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FOREWORD
 

This report was prepared by a team headed by Bechtel Corporation as part of a program funded 
by the U.S. Agency for International Development. The purpose of the program was to provide 
assistance to the Republic of Slovakia in the utilization of appropriate methodologies to develop 
its energy sector on an economically sound basis. The Electricity Pricing and Retail Tariff Study 
was carried out over a period of more than one year, from April 1994 to May 1995. It included 
review and evaluation of available informatioi on current costs, pricing structures, and 
investment plans as a basis for developing recommendations for modifying tariff structures in the 
future. A Steering Committee representing the Ministries of Economy and Finance, the 
Antimonopoly Office, the Slovak National Power Company, and the three Regional Distribution 
Utilities participated in regular review meetings throughout the course of the study and provided 
valuable input and guidance. 

Throughout the study considerable emphasis was placed on methodology and training. This 
emphasis was intended not only to provide Steering Committee members and other participants 
with a thorough understanding of the final study results, but also an ability to adjust the results as 
necessary to reflect changing future conditions. 

Price projections of any commodity are sensitive to numerous assumptions, including future 
markets, economic conditions, and estimated investment requirements. In the Slovak power 
sector, these assumptions are embodied in the resource plans of the operating companies. The 
resource planning process is ongoing and many elements of the plans ai,; likely to change as the 
future unfolds - and indeed have changed even during the course of this study. The development 
of a power sector resource plan was not part of the scope of the study. The resource plans used 
in this study were provided and agreed to by the Steering Committee as an appropriate basis for 
the application of tariff analysis methodologies. The use of these resource plans does not 
represent an endorsement of any particular set of planning assumptions by Bechtel, USAID, or 
any other agency of the U.S. Government. 
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EXECUTIVE SUMMARY
 

Overview 
This is the Final Report of the Electricity Pricing and Retail Tariff Study. The Bechtel Corporation 
and its subcontractors, Arthur Andersen & Co. and the Power Research Institute (EGU) performed 
the Study for the Ministry of Economy of the Republic of Slovakia (SR). The U.S. Agency for 
International Development (USAID) provided funding for this project. A Steering Committee 
represented by the Ministries of Economy and Finance, the Antimonopoly Office, the Slovak 
National Power Co. (SE), and the three Regional Distribution Utilities (RDUs) provided critical 
guidance in the execution of the Study. 

The SR is in the process of restructuring its power sector. USAID had previously assisted this 
process through support in evaluating restructuring alternatives (March and April of 1993), a 
regulatory seminar (May 1993), and a review of the overall energy sector (May through November 
1993). A major issue associated with restructuring is the pricing of electricity. This affects the 
financial health of organizations providing power and their ability to acquire capital for 
reconstruction and replacement of existing equipment. All of the analyses and recommendations of 
the Study should be seen in the context of the steps to increase private participation and competition 
in the generation of electricity. 

The objectives of the Study were to: 

* 	 Assemble the facts associated with the cost of providing electricity 

* 	 Evaluate the current retail tariff structure and the pricing of bulk power 

• 	 Recommend changes in the current system where appropriate 

These objectives were acc.omplished through analyses of: 

* 	 Current cost and pricing structure 

" 	 Financial requirements of SE and RDUs over the next five years 

* 	 Long-run marginal cost (LRMC) of electricity generation, transmission, and
 
distribution for the SR
 

" 	 Impact of tariff increases on sensitive groups such as electricity-intensive industries
 
and economically vulnerable residential customers
 

CurrentCosts and Prices 
An analysis was conducted based on the reported costs of providing electricity in that year, the 
pricing of power from SE, and retail tariffs. Figure ES-1 compares the reported cost of supplying 
power with the prices received at various voltage levels. Prices were adequate to cover overall 
reported costs, but surpluses collected from Category B and C customers were used to compensate 
for shortfalls from residential customers. 

Slovakia - Electricity Pricing 	 ES-1 
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Figure ES-1 Comparison of 1993 Reported Costs and Prices 

The overall revenue level, while covering reported costs, is not adequate to support the investments 
proposed by SE and the RDUs over the next five years. The primary reason for this is an inadequate 
allowance for depreciation due to the erosion of the value of fixed assets through inflation. 

Financial Requirements and Long-Run Marginal Cost (LRMC) 
The Study used two types of detailed analyses to determine pricing levels that reflect the longer 
term needs for power generation, transmission, and distribution. 

We conducted studies of the financial requirements needed to support the investment 
requirements of SE and each of the RDUs over the next five years. The projected levelized 
5-year revenue requirements value is the minimum estimated price level that can support 
operating costs and investment requirements over the next five years. The projected revenue 
requirements included fuel, labor, materials, decommissioning costs of nuclear Bohunice A-1 
and V-1 nuclear facilities, an allowance for nonpayment of part of the current accounts 
receivable, a depreciation allowance reflecting a revaluation of fixed assets, and an allowed rate 
of return on those assets. Existing generating equipment assets were increased in value by a 
factor of 5 in order to achieve acceptable financial performance. 

In parallel, the long-run marginal cost (LRMC) of the system over the next 10 years was 
estimated by voltage level. The LRMC is a measure of the long-term value of electricity. Under 
conditions of competition, the LRMC is determined by the marketplace. In situations where 
prices are regulated, LRMC can be estimated by the price-setting authority. Pricing below 
LRMC can lead customers to use electricity in uneconomic ways and will not provide adequate 
revenues to expand the system over the long term. Pricing above LRMC will discourage 

ES-2 Slovakia - Electricity Pricing 
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economic uses of electricity and, as electricity markets become increasingly competitive, will 
expose power supply and distribution organization to loss of market share. 

Figure ES-2 shows current pricing, the projected levelized 5-year revenue requirements value, and 
LRMC for the various tariff categories. The following observations can be made: 

" 	 The estimated LRMC is adequate to meet revenue requirements at all voltage levels. 

* 	 SE sales, representing over 75 percent of the costs of overall power supply, are 
priced at approximately 85 percent of the level that would satisfy revenue
 
requirements over the next 5 years and 75 percent of LRMC.
 

" 	 Category A (Very High Voltage) tariffs bear approximately the same relationship to 
the projected 5-year revenue requirements level and to LRMC as does the SE sales 
price. 

* 	 Category B (High Voltage) tariffs are already above the 5-year revenue requirements 
level and LRMC. 

* 	 Category C (Low Voltage commercial) tariffs are above the 5-year revenue 
requirements level for service to commercial customers and are almost at the LRMC. 

" 	 Residential customer tariffs differ the most significantly from 5-year revenue
 
requirements and LRMC.
 

2500
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W1000 N Levelized 5-Year Revenue
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U U U 

Figure ES-2 	 Comparison of Average 1993 Price, Levelized 5-Year
 
Revenue Requirements, and LRMC
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Impact of Tariff Increases on Electricity-Intensive Industries 
Even though the tariff increases needed to meet the 5-year revenue requirements level are relatively 
modest for Category A, the customers served at the Very High Voltage level are generally the most 
energy-intensive users. Some of the industries most negatively affected by the economic transition 
underway in the SR are also represented in this group. The following proposals should be studied in 
detail with respect to Category A customers in order to accurately reflect the costs associated with 
service to these customers and the value of their contributions to power supply: 

" 	 The introduction of formal tariffs for customers allowing interruptible service. Two
 
levels of interruptibility should be considered - one requiring substantial notice and
 
one with short notice.
 

" 	 The purchase by SE of excess industrial electric generation at "avoided cost" to 
reflect its value. As with RDU-owned generation, such transactions would not have 
to affect physical operation or ownership of facilities and delivery of power would be 
to the very high voltage (VHV) grid. 

The first measure would allow large industrial customers to tailor the level of service they are 
provided and limit required price increases where appropriate through accepting lower levels of 
reliability of service if compatible with their operation. The second measure would provide 
greater income to industrial cogenerators. 

There may be a need for additional relief from tariff increases for some customers in this 
category. The type of relief, and its duration, should be determined on a case-by-case basis and 
not institutionalized into the retail tariff system. 

Protection of Economically Vulnerable Residential Customers 
The transition to pricing reflecting long-term cost of service will have the most impact on residential 
customers because of the current low pricing level for this group. The rapid economic changes that 
are taking place in the SR make it difficult to accurately target those who are most economically 
vulnerable. However, in 1992, that last year of detailed census data, electricity payments exceeded 3 
percent of the household budget in approximately 60 percent of SR homes and exceeded 5 percent in 
approximately 10 to 15 percent. This 10 to 15 percent was represented primarily by the lower 
income retirees who do not live with economically active family members. A dual approach is 
proposed to ease the impact on residential customers: 

" 	 Continued cross-subsidies from Category B and C customers slowly phased out by
 
1999
 

" 	 The introduction of an inverted block tariff structure with lower tariffs for the first
 
100 kWh per household per month
 

An alternative to this approach is the introduction of direct government payments to the 
economically disadvantaged to compensate for increased electricity prices. However, the 
budgetary impact of this alternative is beyond the scope of this Study. 
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Executive Summary 

Proposed Tariffs 
Application of accepted principles and methodologies of tariff analysis to the resource plan provided 
by SE leads to the suggestion that the following actions be taken: 

" 	 Modify SE sales price and all retail tariffs to meet LRMC by 1999. 

" 	 Reduce the number of retail tariff categories. 

" 	 Gradually increase SE sales price and Category A tariffs to LRMC so that revenues 
meet 5-year revenue requirements for operation and investment of the system at these 
voltage levels. 

" 	 Gradually decrease Category B tariffs and immediately increase Category C tariffs to 
LRMC. 

* 	 Use surpluses from Category B and C to cross-subsidize residential customers in the
 
near term with phasing out of cross-subsidies by 1999.
 

" 	 Provide a special lower tariff for the first 100 kWh of consumption per household per 
month. This guarantees a minimum level of service and minimizes the impact of 
tariff increases for households with low electricity consumption. 

The profile of the proposed price and tariff increases is shown in Figure ES-3. 

A key element of any proposed pricing is the revaluation of assets. It follows that legislation 
required to support such a revaluation should be implemented as soon as possible. 

Based on past experience, we believe that the best way to improve the ongoing tariff-setting 
process in Slovakia in the long term would be by means of an independent regulatory body. In 
the meantime, it is recommended that the recognition of tariff analysis as a professional activity 
be fostered at the Ministries of Finance and Economy, SE, and the three RDUs. The 
establishment of tariff departments in all operating utilities and increased staffing and training for 
all organizations should be key elements of this recognition. 
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Figure ES-3 Proposed Tariffs for Next Five Years 
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1 INTRODUCTION 

1.1 Study Background and Objectives 
This is the Final Report of the Electricity Pricing and Retail Tariff Study. The Study was performed
 
for the Ministry of Economy of the Republic of Slovakia by Bechtel Corporation and its
 
subcontractors, Arthur Andersen & Co. and the Power Research Institute (EGU) of Slovakia.
 
Funding was provided by the U.S. Agency for International Development (USAID). The Study was
 
performed under the guidance of a Steering Committee represented by the Ministries of Economy
 
and Finance, the Antimonopoly Office, the Slovak National Power Co. (SE), and the three Regional
 
Distribution Utilities (RDUs). While the information and guidance of the Steering Committee was
 
invaluable in carrying out the Study, the analyses supporting the Study were conducted
 
independently and the conclusions are those of the Consultant.
 

The Republic of Slovakia is in the process of restructuring its power sector. USAID had previously 
assisted this process through support in evaluating restructuring alternatives (March and April of 
1993), a regulatory seminar (May 1993), and a review of the overall energy sector (May through 
November 1993). A major issue associated with restructuring is the pricing of electricity. This 
affects the financial health of organizations providing power and their ability to acquire capital for 
reconstruction and replacement of existing equipment. The objectives of the Study were to assemble 
the facts associated with the cost of providing electricity, evaluate the current retail tariff structure 
and the pricing of bulk power, and recommend changes in the current system. 

Work on the Study was begun in April 1994. Initial data gathering was completed in May. Analysis 
of supply, demand, and current cost structure; evaluation of the existing pricing and tariff system; 
and the revenue requirements analysis were completed in June and July. An Interim Presentation 
was made in July 1994 which addressed existing costs, prices, and overall revenue requirements for 
electricity production and delivery. The estimation of long-run marginal costs for the various 
components of the power system was conducted in September and October, and final tariff design 
was conducted during November. 

