 
mobile sources of power supply of business enbties, regardless of the ownership 
form, belonging to a certan mixustry, are transferred into an operational subordination 
of the central executive body for electnc power engineenng management 

The procedure for is established by the Government of the Republic of 
Kazakstan 

Art~cle 20 Ensurlng safe keeplng of objects of electric power engineering 

1 Protection of the objects of electric power engineenng is carried out by the 
specialized militarv guarding, following the procedure, established bv the 
Government of the Republic of Kazakstan 

The subdivisions of the mil~tary guarding of the objects of electric power 
engineering are provided with fire-arms and speclal means according to the 
established procedure 

The procedure for using fire-arms and special means is performed according to 
the legislation 

Protection of the most important objects of electric power engineenng IS 

camed out by the units of the intemal troops of the M~nistry of intemal affairs and 
special units of the Ministry of defense The lists of such objects are established by 
the Government of the Republic of Kazakstan 

2 The Government of the Republic of Kazakstan establishes the Rules 
(regulations) for guarding electnc and heating networks considering their spec~al 
danger and vuinerab~lity, upon the submission by the central executive bodyfor 
electric power engineering management These Rules are mandatory for all persons 
and legal entities 

3 Persons and legal entities, guilty in damaging and steal~ng the equipment or 
electnc power engineering device, unauthorized connection to the electric and heat~ng 
networks, stealing products of electnc power engineering, other actions, that may 
result m damage of electnc power engineering, safety reduction of the objects of 
electric power engineering and reliability of power supply of consumers, cany 
material, administrative and crimnal responsibility in accordance wlth the legislative 
acts of the Republic of Kazakhstan 



CHAPTER 5 CLOSING PROVISION 

Article 21 Measures on reallz~ng the present Decree 
The Government of the Republic of Kazakstan should 

subm~t to the President of the Republic of Kazakhstan proposals on 
bnnglng the legislat~ve acts of the Republic of Kazakhstan Into of the 
President of the Republic of Kazakhstan, having the law power "On 
electnc power engmeenng", 
bnng the dec~sions of the Government of the Republic of Kazakstan into 
correspondence wth the present Decree, 
ensure review and cancellation by the ministries and state committees of 
the~r by-laws and mstruct~ons, contradicting the present Decree, 
develop the Provision "On the state regulatory commission in electnc 
power engmeenng", "On the state power supervis~on" "On the procedure 
and cond~t~ons of expenses compensating for expansion of energy objects 
wh~le connecting additional load" as well as other bv-laws, provided b\ 
the present Decree 

Article 22 The procedure for implementing the present Decree 
The present Decree shall be implemented from the promulgation date 

President of the 
Republlc of Kazakhstan 

N Nazarbaev 

Almaty, December 23 1995 



May 30, 1996 
No 663 

Resolution 
of the Government of the Repubhc of Kazakstan 

On Approval Of Privatmtion And Restructunng Program 
In Electric Power Sector 

Takmg rnto account the significance of electric power engmeemg for viab~llty of the 
economy of the republic, the peculiant~es of the operation of Energy Sector and m the 
purpose of creatlon of organizational and economic conditions auned at stablllzation and 
development of electric power mdustry, the Government of the Republlc of Kazakstan 
RESOLVES 

1 To approve the Pnvatlzation and Restructunng Program m Electnc Power Sector 

2 Withln a month the State Property Committee of the Republlc of Kazakstan on 
MECI's presentation is to approve the Plan of corporatization of electric power facilities 
for 1996 

3 In the second quarter of 1996 MECI shall transfer the state-owned enterpnses and the 
organlzat~onal departments of the energy systems to the management of local executive 
bodies m accordance with legislat~on of the Republic of Kazakstan and Attachment 1 

Heads of oblasts and Alrnaty clty are to take organizational measures to found m the citles 
the jomt-stock energy supply companies and to prov~de thelr normal performance before 
the heatmg period (1996-1997) starts 

4 The State Property Comm~ttee of the Republic of Kazakstan and the Mmlstry of 
Energy and Coal Industry shall 

exclude large power plants from "Kazakstanenergo" and transform them to the 
Independent jomt-stock companies in accordance w~th Attachment 2, 
once a quarter are to submit to the Government of the Republic of Kazakstan the 
mformation about the procedure of implementing the Pnvatlzatlon and Restructumg 
Program 

Pnme-Mm~ster 
of the Republic of Kazahstan A Kazhegeldin 



Approved by the 
Resolution of the Government 
of the Republ~c of Kazakstan 
No 663, dated May 30, 1996 

PROGRAM 
of Pnvat~zat~on and Restmctunng of EIectnc Power Sector 

The present Program was drawn up in the framework of the Program of State-Owned 
Property Privatization and Restructuring in the Republ~c of Kazakstan m 1996-1998 

The Program specifies the procedure and sequence of restructumg process as well as the 
pmcipal approaches to the pnvatizmg the State Electnc Energy Sector m the Republlc of 
Kazakstan, takmg mto account the specific charactenst~cs of the Sector All this allows to 
create all the necessary conditions to secure high level of rellabllity and effective energy 
supply of all the consumers groups and to attract both nat~onal and foreign rnvestments 
by workmg out new organ~zational-and-economic mechan~sm of energy supply 
admlnistermg 

The objectives of the Program will be accomplished by the followmg measures 
to create competition m the process of electnc energy production and to arrange the 
Independent delivery of electnc energy by creatlon of electnc~ty wholesale market, 
to Implement the opened process of regulatmg high and low voltage electric networks 
and the activlt~es as related to the electric and heat energy dehvery, 
to transfer the rights to prlcmg regulation In Energy Sector to a newly established 
Independent body, namely the State Regulatory Commission m electric power 
engmeermg, 
to create the financ~al and payment mechanism of responsibility of heat and electr~c 
energy producers and customers 

The Electric Energy Sector will obtain the monopolistic and competitive features 
Monopolies (the work of high and low voltage electric networks, the activities regardmg 
the electrlc and heat energy transportation) wiIl be regulated by the Government As far as 
some speclfic elements of competltion (e g electric energy production) is concerned they 
will be regulated by the market itself 

Among the fac~litles of the nat~onal wholesale market of electrlc energy are b ~ g  generating 
companies, national electric energy system, wholesale oblast electric network companies, 
neighboring countries (electric energy producers and consumers), mdustnal consumers 
which are directly supplled from the national networks 



The regional market entrties are the Nat~onal electnc energy svstem, thermal plants, 
regional electric networks, other energy producing organrzatlons, and electnc energy 
consumers 

Br~ef Characterhc of the Specrfic Features of Electnc 
Power Engineemg of Razakstan 

At present electnc power industry of Kazakstan is a vertically Integrated production 
structure as the United Energy System (UES of Kazakstan) which consrsts of 10 energy 
systems the National Electric Energy System and 9 energy systems which were formed 
on the basrs of admmistrative and terntonal pnnc~ple 

National Energy System "Kazakstanenergo" which rncludes the Unrted Dispatchrng 
Department, base-load thermal and hydroelectnc power plants, rntenegional and 
Interstate electrlc networks provides the basic production of electnc and heat energy m 
Kazakstan, purchase of excess electnc energy from energy systems and other producers, 
works m parallel wrth the Un~ted Energy Systems of Russ~a and Central Asia, d~stnbutes 
electric energy among the regions of Kazakstan 

A regional energy system whlch consists of power plants, electnc and heat networks 
provides the electrlc and heat power production by its own power plants, purchase of 
electric energy from Natlonal Energy System (or sale to National Energy System), 
transrnissron, distribution and sale of electric and heat energy to the consumers of this or 
that particular region of Kazakstan 

Balance between electric energy production and consumption which can be observed m 
everv current moment withln the whole territory of Kazakstan, is achieved by 
centralization of technological modes of control of electrlc energy systems m the Unlted 
Energy Svstem of Kazakstan according to the unrfied dlspatchlng schedule m the most 
efficient mode 

Functronrng and development of the electric power sector is provided wlth specialized 
organizations of electrlc energv sector 

construction and equipment organizat~ons as well as repair and adjustment enterprises 
which provlde cornmisstoning of new energy facilities, repan and adjustment, 
reconstructron, renovation and technical re-equ~pment of energy rnachmery, as well 
as bulldrngs and industrial structures, 
deslgn, scient~fic and research institutes 



The Specific Features of Energy Complex Which Were Taken Into 
Consideradon for the Pnvatrzadon and Restructuring Program 

I The specific role of the Energy Sector to provide the economlc viability for population 
of the Republ~c of Kazakstan 

2 Technolog~cal colnc~dence of the simultaneous processes of generation, transmission 
and dlstnbution for electric and heat energy 

3 The location of power plants throughout the terntory of Kazakstan depending on 
availab~lity of hydro and fuel resources, consumers, and meetrng the requirements of 
environment protection Electric power deficlt which is covered by unport and 
redlstnbution of electrlc power from the reglons where energy excess 1s observed 

4 The necessity of an accelerating development of power capacities (accordmg to the 
programs adjusted) 

5 Hlgh demands on rellabllity and quality of energy supply, stability of the United 
Energy System m case of emergency and extreme situations which determmes the 
procedure of central~zed dispatching m the system and ~ t s  components 

6 High level of capltal intensiveness of production, hlgh level of depreciation of fixed 
assets, length of investment cycle 

7 Crisis of the customers'non-payment for heat and electnc energy consumed 

Sequence of Corporahng the Enterprises, Associadons and Organizabons of 
the Electr~c Energy Sector and Pnvatrzlng the State-Owned Property 

The process of corporatizlng and prlvatlzing the objects of electric energy complex 
envisages several stages caused by the necessity of prel~rnlnary structural reorganization, 
formrng the econom~caIIy Independent entitles of the market and their potentlal following 
prlvatlzlng 

a) Stage I (1996) - Transformahon of Organizabonal Structure 
of Managing the Electric Energy Complex 

1 In order to implement the Pres~dent's Decree, having a force of Law, "On Electnc 
Power Engineering", some sectoral normative and legislative acts shall be drawn up and 
approved The State Regulatory Comm~ssion in electric power engmeermg shall be 
established as the central body for governmental regulat~on of heat and electrlc energy 
prlces (tariffs) 



2 Formation of the Natmoal Energy System i n c l u d p 6 i ~  the National Electnc Network, 
the national wholesale electric energy market and the Central Dispatch Admmistration is 
on the stage of bemg accomplished 

3 Power facllitles (thermal and hydroelectnc plants), maln heat networks which supply 
transport w~th  heat energy from several heat sources, obtam economrc and legal 
mdependence 

Dependrng on technological and economlc expediency, some heat networks can be 
transferred to the indiv~dual thermal plants 

Some facilities of public heat power supply (individual thermal plants, boiler houses, heat 
networks) shall be transferred to municipal (public) ownership 

4 In every oblast the mdependent electnc network enterpnse shall be founded It will be 
mcluded m the regional energy system by unltmg rnto one legal entlty some subdivisions 
of electnc networks located in their corresponding oblast 

In the case that the regional energy svstem and the electnc networks are located m the 
same oblast, the latter operate as affiliated organizations of this regional energy system 

5 The social and public entities owned by energy systems, which are of social 
significance for certam region or for the whole Republic shall be transferred to local 
admmistrations or executive authorities 

The social and public entities necessary for creating the social Infrastructure of energy 
system remarn the property of the relevant energy enterpnses 

b) Stage I1 - Corporat~zat~on and P n v a h h o n  of the 
Electrlc Energy Sector Facll~t~es (s-g from 1996) 

Corporatization and privatization of the state-owned property m Electnc Energy 
Complex shall be carried out w~th MECI's participation m the process, with the 
characteristic features of energy system of Kazakstan on every stage of reorganization 
taken into account 

1 Corporatization of the state-owned enterprises of Energy Sector shall be accomplished 
by transforming the follow~ng energy facil~ties to the independent jornt-stock companies 

hydro electric power plants, 
big coal-, or gas- or oil-fired power statlons which form the system of baslc energy 
generating enterprises of Energy Sector, 
thermal power plants, 
oblast electrlc network enterprises excluded from the regional energy systems, 
production assoclatlons (enterprises) as well as organizational departments of energy 
systems which are engaged in repair, adjustment, construction and equipment 
operations in Energy Sector, 



lnstltutes for design and scientific and research 

In some lndlv~dual cases and by declsion of the Government of the Republic of 
Kazakstan, there may be variants of the whole reg~onal energy system transformation to a 
jornt-stock company with the status of unified property complex lncludlng the electnc 
and heat networks and heat power plants 

The choice of any varlant shall be based on workmg out the Plan of regional energy 
system corporatrzatlon and developing the case-by-case pnvatlzation model dependmg on 
peculiantles of every energy system, lts place In Unrfied Energy System of Kazakstan and 
techn~cal statusof equipment and machmery 

When the jornt-stock companies are founded their authorized fund shall be represented 
100% by the state-owned property by way of stocks 

2 All facilities of Energy Sector shall be pnvatlzed at a case-by-case basis The profrle of 
the facil~ty 1s not to be changed The government stake m the jomt-stock company should 
not be less than 1/3 of voting stocks In the process of pnvatlzation the followmg 
principles and aspects are to be taken into account 

to transfer the state block of shares to the trust management or to sell ~ t ,  
to keep all the specific features of the Unified Energy System of Kazakstan operation 
as well as the UES of the CIS countries, 
to combine the self-admm~stratlve prmclple of energy supply w~th  hlgh level of 
coordmatlon of electric energy production and transportation, 
to follow the national Interests of the state in the issues of electr~c energy and capacity 
unport and export, 
to provlde the government regulation of electr~c energy production and to keep the 
sufficient reserves of energy capacltles In the national wholesale market m order to 
provide the reliable energy supply of the economy of Kazakstan, 
to provlde the effective pollcy of placing the stocks of pnvatized energy facillt~es and 
attract~ng the strategic investor, 
to create the pre-cond~t~ons for reallzat~on of the governmental pollcy rn Energy 
Sector 

3 To determine how necessary the Investments are and what their volume should be, the 
Coordlnatlon Councll on Prlvat~zation shall be established Representat~ves of the State 
Property Comrnlttee of the Republlc of Kazakstan, the Ministry of Energy and Coal 
Industry of the Republic of Kazakstan, the State Committee on Prlvatizat~on will be 
mcluded m the Coordlnatlon Counc~l 

4 The following entlties are not to be prlvatlzed 
unt~ll 1997 the Natlonal Energy System "Kazakstanenergo" whlch Includes the 
Central Dispatch Adrnmistration, fac~lities of high voltage Interregional and interstate 
electr~c networks, 500 KV (and more) electr~c networks 



c) Stage 111 - Formahon of Free Market of Electnc Power 
(Produchon and Delnery) (1998) 

On the basis of Central and Reglonal Dispatchrng Centers the Eleculc Energy Exchange 
shall be founded to implement the system dispatchmg, efficient sale and purchase of 
electnc energy 

Technical and economic actlvitles of the energy market shall be based on the Regulations 
Code 

National Energy System shall transport all the energy which IS sold to the national 
wholesale market 

Regional energy supplying organizations will provide d~strxbutlon and sale of electnc and 
heat power m their own regions 

The State Regulatory Comm~ss~on m electric power englneenng w~ll regulate tanff rates 
for electric and heat power and promote the competition m the framework of energy 
market, as well as to perform some other regulatmg functions establ~shed by the 
President's Decree hav~ng a force of Law "On Electric Power Industry" 



Attachment 1 
to the Resolution of the Government 

of the Republic of Kazakstan 
No 663, dated May 30, 1996 

A LIST 
of the state-owned enterprises and organizational departments 

lncluded into the energy system of the Ministry of Energy and Coal Industry 
to be transferred to the communal ownership m 1996 

Heat supply facilities (regional boller houses, heat networks) 
Kapchagay heat networks with regional borler houses #1 and 2 (Alrnatyenergo) 
Ust-Karnenogorsk regronal boiler houses #1 and 2 (Altayenergo) 
Ablaket boiler house (Altayenergo) 
Atyrau heat networks with the regional bo~ler house (Atyrauenergo) 
Karaganda heat networks (Karagandaenergo) 
Petropavlovsk heat networks (Tselmenergo) 
Kokshetau heat networks enterpnse wlth boiler houses #1 and 2 (Tselmenergo) 
ShuIba regional boiler house (Altayenergo) 
Aksu heat networks wrth the bo~ler house (Pavlodarenergo) 
Shymkent heat networks wlth bo~ler houses # 1, 2 and 3 (Yuzhkazenergo) 
Eklbastuz heat networks (Eklbastuzenergo) 
Kostanay heat networks enterprise wrth boiler houses #I,  2,and 

(Kostanayenergo) 
Kzyl-Orda heat networks with regional boiler house (Yuzhkazenergo) 

b) CHP for communal use 

Tentek CHP (Karagandaenergo) 
Karazhal CHP (Karagandaenergo) 
Arkalvk CHP (Kostanavenergo) 
Ekibastuz CHP (Ekrbastuzenergo) 
Kentau CHP $5 (Yuzhkazenergo) 
Tekely energy comblne (Almatvenergo) 



Attachment 2 
to the Resolution of the Government 

of the Republic of Kazakstan 
No 663, dated May 30, 1996 

A LIST 
of blg power plants excluded from NES "Kazakstanenergo" 
and transformed to the mdependent jolnt stock companies 

Ekibastuz GRES# 1 
Ek~bastuz GRES#2 
Zharnbyl GRES 
Karaganda GRES 2 



THE RK STATE COMMITTEE FOR THE STATE PROPERTY MANAGEMENT 

RESOLUTION 

No 499 
July 16, 1996 

"On Approval of the Power Industry Faciht~es CorporatIzahon Plan for 1996" 

To implement the Resolution of the Government of the Republrc of Kazakhstan dated May 30, 
1996 No 663 " On Pnvabzabon and Restructuring Program m Electnc Power Sector " and to 
create economically independent market entlhes, the State Property Commrttee RESOLVES 

1 To approve the plan of the power facilitres corporabzation for 1996 submtted by the Mmstrv 
of Energy and Coal Industry accordmg to Attachment 1 

2 The terntonal State Property Committees are to conduct m established order the 
corporatlzatron process of the power enterpnses with assignment of 100% of state shares wth  
the rights of ownership use and management according to the approved Corporatization Plan for 
1996 (Attachment 1) Prior to that, the elecmcal network facilrties ownerslup shall transferred to 
kazakstanenergo from the regional energy systems accordmg to Attachments 2 and 3 to the 
present Resolution 

As this takes place the RK State Property Commrttee reserves the right of shares disposal and 
withdrawal 

3 To empower the State Property Commrttee to appornt the presidents for the distribution 
companies and JSC "Almaty Heat Networks" designated by the Mimstry of Energy and Coal 
Industry of the Republic of Kazakhstan 

oencies are as 4 Withln the framework of the acting Legislabon the powers of the below A, 
follows 

4 1 The Mlmstry of Energy and Coal Industry of the Republic of Kazakhstan IS to submlt to the 
territorial State Property Committees rts recommendatrons regarding the potential presidents of 
the joint stock companies 

4 2 The territorial State Property Commrttees are to conclude the management contracts with the 
presidents of the joint stock compames 

4 3 The terntorial State Property Committees in agreement with the joint stock companres are to 
transfer the socral assets ownership from the power rndustry enterprises to the local 
administration authorities ("Alums") 



5 The jolnt stock compmes, belng created on the basts of the power sector enterpnses, are the 
successors of thetr property nghts and liabilit~es 

6 Chef Adm~mstratlon of the baslc mdustnes m cooperauon wth the Min~stry of Energy and 
Coal Industry has to elaborate the mechamsm of case-by-case pnvabzatIon of newly created joint 
stock cornparues 

7 The execution of the present Resolu~on shall be under control of Mr A Shoukpoutov, the first 
Deputy Chaxrman of the State Property Comrmttee 

S Kalrnourzayev, 
Charman of the State Cornmttee 
for State Property Management 



ATTACHMENT 1 
to the Resolution of the State Comrn~ttee for the State Property Management 

No 499, dated July 16,1996 

PLAN 
of Power rndustry Facllmes Corporatnatlon for 1996 

No 

1 

3 

I 

3 

State shares to 
be transferred 
to 

Will be 
transferred by 
the mdivrdual 
program 

Terr~tonal 
committee 

Temtonal 
committee 

Temtorlal 
committee 

Terntonal 
committee 

Territorial 
committee 

Territorial 
committee 

Territorial 

Enterpnses to be reorgaruzed 

Industrial Association 
"KaPemenergo" 

Industrial enterpnses for 
mantenance and adjustment of 
the regional power svstems' 
eqmpment 

- Aimatyenergoremont Almaty 

- Tsentrkazenergoremont, 
Karaganda 

- Sevkazenergoremont 
Pavlodar 

- Yuzhkazenergoremont, 
S hymkent 

- "Kaztechenergo" Almaty 

Specialized enterpnses for 
mantenance and adjustment of 
the reglonal power systems' 
buildrngs and structures 

- Almatyenergospetsremont, 
Almat y 

- Karagandaenergospetsre- 

Type of a jolnt stock 
company 

Will be corporat~zed by the 
rndrvidual program 

Open-end jolnt stock 
compmes 

Almatyenergoremont 

Tsentrkazenergoremont 

Sevkazenergoremont 

Yuzhkazenergoremont 

Kaztechenergo 

Open-end joint stock 
comparues 

Almatyenergospetsremont 

Karagandaenergospets- 

Reorgan 
schedule 

July 

July 

July 

July 

July 

July 

July 



July 

July 

July 

July 

July 

July 

remont 

Yuzhkazenergospetsremont 

Open-end jomt stock 
compmes 

Uralskenergostrox 

Tselinergostroi 

Petropavlovskenergostroy 

Open-end jomt stock 
compames 

1 JSC "Almaty distnbution 
electrical network 
company" founded on the 
basis of the structural 
sub&visions of 
Almatyenergo Subsidlanes 
are founded wthm the 
company, provided 5 1 % of 
state shares out of thelr 
authonzed funds are 
transferred to the mother 
company authorized fund 
Almaty electncal networks 
(Almaty) based on Almaty 
electncal network facilities 
including Yess~k electncal 
networks with rights of an 
affiliated organization, 
Almaty distribution 

4 

5 

committee 

Terntonal 
committee 

Terntonal 
cornmttee 

Temtonal 
committee 

Terntonal 
comrmttee 

Mlrllsuy of 
Energy and 

Coal Industry 

mont. Karaganda 

- Yuzhkazenergospetsremont, 
S hymkent 

Construction and installation 
compames removed from the 
regional power system 

- Uralskenergostroi, Uralsk 

- Tsellnenergostroi Akrnola 

- Petropavlovskenergostroy, 
Petropavlovsk 

Regional energy svstems 
(property left after removal of 
network facilities the latter 
beins subordinated to NES 
"Kazakhstanenergo" the 
enterprises reorgazed into 
independent JS compames and 
the muc ipa l  heat supply 

facilities) 

Almatyenergo Almaty 



Terntonal 
cornnuttee 

Terntonal 
comxmttee 

Temtonal 
committee 

Temtonal 
c o r n n e e  

Mmsny of 
Energy and 
Coal Industry 

Tenitonal 
commrttee 

M~mstry of 
Energy and 
Coal Industry 

Terntonal 
committee 

Mimstry of 
Energy and 
Coal Industry 

July 

July 

July 

I 

July 

July 

July 

July 

July 

July 

Atyrauenergo, Atyrau 

Zapkazenergo, Aktyubinsk 

elecmcal networks 
(Alma1.Y) 

2 JSC "Almaty CHP $1 ", 
Alrnaty 

3 JSC "Almaty CHP #2, 
Almaty 

4 JSC "Almaty Thermal 
Plant", Almaty oblast, 
Energet~tchessky settlement 

5 JSC "Almaty Heat 
Networks", Almaty 

6 JSC "Taldykorgan 
distribution electrical 
network company" 
(Taldykorgan) based on the 
Taldykorgan electncal 
network facilities w r h n  the 
framework of Taldykorgan 
Umted Directorate of power 
stations 

8 JSC "Cascade of Almaty 
Hydroplants", Almaty 
oblast 

1 JSC "Atyrau dlstnbution 
electncal network 
company" (Atvrau) on the 
basis of S ~ N C ~ U ~  

subdivisions of 
Atyrauenergo, Atyrau 
electncal networks Atyrau 
municipal electncal 
networks, Tengiz electncal 
networks 

2 JSC "Atyrau CHP" 

1 JSC "Aktuybmsb 
dlstr~bution electrical 
network cornpan\ " 



Mlnlstry of 
Energy and 
Coal Industry 

Terntonal 
committee 

Tenltonal 
commttee 

Mrnrstrv of 
Energy and 
Coal Industry 

Terrrtonal 
committee 

July 

July 

July 

July 

July 

Karagandaenergo, Karaganda 

(Aktyubmsk), based on 
structural sub&visrons of 
the energy system, 
Aktyublnsk western 
electncal networks, 
Aktyubmsk eastern 
electncal networks, 
Oktyabrsk electncal 
networks, Aktyubmsk 
rnunlc~pal electncal 
networks 

2 JS C " West-Kazakhstan 
&stnbution electncal 
network company" (Uralsk) 
based on the Uralsk left- 
bank electncal networks, 
Uralsk electncal network 
distnbutron networks, 
facrlrtles of the Uralsk nght- 
bank eiecmcal networks 

3 JSC "Aktubinsk CHP" 
based on the Aktubinsk 
CHP and Aktyubrnsk heat 
networks 

4 JSC "Uralsk CHP" based 
on the Uralsk CHP and 
Uralsk heat networks 

1 JSC "Karaganda 
distnbutron electrical 
network company" based on 
the structural subdrvisions 
of Karagandaenergo, 
Karaganda distribution 
electncal networks, 
Karaganda northern 
electncal networks, 
facilities of Karaganda 
hlgh-voltage electncal 
networks 

2 JSC "Karaganda Thermal 
$1" 



Temtonal 
commrttee 

Ten~torial 
commrttee 

Mirustry of 
Energy and 
Coal Industry 

M~n~stry of 
Energy and 
Coal Industry 

Terntorial 
comrnlttee 

Mrmstry of 
Energy and 
Coal Industry 

Mrn1str-y of 
Energy and 
Coal Industry 

July 

July 

July 

July 

July 

July 

July 

Kostanayenergo, Kostanay 

Pavlodarenergo, Pavlodar 

3 JSC "Karaganda CHP # 1 " 

4 JSC "Karaganda CHP $3" 

5 JSC "Jezkazgan 
drstnbubon electnc network 
company" (Jezkazgan) 
based on the Jezkazghan 
elecmcal network 
enterpnse, facilrtres of 
Balkhash electncal 
networks 

1 JSC "Kostanay 
&stnbution electrical 
network company" 
(Kostanay), based on the 
structural subdivrs~ons of 
Kostanayenergo, facil~ties 
of Western electncal 
networks, Central electncal 
networks, and Northern 
electncal networks 

2 JSC "Rudny CHP" 

3 JSC "Torgay distnbutron 
electrical network 
company" (Arkalyk) based 
on the Southern electncal 
networks, facrl~tres of 
Yessil electrical networks 

I JSC "Pavlodar 
drstnbution electrical 
network company" 
(Pavlodar) based on the 
structural subdrvisrons of 
Pavlodarenergo, faciht~es 
of Pavlodar electncal 
networks, Aksu electncal 
networks, facil~ties of 
Elubastuz high voltage 



Tselinenergo, Akrnola 

July 

July 

July 

July 

July 

July 

July 

July 

July 

electncal networks 

2 JSC "Pavlodar CHP #2" 

3 JSC "Pavlodar CHP #3" 

4 JSC "Pavlodar Heat 
Networks" 

1 JSC "Akmola 
distnbunon elecmcal 
network company" 
(Akmola) based on the 
structural subdlvis~ons of 
Tselinenergo, Akmola 
electrxcal networks, Akmola 
munic~pal electncal 
networks, Stepnogorsk 
electncal networks, 
facllmes of Akmola hgh  
voltage elecmcal networks 

2 JSC "Akmola CHP $2" 
(Akmola) 

3 JSC "Akrnola Heat 
Networks" (Akmola) based 
on Akmola heat networks 
and Akmola CHP S1 

4 JSC "North-Kazakstan 
dismbut~on elecmcal 
network company" 
(Petropavlovsk), facllrbes 
of Petropavlovsk electncal 
networks, Sergeevsk 
electncal networks, 
Petropavlovskl mumcipal 
electrical networks 

5 JSC "petropavlovsk CHP 
#2" 

6 JSC "Kokshetau 
distnbut~on electr~cal 

Temtonal 
committee 

Terntonal 
comrmttee 

Terntonal 
comrmttee 

Muustry of 
Energy and 
Coal Industry 

Terr~torial 
comrnlttee 

Temtonal 
committee 

Ministry of 
Energy and 
Coal Industry 

Terntonal 
committee 

M~nlstry of 
Energv and 



Coal Industry 

Mimstry of 
Energy and 
Coal Industry 

Temtonal 
comrmttee 

Temtonal 
comrmttee 

Mimstry of 
Energy and 
Coal Industry 

Temtonal 
committee 

Muustry of 
Energy and 
Coal Industry 

Territorial 

July 

July 

July 

July 

July 

July 

July 

Yuzhkazenergo, Shymkent 

network company" 
(Kokshetau) based on 
Kokshetau elecmcal 
networks Kokshetau 
mu~ucipal electncal 
networks 

1 JSC "South-Kazakstan 
distnbutlon electrical 
network company" based on 
the structural sub&vlsions 
of Y uzhkazenergo, 
Shymkent dxstnbubon 
electncal networks, 
Shardary elecmcal 
networks, fgacilities of 
Shymkent electncal 
networks, facilities of 
Kentau electncal networks 