Steering Committee meetings have been conducted on a monthly basis and each meeting has 
included a seminar on one of the various aspects of the Study. In addition, individual meetings were 
conducted with the Ministries, SE, and the RDUs. The data provided by the various organizations 
represented on the Steering Committee and the information and ideas exchanged during our 
meetings have been critical to the completion of the Study. 

1.2 Overview of the Slovak Power System 
The Slovak power system consists of a single state-owned generation and transmission utility 
(Slovak Power Company, SE), three state-owned regional distribution utilities (RDUs), and 
generation facilities owned by industries. The RDUs are the West Slovak Distribution Company 
(ZSE), the Central Slovak Distribution Company (SSE), and the East Slovak Distribution Company 
(VSE). 

SE is responsible for most power generation, power imports and exports, and the 220 kV and 400 kV 
network. The RDUs are responsible for the network below the 200 kV level. The RDUs are allowed 
to operate combined heat and power (CHP) facilities and small hydro plants. Currently, ZSE and 
SSE operate both CHP and hydro plants. Electricity is also generated at industrial plants. This 
generation is primarily for their own use, but some sales are made to the RDUs. 

Slovakia - Electricity Pricing 1-1 
1779c00 1.doc/RPS/rf(R2 

,-1
 



Section I Introduction 

SE provides capacity and energy to the three RDUs and directly to four industries. The price and 
terms of delivery are negotiated separately with SE and each of the three RDUs and four industries 
on an annual basis. The four industries directly served by SE are: 

" VSZ a.s. 
" Duslo Sala 
* Sircka
 
" Zavlahy Sala
 

All retail sales are made by the RDUs. 

The Ministry of Economy and the Ministry of Finance play key roles in the power sector. The 
Ministry of Economy is responsible for energy and fuels planning and tariff structure. The Ministry 
of Finance is responsible for setting the retail price of electricity. The Antimonopoly Office is 
concerned with monopolistic practices and competitiveness. 

The power sector is in a period of transition. Prior to 1990, SE and the RDUs belonged to a single 
organization. SE became a joint-stock company in November 1994. Its stock is currently 
completely owned by the National Property Committee. The RDUs have plans to become 
joint-stock companies. Currently, SE has plans to move to a holding company organization with 
separate daughter companies for each of the major generating plants and for the transmission 
network. 

1.3 Guide to the Tariff Study Report 
The Study Report is organized to answer the following questions: 

What are the basic load and resource Section 2 for loads and Section 3 for resources 
assumptions used in the Study? 

What are the reported costs of electricity Section 4 for costs and Section 5 for prices 
compared to the existing prices? 

What are the financial requirements for Section 6 for SE and Section 7 for RDUs 
meeting projected investment requirements? 

What is the strict long-run marginal cost Section 8 
(LRMC) of the various components of 
electricity supply? 

How must tariffs based on LRMC be Section 9 
modified to meet other tariff-setting goals? 

Section 10 addresses tariff issues associated with demand-side management (DSM). The final 
recommended power pricing and retail tariff design is presented in Section 11 with a proposed 
implementation plan. 
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2 REVIEW OF LOAD FORECAST 

The purpose of this task was to specify a ten-year (1995-2005) forecast for use in subsequent 
activities within the overall study. The focus of the analysis was on the next five years; however, the 
ten-year horizon was used to reflect the impact of long-ru investment decisions. This forecast was 
further defined by voltage level, customer class, and by distribution region. 

2.1 Review of Existing Forecasts 
A number of power sector load and energy forecasts have been developed during the 1990s for the 
purposes of least-cost planning. These have included the following: 

" Forecasts developed as part of the Tractebel Least-Cost Planning Study (Reference 
2-1) 

" Forecasts developed by Bratislava Power Research Institute (EGU) as part of the 
Ministry of Economy energy planning activities. The most recent was for the 1993 
Energy Concept Paper (Reference 2-2). 

* 	 Forecasts developed by the Slovak National Power Co. (SE) and their contractor, 
Electricit6 de France (EdF), as part of SE's ongoing planning efforts (References 2-3 
and 2-4). 

SE's current investment plan is based on a forecast published in May 1994 and is referred to as the 
Reference Forecast. It is a minor revision of the EdF January forecast (Reference 2-3). A later EdF 
study (Reference 2-4) investigates a range of forecasts. 

The domestic energy consumption projections for the Reference Forecast, the High and Low of the 
Tractebel study (Reference 2-1), and the EdF/SE High and Low (Reference 2-4) are illustrated in 
Figure 2- 1. 

23000 

1993 1994 199 1996 1997 1994 1999 200 2001 2002 2003 204 200 

Year 

Figure 2-1 Comparison of Electricity Demand Forecasts 
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Review of Load ForecastSection 2 

All of the forecasts shown reflect the contraction of the Slovak economy after 1989. As can be seen 
in Figure 2-1, the Tractebel forecasts, which were made in 1992, are substantially higher for 1993 
than the others. The EdF/SE and Reference forecasts reflect continued economic decline in 1993 
and a slower economic recovery in the future. 

All of the forecasts project declines in the intensity of nonresidential electricity use, and all project 

substantial increases in the intensity of residential electricity use. 

The differences between the forecasts can be traced to differences in macroeconomic assumptions. 
Table 2-1 summarizes these assumptions. In general, the rate of load growth in the Tractebel 

forecasts is higher than for the EdF/SE forecasts and can be explained by higher projections of GDP 
growth. The Reference Forecast begins at a lower rate of growth than the EdF/SE Medium forecast 

but is approximately equal to the EdF/SE High forecast by 2005. The initially lower growth is due 

to a lower projection of GDP growth in the early years of the forecast. However, the overall GDP 

growth rate through 2005 for the Reference Forecast is substantially higher than for the EdF/SE 
Medium case, and there is a much lower projected decline in nonresidential electricity intensity. 

Table 2-1 
Comparison of Macroeconomic Assumptions in Forecasts 

Decline in Increase in 
Average Nonresidential Increase in Residential 

Annual GPD Electricity Use Number of Electricity 
Growth Rate Intensity Households Intensity 
(1993-2005) (1993-2005) (1993-2005) (1993-2005) 

Reference Forecast 3.3% 9.9% 7.5% 39.9% 

Tractebel 1 

Low 2.2% 16.6% 9.6% 15.3% 

Medium 4.0% 27.7% 9.6% 25.6% 

High 5.3% 33.2% 9.6% 35.8% 

EdF 2 

Low 1.7% 15.0% 4.9% 22.9% 

Medium 2.8% 17.1% 7.5% 39.9% 

High 4.1% 21.7% 10.1% 57.7% 

1 Reference 2-1 
2 Reference 2-4 

None of the forecasts have dealt directly with the effects of price elasticity. This is to be expected 
given the limitations of existing price data and the difficulty of separating price-consumption effects 

from other structural shifts in the economy during this period of transition. However, current price 

levels are low compared to most Western European countries. It is likely that electricity prices will 

rise to levels common in Western European countries and this will tend to temper increases in 
demand. 
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Review of Load ForecastSection 2 

2.2 Recommended Forecast for Tariff Planning 
Based on discussions with the Steering Committee, the World Bank (WB) and the European Bank 

for Reconstruction and Development (EBRD), the Reference Forecast, upon which SE has based its 
However, it is recognized thatinvestment plan, has been used as a basis for detailed tariff analysis. 


great uncertainty is associated with economic growth over the next ten years, as well as the structural
 

changes that will occur.
 

The customer category contribution, export assumptions, and projected transmission and distribution
 

system losses are shown in Table 2-2. The power export assumptions are not based on firm
 

contracts.
 
Table 2-2 

Reference Forecast - Electricity Demand (GWh) 

1993 1994 1995 1996 1997 1998 1999 ...2005 

Industry 11,708 11,043 10,929 11,053 11,276 11,713 12,170 ... 15,269 

Agriculture 1,013 948 934 944 954 987 1,020 ... 1,251 

Construction 145 135 134 136 138 145 153 ... 206 

Transport 1,006 951 943 951 962 1,003 1,046 ... 1,333 

Services 1,940 2,023 2,114 2,199 2,287 2,382 2,480 ... 3,162 

Subtotal 15,812 15,100 15,054 15,283 15,617 16,230 16,869 ... 21,221 

Residential 3,673 3,771 3,886 4,008 4,149 4,275 4,390 ... 5,048 

Non-Energy Sector 19,485 18,871 18,940 19,291 19,766 20,505 21,259 ... 26,269 

Demand 

Energy Sector 1,147 979 918 916 924 957 990 ... 1,248 

Demand 

Net Domestic 20,632 19,850 19,858 20,207 20,690 21,462 22,249 ... 27,517 
Energy Demand 

Exports 410 0 225 457 2,500 3,500 3,000 ... 1,560 

Total Net Energy 21,042 19,850 20,083 20,664 23,190 24,962 25,249 ... 29,077 
Demand 

4,523Domestic Peak 3,441 3,307 3,304 3,358 3,434 3,558 3,684 ... 
Load (MW) 
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Review of Load ForecastSection 2 

2.3 Disaggregation of the Load Forecast by Voltage Level 

The Reference Forecast was disaggregated by voltage level through 1999. This was done based on
 
assumptions concerning the voltage levels servicing various customer categories and estimates of
 

losses at various voltage levels based on reported information for 1993.
 

The voltage level load forecast by RDU is displayed in Tables 2-3 through 2-5. The following
 
categories are used in referring to voltage levels:
 

" Extra-High Voltage (EHV) Greater than 200 kV 

" Very High Voltage (VHV) 50 - 200 kV 

* High Voltage (HV) 1- 50 kV 

" Low Voltage (LV) Less than 1 kV 

The Very High, High, and Low Voltage levels are associated with existing tariff categories. The 
detailed calculations associated with the voltage level forecast are displayed Appendix A. 

Table 2-3 
Voltage Level Forecast for Western Slovak Distribution Company (ZSE) 

(in GWh) 

Year 1994 1995 1996 1997 1998 1999 

Low Voltage 
Sales 2,697 2,783 2,875 2,976 3,079 3,179 

Losses prior to delivery 
> 200 kV 56 58 60 62 64 66 
* 200 kV 343 323 327 319 353 351 

High Voltage 
Sales 1,897 1,881 1,923 1,987 2,106 2,234 

Losses prior to delivery 
> 200 kV 40 39 40 41 44 46 
< 200 kV 111 110 111 114 120 127 

Very High Voltage 
Sales 1,368 1,332 1,338 1,358 1,414 1,474 

Losses prior to delivery 
> 200 kV 29 28 28 28 29 30 
< 200 kV 42 40 40 40 42 43 

ZSE sales 5,961 5,996 6,136 6,321 6,599 6,887 
ZSE losses 496 472 479 474 515 521 
Net ZSE generation 263 268 283 645 645 647 
Required purchases from SE 6,194 6,200 6,332 6,150 6,469 6,760 
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Section 2 Review of Load Forecast 

Table 2-4
 
Voltage Level Forecast for Central Slovak Distribution Company (SSE)
 

(in GWh)
 

Year 1994 1995 1996 1997 1998 1999 
Low Voltage 

Iales 1,883 1,943 2,007 2,078 2,150 2,220 

Losses prior to delivery 
> 200 kV 39 41 42 43 45 46 
< 200 kV 240 225 229 223 246 245 

High Voltage 
Sales 2,588 2,566 2,624 2,711 2,874 3,049 

Losses prior to delivery 
> 200 kV 54 54 55 56 59 63 
< 200 kV 152 150 152 156 164 173 

Very High Voltage 
Sales 1,866 1,818 1,826 1,853 1,930 2,011 

Losses prior to delivery 
> 200 kV 39 38 38 38 40 42 
< 200 kV 57 55 55 55 57 59 

SSE sales 6,337 6,327 6,457 6,642 6,953 7,279 
SSE losses 448 430 435 434 467 477 
Net SSE generation 296 301 318 725 725 728 
Required purchases from SE 6,489 6,455 6,574 6,350 6,695 7,028 
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Section 2 Review of Load Forecast 

Table 2-5
 
Voltage Level Forecast for Eastern Slovak Distribution Company (VSE)
 

(in GWh)
 

Year 1994 1995 1996 1997 1998 1999 

Low Voltage 

Sales 1,681 1,735 1,792 1,855 1,919 1,981 

Losses prior to delivery 
> 200 kV 35 36 37 39 40 41 

<200 kV 214 201 204 199 220 219 

High Voltage 

Sales 1,589 1,576 1,611 1,664 1,764 1,872 

Losses prior to delivery 

> 200 kV 33 33 34 35 37 39 

< 200 kV 93 92 93 96 101 106 

Very High Voltage 
Sales 1,146 1,116 1,121 1,138 1,185 1,235 

Losses prior to delivery 

> 200 kV 24 23 23 24 25 25 

< 200 kV 35 34 34 34 35 36 

VSE sales 4,415 4,426 4,524 4,657 4,868 5,088 

VSE losses 342 327 331 329 356 361 

Net VSE generation 0 0 0 0 0 0 

Required purchases from SE 4,758 4,753 4,855 4,985 5,224 5,449 
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Section 2 Review of Load Forecast 
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3 REVIEW OF THE POWER SUPPLY SYSTEM 

The objective of this section is to identify the major factors associated with the existing and planned 
Slovak power supply system affecting electricity pricing and tariff structure. 