2 JSC "Shvmkent CHPs" 
based on CHP $1 and 2 
(S h ymkent) 

3 JSC "Shvrnkent CHP #3" 

4 JSC "Kzyl-Orda 
distribution elecmcal 
network company" (Kzyl- 
Orda) based on the 
facilities of Kzyl-Orda 
elecmcal networks 

5 JSC "Kzyl-Orda CHP 
#6" (Kzyl-Orda) 

6 JSC "Jambyl distribution 
electrical network 
company" (Jambyl) based 
on the facili~es of Jambyl 
electrical networks, Jambyl 
mu~llcipal elecmcal 
networks 

7 JSC "Jambyl energy 
combine" (Jambvl), based 



c o m t t e e  

NES 
"Kazakhstan- 
energo" 

NES 
"Kazakhstan- 
energo" 

NES 
"Kazakhstan- 
energo" 

M~nrstry of 
Energy and 
Coal Industry 

Temtonal 
committee 

July 

J ~ Y  

July 

July 

July 

on Jarnbyl CHP #4 Jambyl 
heat neworks 

JSC "Elubastuz Thermal 
#2" (Eklbastuz) 

JSC "Jambyl Thermal" 
(Jamby 1) 

JSC "Karaganda Thermal 
#2" (Termrtau) 

Open-end joint stock 
compames 

1 JSC "Manglstau 
dlstnbution electncal 
network company", (Aktau) 

2 JSC "Mangistau CHP $3" 
(Aktau) 

6 

7 

8 

9 

Elubastuz Thermal $2 

Jambyl Thermal 

Karaganda Thermal #2 

The follovirlng cornparues are 
removed fiom the Mangyshlak 
nuclear power rndustnal 
complex 

Manglstau electrical network 
enterprise Aktau 

Mangistau CHP X3, Aktau 



Attachment 3 
to the Resolution of the 

RK State Propery Management 
Comrmttee No 499, dated July 16,1996 

A LIST 
of Reparr Bases of the Regional Energy Systems Wh~ch Shall Be Transferred 

to the Structure and Balance of K d t a n e n e r g o  

Kazktanenergo Subsldianes and the Dlstncts Repan Bases of the Structural U~llts of the 
of Electrical Networks (DEN) Energy Systems 

Sarbay subsldlary Intersystem electncal Base of Sarbay High Voltage DEN of the 
networks of NES K d t a n e n e r g o  Rudny North electncal networks of Kostanayenergo 

Rudny DEN 
Jetygary DEN 

Essyl DEN 

Aktyublnsk DEN 

Uralsk DEN 

Akmola subsidiary of Intersystem Electrical 
Networks of Kazakstanenergo Akrnola 
Akmola DEN 
Atabssar DEN 

Smimovsky DEN 

Central subsidiary Intersystem Electncal 
Networks of Kazakstanenergo Karaganda 
Nomnsky DEN 

Base of 500 KV sub-station Sokol 
Base of Jetygary DEN of West Elecmcal 
Networks of Kostanayenergo 
A part of worlung areas of the Essyl Electllcal 
Networks Arkalyk Elecmcal Networks of 
Kostanayenergo 
A part of the central base of the Aktyubinsk 
East Electncal Networks of Zapkazenergo 
A part of the Uralsk Pravoberezhny Electr~cal 
Networks Uralsk Electncal Networks of 
Zapkazenergo 
The caentral base of the AkmolaHigh Voltage 
ElectncaI Networks of Tselinenergo 
Sergeevskaya 500 KV sub-station, (Akmola) 
Base of South DEN of the Akmola High 
Voltage Electncal Networks of Tselinenergo 
500 KV sub-station Aurora,, base of the 
Smirnovsky DEN Petropavlovsk Electrical 
Networks of Tsellnenergo 
A part of worlung areas of the adminlstartlve 
bulldxng of Karagandaenergo 
500 KV sub-station Noura 



INSTRUCTION 

No T- 5714 dated July 18, 1996 

On Implementahon of the Plan of Elecmc Power Faclllues 
Corporatua~on for 1996 

To mplement the Resolution of the Republic of Kazakhstan No 663 dated May 30, 1966 "On 
Privatization and Restructurmg Program m Power Industry" the State Property Managment 
Committee of the Republic of Kazakhstan has approved the Plan of Power Industry Facilities 
Corporatization for 1996 by issulng the Resolution No 499 dated July, 16, 1996 

I COMMIT 

The General Duectors of energy systems to do the followmg 

1 To adopt and implement the above menuoned Resolubon of the State Property Managment 
Committee as a govemng document (Resolution attached) 

2 In accordance with the Corporatlzation Plan to adopt the separation balances in prescnbed 
manner as on July 01 1996 talung Into consrderation the article 2 2 of the MECI order No 84 
dated June 20, 1996 "On Implementat~on of the Pnvatizatlon and Restructur~ng Program of of 
Electnc Energy Industry 

3 When elaborating the By-Laws of jomt-stock compames, part~cularly the artlcles concenung 
the electnc and heat power production transmssion and distnbution, as well as the Power 
Industry management to act m accordance wth the RK President s Statutorv Decree " On 
Electric Power Engineenng", the Resolutions of the Government of the Republic of Kazakstan, 
and normative acts and regulabons of the Mimstry of Energy and Coal Industry, adopted m 
accordance with the above Law 

4 Withm 10 days to submit to the Ministry a Iist of candidates to the positions of Chamen of 
jolnt stock compames (accordmg to Attachment 1 to the Resolution of State Property 
Comm~ttee) for the further submsson to the State Property Managment Comm~ttee of the 
Republic of Kazakstan and its territonal committees 

5 To bnng the present Instruction to the notice of all the subsid~aries and affiliated and 
enterprises of energy systems 

F~rst Deputy Mlnlster S A Tiyesov 



Appendix J 

Decrees on Electricity Tariffs 

This appendix contains selected decrees obtained by Hagler Bailly Consulting 

1 Decree of the Government of the Republic of Kazakstan, No 13 11, 
October 6, 1995 On the addztzonal measures to stzmulate the 
development of zndustry and agrzculture 

2 Regulation of the Government of the Republ~c of Kazakstan, No 
102, January 26, 1996 On Electrzcz@ Tarzfls 

3 Regulation of the Anti-Monopoly Committee, June 10, 1996 
(pendlng approval from the Ministry of Justice) Specral Procedure 
for Prrce and TarzflFomtatzon for the Products (Works and Sewzces) 
Produced and Sold by the Economrc Entztzes - Natural Monopolzsts 

4 Resolution of the State Committee for Pricing and Antimonopoly 
Policy of the Republic of Kazakstan and the Ministry of Energy 
and Coal Industry of the Republlc of Kazakstan, September 27, 
1996 On Electrzczty Tarzfs 

Hagler Bailly Consulting 

@\ 



DECREE OF THE GOVERNMENT 
OF THE REPUBLIC OF KAZAKHSTAN 

October, 6 1995 
N 1311 

On the add~t~onal measures to stimulate the development of 
industry and agriculture. 

In order to ensure a stable work of the lndustrlal and agricultural 
enterprises, the Government of the Republic of Kazakhstan issues the 
decree 

1 To establish as of October, 1 1995 the energy price in 
accordance with the tar~ffs of the Natlonal energy system for the 
follow~ng enterprises energy-consuming lndustrral enterprises 
(power - 100 Mwt), rallroad transportation companies, and energy- 
consumrng agro-enterprises (green houses, poultry and cattle farms) 
The tarlffs will be applicable only if the payment IS made before the 
10th day of the followlng month Should the payment be delayed, the 
reglonal tariff will be applled 

2 The declsion of the State Committee of the Republic of 
Kazakhstan on price and anti-monopoly pollcy, dated October, 3 
1995 shall be taken into consideration According to this decision the 
prlce on Ekibastuz coal wrll remain 190 tenge during the third quarter 
of thrs year 

3 The State Committee of the Republic of Kazakhstan on price and 
anti-monopoly pol~cy and Ministry of Energy and Coal Industry of the 
Republ~c of Kazakhstan shall real~ze unt~l December, 1 1995 the 
rntroduction of the internal payment prlces between the energy 
systems and the power-statlons wlthin them 

4 The railroad transportation enterprlses with the annual volumes 
exceed~ng 100 000 tons wlth~n Republic and ~ t s  reglons, shall be 
elig~ble for 30% discount off the present tariff, starting October, 1 
1995 The discount w~l l  be appl~ed only ~f the payment IS made 
before the fifth day of the followlng month and the previous debts are 
paid off 

The Decisron of the State Committee of the Republ~c of Kazakhstan, 
dated March, 23 1995 N2/11 "On railroad shipping tariffs", which 
established 50% decreasing co-efficient for the coal shipping w~thin 
the Republic, shall be taken Into consideration 

The penalties for the rallroad transportation payment delays shall be 
canceled These penalties are provided by the Decree of the Cabinet 
of Ministers of the Republlc of Kazakhstan, dated April, 14 1995 
N306 "On the lrability of the enterprlses and organizations for the 



AITACHMENT 
to the Decree of the Cabinet of M~n~sters of the Republ~c of 

Kazakhstan 
dated October, 6 1995 N1311 

LIST of the NO LONGER VALID Decisions of the Cabinet of 
M~n~sters 

1 Point 6 of the Decree of the Cabinet of M~n~sters of the Republlc of 
Kazakhstan, dated Apr~l, 22 1992 N 369 "On the development of Tourlsm 
and Sports In the Republlc of Kazakhstan" 

2 Point 4 of the Decree of the Cabinet of M~n~sters of the Republlc of 
Kazakhstan 
dated June, 26 1992 N 556 "On real~zation of the President's Decree "On 
the Immediate measures on protection of mass media, state bodles, state 
book-publish~ng dur~ng the per~od of trans~t~on to the market relat~ons" 
(Collection of Acts of President and Government, 1992, N 25, article 398) 

3 Po~nt 8 of the Decree of the Cabinet of Min~sters of the Republic of 
Kazakhstan 
dated December, 27 1994 N 1472 "On measures of stabtl~z~ng the work of 
the Karaganda metallurg~cal plant" 

4 Paragraph 5, po~nt 14 of the Regulat~on "On inter-branch manufacturing 
association "Pavlodar industrial-f~nanc~al alllance", establrshed by the 
Decree of the Cabinet of Ministers of the Republlc of Kazakhstan dated 
October, 6 1994 N 11 22 "On creation of the inter-branch assoc~at~on 
"Pavlodar industrial-financial alllance" (Collect~on of Acts of Pres~dent and 
Government, 1994, N 42, article 456) 

5 Point 1 & 2 of the Dectsion of the Deputy Prime-M~n~ster of the Republlc 
of Kazakhstan, dated February 10, 1995, N 8-2 



transportation and other services payment delays" (The collection of 
the Acts of President of Government), 1993, N13, article 158) 

5 The State Committee of the Republic of Kazakhstan on price and 
anti-monopoly committee shall 

w~thin the week's term review the reglonal energy tanffs, taking Into 
considerat~on the technological peculiarities of bringing energy to the 
consumer, and tariff differences between the regions, 

together with the Chief Taxation Inspection of the Republic of 
Kazakhstan, establish a personal control over expenses and profit 
use by the enterprises, whlch are included In the State register of the 
natural monopolist-enterprises, 

together with the oblast Akims (head of oblast) and Almaty akim, 
establish control over communal expenses, 

report to the Government before December, 1 1995 on the 
completed work, 

6 Ministry of Energy and Coal Industry of the Republic of 
Kazakhstan together with oblast and Almaty akims shall establish the 
separate energy consumption In the country side commodity 
producer, social sphere, population - before April, 1 1996 

7 A number of the Decis~ons of the Government of the Republic of 
Kazakhstan on beneficial tariffs on energy and heating energy 
(attached) are considered to be no longer valid 

Prime-Minister 
of the Republic of Kazakhstan 



Regulation of the Government of the Republic of Kazakstan 
No 102 

January 26,1996 

On Eiectric~ty Tariffs 

Government of the Republic of Kazakstan decrees 

1 As an exception of item 2 provisions of the Resolution of the Cablnet of Ministers 
No 1171, October 19, 1994 "On Pnce Regulation for the Production of Economic 
Entities - Natural Monopolists" to permit the Ministry of Energy and Coal 
Industry and the State Committee of the Republic of Kazakstan on Prlcing and 
Antlrnonopoly Pol~cy to raise the actlng electricity tariffs by 4% on the average 
beglnnmg on February 1, 1996 

2 To achleve the electrlc energy supply of the consumers who are connected to the 
Nat~onal Electric Network m accordance with the wholesale tarlff established by 
the National Energy System "Kazakstanenergo" 

3 The State Committee for Managing State Property of the Republic of Kazakstan in 
cooperation with the Mln~stry of Energy and Coal Industry of the Republic of 
Kazakstan and the State Committee of the Republlc of Kazakstan for Privatization 
withm 2 months should provide the privatization process of the enterprises with 
soclal and cultural functions operatmg In power sector 

The Mlnistry of Energy and Coal Industry, the Mlnlstry of Economy, the Ministry 
of Flnance of the Republic of Kazakstan, heads of oblast admlnistratlve bodies 
should transfer the enterprises with social and cultural functions to the balance of 
local executlve bodles 

The objects of soclal and cultural sphere of Eklbastus Heat and Electric Plant # 1, 
Ermak Heat and Electric Plant, Southern Kazakstan Energy Svstem 
"Yuzhkazenergo", Energy System "Tsellnenergo", Energy System "Atyrauenergo" 
should prunarlly be transferred to the balance of local executlve bodies 

The State Committee of the Republlc of Kazakstan on Priclng and Antimonopoly 
Pollcy should 

a to carry out certain work towards the restricting the groundless price rlse of 
water, mazut, gas and to report the Government on the measures taken, 

in the provinces to perform lnspectlon of the actual level of electr~c energy 
generation costs in the 1 quarter of the current year and to report the 
Government on the results by May 1 

5 The Ministry of Economy, the Ministry of Finance, the Export and Import Bank of 
the Republic of Kazakstan should consider the proposals of the Minlstry of Energy 
and Coal Industry of the Republic of Kazakstan related to the ~nvestment projects 
and ~ t h m  1 month to subm~t the proposal to the Government 



6 To admlt the following Items as lnvalldated beginning on February 1, 1996 

paragraph 2 of item 6 of the Regulat~on No 1033, July 28, 1995 "On 
Reorganizat~on of the Structure of Management of the Electric Energy Sector", 

paragraph 3 of the Regulation of the Cabl.net of Mrnisters of the Republic of 
Kazakstan No 1268, September, 19, 1995 "On makmg Amendments of the Decree 
1033" of July 28, 1995, 

items 1, 2, paragraphs 1 and 2 of item 4 of the Regulation of the Government of the 
Republic of Kazakstan No 131 1, October 6, 1995 "On Add~t~onal Measures To 
Stunulate the Development of Industry and Agriculture" (SAPP of the Republic of 
Kazakstan, No 32, 1995, p 405) 