3.1 The Existing System 
3.1.1 Generation 
SE operates most of the generating capacity in Slovakia; however SE generation is supplemented by 
imports, by electricity generation from CHP facilities operated by the RDUs, and by generation by 
industry. Figure 3-1 summarizes the sources of generation by organization, and Figure 3-2 
summarizes the sources of generation by technology for 1993. 

Industry Imports
 
RDUs 9% 5%
 
2%
 

SE 
84% 

Figure 3-1 1993 Generation by Organization (GWh) 
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Section 3 Review of the Power Supply System 

Pumped Industry Imports 

Storage 9% 5% 
2% Nuclear 

Hydro
14% 

45% 

Large Fossil 
25% 

Note: Total 1993 generation and net imports were 24,529 GWh. 

Figure 3-2 1993 Generation by Technology (GWh) 

As shown, over 45 percent of generation requirements for 1993 were supplied by nuclear power, 
25 percent by fossil-fueled facilities, and the remainder with a combination of hydroelectricity, 
industry-owned generation, and imports. The facilities supplying this generation are described 
below. 

SE-OperatedGenerationCapacity 

SE operates one nuclear power plant, several fossil-fired power plants, a pumped storage plant, and a 
number of hydroelectric plants. The general characteristics of these power plants are summarized in 
Table 3-1. 

The Bohunice Nuclear Power Station consists of four gencrating units. All four units are Russian 
VVER-440 design with a gross capacity of 440 MW each. Units 1 and 2 (referred to as V-1) have 
been operating since 1981 and are V230 model. Units 3 and 4 (referred to as V-2) have operated 
since 1985 and are V213 model. A bubble-tower condenser system, considered to be a substitute for 
reactor containment, was added to the V213 design of V-2. However, the safety of continued 
operation of the V-I units, with reactor containment substitute, has been the subject of a number 
investigations by the International Atomic Energy Agency (IAEA). A number of upgrading 
measures have been completed with the intent of extending operation through 1995. After that date, 
significant investments will be required to meet IAEA and Slovak Atomic Energy Commission 
requirements. 
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Section 3 Review of the Power Supply System 

Table 3-1
 
Characteristics of SE Generating Capacity
 

Thermal Plants
 

Number Net Forced 
of Capacity Heat Rate Outage 

Name Units (MW) Fuel (MJ/kWh) Rate 
Bohunice V-1 2 818 Nuclear 11.7 5%
 

Bohunice V-2 2 822 Nuclear 11.7 5%
 

Vojany 1 6 600 Coal 11.1-12.7 12%
 
Vojany II 6 528 Gas 11.0-12.7 10%
 

Novaky A
 
Units 1-2 2 43 Lignite 14.5 10%
 

Units 3-4 2 54 Lignite 10.1 10%
 

Novaky B
 
Units 1-2 2 200 Lignite 10.5-12.4 4%
 

Units 3-4 2 158 Lignite 13.9 4%
 
Kosice 2 121 Gas 7.0 10%
 

Hydro Plants 

Net Generation 
Capacity for 1993 

Name (MW) (GWh) 

Gavcikovo 1,646 1,504 

Other hydro 450 1,963 
Ciemy Vah 735 398 

In addition, a demonstration nuclear unit referred to as Bohunice A-1 is no longer in operation, but 
has not been decommissioned. 

The Vojany Power Station consists of 12 generating units with gross generating capacity of 110 MW 
each. The oldest six units, referred to as Vojany I, are fired by imported coal. Four units of Vojany 
II have dual-firing capability (residual oil and natural gas) and two are fired by natural gas only. 

The Novaky Power utilizes domestic coal. Novaky A consists of four units less than 50 MW each. 
Novaky B consists of four units of comparable size to the Vojany units. 

Both the Vojany and Novaky stations have been the subject of rehabilitation studies. Unit 6 of the 
Vojany I is under reconstruction and SE plans to replace Units 3 through 5 with fluidized bed 
boilers. SE also plans to replace the four units of Novaky A with fluidized bed boilers. Unit 2 of 
Novaky B is under reconstruction and SE plans to reconstruct Unit 1. Decommissioning is planned 
for Units 3 and 4. 

SE also operates two CHP units in Kosice. 
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Section 3 Review of the Power Supply System 

GenerationCapacity Operatedby RegionalDistributionUtilities 

The CHP capacity is used primarily to serve heating loads with electricity production considered as a 

byproduct. As a result, electricity production tends to follow heating requirements, although the 

RDUs have the ability to operate this capacity to limit their demand from SE if it is economically to 

their advantage. The size of RDU-operated small hydro capacity is negligible. 

ZSE operates 77 MW of generating capacity from CHP plants from 6 sources ranging from 6 MW to 

25 MW in electrical capacity. ZSE also operates 14 small hydro plants with a total capacity of less 

than 1MW. 

SSE operates three CHP plants with a total capacity of 131 MW and 32 small hydro plants with a 

total capacity of approximately 2 MW. 

VSE does not operate any electric generating capacity. 

RDUs used in the development of theTable 3-2 summarizes the projected generation from 
Reference Generation Plan described later in this section. 

Table 3-2 
Projected Generation of RDU Capacity 

Regional 
Distribution 

Utility 1993 1994 1995 1996 1997 1998 1999 2005 

Western 257 262 267 282 642 642 645 658 

Central 289 297 302 319 728 728 730 746 

Eastern 0 0 0 0 0 0 0 0 

Total 546 559 569 601 1,370 1,370 1,375 1,404 

Industry-OperatedGenerationCapacity 

areIndustrial generating capacity is used primarily to serve the industrial facilities in which they 

located; however, some sales are made to the RDUs. The amount of this capacity and its output have 

declined with industrial output since 1989. 

While this capacity is not controlled by SE or the RDUs, the RDUs can and have requested 
they have been in danger of exceeding contractualindustries to operate in situations in which 

maximum demand in their purchase contract with SE. 

Table 3-3 summarizes the projected generation assumptions from industrial facilities which have 

been used in the development of the Reference Generation Plan described later in this section. 

3.1.2 Extra-High Voltage (EHV) Transmission and Dispatching 

The EHV transmission system is defined as equipment operated at voltages greater than 200 kV. 

This system is operated by SE. Operation and maintenance is conducted by the RDUs under contract 

from SE. There are approximately 1,500 km of 400 kV transmission lines and 1,000 km of 220 kV 

lines. There are 18 400 kV/220 kV/1 10 kV substations. 
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Section 3 Review of the Power Supply System 

Table 3-3 
Projected Generation of Industry-Owned Capacity 

Industry Served By 1993 1994 1995 1996 1997 1998 1999 2005
 

ZSE 665 652 644 638 632 623 609 493
 

SSE 419 411 405 402 398 392 383 310
 

VSE 456 447 441 437 433 427 417 338
 

SE 640 627 619 613 608 599 585 474
 

Total 2,180 2,137 2,109 2,090 2,071 2,042 1,995 1,615 

The system is dispatched from the Central Dispatch Center in Zilina (operated by SE). The RDUs 
each operate regional dispatch centers. 

Slovakia is interconnected with the Czech Republic, the Ukraine, and Hungary. Interconnections 
with Poland and Austria are underway. Since October 1992, SE has been a member of CENTREL 
which includes the power systems of the Czech Republic, Hungary, and Poland and aims at the 
gradual integration, cooperation, and active interconnection with Western European grid (UCPTE). 

3.1.3 Transmission and Distribution 
The RDUs operate all transmission and distribution facilities below 220 kV. The transmission levels 
are categorized as Very High Voltage (VHV), High Voltage (HV), and Low Voltage (LV). The 
general characteristics of this system are summarized in Table 3-4. 

Table 3-4 
Transmission and Distribution below 200 kV 

Length of Lines (kin) 

Very High High Low Voltage 
Year Voltage Voltage Overhead Underground Total 

1989 4,256 26,799 34,520 8,158 42,678 
1993 4,637 27,855 35,880 8,479 44,360 

(estimate) 

3.2 Production of Combined Heat and Power 
All of the SE- and RDU-owned electric generating plants in Slovakia have some heat production 
capability used for district heating, sanitary water, and industrial process steam. In addition, much of 
the industry-owned electricity generation is based on CHP plants. However, the only SE plants in 
which a significant percentage of the generation output is associated with CHP operation are 
Novaky B and Kosice. Most RDU generation is associated with CHP operation. 
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Section 3 	 Review of the Power Supply System 

3.3 Purchases from Independent Power Projects 
Currently, all generating capacity is either owned and operated by SE, the RDUs, or by industry. 
Production by industry-owned capacity is limited to the demand of the facility where the capacity is 
located. However, it is contemplated that the completion of the Mochovce Nuclear Power Plant and 
rehabilitation of existing fossil-fired capacity will be done with the assistance of foreign investment. 
The proposed organizational structure of SE as a holding company would allow individual plants to 
operate as semi-independent entities. This will require formalization of transfer pricing into 
contracts. 

3.4 Power System Development Plan 
A number of studies have been conducted addressing power system least-cost planning in Slovakia. 
These include the following: 

* 	 Tractebel Least-Cost Planning Study (Reference 3-1) funded by the European
 
Community.
 

* 	 Plans developed by Bratislava Power Research Institute (EGU) as part of the
 
Ministry of Economy energy planning activities. The most recent was for the 1993
 
Energy Concept Paper (Reference 3-2).
 

" 	 Plans developed by SE and their contractor, Electricit6 de France (EdF), as part of
 
SE's ongoing planning efforts.
 

* 	 A least-cost plan in progress under EBRD funding and directed at the decision to
 
complete Mochovce Units 1and 2.
 

SE conducts power system planning on a ongoing basis. Its current official generation plan 
(Reference 3-3), upon which the tariff analysis is based, was developed in conjunction with EdF 
using the LOGOS model. This plan was based on the Reference Load Forecast presented in Section 
2. The Reference Generation Plan is presented in Tables 3-5 and 3-6. Table 3-5 shows the plan by 
plant and Table 3-6 is arranged in chronological order. The key features of the Reference Generation 
Plan are: 

" 	 Completion of four units of the Mochovce plant (1997, 1998, 2000, 2001,
 
respectively)
 

" 	 Retirement of the two units of Bohunice V- I in 2000 and 2001 respectively 

" 	 Reconstruction of the Vojany and Novaky plants 

" 	 Addition of 600 MW of gas-fired combined cycle capacity between 2000 and 2005 

These features, with adjustments in timing to account for different load forecasts, are common to the 
Tractebel and Ministry of Economy plans. Discussions with the Ministry indicate that a higher 
priority may be placed on the development of gas-fired CHP plants (probably not owned by SE) than 
on the thermal plant reconstruction projects. 
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Section 3 Review of the Power Supply System 

Table 3-5
 
Reference Generation Plan by Plant
 

Name Action 

Bohunice V-1 

Unit 1 Retire 

Unit 2 Retire 

Mochovce 

Unit 1 Commission 

Unit 2 Commission 

Unit 3 Commission 

Unit 4 Commission 

Vojany I 
Unit I Reconstruct 

Unit 2 Reconstruct 

Unit 3 Reconstruct 

Unit 4 Reconstruct 

Units 5 and 6 Return to Service 

Vojany II 

Units 5 and 6 Retire 

Novaky A 

Units 1 and 2 Reconstruct 

Units 3 and 4 Retire 

Novaky B 

Unit 1 Reconstruct 

Unit 2 Return to Service 

Units 3 and 4 Retire 

Gas-fired combined-cycle plants 

Plant 1 Commission 

Plant 2 Commission 

Year 

2000 

2001 

1997 

1998 

2000 

2001 

1997 

1998 

1997 

2000 

1996 

1995 

1995 and 1997 

1997 and 2000 

1998 

1994 

1999 

2002 

2005 
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Section 3 Review of the Power Supply System 

Table 3-6
 
Reference Generation Plan in Chronological Order of Investments
 

Net Net 
Capacity Cumulative Capacity Cumulative 
Increase Increase Increase Increase
 

(Decrease) (Decrease) (Decrease) (Decrease) 

Year Name Action (MW) (MW) Year Name Action (MW) (MW) 

1995 -209 1999 650
 

Novaky A Novaky B 

Unit I Reconstruct -9 Units 3 & 4 Retire -158 

Vojany H 

Units 5 & 6 Retire -200 2000 810 

Bohunice V-1 

-9 Unit 1 Retire -409 

Vojany I Mochovce 

Units 5 & 6 Return to 200 Unit 3 Commission 411 
Service 

Vojany I 

1997 341 Unit 4 Reconstruct 0 

Mochovce 

Unit I Commission 411 2001 812 

Vojany I Bohunice V-I 

Units I & 3 Reconstruct 0 Unit 2 Retire -409 

Novaky A Mochovce
 

Unit 2 Reconstruct -7 Unit 4 Commission 411
 

Unit 3 Retire -54
 

2002 

1998 808 GCC 1,112 

Mochovce Plant 1 Commission 300 

Unit 2 Commission 411 

Vojany 1 2005 

Unit 2 Reconstruct 0 GCC 1,412 

Novaky B Plant 2 Commission 300 

Unit I Reconstruct 56 

1996 
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Section 3 	 Review of the Power Supply System 

3.5 Investment and Operating Cost Assumptions 
3.5.1 	 Macroeconomic Assumptions 
The revenue requirements analyses for SE and the RDUs are based on a real return on net fixed 
assets (valued at replacement value). Real rates of return between 5 percent and 10 percent were 
considered. Analysis was conducted in 1993 money values (Sk and US $). Real price increases (i.e., 
increases that occur in terms of 1994 $ or Sk) are considered. However, price increases associated 
with general inflation (i.e., associated with the declining value of currency) are not. 

3.5.2 	 Exchange Rate 

An exchange rate of 32 Sk per US$ was used in converting currencies. 

3.5.3 	 Fuel Prices 

Fuel price assumptions are intended to reflect world market levels and are summarized in Table 3-7. 
Except for lignite for the Novaky plant, all fuels are imported. 

3.6 References 
3-1. 	 Tractebel Energy Engineering, "Power Sector Least-Cost Development Study for the 

Czech and Slovak Republics," Volume 1, Generation System Study for the Czech and 
Slovak Republics, February 1993. 

3-2. 	 Power Research Institute (Bratislava), The Concept of the Energy Sector in the Slovak 
Republic by the End of the Year 2005, May 1993. 

3-3. 	 Electricit6 de France, Generation Planning Study of the Slovak Electricity System, 
January 1994. 

3-4. 	 Electricit6 de France, Least-Cost Option of the Slovak Power System, April 1994. 

3-5. 	 ETSU, Comprehensive Energy Sector Study and Integrated Energy Pricing/Taxation 
Study for the Czech and Slovak Republics, Second Interim Report, May 1994. 
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Section 3 Review of the Power Supply System 

Table 3-7 
Fuel Price Projection 

(Expressed in 1993 Currency) 

1993 1994 1995 1996 1997 1998 1999 2005 Explanation 
US $/GJ 
Crude oil 3.96 3.88 3.80 3.97 4.14 4.32 4.50 5.20 IEAIOECD forecast taken 

to represent market price 

Natural gas 3.38 3.46 3.70 3.79 3.89 3.99 4.09 4.90 

Coal 1.98 1.94 1.90 1.92 1.94 1.96 1.98 2.10 

US $/GJ 
Nuclear 0.31 0.33 0.36 0.38 0.41 0.44 0.47 0.53 10 Sk/GJ in 1993 and 

1percent real escalation 

Coal 1.52 1.58 1.64 1.71 1.78 1.85 1.92 2.10 Reaches market value in 
2000 and 1percent real 
escalation thereafter 

Lignite 2.19 2.30 2.53 2.64 2.75 2.87 2.99 3.46 Follows imported coal 
escalation 

Residual oil 2.37 2.33 2.28 2.38 2.48 2.59 2.70 3.12 60 percent of projected 
crude oil price 

Natural gas 3.38 3.46 3.70 3.79 3.89 3.99 4.09 4.90 Market price 
Sk/GJ 
Nuclear 10 11 11 12 13 14 15 17 10 Sk/GJ in 1993 and 

1percent real escalation 

Coal 49 50 52 55 57 59 62 67 Reaches market value in 
2000 and 1percent real 
escalation thereafter 

Lignite 70 74 81 84 88 92 96 111 Follows imported coal 
escalation 

Residual oil 76 74 73 76 79 83 86 100 60 percent of projected 
crude oil price 

Natural gas 108 111 118 121 125 128 131 157 Market price 

Note: Based on IEA/OECD forecast of average EC import prices (Reference 3.5). 
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4 	 REVIEW OF THE CURRENT POWER SYSTEM 
COST STRUCTURE 

The objective of this section is to present a review of the cost structure of the Slovak power system 
in terms of supply categories (i.e., generation, transmission, and distribution) and customer 
categories, fixed and variable costs, and time-of-day and seasonal cost variations. The existing cost 
structure is analyzed based on 1993 reported costs. An analysis of short-run marginal cost (SRMC) 
for the generation system is presented in order to address season and time-of-day variations. This 
analysis also supports the revenue requirements analysis in Sections 6 and 7 and lays the 
groundwork for the analysis of long-run marginal cost (LRMC) in Section 8. The focus of the 
SRMC analysis is on the period from 1993 through 1999. 

4.1 	 Costs by Supply Category and Customer Category 
Costs of generation, transmission, and distribution were estimated for 1993 based on reported costs. 
Sections 6 and 7 provide details of the separation of costs that were not directly reported (e.g., 
separation of generation and transmission cost for 220 kV and above, and heating costs for combined 
heating and power generation). 

The average bulk price for electricity in 1993 was slightly more than 1,100 Sk/MWh (35 $/MWh) 
and the average retail price was approximately 1,500 Sk/MWh (47 $/MWh). There are no direct 
subsidies, and a review of the cost information from the various power supply organizations 
indicates that the prices reflect all operating costs, but limit the ability to replace existing assets. 
Figure 4-1 shows the contribution of each supply category to overall reported costs. Over 70 percent 
of overall power supply costs for the Slovak Republic in 1993 were associated with generation. 

Figure 4-2 shows the components of reported generation cost. The most significant item concerning 
these costs is the low contribution of depreciation, given the dominance of nuclear generation. 
Depreciation only accounts for 10 percent of reported generation costs. High inflation since 1989 
has made the book value of existing assets much less than replacement costs. This phenomenon has 
occurred in the transmission and distribution areas as well. The revenue requirements analyses of 
SE in Section 6 and the RDUs in Section 7 address the revaluation of assets in terms of the financial 
health of those organizations. 

Customer categories were defined by service voltage as follows: 

" Directly served 

" Very High Voltage (VHV) - 50 - 200 kV (corresponds to Tariff Category A 
customers) 

" High Voltage (HV) - 1- 50 kV (corresponds to Tariff Category B 
customers) 

" Low Voltage (LV) - less than 1kV (corresponds to Tariff Category C 
customers) 

Low Voltage customers include residential and commercial categories. Figure 4-3 shows the 
contribution of each customer category to overall demand for 1993. 
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Section 4 Review of the Current Power System Cost Structure 
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Figure 4-1 Reported Cost Contribution by Supply Category - 1993 
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Section 4 Review of the Current Power System Cost Structure 
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Figure 4-3 Comparison of 1993 Reported Costs with Long-Run Marginal Costs 

The reported costs for 1993 were assigned to customer categories to obtain average reported cost by 
customer category. For example, directly-served customers were assigned the per unit cost of 
generation and EHV (over 220 kV) transmission adjusted by EHV network losses. Likewise, the 
VHV category was assigned the per unit cost of generation, EHV and VHV transmission adjusted by 
EHV, and VHV network losses, etc. 

The long-run marginal cost (LRMC) is the incremental investment and operating cost of providing a 
1 kWh increase in demand over an indefinite period of time (or the cost savings associated with a 
reduction of 1 kWh). Figure 4-3 compares the reported costs with the reported LRMC by category 
as estimated in Section 8. The difference between the two is primarily the result of low estimates for 
depreciation compared to equipment replacement cost. 

4.2 Simulation of the Operation of the Generation System 
The operation of the. generation system was simulated using the Elfin model. This model was 
developed by the Environmental Defense Fund and is licensed to Bechtel. It is a commonly used 
model for power system production simulation for tariff analysis. A copy of this model has been 
provided to the Ministry of Economy through USAID funding; a description of the model is 
provided in Appendix B. 

The purpose of simulation is to project the operation of plants under a given set of assumptions in 
order to determine fuel use, calculate the reliability of the generation system, and to identify what 
units would increase operation if the load were to increase a small amount. The identification of 
these units and their incremental operating cost is the method of calculating short-run marginal cost 
(SRMC) and is one of the outputs of the model. The definition of SRMC is the incremental variable 
cost associated with a small increase in demand. It does not include future investment costs and 
costs which are fixed in the short term (i.e., costs that do not vary with the amount of generation). 
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Section 4 Review of the CurrentPower System Cost Structure 

Some of the important factors that affect the operation of the system are: 

" Technical characteristics of the generating units including capacity, reliability, and 
maintenance requirements and the need to provide heat as well as electric power 

" Cost characteristics of generating units, including operation and maintenance costs 

and efficiency as a function of total output 

" Fuel prices 

" Absolute value of load demand 

" Daily and seasonal shape of loads 

" Export power agreements 

These factors have been discussed in Sections 2 and 3 as they relate to the Slovak power system. 
The data used for the analysis are provided in Appendix C. The results of the analysis are presented 
in Appendix D. The entire Slovak generation system was modeled including SE, RDU, and industry 
generation. Average hydro conditions were assumed. 

The Slovak power system was modeled on a monthly basis using the time periods identified below. 

First and Fourth Quarters 

Peak: 6 a.m.  10 a.m. 
Mid-peak: 10 a.m.  10 p.m. 
Off-peak: 12 a.m. - 6 a.m. and 10 p.m.  12 a.m. 

Second and Third Quarters 

Peak: 6 a.m. - 10 a.m. and 5 p.m.  8 p.m. 
Mid-peak: 10 a.m. - 1p.m., 3 p.m. - 5 p.m., and 8 p.m.  12 a.m. 
Off-peak: 12 a.m. - 6 a.m. and 1p.m. - 3 p.m. 

These time periods correspond to the 1993 time periods used for the contractual arrangements by SE 
and RDUs for the first and second quarters of 1993. The contracts between SE and the RDUs and 
retail tariffs allow for a quarterly modification of the time period definition to reflect changes in load 
shapes. The initial load shape used in the system modeling was based on 1993 dispatch data. 
Figure 4-4 shows the variation of monthly peak loads for 1993. The system is winter peaking and 
the peak occurred in December in 1993. Figure 4-5 shows the load variation over typical weekly 
days in each quarter. The daily load factor in each case is more than 90 percent. 