Prune-Mmister 
of the Republlc of Kazakstan 



APPROVED 
Cha~rman of the State Cornmlttee on 
Pr~cing and Ant~monopoly Pol~cy of the 
Republ~c of Kazakstan 

N Radostovets 
June 10,1996 

AGREED 

Mlnistry of Economy 
of the Republlc of Kazakstan 

Mrnistry of Construction 
of the Republ~c of Kazakstan 

Mrnistry of Labor 
of the Republic of Kazakstan 

Minlstry of Finance 
of the Republic of Kazakstan 

State Comm~ttee for Statistics 
and Analvs~s of the Republic 
of Kazakstan 

SPECIAL PROCEDURE 
for Price and Tar~ff Formation for the Products 
(Works and Serv~ces) Produced and Sold by the 

Economic Entities - Natural Monopollsts 



GENERAL PROVISIONS 

The present Special Procedure IS worked out In accordance w~th the following 
documents 

Article 14 of the Republic of Kazakstan Law "On the Development of Competition 
and Restriction of Monopoly Activities" which states that in case the economic 
entrtv-monopollst or ~ t s  market dominance IS lmposslble or unexpedlent to be 
broken up into smaller units, some specific antimonopoly measures shall be 
undertaken (e g settlng of fived prlces, increased taxation, etc ), 
Resolutions of the Government of the Repubhc of Kazakstan dated 

* October 19, 1994, No 1171 "On Price Regulation for the Products of the 
Economic Entities - Natural Monopollsts" according to which the State Cornrnlttee 
on Pricmg and Antlmonopolv POIICY is perm~tted to make decisions on regulation of 
high monopoly profit of the econoinlc entities-monopolists on the basis of production 
cost changes, production output and inflation rate, 

* Mav 13, 1996, No 557 "On Demonopolization of Residential and 
Communal Services and Regulatlon of Payments for Communal and Residential 
Services" according to which it is planned to regulate the expenses included to the 
product cost (works, servlces) produced and sold by the economlc entities-natural 
monopolists operating In municipal economy 

The present Specific Procedure worLlng out was aimed at curb on prlces for the 
products and services of the unrivaled enterprises-natural monopolists by regulating 
the expenses lncluded to the product cost 

The Specific Procedure shall be appl~ed in the process of prlces and tariffs formahon 
for the products and servlces of the economic entd~es-natural monopolists regardless 
of the form of ownersh~p wh~ch are included into the State Register of the economic 
enhhes-natural monopolists of the Republic of Kazakstan 

In accordance with the Resolutions of the Government of the Republic of Kazakstan 
No 1171 "On Price Regulatlon for the Products of the Economic Entities-Natural 
Monopollsts" dated October 19, 1994 and No 587 "On Residential and Municipal 
Services Demonopol~zation and Regulation of Payments" May 13, 1996, the natural 
monopoly sphere includes the enterprises for oil and gas pipeline transportation, gas- 
and oil refineries, enterprises of coal ~ndustry, railway transport, communications, 
electric power mdustry, water economy system and some municipal enterprises for 
water supply, sewage disposal, natural and l~qulfied gas supply, heat and electnc 
energy supply, communication services 

The prices for the products (works, services) of the economlc entities-natural 
monopol~sts shall be approved in accordance with the procedure and terms stipulated 
m the "Instruction on Procedure of Submission, Consideration and Approval of Prices 
and Tarxffs for the Products and Servlces of the Economic Entities-Natural 
Monopolists" whlch was approved by the Resolution of the State Committee on 
Priclng and Antimonopoly Policy, No 4/75 dated June 7, 1996 



As for the mun~cipai (communal) enterpnses-natural monopolists providing the 
consumers wth  cold and hot water, sewage disposal, natural and liquified gas, heat 
and electr~c energy, and communlcatlon sernces, the present Specific Procedure 
shall be effechve and valld from Julv 1, 1996 

For all other enterprises-natural monopolists the present Specific Procedure u vahd 
from October 1, 1996 

REGULATION O F  THE EXPENSES FOR PRICES AND T4lUFFS 
DETERMINATION 

Prlces for products and servlces of the economlc entitles-natural monopolists are 
based on the production cost whlch 1s determined in accordance wlth two documents 
a) the Prov~sion on Production and Sale Expenses Included into the Production Cost 
(Cost of Works and Serv~ces), and (b) the Provision on the Procedure of Makmg Up 
the Fmancial Results, and (c) some other Provisions on the expenses structure The 
documents were adopted by the Resolutions of the Ministries of Economy and 
Finance, and the State Committee for Stat~stics No 01-3/5704-8, No 11-2/2139, No 
01-3-20/46 dated Julv 30 1992 (addltlons and amendments dated Julv 27, 1994) 

For the enterprises of the natural monopoly category the folIowlng procedure of the 
regulation of expenses included into the production cost and used In prices and tariff 
formation, shall be established 

Material expenses shall be determined on the basis of the current norms of raw 
material, fuel and energy consumpt~on per a unit of production (services) which were 
approved and evaluated by experts In the Competent Bodv ' They are also based on 
actual prices at which all these types of resources were purchased (delivery, 
transportation and procurement expenses included) 

In the process of price formation, the antlmonopoly bodies are to check whether the 
standards and norms are ava~lable and used properlv 

In case standards and norms do not exist, the economic entitles-natural monopoiists 
withm a month are to provlde the working out and approval of the norms and 
standards m accordance wlth the established order 

Wage-and-salary disbursement ~ncluded into production (servlces) cost shall be 
calculated as a product of the average monthly salary whlch doesn't exceed the 4-fold 
rate of the first category salary, and tlie normative number of the staff The normatives 
of the staff number shall be agreed w~th the Ministry of Labor 

The standardized funds for wage-and-salary disbursement shall be coordinated with 
the actmg salary coefficients valld In remote, mountain or desert regions 

I The Competent Body for the republican ndte-owned enterprlses means the mmntnes, state 
comrnlttees agencles and other bodies au~hor~zed by the Government of the Republ~c of  Kazaksmn, 
the Competent Body for state-owned publ~c utdltles means the local executive bodles authorized, by the 
Head of local admlnlstratlon The Competellt Body for non-state enterprlses means the sectoral 
mmlstrles agencles mstautlons of the slm~lar actlvltles detennlncd by the antlmonopoly authorlt~es 



Wage-and-salary expend~tures call not ~nclude materlal lncentlves (~ncluding bonuses) 
for the employees who are not tlie dlrect participants of the productlon process, In 
case the enterprise achleved h~gh product~ve results (or high production capacltv m 
energy and other sectors) 

In accordance wlth the Republic of Kazakstan President's Decree "On the State- 
Owned Enterpnse" the Incentive svstern at the enterprise, the rate of pay-roll fund and 
the consumption fund for the state-owned enterpnse as well as the rate of salarv for 
the chief executive, h ~ s  deput~es, and the ch~ef accountant shall be established by the 
Author~zed Body 

The rate of salary for the managerial staff shall be determined on the bass of the 
Un~fied Schedule of Rates wh~cli was adopted by the Resolution of the Republic of 
Kazabstan Government "On tlie Labor Pavment in the Sectors of the Republlc of 
Kazahstan Economy " No 31, dated January 9,1996 

The coefficient rates used by the economic entities-natural monopol~sts as applled to 
the Un~fied Schedule of Rates shall be cons~dered and analyzed by the Antrmonopoly 
Bodies and Labor Control Authorlt~es 

Other expendltures The followl~i~ e\penditures shall not be taken into account In the 
structure of the expenses in the process of prlce formatlon 

representatlon expenses, evpelises for other enterprises representatives official 
reception (foreigners Included), translation servlces payment if the translators are 
not the staff members, vlsitlng places of enterta~nment, buffet servlces durlng 
busmess meetlngs and negotlatlons, 
expenses to support and maintam the enterprise-owned canteens whlch provldes 
servlces to the staff (~nclud~ng depreciation deductions, expenditures for premlses 
reparr, expend~tures for I~glit~ng, heating, water and electricity supply and fuel for 
cookmg), 
payment for consulting, lnformatton and audit services, 
expenses to arrange exhibit~ons and cornpetrtions on lnventlon and rationalization 
activales, 
expenses for health care and rest whlch are not dlrectly connected with the 
employees' partIcipatlon In the production process, 
expenses to rent broker and dealer places, 
expenses to maintain official vehicles and re~mbursernent to the vehicles' owners 
(wage, amort~zation, repalr, fuel and lubricants purchase, etc ), 
expenses to purchase and malncaln expensive means of communication (cellular 
telephones, etc ), 
expenses to subscribe newspapers, scient~fic and technical Ilterature, normatlve and 
techn~cal literature, 
expenses for advertising and partlclpation In fairs, exh~bitions, etc 

The deductions to form the reserve funds (repa~r fund, guarantee reserve, reserve to 
pay vacations, etc ) shall be Included into the production cost in the process of pnce 
formatlon ~f ~t 1s agreed and coordlnaced w~th the Antrmonopoly Committee 



LIMITATIONS IN THE PROFIT DETERMINATION INCLUDED IN PRICE 

All legal taxes, other payments and funds necessary for the development of the 
lndustry or the econornlc encirv shall be taken Into account while determining the 
profit rate 

To substantiate the revenue requirement the econornlc entrtv shall subm~t the schedule 
of measures and estlmate of expend~tures for financing the construction of new 
facil~ties, expansion, technical re-equipment and renovation of existlng ones, 
purchase and use of equipment and other means of production under the 
antlmonopolv bodies control 

The nornatives of profit distribution for the state-owned enterprises shall be approved 
by the Authorized Body 

Assets for consumption should not exceed 20% of profit rate which is left at the 
disposal of the enterprises after all taxes and obl~gatory payments were paid 

The followmg tvpes of expenses shall not be taken Into account in the process of prlce 
fomat~on 

expenses to malntaln the buddings and premises which are on the balance of the 
enterprise and which are used for cultural entertainment or sport competitions by 
the employees and t h e ~ r  fam~lles (l~braries, recreatlon and health rehabil~tat~on 
houses and resorts, gyms, sport complexes, med~cal offices, polyclmics, hospitals, 
etc 1, 
expenses to organlze cultural enterta~nments, sport competlt~ons ( shows, 
performances, concerts, lectures, dlscuss~ons, meetlngs with artlsts, actors, etc ), 
expenses to malntain kindergartens, labor and recreatlon camps, etc , which are on 
the balance of the enterprlse, 
expenses to maintaln educat~onal lnstltutlons and specialized colleges which are on 
the balance of the enterprise, 
expenses to re~mburse for damages of res~dent~al and communal entity whlch is on 
the balance of the enterpnse, 
expenses to redeem the loans (interest-free included) whlch were lend to the 
employees to improve t h e ~ r  resldent~al condlt~ons, to purchase dachas, etc , 
expenses related to the improvement and development of dachas cooperatives 
(roads bulldmg, construction of energy and water supply systems, etc ), building of 
garages, 
payment of the employees' places In the resorts for medical treatment and rest from 
the enterprise's funds, 
expenses for providing the employees with foodstuffs (free or at low prices), 
expenses to pay the services in the polycl~n~cs In accordance w~th  the contracts 
concluded with the health care authorities on render~ng med~cal assistance to the 
employees, 
insurance payments (~nsurance premlurns pa~d by the enterprlse in accordance with 
the agreements on the emplovees' l~ fe  and property insurance), 
payments for pollutants d~scharge, 
expenses related to a11 tvrles of sponsorship, 



other types of benefits (mass medla subscnpt~on, maklng a prosthetic appliance, 
membership in clubs, sections erc ) 

The economic entitv is not allowed to use the profit for the following purposes 
to carry out deals or transactions at the result of which the natural monopolist gains 
the r~ght  of fixed assets ownership or use, if they are not designed for regulated 
production and sale of products 
to Invest the natural rnonopol~st's monev( by carrying out the capital construction, 

foundation of commandite partnerships, conciud~ng the contracts on mutual 
activities with other economlc entities) to the regulated production or sale of 
products 

RESPONSIBILITY FOR VIOLATING THE SPECIFIC PROCEDURE 

Accordmg to the "Provis~on on the Procedure of Economic Sanct~ons Use as a Result 
of Violation of the State Disc~pllne of Prices" No 245 dated March 17, the economic 
sanctions may be appl~ed to the natural monopolists if the latter violate the "Specific 
Procedure " 

The economlc sanctions use IS based on the gaining the ~llegal income by the 
enterprise as a result of 

mcreaslng the regulated (fixed) prices on products (goods, services), 
violating the procedure of the production cost formation by indudmg rnto the 
calculation the unreasonablv ~ncreased cost of raw matenals, salary and other items 
of expenditures 

An amount of illegal Income 1s to be transferred to the budget with simultaneous 
penalty payment equal to the Income slze If the second v~olation occurs within a year 
after the economic sanctions were ~mposed, a 3-fold penalty shall be paid 

Executives and offic~als who are ~ u ~ l t y  In the violation of the pricing procedure and 
rules of the natural monopolists's behav~or in the market, shall bear the admmistrative 
responsibil~ty m accordance w~th the leg~slation of the Republlc of Kazakstan 



Mlnatr) of Cnerp  and 
Cohl l ndubtr) of rhc 
Republic ot K w'tkst In 
N o  X 75/4 

Thc \ I J ~ L  C O ~ I I ~ I ~ \ L L C  lor Prlci~ig 2nd Ar~t~munopoly Pollcy or lbc R ~ ~ I J ~ I I L  VI 
Kc~74,\t,tn ,tnd the M~nt\trv of Encrgy jnd Co.11 lr~dllstry or the RcpuhIl~ uf Kd/dk\tan 
in ctccorci,~n~c w~rtl 121c CJOK Rrsolutlon No 1033 dated July 28, 1995 On 
R L L ~ ~ C ; . L " I L I I ~ ~  ifle A d i n ~ r ~ l ~ ~ r a t ~ v e  S t r u ~ \ ~ i r c  or lllc Power Fngit~cerrng lrldustrv or rl~c 
Kcpuhl~c ul K,~/~ iks t ,~n" ,]rid t),ised un thc d c u s ~ o n  of the S t ~ l e  KeguI,trory 
Comrn~rbron ( ~ I I I ~ L I ~ L S  NO 2 dnltd Scptcli~ber 25 1996) 
W\QLVF 
1 Tit c51 ~hllsh I tic pur~l~ase ~.tr 11 15 for rtleclnctti ~ ~ h o l e s ~ ~ l c  tar~ffs  for elr CII ILIIV ,0111 
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? To ~ I C I I I ~  n r ~ g l ~ t  to Lhc lerrlton,il Co~nmrttcc\ Tor Prirrrlg and Anr~rno~luyr~l\ Pullcy 
tn 'tpprovr the P ~ I ~ C ~ I L L S C  rarrrfs for rhc gcncrartiig cntcrprlscs \hlu do nur pmlclpa!r 111 