4.3 Generation System Reliability Analysis 
Two measures of generation system reliability were calculated using the Elfin model: loss-of-load
probability (LOLP) and energy-not-served (ENS). Each is an indication of the likelihood of the 
generation system to meet system demand given the possibility of the outage of individual 
generating units. 

4-4 Slovakia - Electricity Pricing 
1779c004.docJRMF/R3 



Section 4 Review of the Current Power System Cost Structure 
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Section 4 Review of the CurrentPower System Cost Structure 

This analysis was conducted under average hydro conditions. Therefore, the reliability statistics 
calculated do not reflect the reliability effects of dry hydro conditions and should not judged in 
absolute terms. However, the seasonal and time-of-day value of the reliability statistics provide an 
indication of the degree to which various time periods contribute to the key reliability statistics. The 
contribution of the various periods to LOLP and ENS was found to be approximately the same. 

Figure 4-6 shows the results for 1995. The peak load is projected to be in the fourth quarter as it was 
in 1993. This quarter contributes about 65 percent to the annual LOLP. The first quarter contributes 
about 20 percent. The second and third quarters together contribute the remaining 15 percent. These 
results are sensitive to weather and economic conditions that could shift the peak from the fourth to 
first quarter, which would affect scheduling of maintenance and reconstruction activities. 
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0% eak 

1 24 

Quarter 

Figure 4-6 Projected Contribution to Loss-Load Probability by Time Period - 1995 

The peak period accounts for 16 percent of the annual hours and is responsible for 33 percent of the 
LOLP. The mid-peak period, accounting for 31 percent of the hours, is responsible for 67 percent of 
the LOLP. As would be expected, the off-peak period contributes virtually nothing to LOLP. 
However, it is surprising that the peak and off-peak periods contribute almost equally to LOLP when 
adjusted for the differing lengths of the periods (i.e., each peak hour contributes approximately the 
same amount to LOLP as each mid-peak hour). This can be explained by the relatively low peaks, 
exemplified by high daily load factors, and the re!ative lack of flexibility of the Slovak generating 
units. 
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Section 4 	 Review of the Current Power System Cost Structure 

4.4 	Analysis of Average Variable Generation Costs and Short-Run 
Marginal Costs (SRMC) 

Average variable generation cost is the combination of the fuel and non-fuel costs. The SRMC 
indicates the value of an additional kWh of generation, or conversely the value of reducing demand 
by a kWh, in the near term. This measure is useful in determining the value of a purchase of energy 
which cannot be counted on to meet peak demand or is not available on a basis that can result in a 
modification to the overall investment plan. 

Figure 4-7 shows a monthly load curve for the system and the method of covering the load curve 
with various generating sources. The average generating cost is based on the costs of operating 
Units A, B, C, D, and E. Units D and E are operating at the edge of the load curve. An increase (or 
decrease) in system demand will result in more (or less) generation from these sources. The SRMC 
for the system for the given month is given by the incremental cost of operating Units D, E, and C 
weighted by the percent of time that each operates on the edge (or margin) of the load curve. The 
generating costs of Units A, B, and C do not affect the SRMC. 

Figure 4-8 shows the resulting average projected variable generating cost and SRMC by year. 
Average variable generating cost is projected to be relatively low, varying between 220 and 
440 Sk/MWh (8 and 14 $/MWh) due to the dominance of nuclear in the generation mix. However, 
SRMC is determined by the units which would change operation if there was a load increase or 
decrease. These are generally fossil-fired units on the Slovak system, so that the SRMC is projected 
to be two to three times as much as average cost (i.e., 850 to 1,500 Sk/MWh between 1995 and 1999, 
or 25 to 45 $/MWh). 

Seasonal and time-of-day SRMC are shown for 1995 in Figure 4-9. Average quarterly SRMC is 
projected to be the highest in the fourth quarters and lowest in the second quarter with the fourth 
quarter SRMC about 60 percent higher than the second quarter. Time-of-day differences in SRMC 
are much less with peak period SRMC averaging about 10 percent greater than off-peak SRMC. As 
with the low time-of-day differentiation of LOLP discussed above, the small difference in SRMC on 
a time-of-day basis can be explained by high daily load factors and the relative lack of flexibility of 
the Slovak generating units. 

4.5 	Generation System Avoided Costs 
Currently, the economic incentive to RDUs to generate electricity is to avoid payments to SE, and 
the economic incentive to industries to generate electricity is to avoid payments to either the RDUs 
or to SE (if the industry is directly served). SRMC can be a guide for pricing of this generation. 
However, SRMC is the incremental generating cost for a very small amount of demand increase (or 
generation savings for a small decrease). The amount of generation produced by the RDUs and by 
industry is large enough to justify an analysis of the generation cost with and without the RDU and 
industrial generation. The cost of the generation avoided by SE as a result of the RDU and industrial 
generation is termed the "avoided cost" for that category of generation. 

The avoided cost is similar to SRMC in principle. However, it is intended to be applied to more than 
the "small" decrease in demand associated with SRMC. 
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Section 4 Review of the CurrentPower System Cost Structure 
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Figure 4-9 Projected Short-Run Marginal Cost by Time Period - 1995 

This analysis of total system generation cost with and without RDU and industry generation was 
conducted. Table 4-1 shows the results of this analysis. As indicated, the levelized avoided 
short-run cost from 1995 through 1999 for this generation is approximately 1,600 Sk/MWh
(50 $/MWh). This value compares with the average of 1,150 Sk/MWh of SE sales to the RDUs and 
an average retail tariff of 1,300 Sk/MWh for Very High Voltage customers. In both cases the 
avoided short-run costs exceed the economic incentive provided to the generators. 

In addition to avoided short-run costs, the use of this generation should have long-run implications 
through reducing the need for additional SE capacity. Discussions with RDUs concerning the use of 
their own capacity and their requests to industry to generate in order to avoid penalties associated 
with exceeding SE contract capacity indicate that RDU and industry generation already affect 
long-run costs. However, contractual arrangements would have to exist between SE and the 
generators guaranteeing performance of the plants, or penalizing nonperformance, before payments 
in addition to SRMC would be appropriate. 

Discussions with SE and consultants engaged in DSM analysis for the Slovak power sector indicated 
that DSM applications are not expected to have near-term effects on investment requirements 
assuming the completion of the Mochovce Nuclear Plant. If this is the case, the SRMC values would 
provide an appropriate measure of minimum DSM value. However, to the degree that investments 
in DSM can result in the deferment of investments in generation, transmission, and distribution, 
values closer to the LRMC for the voltage level of the DSM application may be more applicable. A 
further discussion of the tariff considerations for DSM is presented in Section 10. 
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Section 4 Review of the CurrentPower System Cost Structure 

Table 4-1
 
Avoided Cost of Generation Projected to be Supplied by RDUs and Industry
 

1995 1996 1997 1998 1999
 

Total system demand (GWh) 21,462 21,906 22,365 23,274 24,087 

Industry generation (GWh) 2,095 2,083 2,057 2,028 1,982 
RDU generation (GWh) 569 606 1370 1370 1375 

Total generation (GWh) 2,664 2,688 3,427 3,398 3,357 

Without industry and RDU generation 280 403 294 221 285 
With industry and RDU generation 166 250' 114 68 113 

Energy value of generation 114 153 180 153 173 

($/MWh) 42.7 57.0 52.5 45.0 51.5 

(Sk/MWh) 1,366 1,825 1,679 1,439 1,647 

Levelized value (1994-1999) 49.7 $/MWh
 
1,589 SkIMWh
 

4.6 Effect of Combined Heat and Power Sales 
As discussed in Section 3, all of the plants operated by SE and the RDUs have some combined heat 
and power (CHP) capability. However, only a small percentage of the electric generation of the 
Slovak system is associated with CHP generation. The method of pricing heat and power currently 
requires the allocation of production cost and depreciation to heat and power consumers. Heat tariffs 
are currently based on these allocated prices. Low-income residential consumers are reimbursed by 
the government; however, these payments are to be phased out in the near future. 

The allocation method used is based on energy use for the two products and is therefore called the 
"Exergetic Method." This method does not differentiate between the energy quality of heat and 
power. Many other techniques exist for allocating heat and power costs. They tend to allocate more 
costs to the power side because of the higher quality of energy associated with electricity or because 
of its higher economic value. However, there is no perfect c.st allocation method. 

The avoided cost approach to the pricing of electric gncration discussed previously makes cost 
allocation between heat and power unnecessary. Electricity from Cl-P plants is priced at its 
economic value under this method. The economic value of this pruduction is diminished if it cannot 
be dispatched when needed or if its performance is not guaranteed. Howevei, the system SRMC 
provides the minimum value of CHP electricity generation even if its capacity is considered of no 
value. 
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5 	 REVIEW OF EXISTING TRANSFER PRICING AND
 
TARIFF STRUCTURE
 

This chapter presents a review and an evaluation for existing transfer pricing and tariff structures. 
Transfer pricing and tariff structures will be reviewed in light of reported costs, financial 
requirements, and long-run marginal cost. 

5.1 	 Overview 
The 	three Regional Distribution Utilities (RDUs) provide approximately 93 percent of the retail 
electricity for the Slovak Republic (SR). SE provides generation, sells to the three RDUs, and 
provides the balance of retail sales to four directly served industrial customers. SE and the RDUs 
provide heat to industries and the district heating system, part of which is provided by combined heat 
and 	power (CHP) plants. 

5.1.1 Pricing of Electricity Sold to RDUs 

Electricity is mostly generated by SE and sold to the RDUs. Electric power sales are governed by
contractual agreements between SE and each individual distribution company. Contractual prices 
and terms are negotiated annually with each distributor. The average 1993 price from SE to the 
RDUs was approximately 1,100 Sk/MWh (34 $/MWh). 

5.1.2 Summary of Existing Retail Tariffs 

There are four classes of retail tariffs as follows: 

* 	 Large customers connected to the electric network at a voltage over 52 kV. This is
 
referred to as the Very High Voltage (VHV) level. There are three tariffs serving
 
these customers; Tariffs Al, A2, and A10.
 

* 	 Large customers connected to the network at a voltage from 1to 52 kV (High
 
Voltage or HV customers). These customers are served by Tariffs B 1, B2, B3, B4,
 
B5, B6, B1O, Bll, B12, and B13.
 

o 	 Large customers connected to the electric network at a voltage less than 1 kV. These
 
customers are billed based on Tariffs C1, C2, C3, C4, Cl0, and C11.
 

* 	 This class of tariffs is to serve residential customers (households). There are many
 
tariffs that suit different customers with varying consumption needs for electricity.
 
Their features include peak, mid-peak, and off-peak energy pricing. Customers are
 
given some economic signals for differentiated production cost periods.
 

The C category and the residential customers are served below 1kV, referred to as the Low Voltage 
(LV) level. Ultimate customers in the SR are served by the RDUs except for four large customers, 
which are directly served by SE. All tariffs applicable to the existing four classes of customers are 
summarized in Tables 5-1 and 5-2. Large customers under Tariffs A and B are summarized in Table 
5- 1. Residential and Tariff C customers are shown in Table 5-2. 
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Section 5 Review of Existing Transfer Pricing and Tariff Structure 

Table 5-1
 
1993 Retail Tariffs for Customers Served at Very High and High Voltage
 

Energy Charge 
Demand Charge (Sk/MWh) 

Penalty for 
Technical Agreed Overpassing Measured 
Maximum 15-Minute 15-Minute 15-Minute Transformer Mid- Off-
Demand Peak Peak Peak Capacity Peak Peak Peak 

Tariff (Sk/kW) (Sk/kW) (Sk/kW) (Sk/kW) (Sk/kVA) Period Period Period 

Category A 
Al 74 163 550 830 660 610 

A2 74 185 830 660 610
 

AIO 1,100 

Category B 
B1 90 185 640 930 740 660 

B2 90 211 930 740 660 

B3 90 207 700 740 660 

B4 90 235 740 660 

B5 90 235 740 660 

B6 139 740 660 

BlO 1,460 

B11 320' 740 660 

B12 320' 930 730 

B13 370 660 

Measured in the high tariff band. 
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Section 5 Review of Existing Transfer Pricing and Tariff Structure 

Table 5-2
 
1993 Retail Tariffs for Customers Served at Low Voltage
 

Energy Charge -Customer Charge 

Tariff 

Residential 
BS-V 

BS-N 

B-V 

B-N 
N 

BV-V 

BV-N 
BH-V 
BH-N 
BP-V 

BP-N 

EN 

Businesses 
C1-V 
Cl-N 
C2-V 
C2-N 
C3-V 
C3-N 
C4 
CI0 

C8 

CI-V 

CII-N 

BS-V 
BS-N 

Peak Period 
(Sk/MWh) 

1,640 

870 

800 

720 

1,640 

4,400 

297 

205 

126 

297 

164 

Off-Peak Period 
(Sk/MWh) 

370 

370 
370 

250 

250 

370 

660 

660 

660 
660 

660 

370 

Sk/Month 

5.0 
25.5 
34.0 
25.5 
25.5 

1 
1 
2 

2 

3 

3 

10.0 
100.0 
70.0 

100.0 
3,400.0 

100.0 
100.0 

4
 

5 

5 

5.0 
25.5 

6 Sk for 1-2 rooms, 117 Sk for 3-4 rooms, and 149 Sk for 5 or more rooms. 
2 76 Sk for 1-2 rooms, 99 Sk for 3-4 rooms, and 122 Sk for 5 or more rooms. 

3 84 Sk for up to 3x25 A breaker, 126 Sk for up to 3x35 breaker, 
189 Sk for up to 3x50 A breaker, and 241 Sk for up to 3x63 breaker. 

4 This tariff is for unmeasured demand. A monthly fixed charge of 11 Sk/ 10 W per point. 
5 320 Sk for up to 3x10 A breaker, 540 Sk for up to 3x16 breaker, 

800 Sk for up to 3x25 A breaker, 1,120 Sk for up to 3x35 breaker, 
1,120 Sk for up to 3x35 A breaker, 1,600 Sk for up to 3x50 breaker, 
3,200 Sk for up to 3x100 A breaker, and 5,120 Sk for up to 3x160 breaker. 
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The average 1993 tariffs for the various categories are: 

A category (VHV) 1,188 Sk/MWh (37 $/MWh) 

B category (HV) 1,870 Sk/MWh (58 $/MWh) 

C category 2,034 Sk/MWh (64 $/MWh) 

Residential 898 Sk/MWh (28 $/MWh) 

5.2 Structure of Retail Sales 
Retail electric energy sales and coincident peak demands are summarized in Table 5-3. These 
amounts are shown by distributor and by customer class. These statistics are discussed in detail in 
the following sections. 

Table 5-3
 
SR Electricity Sales and Coincident Peak Demand in 1993
 

Very 
High High Low Voltage Contribution 

Voltage Voltage Business Residential To Sales' To Peak 2 

(GWh) (GWh) (GWh) (GWh) (MW) 
ZSE 1,147 2,212 775 1,299 31% 36% 
SSE 2,686 1,897 606 1,220 37% 34% 
VSE 1,227 1,588 549 1,028 25% 26% 
Directly served 1,196 7% 4% 

Contribution to sales 36% 33% 11% 20% 100% 
Contribution to peak 2 22% 26% 52% 100% 

1 Contribution to sales was based on published data.
 
2 Contribution to peak was estimated.
 

5.2.1 Sales and Revenues by Tariff Category 
Total sales by SE and RDUs in the SR were about 17,900 GWh in 1993 of which 6,300 GWh were 
sold to Tariff A customers (35 percent of total sales); 5,700 GWh were sold to Tariff B customers 
(32 percent of total sales); 1,900 GWh were sold to Tariff C customers (11 percent of total sales); 
and 4,000 GWh were sold to residential customers (households) which represented 22 percent of 
total sales in the SR. 

Total revenues generated by the electric sector in the SR are 24,180 million Sk in 1993. Tariff A 
generated 28 percent, and 44 percent, 16 percent, and 12 percent were generated by Tariffs B, and C, 
and residential customers, respectively. 
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5.2.2 Sales and Revenues by RDU 
In 1993, ZSE sold customers about 5,900 GWh, and SSE and VSE sold their customers 6,408 and 
4,390 GWh respectively. ZSE has the highest percentage of residential energy sales in comparison 
to SSE and VSE. SSE has the highest percentage of energy sales to the A tariff customers in 
comparison to ZSE and VSE. 

Total 	1993 retail revenues collected from all customers in the SR were approximately 24,180 million 
Sk. 	 ZSE is responsible for 8,513 million Sk which represents 35.2 percent of total revenues. SSE 
collected 8,569 million Sk in 1993 which represents 35.4 percent. VSE collected 6,224 million Sk 
from 	rate payers (25.7 percent of total revenues). SE collected 874 million Sk from the four 
customers it serves. 

5.2.3 Contribution of Tariff Categories to Peak Demand 
The coincident peak demand for the electric system in the SR was 3,441 MW in 1993. There is 
currently no assignment of tariff category peak responsibility and inadequate data to make estimates 
accurately. We have estimated peak responsibility by tariff class based on load factor assumptions. 
Based on this analysis, Tariff A customers had a coincident peak of 898 MW which was 26 percent. 
The coincident peak demand for Tariff B customers was 989 MW which represents 29 percent of the 
total system. The coincident peak demand for businesses and residential customers were 504 and 
1,050 MW, respectively. These amounts represent 15 percent and 31 percent of the total system, 
respectively. 

5.3 	Contractual Arrangements for Power Supply to RDUs 
SE has a contractual agreement with each RDU for electric energy sale. These contracts are 
negotiated separately, and the pricing contained in the contracts is not subject to regulation by the 
Ministry of Finance. However, the retail prices set by the Ministry clearly have a bearing on the 
negotiating position of the various parties. 

5.3.1 Contract Terms 
This agreement has five articles and one attachment. The five articles cover subject and duration, 
delivery of energy and its evaluation, billing and invoicing, rights and duties of contract parties, and 
final regulations. The important features of the contract include the following: 

1. 	 The contract period is one year, but the electric energy evaluation period is three
 
months; electric capacity is contracted on a monthly basis. Tariff periods are
 
determined on quarterly basis.
 

2. 	 There are energy and capacity tolerance bands requiring the RDUs to commit to
 
specified consumption within the tolerance bands. The energy tolerance band is
 
-5 percent to +0 percent, and the capacity upper limit is +4 percent for all year. If
 
the consumed electric energy or capacity falls outside the tolerance band, the
 
distributor will be charged at a different rate which is usually higher than that for
 
contracted amounts.
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3. 	 Billing is monthly and is based on contracted monthly maximum of electric
 
capacity and consumed electric energy. The energy charge is based on energy
 
amounts consumed during peak, mid-peak, and off-peak periods and rates
 
associated with these periods. There is an additional energy component that is
 
related to the energy delivered during additional capacity assistance.
 

4. 	 Value added tax (VAT) will added to the bill separately. 

The key features of the contract are the overall pricing levels of time-of-day pricing, the demand
related charges (in the form of the contract maximum demand and capacity tolerance range), and 
energy tolerance requirements. These are discussed below. 

5.3.2 Overall Pricing Level 

The exact pricing contained in the various contracts is confidential and varies slightly between 
RDUs. The average 1993 price was approximately 1,100 Sk/MWh (34 $/MWh). This compares 
with an estimated long-run marginal cost (LRMC), discussed in detail in Section 8, of between 1,400 
and 1,500 Sk/MWh (44 to 47 $/MWh). There will continue to be pressure to increase this price to 
support future investment requirements. If this upward pressure is not matched by changes in retail 
tariffs, the financial position of the RDUs, already difficult, will deteriorate. 

5.3.3 Energy Pricing 

The contract allows for peak, mid-peak, and off-peak pricing of energy. Peak period energy pricing 
is 800 to 1,000 Sk/MWh (depending on the RDU), and off-peak pricing is approximately 600 
Sk/MWh. These levels were somewhat below SRMCs in 1993, but significantly above average 
energy costs. 

The peak-load energy rate was about 30 percent to 60 percent greater than the off-peak rate. This 
variation is higher than the difference in the underlying energy costs. The analysis of the current 
cost structure of the power sector, presented in Section 4, indicates a peak/off-peak energy cost 
variation of less than 15 percent. 

There is currently no provision for seasonal variation in energy pricing. The cost structure analysis 
in Section 4 indicates that the seasonal variation in energy costs is significantly higher than the time
of-day variation. 

5.3.4 Demand-Related Charges 
The demand-related charges and the penalties associated with exceeding contractual agreed-upon 
maximum demand levels (technical maximum) appear to be effectively encouraging RDUs to flatten 
their load profiles. As discussed in Section 4, daily load factors are over 90 percent. Winter heating 
is the primary contributor to peak load, and unexpectedly cold weather is the primary cause for 
RDUs exceeding technical maximum loads. Discussions with RDU personnel indicate that a number 
of techniques are used to control this situation. These techniques include utilization of their own 
generation (available only to ZSE and SSE), requesting more generation from industries in their 
service area, and the use of ripple control. 
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5.3.5 Energy Tolerance Requirements 
The use of penalties if RDUs use energy over or under a tolerance band around a specific amount of 
energy in each quarter reflects the high fixed costs and the lack of flexibility in fuel procurement and 
plant operation on the SE system. The penalty for using less than the projected amount of energy has 
the obvious shortcoming of discouraging conservation beyond what may be projected for a given 
quarter. Furthermore, under the existing organizational structure, the RDUs have limited 
mechanisms for marketing power if they overestimate demand, whereas SE has export opportunities. 
Increased flexibility of generating units, future participation in CENTREL, and eventually UCPTE, 
and increased competition should make this contractual provision obsolete. 

5.4 Sales to Wholesale Customers 
SE serves special large customers under Tariffs A and B. The four industries directly served by SE 
are: 

" 	 VSZ a.s. 

" 	 DusloSala 

• 	 Siroka 

" 	 Zavlahy Sala 

There are three customers on Tariff A and one on Tariff B. SE negotiates power sales agreements 
with the customers who are directly served and places them under the agreed-upon tariff schedule. 
Total energy sales to these four customers in 1993 was 1,196 GWh. This amount represents 6.7 
percent of total sales in the SR. SE collected approximately 874 million Sk from these customers 
directly (about 3.6 percent of total electricity revenues in the SR). 

5.5 Sales to Retail Customers 
The following is a discussion of the various tariff categories. The information contained in this 
section is summarized in Table 5-1 for Very High and High Voltage categories (A and B) and in 
Table 5-2 for Low Voltage. 

Very High Voltage Tariffs 

The following section discusses Tariffs Al, A2, and A10. 

Tariff Al accounted for 80 percent of the Tariff A sales in 1993 (23 percent of total sales). It 
applies to the Very High Voltage customers with a demand charge for the agreed-upon maximum. 
Key features of this tariff are as follows: 

" 	 Negotiated meter charge. 

* 	 Demand charge which is based on two basic components: a 74 Sk/kW rate for the
 
technical maximum demand of the month, and a second part equal to 163 Sk/kW for
 
the agreed-upon 15-minute monthly peak. The demand charge is adjusted for
 
exceeding the agreed-upon 15-minute peak demand using 550 Sk/kW.
 

* 	 Energy rates are 0.83, 0.66, and 0.61 Sk/kWh during peak, mid-peak, and off-peak
 
periods respectively.
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Tariff A2 applies to Very High Voltage customers with a demand charge for the measured 
maximum. This tariff is similar to Al from the energy point of view, but the demand charge 
components are based on two rates for the monthly technical maximum demand and the monthly 
measured 15-minute peak. These rates are 74 and 185 Sk/kW, respectively. 

Tariff A10 applies to railways connected to a voltage exceeding 52 kV. This tariff has a single rate 
for energy consumption. The energy charge is 1.10 Sk/kWh. 

High Voltage Tariffs 

This section of the report discusses B tariffs; these are applicable to large customers connected to a 
high voltage (defined as the range of 1 to 52 kV). 

Tariffs B1 and B2 apply to customers with an agreed-upon monthly technical maximum peak equal 
to or more than 1,000 kW. These tariffs are described below. 

Tariff B1 is very similar in structure to Tariff Al except that the rates are different. This tariff has 
three parts, and they are as follows: 

* 	 Meter charge. 