111c wholc\'tlt powcr 111arh~i fonn,u~an 

3 To ~ o n w i c r  the Att,lchrncnr to the Kcsolullon oL thc S r m  C o m m ~ r r r ~  ~ U I  P T I L I I I ~  
nnii A~tti~nonupalv Pol ~ c y  and ~ h c  Mrnlstn of Encrgy and Coal Indubtr\ Vo 5/82 2nd 
No 1/4 f ') dated June 28 Ic)9G \u be u n ~ f f e c t ~ v ~  



At[ ~ch~llcnr 
to 111r I<r\olutton ot thc Stntc cumml~rcrt: 
Tor Pnc~ng <ind All~monopol) Polrt} ~ n d  lhe 
Minutrv of En~rgv and Cod1 Industry of t h ~  
Repnhl~c nt KaraLstan cf.ited September 27, 1996 
N o  7/1114 and X-75/4 

I P U R C W E  TARIFFS FOR ELECI'KIC1TY SOLD BY THE GENKHAI ING 
PAC1 1,ITIFS 

l~bn/KWIi 
JOIIIL  5rurk C'omptnv "Frrtt,~kovsL.iya TPP' 67 75 
f i111h1 1 TPI' 125 (1 
h lrng,~~lJ~ 1 PP # 2 87 0 
Ljrlh.tslt~~ I PP tr 2 148 0 
T,~ldvLorg,~t~ ohlasr dlisctoratc of puwtr pldn~\ 77 65 
B u k h ~ ~ ~ r r n . ~  Hvdru pldnr 13 5 
t1b1 K,im~nogorsk H ~ d r o  10 4 
( I \ I -  K.~meriogorsk C 1.1 1' I l l  6 
1 tn1no9r)nb CHP 150 4 
5ogrinkh C HP 159 9 
51iufbsi H, dro 30 5 
Artr'lu C HP 97 0 
\JI l id .  C H P 1170 
I\KI~,~I\J~I C I  I P r+ J 115 7 
I\,~mg;lnd,l CH P * 3 107 2 
karagni~da 1 PP 3 1 195 2 
I t / \  v g ~ t ~  ( IIP 166 5 
Jir~Jtly c tit' 170 0 
I'a~lod,tl C I iP s I 67 7 
lJ7vlt)d3~ < f i P  : 2 91 17 
P,ivlodnr C IfP # 3 99 72 
Akr l~vt~  CHP tr 2 87 55 
r'cl1OpavI0v\k C 11 I> r 2 94 7 
'?hyn~l,et~l CHP tt i 178 6 
M~nt;~ \h lc lk  Power C,urnh~ue 260 0 
FLlb t\lu\ pl.lrnr opcrdlcd b\ AES U U26 16 

II WIIOLESALF TARIFF FOR LLhC IKlC117( SOLD BY TTlF NATIONAL 
FNERGY SYSTEM "KhZ.4KST~EN~KGO" 



11 1 AVEMGE SEL1411\I(x rARlFT3 FOR E1,EC 1 RICITY I)ELIVEI&D TO 'I HF 
CUSTOMERS nY THL REGIOIVAL GRID ENTLKPKISLS 

Ahlr1ul.1 ubld\[ 
4tyrdu ob1.1~ 
EST KlvnLsldn oblazt 
J,uubyl oblasr 
Jc/L,~tgan ubldv 
K lnganda oblast 
t(/vt-Ord.~ ab1.1~~ 
Kok\hctdu ohla\f 
Ko\lClnay ohl9~t 
M~I)C;I~I .ILI vb1'1st 
P'tvlodar oblasr 
North Kdt<~kqtdn obla\r 
Ycmrpaldt lnsk uhlast 
I r i ldvk~~t ;L i~  u b l ~ t  
i org'lu oblast 
WW K ~ n l & ~ , ~ n  ohl?\t 
\oulh K.~/ahbt,in obl'lst 

 hut^ * - the ,lvcr.lgt 4elltng ra11Tf~ do not 1n~l~1Je Lhc cxpen4es of tilt: wholcs,~lc 
customer., - clcctr~ctlr resellers 



Appendlx K 

Financial Statements for Kazakstanenergo 

Because Kazakstanenergo was restructured in the third quarter of 1995, this 
appends contains financial statements for the first half of the year as well as the 
statements for the year as a whole 

1 Income Statement for 1995 Report on FznanczaI Results and Use of 
the Results, 1995 

I Frnanczal Results 

11 Dzstrrbutron of Profit 

111 Payments to the Budget 

Balance Sheet for 1995 Frnanczal Statement. 

I Internal Funds Flow 

II Borrowed Funds Flow 

111 Fmancral Investments 

I V Intangible Assets 

V Frxed Assets Avarlabzlzty and Flow 

VI Soczal Indrces 

Income Statement for First Half 1995 Repon' on Financzal Results 
and Use of Results, I January to I July, 1996 

I Fznanczal Results 

II Dzstrzbutzon of Profit 

[III ] Payments to the Budget 

Hagler Bailly Consult~ng 



Form 2 
Date (year, month, day) 03 27 96 
Enterprise, orginrzation Kazakstanenergo 
Industry (type of Industry) Industry 

Report on Flnanclal Results and Use of the Results 
1995 

I F~nanaal Results 

Chlef Accountant (signature) 

Name of the Article 

Revenue (gross income from the sale of products 
(work, services) 
Value Added Tax 
Exc~se tax 
l17l7777llll77?777777ll7777lY7?7llY7?7llYl777l77777777lll7llYlYllllll7Y7?7l7Ylal?77lYl 

Expenses related to the product~on of the sold products 
(work services) 
Income and expenses of exuort transactions 

Expenses related to the producrlon of sold export 
products (work services) 

Tenge equ~vaient to the portlon of hard currency 
revenue that IS sold under the terms of obllpatory sale 
Result from sales ( 10+50+65- 15-20-30-40-50-60) 
Result from other sales 
Revenue and expenses from outside transactions out of 
which 

securltles and interest ownership m lolnt ventures 
exchange rate d~fferences in currency accounts and 

hard currency operations 

Total of revenue and losses (70+75+80) 
Balance (profit or losses) 
Note The actual amount of sold products according to 
the sale prices 

Code 

10 

15 
20 
30 
40 

50 
60 

65 

70 
75 
80 

8 1 
82 

85 
90 
101 

Profit 

1866380 1 

Losses 
(expenses) 

3325443 

12895254 

I 
2936993 

232420 
125236 

5996 
46 104 

3294649 
2189949 

493889 
159006 
955054 

57305 

1607949 
503249 



I1 Distribuhon of Profit 

Ch~ef Accountant (signature) 

At the end of report 
benod I Name of the Article 

Pavments in the budpet 
Deducttons to the reserve (insurance) funds 
Alienated to accumulation fund 

consumption fund 
other purposes 

I11 Payments to the Budget ( 1 half of the year) 

Code 
- - -  - 

Chief Accountdnt (slgndture) 

200 
210 
220 
230 
250 

Name of the artlcle 

Profit (income) tax of legal entitles 
Value Added Tax 
Excise tax 
Flxed (rental) pavment 
Income tax of natural persons 
Customs d u e s  on lmports 
Customs dunes on export 
Tax on securltles transactions 
Land tax 
Speclal payments and taxes (of underground 
resource users) 
Transport tax 
Prooertv tax 

Natural resources preservation and renewal fund 
Road fund 
Fund of emplovment coo~eration 
Fund for entrepreneurla1 support and 
development of competitiveness 

Nature protection fund 
Other taxes 
~ o l Y ~ 1 ~ Y 1 Y l l 1 Y ~ 9 ~ l a l ~ ~ Y ~ I l ~ Y ~ 7 Y Y , , , , l l l a ~ Y  >,,Y,,11~,,,1,1,,,1,,,,,,11,1, 

L c l l l l f ? l ~ l l 3 ~ ~ ~ O l ~ f ~ ~ ~ l l l Y 1 ? I ~ Y l ~ l l l l l Y l I l Y ? ~ l 1 ~ ~ ~ 9 l l f Y 1 I , , l I , l l l , l l , l , l , , , ,  

Economic penaltv 

968378 

39 1448 
1471004 

Actuallv pald 

3400 
107636 

53905 

6 

146 

176023 
25 1 

28730 
4280 

5 26 

267 

696749 

Code 

300 
3 10 
315 
3 20 
330 
340 
345 
350 
360 
365 

3 70 
375 
380 
381 
382 
383 
384 

385 
386 
390 
400 

, 410 

Due based on 
accounts 

219693 
37092 

190332 

376 

203 

12138 
279 

43506 
6374 

-2789 

13816 

73863 1 



Payments to the Budget (2 half of the year) 

Chief Accountant (signature) 

Name of the art~cle 

Profit (mcome) tax of legal entitles 

Value Added Tax 
Excise tax 
Flxed (rental) payment 
Income tax of natural persons 
Customs duties on import 
Customs dutles on export 
Tax on securltles transactions 

Land tax 
Payments and taxes of underground resources 
users 
Transport tax 
Propertv tax 
d0~111>11>?11~17>1>Y~~111>~>>111¶,Y¶~>,>~>>1111Y7~>~~~11,1,>?>1111, , , , ,1 , , , , , , ,  

Deductions to 
natural resources preservation and renewal 

fund 
road fund 
fund of employment cooperation 
fund for entrepreneurial support and 

development of compet~tiveness 
nature protection fund 

Other taxes 
~ ~ > I Y I S ) > Y  Y > Y > ~ ~ Y  ~ ~ ~ ~ I I > Y ~ Y I ~ Y I > ~ ~ > ~ ~ I I I ~ I ~ I ~ Y ~ ~ ~ ~ ~ I ~ ~ I , , , , ~ ~ I ~ , , , I I J ~ I I ~ ~ , I I ~ ,  

~ ~ I l ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ l l I ~ ~ l ~ ~ l f ~ ~ l Y 1 ~ > l f > ~ l l l Y J Y ~ ~ > ~ ~ ~ 1 l ~ > ~ l ~ > 9 ~ ~ l > Y Y ~ > > l Y > > > > ~ > > l l l ~  

Econornlc penalty 

Code 

300 
310 
315 
320 
330 
340 
345 
350 
360 
365 

370 
375 
380 

38 1 

382 
383 
384 

385 
386 
390 
400 
410 

Due based on 
accounts 

7193 
745604 

254925 

9224 

442 
46686 

27 1 

58582 
18906 

5569 
238576 

5637 

Actually paid 

29319 
231319 

107403 

10260 

10106 
13469 

290 

11338 
1965 

403 
53228 

34214 



Attachment to the Kazakstanenergo's Balance Sheet (form 1) 

Data (year, month, day) 03 27 96 
Enterprise, organization NES Kazakstanenergo 
Type of Industry Industry 

Financ~al Statement 



Sources of Internal Funds 

1 
with tvdget (68) 
wlth staff on other transactions (73) 
w ~ t h  other debtors (76) 

Prepayment to the suppliers and 
contractors (6 1) 
Short-term financ~al investments (58) 
Monetary resources 

fund (50) 
settlement account (5 1) 
currency account (52) 
other monetary funds (55 56,57) 

Other current assets 
Sectlon 3 total 

BALANCE (sum of lines 80, 190,330) 

2 
230 
240 
250 
260 

270 

280 
290 
300 
3 10 
3 20 
330 
360 

3 
10971 
9665 

808864 
28599 

14 

26 
32844 

2673 
12665 

60 
19797835 
37928139 

4 
291851 

29528 
5228 16 
165864 

87535 

5409 
67250 

3036 
88913 

130336 
27923882 
7 146260 1 

End of the year 

4 
125 10429 

14364812 
300203 

2 189919 
2830830 

1144130 
26031314 

75 1528 

8 16464 

41383965 
I 840283 

39445386 

289976 
589774 

Name of the art~cle 

1 
Authorized fund (cap~tal) (85) 
Reserve fund (86) 
Funds for special purposes (88) 
Purpose-oriented financing and receipts 
(96) 
Rental Ilabilrties (97) 
Undlstnbuted profit for prior period (87) 
Profit for the report penod (80) 

profit expended* 
Und~stributed profit for the report period 
Losses for the prlor period (87)** 
Losses for the report per~od (80)** 

Sect~on 1 total 

- 
Long-term bank credlts (92) 
Long-term loans (95) 
Short-term bank cred~ts (90) 
Banh credits for the emplo!fees (93) 
Short-term banh loans (94) 
Payable accounts 

for poods,worb and servlces (60 76)* 
VAT on valuables purchased (17)* 
for poods work and services less VAT 
on bills passed (60) 
on pavment for work (70) 
on soc~al insurance and securrty (69) 

Code 

2 
400 
410 
420 
430 

440 
460 
470 
47 1 
472 
475 
476 
480 

500 
510 
600 
610 
620 

630 
63 1 
635 
640 
650 
660 

Beginning of 
the vear 
3 

7229 

14349422 
626354 

5 16707 

14466298 

150278 

1146255 

38 157 

19784926 

19784926 

144402 
156040 



* - Data related to these lmes are not Included to the currencv of the balance 
** - In calculatrng the lme 480 (Section 1 total) data related to these l~nes are 
subtracted 

Chlef Accountant (s~gnature) 

4 
1115 

307843 
1888367 
964524 
1208 

135554 
141252 

4543 1287 
71462601 

3 
361 

57869 
779019 
1070776 

185 

76455 
571 18 

23461841 
37928139 

1 
on property and prlvate insurance (65) 
with subsidiaries (78) 
on extra-budgetary pavments (67) 
wlth budget (68) 
w ~ t h  other cred~tors 

Advances rece~ved from buyers and 
customers (64) 
Settlemenrs w ~ t h  the founders (75) 
Deferred income (83) 
Consumption funds (88) 
Reserves of forthcommg expenses and 
pavments (89) 
Reserves on doubtful debts (82) 
Other short-term l~ablllties 

Section 2 total 
BALANCE (sum of lmes 480,770) 

2 
670 
680 
690 
700 
710 
720 

725 
730 
735 
740 

750 
760 
770 
800 



Attachment lo the KazaLstanenergo Balance sheet for 1995 (for111 3) 

Ddte (ycar, 11io11111, day) 03 27 96 
Enlerpr~sc, organ~zdl~on Kazakslanenergo 
Type of Industry I~idustry 

Bala~ice or tile amount 
III [lie elid of tile year 

12510429 

320 1254 
3305542 

77209 
-181497 
773068 

1 0 8 ~ 1 4  
40876 

300203 

27 175444 
135554 

1089 
1300 

A~i~ou~il  experlded a1 
tlie report year 

990574 
764864 

10529 
215181 

28257 
16820989 

3 
20000 

7196578 

142668 

25 199069 
2145833 

2856 1 1 
48559 1 

N'lrne of l l ~ e  drlrclc 

Author~zed fund (cap~lal) 
Reserve fund 
Und~str~buled profit of the prior pcr~od 
Accutiiul~~t~on funds, total 
1011111111111111111111111111111111111111~11111111111111111111111111111~111111 