* 	 Demand charge with two rates of 90 and 185 Sk/kW for the monthly technical
 
maximum peak and agreed-upon monthly 15-minute peak respectively. The demand
 
charge is adjusted for exceeding the agreed-upon 15-minute peak demand using
 
640 Sk per kW.
 

* 	 Energy charge is based on three rates equal to 0.93, 0.74, and 0.66 Sk/kWh for peak,
 
mid-peak, and off-peak period respectively.
 

Tariff B2 is very similar to A2 in structure. This tariff applies to customers with a demand charge 
based on monthly measured 15-minute maximum demand. Demand and energy charges are as 
follows: 

" 	 Demand charge is based on two rates for the monthly technical maximum demand
 
and the monthly measured 15-minute peak. These rates are 90 and 211 Sk/kW
 
respectively.
 

* 	 Energy charges are exactly the same as in Tariff A2. 

Tariffs B3 and B4 apply to customers with an agreed-upon monthly technical maximum peak from 
150 kW to 1,000 kW. Both tariffs have two energy rates for mid-peak and off-peak periods. 

Tariff B3 is similar to Tariffs Al and B1 from the demand charge structure point of view. This 
tariff applies to customers with a demand charge for agreed-upon maximum. The components of the 
tariff are as follows: 

* 	 The demand charge has two rate parts, and these are 90 Sk/kW for the monthly
 
technical maximum and 207 Sk/kW for the agreed-upon 15-minute monthly peak.
 
The penalty for exceeding that maximum is 700 Sk/kW.
 

" 	 The energy charge only has two parts, and these are 0.74 and 0.66 Sk/kWh for
 
mid-peak and off-peak period respectively.
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Tariff B4 is similar to Tariffs A2 and B2 from the demand rate structure point of view. This tariff is 
for customers with measured maximum demand. Aside from the meter charge, demand and energy 
charges are as follows: 

* 	 The demand charge is based on two rates, and these are 90 Sk/kW and 235 Sk/kW
 
for the monthly technical maximum and the measured 15-minute monthly peak
 
respectively.
 

" 	 The energy charge is based on two rates as mentioned above. 

Tariffs B5 and B6 apply to customers with demand equal to or less than 150 kW. Both tariffs have 
two rates for the energy charge. These rates are applicable to mid-peak and off-peak periods. 

Tariff B5 is applicable to customers with measured maximum demand. Aside from the meter 
charge, the demand and energy charges are as follows: 

* 	 The demand charge is based on two rates. These are 90 Sk/kW and 235 Sk/kW for
 
the monthly technical maximum and the measured monthly 15-minute peak
 
respectively.
 

" The energy charge is based on two energy rates, and these are 0.74 and 0.66 Sk/kWh 
for mid-peak and off-peak periods respectively. 

Tariff B6 is a demand charge based on connected transformer size with a rate equal to 139 SkkVA. 
The energy charge is based on 0.74 and 0.66 Sk/kWh for mid-peak and off-peak periods. It is our 
understanding that this tariff has been discontinued. 

Tariffs BIO, B1l, B12, and B13 are for special customers, and they are the High Voltage customers. 

Tariff B10 is applicable to railways, and it has only an energy rate. The energy charge is 1.46 
Sk/kWh. Energy consumption is considered to be during mid-peak period. 
Tariff B1l applies to customers with off-peak heating to total installed power requirement ratio of 
not less than 80 percent. Aside from the meter charge, there are two basic charges and they are as 
follows: 

" The demand charge is based on 320 Sk/kW for the measured demand during high 
tariff band. 

" The energy charge is based on 0.74 and 0.66 Sk/kWh for mid-peak and off-peak 
periods. 

Tariff B12 is applicable only to customers with a measured 15-minute monthly peak who meet 
certain criteria as stated below: 

" The customer must have his electrical heating controlled by bulk remote control 
system. 

" 	 The ratio of installed power for the electric heating to the total installed power should
 
be less than 80 percent.
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The components of the B 12 tariff are as follows: 

" 	 Demand charge is based on 320 Sk/kW for the measured 15-minute monthly
 
maximum during the high tariff band.
 

" 	 Energy charge is based on 0.93 and 0.73 Sk/kWh for energy consumed during mid
peak and off-peak periods.
 

Tariff B13 has a meter charge and an energy charge which are shown below. The energy charge is 
based on two rates, 3.70 and 0.66 Sk/kWh for energy used during mid-peak and off-peak periods 
respectively. 

Low 	Voltage Tariffs 

This class represents residential and commercial (business) customers. Their tariffs are summarized 
in Table 5-2. These customers have two basic charges; these are energy and customer charges. 
These tariffs are discussed below. 

* 	 BS-V tariff is recommended by the Ministry of Economy for residential customers
 
with consumption less than 451 kWh per year. It is applied to energy consumed
 
during the high-tariff period.
 

" 	 BS-N tariff is the same as Tariff N. This tariff is combined with Tariff BS-V for
 
customers with two kWh meters.
 

" 	 B-V tariff is for residential customers with one meter to measure energy
 
consumption during the high-tariff period.
 

" 	 B-N tariff is the same as Tariff N. This tariff is combined with Tariff B-V for
 
customers with two kWh meters.
 

* 	 N tariff is applied to customers with consumption during the system's low loads. 

" 	 BV-V and BV-N tariffs are applicable to residential customers with electric
 
storage heating and hot water storage tanks. The monthly fixed charge is based on
 
the apartment size. The energy charge is based on two difft ,.ent rates for different
 
periods of electric system loading. The equipment is controlled by bulk remote
 
control.
 

* 	 BH-V and BH-N tariffs are applied to customers with a combination of electric
 
storage heating and a hot water storage tank. The monthly fixed charge is based on
 
the apartment size. The energy charge is based on two different rates for different
 
periods of electric system loading. This equipment is controlled by bulk remote
 
control.
 

" 	 BP-V and BP-N tariffs apply to residential customers with electric heating. The
 
monthly fixed charge is based on the size of apartment's main circuit breaker. The
 
energy charge is based on energy consumed during different times of the day.
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Low Voltage customers other than residential are defined here as businesses. These customers are 
under C tariffs which are summarized below. 

* 	 Cl-V tariff applies to small businesses with annual energy consumption less than 
500 kWh. This tariff includes a monthly fixed charge and an energy charge for usage 
during high-tariff period. 

" Cl-N tariff uses Tariff C4 for billing and is used for energy consumed during the 
low-tariff period. 

" C2-V tariff generally applies to customers with low consumption. This tariff has a 
fixed charge and a high energy charge. 

" C2-N tariff is the same as Tariff C4 and has a fixed monthly charge and an energy 
rate for usage during the low-tariff period. 

" C3 tariff is used for small customers. 
high energy charge. 

It has a relatively high customer charge and a 

* 	 C4 tariff is explained in Table 5-2. It has an off-peak energy charge and a customer 
charge. 

" 	 C8 tariff is used for unmeasured consumption. 

* 	 C10 tariff is used for public space illumination. It has an energy charge based on a 
rate for the high-tariff period. 

" 	 Cll tariff is used for customers with electric heating, and it has two energy rates for 
high- and low-tariff periods. In addition to the energy charge, there is a monthly 
fixed charge that varies and depends on the main circuit breaker size. 

5.6 Tariff Levels Versus Cost 
As has been discussed in the previous analysis of the present cost structure of the power system 
(Section 4), the current tariff levels are adequate to support reported costs (i.e., there are no direct 
subsidies to the power sector). However, for a number of reasons, existing prices do not reflect the 
long-r,n marginal cost (LRMC) for some tariff categories. 

Each voltage level must share in the costs and energy losses of the higher voltage level systems, so 
that the ;ost of delivering energy to lower voltage levels is higher. This pattern is seen in the pricing 
of the A, B, and C tariff categories. Residential tariffs are lower than any of the other categories 
even though delivery is at low voltage. 

The LRMC reflects the long-term cost of electricity including the investment cost for adding 
capacity to the system. The calculation of LRMC for each voltage level is the topic of Section 8 and 
is discussed in detail there. Figure 5-1 compares the 1993 prices with projected LRMC for various 
tariff categories. The B and C tariffs are approximately at LRMC at their current level. The B tariffs 
are about 10 percent greater than projected LRMC, and the C tariffs are about 1percent below. 
However, both the A tariffs and residential tariffs are far below LRMC. The A tariffs are about 75 
percent of LRMC, and the residential tariffs average 50 percent of LRMC. 
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Figure 5-1 1993 Average Prices Versus LRMC 

5.7 Effect of Combined Heat and Power Sales (CHP) 

SE, ZSE, and SSE produce electricity in CHP plants. There is no direct pricing mechanism 
associated with this production except for the contracts between SE and the RDUs and the retail 
tariffs. In effect, SE is compensated according to the price it sells to the RDUs minus the cost of 
transmission at the 220 kV level. 

The effective compensation for the RDUs is reduced purchases from SE. Since all the RDUs are 
winter peaking, the operation of the CHP plants tends to reduce the technical maximum of ZSE and 
SSE in the contract with SE. 

The method for allocating costs between heat and power in CHP plants, discussed in Section 4, has 
the effect of significantly understating the economic cost of CHP power. This is reported to be 
approximately 750 Sk/MWh (23 $/MWh) in 1993. However, this cost allocation is primarily done 
for reporting; the economic signal for the value of CHP generation is provided by the SE/RDU 
contracts. 

At cur.ent pricing levels of SE electricity (approximately 1,100 Sk/MWh), it will be very difficult to 
justify new CHP projects. An analysis of CHP generation, presented in Section 4, indicates that its 
value is significantly higher than the pricing of the SE power. This is because the marginal cost of 
production on the SE system, using fossil-fuels, is significantly higher than the average cost, which 
is dominated by nuclear generation. The use of contract pricing based on LRMC would raise the SE 
price to a level which would provide correct economic signals as to the value of generation by RDUs 
or others. 
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A temporary alternative to the current system (until the SE price levels can by raised to reflect 
LRMC), would be to allow the RDUs to sell to the SE system at a price that would reflect the cost 
that SE avoids in not having to produce the RDU generation. This would in effect provide certain 
categories of generators with marginal cost price signals before they are fully incorporated into 
wholesale and retail tariffs. This avoided cost would provide a better economic signal of the value of 
RDU generation than the current system. The analysis of avoided cost presented in Section 4 
indicates that the value of RDU and industrial generation is approximately 1,500 Sk/MWh
(47 $/MWh) under the economic assumptions of this Study. Should such a system be instituted, a 
formal and transparent mechanism for calculating avoided cost (such as the one presented in 
Section 4) is crucial to ensure the interests of customers and project owners. 

5.8 Purchases from Industry-Owned Capacity 
The discussion of the value of RDU electric generation is true for industrial generation as well. 
However, the economic signals for industrial generation are provided by retail tariff rates rather the 
SE/RDU contract. The economic incentive for an industry to generate electricity is to avoid 
purchases from the RDUs, or from SE if it is directly served. 

For industries in the A tariff category, the average 1993 pricing of approximately 1,200 Sk/MWh is 
less than the value of generation. Retail pricing at LRMC would raise this to over 1,500 Sk/MWh
and provide true economic price signals to industrial generators. Short of this, a system of selling to 
the grid at avoided cost could be used to provide proper price signals to generators before they are 
fully incorporated into the tariffs as a whole. 

The B tariff category currently provides price signals that are very close to LRMC. Therefore, 
industries in this category already receive proper price signals for the value of electricity and the 
value of self-generation. 

5.9 Other Issues 
Some additional observations made in the review of current tariffs concern metering technology and 
billing, the need for additional load research, and the revenue collection process. These are 
discussed below. 

5.9.1 Utilization of Energy Planning Efforts in Tariff Setting 
SR has an ongoing planning process for the energy sector as a whole, and for the power sector in 
particular, which is sponsored by the Ministry of Economy. As the tariff-setting process becomes 
formalized, it would be advantageous to coordinate it with this planning effort in order to have a 
common and consistent set of resource and demand assumptions that are available to all interested 
parties. This is being done in this study; however, the energy planning and tariff setting processes
will be ongoing. A key area requiring improvement is the extension of power sector planning to the 
distribution level to facilitate the development of investment plans at the RDU level that are 
consistent with overall demand forecasts. 