~01111111111011111111111111111111111111111111111111111111111111111111111111 

l11111111111111111111111111111111111111111111111111111111111111111111111111111 

Soc~al sccur~ty fulid 
Property 1ndexa11011 fund 
Fund of ~nlerndl current assets replen~sl~mer~t 
Purpose-or~entcd fi11a11c111g fro111 budget 
Purpose-or~ented f i ~ i a ~ ~ c ~ ~ l g  and recelpts from secto~al 
and ~t~terscctoral fullds 
IC11111 1 1 1 ~ ~ 1 , ~ 1 ~ 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 ~ ~ 1 ~ 1 1 ~ ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

~0>1~11111111111111111I111111111111I111111I1111111111111111111111111111111111 

1,1111>~11~1111111111111111111 ~1111111111~11111111111111111111111111111111111 

SCL~IOII  I totdl 
Consu~iil)l~on runds, [oral 

1 11*1111 111)11111111*1911111 11111 1*1 111111111~111~11~~111111111~111111 

I 111111 11 1 1'1 11 1~1~1~11111111111~11111111111111111111111111111~11111111 

Rece~p~s 111 tile report 
ye ~r 

12503200 

363972 1 
354392 1 

62400 
33400 

206676 
140088 15 

I 
20000 

6870427 

142668 

3739 1508 
2204932 

286 177 
4858 16 

Code 

10 
20 
30 
40 
4 1 
42 
4 3 
44 
45 
46 
5 0 
60 

70 
80 
90 
9 1 
100 
101 
102 

U i 1  111cc of tlie alnou~lt 
III  [lie beg1111llllg of file 
year 

7229 

552 107 
526485 
25338 

284 
94649 

1366 1788 
40878 

626354 

14983005 
76455 

523 
1075 



11 Borrowed F u ~ ~ d s  Plow 

Froni the sectoral and 
~ntersecloral funds 

567244 
65210 

749858 
58 14266 

Froni the budget 

20000 

Name of the art~cle 

I<ccc~ved for cap~lal ~~ivestnlents li11'1nc1ng 
1Z&D f i ~ i a ~ i c ~ ~ i g  
rccovcry of losses 
s o ~ ~ d l  developnie~il 
other purposes 

Code 

110 
120 
130 
140 
150 

Balance of the arnount 111 

tlie end of the year 
75 1528 

8 16464 
39046 

Repa~d 

197 

1603447 
17077 

38157 

Rece~ved 

60 1447 

1273656 

Balance of the anlount 111 
the b e ~ ~ n n ~ n g  of tlie year 

150278 

1 146255 
56 123 

38 157 

Name of the art~cle 

Long-ter~ii bank cred~ts 
~nclud~ng purpose-or~cnted stale cred~l  
Long-ten11 bd~ih crecl~ts w~tli delay 111 repaynient 
",,,,,,, ,,,,, l , l l , I , I l , l  , , I , ,  t l , , , l , ~ , , I I , , l , I , , > , > , , , , , l Y ~  I l I I P 1 I S 9 I l P > 9 * P  

Long-term loans 
~nclud~ng the lodns not repa~d 111 t ~ m e  
Short-tertn bank credits 
~nc lud~ng the cred~ts not repad In t~n ie  
(L > ~ , o I , , , , I , I I  31 I V I I  ,I  ~ I ~ , , I ~ , ~ ~ ~ ~ I P I I , > I , I P ~ I P I ~ ~ I ~ ~ ~ ~ I ~ I > ~ ~ ~ ~ ~ I > P ~ ~ ~ ~ ~ > ~ ~ >  9, 

rc 1 t 1 ) ) 3 1 1 1 1 1 1  , , , ~ p , , , , , , ~ ~ s ~ ~ I s I ~ ~ s l s v ~ s ~ > v ~ ~ s ~  n 1 1 n s l s s s I  I ~ I I ~ V > ,  ~ ~ ~ I I Y ~ I I  

c t 9 9 ,  ~ ~ ~ ~ , ~ ~ ~ ~ ~ , v v ~ v ~ ~ , ~ ~ ~ ~ ~ , ~ ~ s ~ I ~ ~ ~ ~ ~ I ~ ~ ~ s ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ s I ~ ~ ~ s I ~ ~ s ~ s ~ I ~ t ~ ~ ~ ~ ~ ~ ~  

Sllort-lcnn IOJIIS 
~nclud~ng llic lo'uis 11ol ~ c p a ~ d  111 lrme 
I h n k  c ~ e d ~ t s  for the e~iiployees 
~nclud~ng tllc cred~ls not repd~d 111 t ~ ~ n e  

Code 

210 
21 1 
212 
213 
220 
22 1 
230 
23 1 
232 
233 
234 
240 
24 1 
250 
25 1 



IV I~~ta~ig lb le  Assets 

Nl~tiie of  lhe arllcle 

Shares and stocks of otlier e~lterprlscs 
13onds (lnd other sccur~ttes 
Loans rece~vcd 
Other 

lssue of stocks dnd oll~er secunl~cs 

Short-term ~nvestments Code 

310 
320 
330 
340 

350 
1nclud111g stocks and secur~t~es sold 

I. the b e g ~ ~ i n ~ ~ l g  of 
tlie year 

14 

Long-tcnn ~nvcsl~ncnts 

In the end of tlie year 
1005 

360 

111 the end of tlie year 

27524 
600 1 1 

111 tlle beg~nn~ng of 
the year 

72285 

oualllyl"grererence----- 

In the beg1111l11lg of tlie year 
9 1 

Nallie of (lie art~cle 
R~plits to I I ~ V ~ I ~ ~ I O I I  and other objects of ~~ilelleclual 
(~ndustr~al) ownersh~p 
R~ghts to natural resources use 
Esldbl~shment cllargcs 

111 the elid of tlle year 

37705 

Code 
410 

420 
430 

Other 440 





Transferred to tlie fulids 

13714 
2 10974 

14855 

Name of the art~cle Code Due based on accounts Expended at the 
eliterprlse 

Deduct~ons to 
rlic soc~,rl I I ~ S L I ~ J ~ ~ C C  fillid 610 102308 64609 
tile pcristo~l iu~id 620 624956 4233 
[lie stcilc iulid ofcnlyloynicnt 630 40723 

4' 1919111111111119111111191111991111191J11191991199119919919919911111111111 640 - 
A number of e ~ i l p l o ~ ~ s  for average wag&- 

- 

650 13722 
calculdtloll 
Pay-roll fund (payments I N  ~iatural for111 660 2340226 
~ncluded) 
I i~c lud~~ ig  money for material (cash) a ~ d  and 66 1 56768 
soc~al benefits 
Sums calculated on tlie stocks and dcposils bas~s 665 
(d~v~dents  percentage) 
Includrng the sums to be pard the etnployees 1101 

~~lcluded to tlie enterprise's pay-roll 
666 



Attachment 2 
Approved by the Mlmstry of Flnance 

of Kazahstan for periodical accounting In 1995 

Report on financial results and use of the results 

lJanuary to 1 July, 1995 

Form #2 based on OKYn, 
Date (year, month, day) 

Enterprise, orgmzatlon Kazahstanenergo OKnO 
Industry (type of industry) Industry OKOHX 

Body regulating state owned property OKnO 
Units of measurement (thousand of tenge) Control figure 

Codes 

Name of the article 

1 
Revenue (gross income) from the sale of products 
(work services) 
Value Added Tax 
Excise tax 

Expenses related to the production of the sold products 
(work services) 
Income and expenses of export transactlons 
Expenses related to the production of sold export 
products (work, services) 
Ruble equivalent to the portion of hard currency 
revenue that is sold under the terms of obllpatory sale 
Result from sales (010 c 050 + 065 - 015 - 020 - 030 - 
040 - 050 -060) 
Result from other sales 
Revenue and expenses from outside transactlons out of 
which 

secuntles and interest ownership in joint 
ventures 

exchange rate differences In currency accounts 
and hard currency operations 
Total of revenue and losses (070 + 075 + 080) 
Balance (profit or loss) 
Note The actual amount of sold products according 
the sale pnces 

Code 

2 
010 

015 
020 
030 
040 

050 
060 

065 

070 

075 
080 

08 1 

082 

085 
090 
101 

Profit 

3 
50885890 

x 
x 

x 

x 

5135266 

1165925 
1547781 

78981 

50320 

7848972 
6446666 

11295319 

Losses 
(expenses) 

x 

9754493 

37784348 

1788217 

8634 
319616 

x 

60 162 

21 16467 
714161 

x 



Chef operabng officer [s~gnature] 

Chef accountant [signature] 

Note on the rrunrlatron 61 the column heudrng and definrtlons of lrne rtemr a purentherrr 
rs used to rndrcate alrernutrve defrnlrrons whrch the enterprrse rs permrtfed to use r f  
upplrmble Thus expenses are shown for exumpIe in the column used to present Losses 

At the end of report 
penod 

3 
2735122 

3282681 
2191147 

74097 

Name of the artlcle 

1 
Payments to the budget 
Deduc~ons to the reserve (insurance) funds 
Alienated to accumulaQon fund 

consumpbon fund 
other purposes 

Code 

2 
200 
210 
220 
230 
250 



Attachment 2 
Approved by the Mimstry of Finance 

of Kazahstan for periodical accounung in 1995 

Attachment to the report on financial results and use of the results 

1Januar-j to 1 July, 1995 

Attachment to the form #2 based on OKYH 
From 1 January to 1 July, 1995 Date (year, month, day) 

Enterprise, orgamzatlon SPC Kazahstanenergo OKnO 
Industry (type of industry) Industry OKOHX 

Body regulat~ng state owned property om0 
Umts of measurement thousands of tenge Control figure 

PAYMENTS TO THE BUDGET 

Codes 

Actually 
p a d  
4 
398872 

- 665031 

535 
8203 16 
1096 
433 

10295 

1384361 

800 
376792 
69898 

2760 
240 19 
893672 

573444 

Due based 
on accounts 

3 
1276468 
2318202 

757 
986821 
1096 
433 

48559 

11891 11 

590 
629949 
98610 

10335 
441976 
784289 

1485513 

Name of the artlcle 

1 
Profit (mcome) tax 
Value Added Tax 
Exc~se tax 
Hxed payment 
Income tax 
Customs dutles on rmports 
Customs dutles on exports 
Tax on secunties transactions 
Land tax 

Deducuon to 
fund of economc restructuring 
natural resources preservauon and renewal 
fund 
road fund 
state fund of employment cooperatlon 
fund for entrepreneunal support and 
development competltlveness 
nature protection fund 

Other taxes 

Economc penalty 

Code 

2 
300 
310 2 
315 
320 
330 
340 
345 
350 
360 
370 

380 

38 1 
382 
383 

384 
385 
386 
390 
400 
410 



COSTS AND EXPENSES TAKEN INTO ACCOUNT FOR PROFIT TAX RELIEF 

Chief operating officer [s~gnature] 

Chef Accountant [s~gnature] 

Name of the artlcle 

1 
Cap~tal Investments dlrected to the development of 
mdustry, scienufic and research work, development 
and apphcauon of new and progressive technologes 
and new types of products 

To mantam the med~cal facihhes, cMdren pre-school 
orgamzanons, recreauonal facdmes, sport and culture 
facd~ues, nanonal educauon lnstltuhons, housing 
fac~hues whch are ~ncluded In the balance of the 
enterpnse, and the same categones of expenses in 
facihtles under partlal ownershp m accordance with 
the leglslatlve acts approved by local authontles 

For expenses used from the profit to depos~t m specla1 
loan-savmg accounts of the employees for the 
construcuon or purchase of hous~ng 

Dlvldends 

Code 

2 

500 

510 

520 

530 

Actual for the reported 
penod 

3 

1647087 

1005662 

1198 

316 



Appendix L 

Descnption of the Networks 

The following tables describe the physical characteristics of the high-voltage 
networks and the low-voltage networks of Kazakstan, based on data from the 
1995 Annual Report of Kazakstanenergo 

Valuations based on replacement cost are shown m U S dollars and are based 
upon unit values estimated by Hagler Bailly Consulting, i e replacement cost 
per krn of transmission line and replacement cost per kVA of substation capacity 
For the 500 kV power lmes, the estlrnated replacement cost per krn is taken 

from the EBRD report, Kazakstan Power System Least Cost Development Study 

The average annual book value of fixed assets is shown ~n Tenge, as reported in 
the 1995 Annual Report of Kazakstanenergo, and converted to U S dollars 
based on July 1996 exchange rates 

Hagler Bailly Consult~ng 



Exli~b~t L 1 
Replacemenl Cost of the Ex~st~ng L111es and Cables at 1 January 96 

Ndtlonal gr~d 
Inter ~ l e c t d c  Systenl 

Strongly ~nterconriected 
Kustanay 
Tsel~n 
Ek~bastuz 
Pavlodar 
Kardgandd 

Weakly ~nterconriected 
Altay 
Alrnaty 
South Kazakstan 

Total 

I 

Est~mated replacement cost of power llnes In tlie ~ntegrated l ~ g h  voltage g r ~ d  tntlllon $ 

Est~mated replacement cost of power l~nes In the grrd $rn~lllon/km 
Overhead hnes 0 75 0 2 0 1 0 07 0 045 0 025 0 018 0 016 0 01 
Underground cables 0 18 0 1 0 072 0 064 0 04 

Est~mated replacement cost of  power l~nes In tlie low-voltage gr~ds and non rntegrdted gr~ds m ~ l l ~ o n  $ 
Strongly ~nterconnected 

Kustanay 220 6 464 5 4 7 157 1 
Tsel~ri 278 2 423 3 6 2 191 6 
E k ~ b  lstuz 27 8 70 1 2 0 20 4 
Pavloddr 57 1 210 4 1 5  77 6 
Karaganda 204 7 356 3 34 5 102 6 

Weakly ~nterconnected 
Allay 130 4 361 6 71 7 156 2 
Ahlldty 130 0 633 6 89 0 226 9 
Soutll Kazakstdn 249 4 664 7 80 1 279 3 

S~rbtotul 12983  31844  2897 12116  

~nterconnected systeliis 
Zapkaz 

Island systenls 
Atyrau 

Tc,1ul 

Total - - 

1,075 7 

472 3 
700 8 
150 9 
202 6 
706 5 

384 0 
450 0 
523 7 

4 666 7 

846 9 
899 3 
120 3 
346 5 
698 1 

719 8 

1 5 5  peak - ~ t n o u n t  
load MW p e r  kW 





E x l ~ ~ b ~ t  L 3 
Replacement Cost of the E x l s t l n g  Substal~ons 

Ndt~otidl grld 
Inter Electrlc Systenl 

Strongly Interconnected 
Kustanay 
Tselln 
Ekrbastuz 
Pavlodar 
Karaganda 

Weakly Interconnected 
Altay 
Almaty 
South Kazakstdn 

Total 

Strongly Interconnected 
Kustanay 
Tselln 
Ek~bdstl~z 
Pdvloddr 
Karagandd 

Weakly ~~iterconnected 
Altdy 
Alllldty 
Soutll Kd~dkslan 

S~rhfotul 

Porttotis of forelgn 
~nterconnected systems 

Zapkaz 
Island systenls 

At yrau 
To!/ 

351 38 kV 6-101 38 kV Subtotal 

Estimated replacenlent cost of substations In the g r~d  $m~lllon/kVA 
0 02 0 02 0 02 0 02 0 02 

Est~mated replacement cost of substdtlor~s In the lntegrnted lugll voltage grld ni~ll~oli $ 

Estlmated replacement cost of substattons In low voltage & non-integrated grlds, mllllon $ I 



Exli~b~t  L 4 
Evalual~on of the Tecllnical Status of llie Nelwork, 1995 

6 kV - 10 kV overhead lines - - - - - -- 
Unsat~s- Not 

~ ~ t g a c t o r y  fatitory applrcable 

- - - -- - - - 
0 38 - - kV - !I0 -- kV transmrss~on - -- lrnes - 

Unsatls Not 
Sdtlsfactory -y _applicable- 

- - -- - - - - -- - - - - - 
6/O 38 kV -- - 35/0 38 kV substatpns - 

Unsal~s- Not 
Satrsfactory - factory applicable 

- -- - - -- - - - -  - -  
35 kV - ky_overhead lrnes - -- ---- 

Unsat~s- Not 
Satlsf~tpry factory app)c_able - 

Number of substatrons 

8,313 2,441 614 
10,048 2,163 404 

840 75 
4,853 592 1 
4,717 758 52 1 

8,467 1,060 222 
1,169 284 13,876 

13,837 2,734 397 

64,95 1 10 992 2 443 

5,948 2.7 11 559 

1,435 344 75 

7? 214 --- 14,047 - - - 3 077 

Nat~onal grrd 
Inter Electr~c System 

Strongly interconnected 

Kustd~~ay 
Tsel~r~ 
Ekibastuz 

Pavlodar 
Karaganda 

Weakly Interconnected 
Altay 
Almaty 
South Kazakstan 

Subtotal 

Portrons of forelgn 

Interconnected systems 

Zapkaz 
Island systenls 

Atyrdu 

Total 

Source Kazdkstanenergo 

Length of power lrnes km 

54 1 42 6 39 2 

9,938 0 2,895 0 15 0 19,418 1 3,181 0 2,204 8 7,779 9 3,072 6 2,792 3 
140307 1 8 5 4 2  3089 22,6144 3 6 0 4 5  1,1636 174300 2,3315 1,3124 
1,396 0 194 0 2,635 0 580 0 848 0 293 0 
3,833 0 334 0 226 0 8,053 0 737 0 1 255 0 3,120 0 281 0 2,759 0 
8,906 9 2,434 1 43 0 12 938 7 4,617 2 991 8 3 954 9 1,801 5 1,519 5 

9,819 0 1,101 0 226 0 15,408 0 3,773 0 1,147 0 8,355 3 4,171 0 500 0 
5,405 4 2,188 3 84 0 26,296 1 3,945 3 703 0 13,364 0 4,881 7 845 3 

11,002 2 1,805 6 268 3 24,065 4 9 692 7 2,288 8 13,534 1 7,752 7 2,644 0 

64,3852 128061 11712 131,4712 301307 97540 684254 245849 123724 

11,117 7 2,457 5 2 5 7  179917  11,2777 753 7 7,571 1 4,557 7 869 6 

2,804 0 395 0 4,231 0 311 0 1,361 0 133 0 

781070 1_565_86 1,1969 1536939 417193 105027 773575 292756 -13,2420 

Annual Report 1995, page 58 



Exhlb~t L 4, contll~ued 
Evaluat~on of tlie Technical Status of the Nelwork, 1995 

Inter Electrtc System 

Strongly ~ntcrconnectcd 

I Karaganda 

Weakly ~nterconnected 
I 

Altay 

35 kV I I0 kV ove_rhed_d I~n_es 

Unsat~s Not 
S a g s f ~ t o y  f a c t 9  appltcabk 

Percent of total llne length 

6 kV - 10 kV overhetd l~ti_cs 

Unsatls Not 
Satrsf,igtory factory applicable 

Percent of total l ~ n e  length 

~nterconnected systems 

Zapkdz 

Island systems 

Atyrau 

TO& - 

- - 
0 38 kV I I0 kV ttanstncslon onInlc_s 

Unsat~s- Not 
Sdtlsfd~t01~ fagory dpp!lcabl: 

Percent of total line length 

81 7% 18 1% 0 2% 

87 7% 12 3% 

823% - 1653- - 1 I? 

- 
610 38 kV - 3510 3 8 i V  substattons 

Unsat~s- Not 
S_at'sfccgry- factory - d ~ p l ~ c a b k  

Percent of total substattons 

Source Kazakstanenergo, Annual Report 1995, page 58 



Natlonal grld 

Inter Electrlc System 

Strongly rrlterconnectcd 

Kustanay 

Tsclln 

Eklbastuz 

Pavlodar 

Karaganda 

Weakly Interconnected 

Altay 

Almaty 

South Kazakstan 

Subtotal 

Port~ons of forelgn 

lnterconnccted systems 

Zapkaz 

Island systems 

Atyrau 

Total 

Exli~b~t L 5 
Book Value and Expend~tures on Repalr of the Network, 1995 

--- - - - - -- - - -- - - - 
Average annual book 
value o f  fixed assets 

Convers~on rate I U S D  = 67 tenge 



Exli~b~t L 6 
Length of Overliead Lines and Underground Cables at 1 January 96 

- - - - - - - - -- - - -- 

1 1995 peak Amount 
35 kV - -- 6 kV 0 4 kV 10kV - - - --- Total  - load, MW per kW- - 1150 kV 500 kV 330 kV - 220 kV - -- - - -- - - - - - - 

Length of overhead I~nes, km 
Nat~orial grld 

Inter Electrrc System 
Strongly ttiterconnected 

Kustdriay 
Tseltn 
Ek~bastuz 
Pavloddr 
Karaganda 

Weakly ~t~terconnectcd 
Altay 
Almaty 
Soutli Kazakstan 

Sitbtotal 

Porttons of fore~gn 
~nterconnected systems 

Zapkaz 
Island systems 

Atyrau 
To[al 

491 0 
1 402 5_-- -4 _76_2 6 - - 4974 174203-  

Length of underground cables km 

Stro~igly ~~itcrcon~iectcd 
Kustandy 
Tseltn 
Ek~bastuz 
Pavloddr 
Karagandd 

Weakly ~nterco~ltlected 
Altay 
Allnaty 
Soutli Kazakstdn 

S~tbtotal 

Port~ons of forc~gn 
~nterconnected systems 

Zapkaz 
Island systenis 

Alyrdu 
Tntul 



Exli~bit L 7 
Percentage D~stnbut~on of Overl~ead L~nes and Underground Cables, by Voltage Level 

- - - - - - - - - - - -- 

-- - -- - ]--;IS; --- kV -- 500 kV - - - - - 330 - kV - - - 220 --- kV - - - - - l l 0  - kV - - - - 35 - - kV - - 6kV 10 kV - -- 0 4 k V  -- - 
Percent of total overhead l ~ n e  length at I January 96 km 

Nat~onal g r ~ d  
Inter Electr~c System 86 8% 4 9% 2 3% 1 0% 2 6% 0 2% 2 2% 

Strongly ~ntcrconnected 
Kustanay 13% 2 4% 9 7% 16 2% 45 3% 0 1% 25 0% 
Tsclni 1 9% 4 5% 10 6% 18 6% 34 1% 0 6% 29 6% 
Ek~bdstuz 4 2% 12 8% 7 6% 15 3% 42 8% 1 5% I5 7% 
Pavioddr 11% 0 8% I 8% 11 2% 10 6% 46 2% 0 3% 28 1% 
Kardgnlldd 2 5% 8 2% 12 0% 18 5% 41 0% 12% , 16 6% 

Weakly ~~itcrconnected 
Altry 0 1% 0 7% 2 2% 12 9% 11 3% 42 3% 2 0% 28 4% 
Alrndty 1 2% 2 7% 7 2% 8 4% 51 1% 0 4% 29 1% 
South Kazqkstan 0 4% 5 0% 5 5% 12 7% 44 5% 1 4% 30 5% 

Subtotal 0 4% 1 2% 0 1% 4 2% 9 2% 13 9% 43 2% 0 9% 26 9% 
Port~ons of fore~gn 
~nterconnected systems 

Zapkaz 0 3% 2 4% 8 8% 14 9% 50 8% 0 1% 22 7% 
Island systems 

Atyrau 4 8% 22 5% 8 9% 41 0% 4 8% 18 0% 
Total - - -  - - -  0 3% I 1% Olsg!.. 3 9% 9 5 3  13 9% 44 2% (!!a - -?k!%-- 

Percent of total underground cable length at I January 96, km 
Nat~onal g r ~ d  

Inter Electr~c System 8 4% 91 6% 
Strongly rtiterconnectcd 

Kustdti ~y 31 5% 7 1% 61 5% 
Tscl~n 67 6% 0 6% 31 8% 
Ek~bdstuz 46 2% 0 9% 52 8% 
Pavloddr 49 8% 1 1% 49 1% 
Kdragdtldd 0 4% 27 6% 25 4% 46 6% 

Weakly ~nterconnected 
Altdy 9 0% 53 2% 37 7% 
Al~naty 0 I% I 2% 29 3% 35 1% 34 3% 
South Kaznkstati 20 5% 39 2% 40 3% 

Stthfotal 0 0% 0 4% 30 1% 28 5% 41 0% 
Port~ons of foretgn 
~nterconnected systems 

Zapkaz 59 7% 1 3% 39 0% 
lsla~ld systems 

Atyrdu 41 2% 17 8% 41 0% 
gt01 -- -- o!% 0 4% 322% 26 5% 40 9% 



Exlilb~t L 8 
Substairons I~lstalled In the Network 111 1995 

- - 

I 35/ 38 kV 6 -  191 /38 kY Subtotal 

I 
-- -- 1 220 _kV - I!! kV 35/6-10 kV Subtotal 

Number of substations 
Nat~onal g r ~ d  

Inter Electrlc System 
Strongly lntercotinected 

Kustaliay 
Tselln 
Ek~bastuz 
Pavloddr 
Kdrdgandd 

Weakly ~nterconnected 
Altay 
Almaty 
Soutll Kazakstan 

Sitbtotul 
Port~ons of forergn 
~nterconnected systenis 

Zapkaz 
Island systems 

Atyrau 
Tofu1 -- - -- - 

Nat~onal grld 
lnter Electrlc System 

Stroa~ly ~t~tcrcon~iectcd 
Kustdndy 
Tselln 
Ek~bdstuz 
Pavloddr 
Kdraganda 

Weakly lntcrconnected 
Altay 
Almaty 
Soutll Kazakstdn 

S~rhiotul 
Portions of fore~gn 

1 ~nterconnected systems 
Zapkaz 

Isld~ld systcms 
Atyrau 

T o e l  - -- 



Exliib~t L 9 
Types of Poles Used for Overlread L~nes 111 1995 

Total _ 

4 0 - 1 500kJ - 330 ----- kV- 220_k_V - 
Length of overlread Imes, knr 

Natio~ral g r~d  
Inter Electr~c System 

Wooden poles 
Metall~c poles 1,402 5 
Re~nfd co~rcrete 

Strongly lritercorinected 
Kustanay 

Wooden poles 
Metall~c poles 
Rernfd concrete 

Tsel~n 
Wooden poles 
Metallic poles 
Relnfd concrete 

Ek~bastuz 
Wooden poles 
Metall~c poles 
R e ~ ~ r f d  concrete 

Pavlodar 
Wooden poles 
Mcldlllc poles 
Re~nfd concrete 

Karaga~rda 
Wooden poles 
Metall~c poles 
Relnfd concrete 

Weakly ~nterconnected 
Altay 

Wooden poles 
Metallic poles 
Rein fd concrete 

Almaty 
Wooden poles 
Metdlllc pdes 
Relnfd concrete 

Soutlr Kdzdkstdn 
Wooden poles 
Metdllrc poles 
Rc~nfd concrete 



ExIi~b~t L 9, continued 
Types of Poles Used for Overhead Llnes In 1995 

Nat~onal g r ~ d  plus all o f  the 
~nterconnected g r ~ d  
S~lblnlol 

Wooden poles 
Metall~c poles 1 402 5 
Re~nfd concrete 

Port~ons o f  foretgn 
~nterconnected systems 

Zapkaz 
Wooden poles 
Metall~c poles 
Re~nfd concrete 

Island systcrns 
Atyrau 

Wooden poles 
Metall~c poles 
Re~nfd concrete 

Total 
Wooden poles 
Metall~c poles 1 402 5 
Re~nfd concrete 
Total -- 1,402-5 

500 kV - !3>_ky 220 kV __!I? k_V --- - 35 - kV 6 20 kV - - ---- - 
Length o f  overhead I~nes, km 

04kV Total- -- - -- - - - - 
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Appendlx M 

Work Plan 

A Statement of Work for this tariff study was contalned in a draft Delivery Order 
issued by USAID in August 1995 This Delivery Order was not signed u k l  
May 17, 1996 However, USAID provided intenm funding for the study for the 
September 1995 through March 1996 period The Initial mission for this tariff 
study was conducted on October 15-24, 1995 and the proposed Work Plan was 
submrtted to USAID on December 15, 1995 The Russian version was 
submrtted to Kazakstanenergo in January 1996 

Hagler Bailly Consulting 



1 Summary Descnpbon of Task 

The consultant will assist the State Committee on Pr~cmg and Antimonopoly Policy 
(AMC), the Mmstry of Energy and Coal Industry (MECI), and Kazakhstanenergo to 
develop a wholesale prlcmg strategy and an mplementation plan to mtroduce a rational 
system of wholesale electricity prices and open access to the transmission grid Reform of 
wholesale prices w~l l  promote both publ~c and private mvestment m power generatlon 
This work will requlre close cooperation w~th  specialists m Kazakhstanenergo The study IS 

intended to support analysis of the fmanc~al feas~bility of a proposed loan from EBRD 

2 Background 

Pursuant to a July 28, 1995 decree of the Cabinet of Mimsters, the electr~c power sector of 
Kazakhstan is undergoing a restructuring process in wh~ch a wholesale electr~c market is 
being created and an mcreasing degree of autonomy IS being glven to the nlne regional 
power companies (energos) Until December 1995 there was no wholesale tariff and there 
was a single nationwide tar~ff schedule for the customers of the mne energos The present 
structure of the sector enables Kazakhstanenergo to hold a monopoly on bulk power sales, 
and enables each regional energo to calculate its own tariffs, subject to government 
approval 

In Kazakhstan the power sector has two or three gencos, a large vertically integrated genco 
and transco, and mne distcos with drstr~ct heat networks and CHP plants The sector is 
orgamed In three tlers 

Independent generating compames, which must sell all of their net electric 
generatlon to Kazakhstanenergo There are at least two such compames - 
Ermakovskaya, a 2200 MW coal-fired station in the Pavlodarenergo reglon, 
and Kapchagayskaya, a 280 MW hydro statlon in the Almatyenergo region 
These statlons have been class~fied as State Reg~onal Electric Stations 
(GRES) slnce the Sov~et per~od, and are now given the legal status of 
"republican enterprises " The status of the third mdependent generatmg 
company is in d~spute, rt IS the 667 MW Bukhtarmlnsk station, one of the 
hydro stat~ons In the Altay region Its independent status was approved by 
the Cabinet of Ministers m July 1995 and then rescinded in September 1995, 
but practical terms it operates as an independent station rather than a 
d ~ v ~ s ~ o n  of Altayenergo 

2) Kazakhstanenergo, which is called a "National Energy System" has the legal 
status of a republican enterprise This includes the high-voltage network 
plus at least four large power statrons 

Hagler Badly Consulhng 
4 



WORK PLAN KAZAKHSTAN  ELECTRIC^ TARIFF STUDY b page 2 

(1) Elubastuz GRES #1, a 3200 MW coal-fired station in the 
Pavlodarenergo region 

(2) Elubastuz GRES #2, a 490 MW coal-fired station in the 
Pavlodarenergo region 

(3) Zhambyl GRES, an 1105 MW oil- amd gas-fired station in the South 
Kazakhstanenergo region 

(4) Karagandlnsk GRES, a 608 MW coal-fired station in the 
Karagandaenergo region 

The ownershp of two additional power stations is disputed w ~ t h  
Altayenergo 

(5) Ust-Kamengorsk, a 315 MW hydro station m Altay 
(6) Shulbinsk, a 400 MW hydro statlon in Altay 

Kazakhstanenergo controls all available capacity except CHP stations, a few 
small thermal stations, and about 500 MW from autoproducers Through 
ownership and through its monopoly on purchases of power from gencos and 
other countries, Kazakhstanenergo controls nearly 12,400 MW, 1 e , 5403 
MW through ownersh~p plus 2480 MW from gencos plus about 3000 MW of 
peak day capacity available from Imports (Russia, Uzbekistan, and 
Kyrgyzstan) plus 1,382 MW from the disputed hydro stations In Altay In 
1993 the peak day power import was 2,125 MW from Russ~a and 842 MW 
from Central Asia The available capacity of all of the energos in 1993 was 
13,514 MW, excluding lrnpons and autoproducers, while the coincident 
peak load was 13,918 MW 

3) the nlne regional energos, which own CHP stations, small thermal plants, 
and the low voltage network Four of the energos are located in North 
Kazakthstan and are reasonably well interconnected Kustenayenergo, 
TseImenergo, Pavlodarenergo, and Karagandaenergo A fifth, Altayenergo, 
is connected to Pavolodar vla high-voltage lines in Russia Two energos m 
the south, Almatyenergo and South Kazakhstanenergo, are interconnected 
with each other but the north-south connection is relatively weak Two 
energos in the west, Atyrauenergo and Zapkazenergo, are practically 
isolated systems Zapkazenergo depends very heavily on electricity lrnpons 
from Russia There is a tenth network surrounding the Mangestan nuclear 
complex near the Caspian Sea, but it is small and isolated and managed by 
the atomic energy ministry 

There are two sources of legal authority that provide guidance for the restructuring 
program (a) decrees issued by the Cabinet of Ministers, and (b) orders issued by the 
AMC or the Ministry of Energy and Coal Industries to implement these decrees The 
structure of the power sector is legally defined by three documents 



WORK PLAN KAZAKHSTAN ELECTRICITY TARIFF STUDY . page 3 

(1) Cabinet of Mimsters Decree No 1033, "On Reorgamzing the Adm~msuat~ve 
Structure of the Energy Power Engmeerlng Industry of the Republic of Kazkhstan," 
July 28, 1995 (restructuring the power sector, transfonng Kazakhstanenergo into 
a state enterprise called the National Energy System, and establishing an October 1 
deadline for defimng a tanff methodology) 

(2) Cablnet of Mimsters Decree No 1268, issued September 19, 1995 (amendmg 
Decree No 1033 by transferring ownership of three hydro power stations to 
Altayenergo) 

(3) an order Issued by the Mimster of Energy, "On reorganzation of the 
admstrat ive structure of the power sector," September 7, 1995 (mplementing 
Decree No 1033) 

Electric tar~ff setting procedures are defined by two documents 

(1) Decree No 131 1, issued October 6, 1995 (establ~shmg a December 1 deadline 
for establishing wholesale prlces and reviewing the regional energy tariffs) 

(2) a regulation issued by the Chairman of the AMC and the Mlnrster of Energy, 
"On national regulat~on of tarrffs of electricity and thermal energy of the Republlc 
of Kazakhstan," September 1995 (Th~s document defines the format of tables and 
formulas to be used to calculate tariffs under the new Industry structure Through 
this document, data was requested from independent power stations, 
Kazakhstanenergo, and the regional energos Hagler Ba~lly has a copy of the 
September 5 draft, which IS very close to the final draft ) 

The present tarrff study will build upon work conducted by IRG for USAID on energy 
prlce reform in Kazakhstan in 1992-93 The study wlll also build upon two major power 
sector studies in Kazakhstan that were completed In 1995 

EWI Engineers + Consultants Kazakhstan Power System Least Cost Development 
Study Final Report Zurich, Switzerland Electrowatt Englneerlng Service Ltd , 
April 1995 (Funded by the European Bank and developed in cooperatron with 
Kazakhstanenergo The initial mlsslon was conducted m April 1994 and the Draft 
Final Report was submitted In March 1994 ) 

Danish Power Consult A-S Assrstance to Kazakhstanenergo for the elaboratron of 
new electrzcrty tarzffs and the zntroductzon of DSM technrques Fmal Report (m 
four volumes) June 1995 (Funded by the Commission of the European 
Communities, TACIS IlE14 The field work was carried out during the period 
March 1993 through June 1994 Power sector restructuring was not addressed, the 
power sector IS assumed to be a single entity with nationwide tariffs ) 

Hagler Ba~Ily Consulhng 
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The European Bank for Reconstruction and Development (EBRD) is p l m g  to conduct 
feasibility studles needed to prepare a project to loan money for the rehabilitaion of at least 
one of the blocks of Elubastuz 1 

In March 1995, the Chaman of the AMC asked the EBRD to finance a study on 
electr~city tariffs m Kazakhstan USAID and EBRD agreed that USAID, through its contract 
with Hagler Bailly, would carry out the study 

A defmtional rmssion was conducted m October 15-22 by a Hagler Bailly team consisting 
of Charles Zunmermann, Leonardo Zaragocin, and Harry Norris A second mission was 
conducted by Charles Zlmmermann m November 28-December 8, 1995 to establish a 
worlung relationshp wmth Kazakhstanenergo 

Thms study has three counterparts the AMC, the MECI, and Kazakhstanenergo 

This task has two objectives 

(1) to help the AMC and MECI to develop a wholesale pricing strategy and an 
implementation plan to introduce a rational system of wholesale electricity 
prices 

(2) to support EBRD in its effort to modeme  the power sector of Kazakstan 

4 Scope of Work 

To develop a tarlff reform plan for wholesale tariffs, the consultant team will project tariff 
levels under three crlteria 

1) LRMC The study team will calculate the long run marglnal cost of bulk 
power supply 

2) Frnanczal targets Revenue requirements of Kazakstanenergo to meet 
adequate financial performance criteria will be calculated 

3) Soclal objectzves Tariffs based on socially acceptable rates of annual 
increase will be estimated, based on guidelines provided by the AMC and 
the MECI 

The contractor will be responsible for the followmng tasks 

(1) Revrew the exrstzng structure of the wholesale market The contractor will collect 
information on the power sector restructuring process, with a focus on tar~ff Issues 
Existing decrees and orders related to tar~ff-setting in Kazakhstan will be translated 
Meetings with the AMC and MECI will be held to determine the government's 
present plans for tariff reform [Responsibility Charles Zirnrnermann] 

Hagler Badly Consulhng 
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(2) Calculate the LRMC of generatron, and project varrable costsfor each generatrng 
statron The contractor will develop the data sets necessary to project the LRMC of 
generation under alternative scenarios, uslng appropriate tools such as Generation 
P l a m g  Tools (GPT) This software may be used to develop a generation capacity 
p l m g  model of Kazakhstan GPT provides a variety of outputs, lncludug the 
LRMC of generation capacity, the LRMC of energy at the generation level, and the 
variable costs and annual net GWh generated at each generating station over the 
first five years (1996-1990) of the plamng period Varlable costs include fuel 
costs plus variable operation and mautenance costs 

(2a) Data gathering This step will also provide a forecast of the Installed 
capacity of each of the seven generatug stations selected for the financial 
analysis in step 3 At least two trips to Almaty (October 15-22, 1995 and 
November 28-December 8, 1995) are required [Responsibilrty Leonardo 
Zaragocm, October 15-22, Charles Zlrnmermann, November 28-December 
81 

(2b) GPT runs [Responsibility Carlos Yermoli and Leonardo Zaragocin] 

(2c) Calculauon of LRMC of capacity and energy at the generation level One 
trip to Almaty (late February 1996) is required [Responsibil~ty Carlos 
Yermoli] 

(3) Estrmate the LRMC of HV transmlsslon Thrs will be done on the bas~s of long run 
average incremental cost, by evaluating Kazakstanenergo's investmentplan, and 
estlmate of HV transmission losses [Responsibility Charles Z m e r m a n n  and 
Harry Norris] 

(4) Project revenue requzrementsfor the medium term for Kazakstanenergo 
[Responsibility Charles Zlrnmermann and Harry Norris] 

(5) Determine target retail tar~ffs Estunate LRMC of distribution for different 
customer segments, by voltage level Based on case study of Almatyenergo, 
estlmate the margin requlred for Kazakstan's distribution compames to sustain 
commercial operations Develop an LFMC-based retail tariff schedule by customer 
class, building up from bulk supply LFMC Develop financial revenue requirement 
per unit of supply at retail level Reconcile financial revenue requirement with 
LRMC to design practical target retail tariffs [Responsibil~ty Charles 
Zimmermann and Harry Norris] 

(6) Propose an lmplementatzon plan for reform of wholesale and retarl tarrfls 
Compare results with exlsting levels [Responsibility Charles Zimmermann] 

(7) Frnal report [Responsibility Charles Zimmermann, Carlos Yermoli, and Harry 
Norris] 

Hagler Ballly Consulhng 
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The followrng dellverables will be produced 

1) A report proposing a tarrff reform plan for wholesale tarrffs 

2) T r a w g  and computer models developed for the analyses 

6 Expected Results 

Ths study IS Intended to support the preparation of an EBRD loan for the rehabilitation of 
at least one of the blocks of Elubastuz 1 

Ths study will provlde recommendations to the government of Kazakhstan regarding 
wholesale tariffs and open access to the transmlsslon grid, and recornmendatlons to 
Kazakstanenergo regardmg measures needed to mprove the financial condrtion of the 
enterprise If these recommendations are accepted, the power sector will provide a higher 
degree of reliabrhty, the cost of electricity wlll be closer to a least-cost expansion plan, and 
the sector wlll be m a better position to attract foreign investment 

7 Schedule and Task Benchmarks 

Techmcal assistance to AMC 
Defimtional mlssion 
Second mission 
Thlrd mission 
Fourth misslon 
Draft report 
Presentation of report In Almaty 
Final report 

September 9-15, 1995 
October 15-24 
November 28-December 8 
late January 1996 
February 26-March 7 
May 1996 
May 1996 
July 1996 

8 Staffing 

Team leader Charles Zlmmermann 
Semor power engineer Carlos Yermoll 
Fmnclal analyst Harry Norrls 
Jumor power engineer Leonardo Zaragocin 

Key counterparts at Kazakhstanenergo are 

Head of the economics 

and pricrng department Vladmlr Nikolaevich Poshtashkov 
Head of the forecasting department Lydla Vitallevna Tronova 

Hagler Bailly Consulhng 
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Support for this project will be provlded by J Michael Blddlson, Hagler Bailly's resldent 
energy advlsor m Kazakhstan, out of fundlng for Task 1 of Dellvery Order No 5 Galma 
Semyonova has been hlred as an energy policy analyst to partlclpate m &.IS tarlff project as 
well as other energy projects managed by Hagler Ballly Loglstlcal support will be 
provided by Dlnara Karamouratova, Hagler Ballly 's office manager m Almaty 

9 Level of Effort 

Expatriate professional 179 persondays 
Local profess~onal 50 person-days 

Hagler Badly Consulting 
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Appendix 1 

Statement of Work provided by USAID (August 1995) 

Task 4 Electr~c~ty Tar~ff Study 

4 1 Thls study is belng performed m concert with the EBRD, and will take into 
account the specific needs of that body The objective of thls work is the 
formulation of an electricity priclng strategy and implementation plan for 
Kazakhstan 

4 2 The contractor is expected to work closely with the Anti-Monopoly 
Commttee, the Muustry of Power and Coal, the electric utilities, the 
EBRD, EU TACIS, the World Bank, and other USAID consultants m 
reviewmg current electricity mff prices and methodologies, talung Into 
account social and fianancial objectives, as well as existing load forecasts, 
least-cost development programs for the power sector, amd fianancial 
analyses for power sector institutions 

4 3 In concert with the above stakeholders, the contractor is to develop and 
design tariff structures that reflect as closely as poss~ble the true economic 
(margmal) costs to the natlon of prov~dlng electricity to different customer 
segments Ths  marglnal cost structure establishes the fundamental 
economic frame of reference from the perspective of formulating prlcing 
strategies that promote efficient resource utilization by d~scouraglng waste 
and resource misallocation, that encourage economically optlmal levels of 
conservation and demandlload management, and direct the usage of 
electricity to its most valued and productive end uses 

4 4 The contractor w~l l  develop an appropriate lrnplementation scheme and 
schedule for a smooth and efficient transition from the present pricing 
structure to the new efficiency priclng structure The tune-phased plan 
should be "in sync" w~th  the evolving orgamzational structure of the power 
sector under the ongolng restructuring and reform efforts of the government 

(1) To both the EBRD and USAID, the contractor will submit a report on tariff 
policies, methodologies, current and recommended priclng structures, 
mcluding a plan for unplementlng the new pricing structure 

(2) The contractor will submit a report on activities completed under task 4 
The contractor will also report on tasks remaimng, and on issues which need 
to be addressed in order to resolve any remaimng tariff issues 

Hagler Badly Consulhng ~d 