5.9.2 Metering Technology and Billing 
All large customers are metered with at least one meter, and a great many have various energy 
meters and demand meters. These meters are read monthly. However, the meters of small 
customers, including residential customers, are read only once every six months. Large customers 
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are billed monthly using actual consumption data, but small customers are billed monthly using 
estimated billing. An adjustment is made once every six months. Five-minute demand meters are 
recommended for the industrial users. Also, magnetic tape recorders for the very large customers 
could be of great value to benefit the distributors and ultimately all customers. 

5.9.3 Load Research 

There is no formal load research program in the SR. The embryo of such a program exists in the 
form of preliminary demand-side management studies being conducted by SE. A formal load 
research program is essential in the rate making, demand side management (DSM), distribution 
equipment loading, and distribution planning studies. 

5.9.4 Revenue Collection 

The rate of revenue as compared to other utilities in Western Europe and in the United States is low 
and needs to be improved. An action is required and a rigid procedure must be followed. It is our 
understanding that the accumulated amount of the accounts receivable over the last few years has 
been approximately 4 billion Sk. 

5.10 Conclusions 
The major conclusions that can be drawn from the review of existing pricing mechanisms and retail 
tariffs are: 

" 	 The existing tariff structure and the SE/RDU contracts incorporate many of the
 
elements that allow tariffs to reflect LRMC including time-of-day pricing and
 
demand charges.
 

" 	 Future modifications to pricing should be cost based, and the number of retail tariff
 
categories at each voltage level should be reduced.
 

" 	 The 1993 SE price to the RDUs is approximately 75 percent of LRMC. 

" 	 The tariffs for Category B (hx' i: oltage industrial) and C (low voltage commercial)
 
which reflect more than 40 pe1cent of 1993 sales are currently close to projected
 
LRMC.
 

" 	 Tariff A, constituting 35 percent of sales, is at approximately 75 percent of LRMC. 

" 	 Residential tariffs, the fastest growing category and accounting for slightly less than
 
25 percent of 1993 sales, are less than 50 percent of LRMC. This category has the
 
highest cost of service and the lowest tariffs.
 

" 	 The fact that the SE contract price and the residentialy A tariff are below LRMC
 
results in undervaluing of electric generation by the RDUs and industries served at
 
the Very High Voltage level.
 

" 	 While increases will be required in SE prices and the residentialy A and residential
 
tariffs, gradual changes in tariffs will be required for various reasons. During the
 
transition period, a system of pricing electric generation from RDUs and residentialy
 
A industries at levels reflecting their value would ensure investment in economic 
district heating and cogeneration projects. 
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" 	 A formalized tariff-setting process free from commercial and political interests 
should be instituted that provides review of tariffs on an annual basis. 

" 	 A formal load research program will be required to support a cost-based tariff-setting 
process. 
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6 REVENUE REQUIREMENTS ANALYSIS FOR THE 
SLOVAK ELECTRICITY COMPANY (SE) 

The objective of this section is to determine the revenue requirements necessary to operate and 
provide investment capital to SE. SE owns and operates most of the generation capacity and the 
transmission network at 200 kV and above. Tariffs based on the analysis of this and the following 
section (dealing with the RDUs) will satisfy the projected financial requirements of the power sector. 
As will be discussed in the discussion of a pricing strategy based on long-run marginal cost (LRMC) 
in Section 8, meeting financial requirements is one of several goals in the tariff-setting process. 

6.1 Approach 
The scope of this study is the power sector. Much of the SE reported financial data is consolidated 
and includes revenues and expenses for electricity generation and transmission at 200 kV and above 
and for some heat production at generating plants for district heating and industrial use. System 
dispatching functions were included under transmission. 

The first step was to separate SE reported 1993 data into electric generation, electricity transmission, 
and heat generation. This separation is shown in Table 6-1. The resulting financial data for 1993 
provided a point of reference for future projections. The time period considered was 1994 through 
2000. 

For electricity generation, the following steps were taken: 

" 	 Project fuel and variable non-fuel operating expense using the Elfin production
 
simulation model
 

* 	 Project nuclear plant decommissioning and waste disposal costs based on reported
 
information
 

" 	 Project fixed non-fuel plant costs based on 1993 fixed costs by plant and the
 
projected plants in service
 

" 	 Incorporate the generation investment plan based on the SE Reference Generation
 
Plan
 

" 	 Determine the necessary level of asset revaluation and real rate of return on revalued
 
assets to meet financial performance criteria
 

" 	 Calculate revenue requirements based on projected expenses plus operating income
 
based on a fixed before-tax rate of return on fixed assets
 

" 	 Analyze sensitivity of results relative to key assumptions 

For transmission at 200 kV and above, the following analogous steps were taken: 

" 	 Project fixed and variable costs based on an extrapolation of 1993 costs 

" 	 Incorporate transmission investment plan 

" 	 Determine the necessary level of asset revaluation and real rate of return on revalued
 
assets necessary to meet financial performance criteria
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 

Table 6-1
 
Separation of SE Electricity Generation, Heat Production, and Transmission
 

Millions Sk Thousands US$ 

Accounting 
Adjustments 

and 
Electricity Electricity Electricity 

Transit Heat Transmission Electricity Transmission Electricity 
Currency Sales Sales > 220 kV Generation > 220 kV Generation 

(A) (B) (C) (D) (E=A-B-C-D) 
Revenues 

Domestic 21,266 0 0 675 20,591 21,084 643,475 
electricity sales 

Exports 975 0 0 0 975 0 30,473 

Transit electricity 4,026 4,026 0 0 0 0 0 
sales 

Heat sales 1,445 1 1,444 0 0 0 0 

Other 488 488 0 0 0 0 0 

Total Revenue 28,200 4,515 1,444 675 21,566 21,084 673,948 

Expenses 
Fuel 5,841 0 1,011 86 4,744 2,684 148,257 
Purchased power 1,280 0 0 23 1,257 711 39,289 

Material and others 963 0 144 24 795 739 24,842 
Labor and services 2,769 0 72 236 2,460 7,388 76,883 

Depreciation 1,279 0 0 110 1,169 3,430 36,539 
Transit electricity 4,035 4,035 0 0 0 0 0 

purchases 
Other 1,854 1,854 -937 0 937 0 29,270 

Total expenses 18,021 5,889 291 478 11,363 14,951 355,081 

Total interest 871 0 0 0 871 0 27,219 
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 

This approach is based on the observation that depreciation is the primary cost category that appears 
undervalued in currently reported power supply costs. Discussions with the Ministry of Finance 
indicate that there is currently no provision under Slovak law for asset revaluation. If modifications 
cannot be made to accommodate asset revaluation, this will be a fundamental obstacle to continued 
use of cost-based tariffs. An alternative is tariffs based on long-run marginal costs, or some 
modification thereof. 

The necessary asset revaluation that was calculated to meet financial performance criteria was 
compared with the replacement value of the assets estimated on an engineering basis. The approach 
for individual revenue requirement elements is discussed below. 

6.1.1 Fuel 

Fuel costs were projected using the Elfin production simulation model based on the Reference Load 
Forecast and Generation Plan and fuel price forecast discussed in Section 3. The results of the 
production simulation analysis are presented in Appendix D. 

6.1.2 Purchased Power 
The Reference Generation Plan, developed by SE, is based on developing national independence in 
power supply so that no long-term imports are considered. In the modeling of the system for 
purposes of this study, 300 MW of emergency imports were allowed. However, the projected 
demand/resource balance is such that virtually no emergency imports were projected under the 
assumption of average hydro conditions through 2000. 

6.1.3 Material and Other 
SE provided 1993 operating cost data categorized as "labor" and "other" by plant and overhead. 
There is no differentiation between variable and fixed costs in the reported data. In the plant-specific 
data, projections were adjusted to reflect retirements and the startup of new generating capacity 
according to the Reference Generation Plan. Variable operations and maintenance costs were 
calculated by plant as a function of plant operation in the production simulation analysis, using the 
Elfin model. Some of the SE reported costs overlap with the projected costs in the production 
simulation analysis and judgment was used to avoid double counting. 

The "material" and "other" categories in the income statement for electricity generation were 
projected as 15 percent of the reported "other" category and 50 percent of the projected variable 
operations and maintenance cost. "Material" and "other" costs for transmission were projected 
based on 0.1 percent of fixed transmission assets on an annual basis. 

6.1.4 Labor and Services 
The same data and analysis as used for the material and other category were used for labor and 
services. For electricity generation, these were projected as 30 percent of the reported plant-specific 
other costs, 100 percent of the reported overhead costs, and 50 percent of the projected variable 
operations and maintenance cost based on the production simulation analysis. Labor and services for 
transmission were projected based on 1percent of revalued fixed assets on an annual basis. 
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 

6.1.5 Depreciation 
Depreciation in 1993 is based on reported values. Depreciation for 1994 through 2000 was based on 
revaluation of fixed assets. The necessary revaluation to achieve a set of financial performance 
criteria was a major goal of the analysis. 

6.1.6 Decommissioning 

Projected decommissioning costs for Bohunice V-1 and A-1 are included in the revenue 
requirements. This estimate is based on a combination of data provided by SE and information 
provided by the World Bank. For purposes of this analysis, these costs have been treated as an 
expense. Capitalization of the these expenses may be possible, which will tend to delay their full 
impact on revenue requirements. 

6.1.7 Allowance for Nonpayment 

Because of the downturn and restructuring of the economy that has occurred since 1989, a number of 
industrial customers have ceased, or have been slow in paying electricity bills. These customers are 
significant employers, and the problem is large enough that it cannot be dealt with by the normal 
process of interrupting service. 

The initial effect of this lack of payment is on the RDUs. This is particularly acute in the case of 
SSE, which has the highest percentage of industrial customers, particularly those related to the 
defense industry. There is no mechanism for bankruptcy in the SR so that the RDUs are not able to 
write off this lack of payment. Furthermore, accounting practices do not differentiate between short
and long-term receivables. 

This problem is passed on to SE from the RDUs in terms of slow payments. SE accounts receivable 
was on the order of 4 billion Sk at the end of 1993, amounting to an average of 66 days between 
billing and payment. 

The effect of nonpayment of SE sales will be to increase the price for the remaining customers unless 
this amount is subsidized by the government. For purposes of the revenue requirements analysis, an 
allowance for nonpayment has been made in the income statement for SE reflecting a future write
off of some accounts receivable. This allowance has been set at 5 percent of total revenue 
requirements. 

This allowance for nonpayment was made at the SE sales level. The resulting increase in SE price 
was passed through to all retail customers in calculating revenue requirements at each voltage level. 
No attempt was made to identify the voltage level of the nonpaying customers or the effect of 
nonpayment on the incremental price for transmission and distribution below 200 kV. 

6.1.8 Operating Income 

Operating income is equal to revenues minus expenses (not including interest). It is a measure of the 
profitability of the organization and in cost-based tariff setting for regulated monopolies, it is usually 
determined by the allowable real rate of return on fixed assets. This rate of return could be in the 
range of 5 percent to 10 percent per year. 
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6.1.9 Interest on Loans 
A real interest rate of 4 percent per year with a 20-year term was assumed for long-term debt. The 
real interest rate used for short-term debt was 5 percent per annum. The low interest rate compared 
to commercial terms is based on an adjustment to remove the effect of general inflation since the 
analysis is conducted in 1993 currency. 

6.1.10 Corporate Taxes 
Corporate taxes were calculated as 40 percent of operating income minus interest charges. However, 
this calculation had no bearing on the calculation of overall revenue requirements as after-tax 
profitability was not a criterion in the analysis. Revenue requirements were calculated as expenses 
plus an allowable operating income based on a fixed before-tax rate of return on assets. 

6.1.11 Investment Requirements
 
Investment requirements for electricity generation were based on the SE Reference Generation Plan.
 
Estimates for reconstruction work required for Bohunice V- 1 and V-2 and for waste fuel storage 
were included. 

6.1.12 Fixed Assets 
The necessary increase in the book value of existing assets to achieve financial objectives was 
determined for the year 1994. Such a revaluation of assets has not occurred during 1994, but the 
analysis indicates the effect on revenue requirements if it had. Only a single revaluation of existing 
assets was considered. 

6.1.13 CurrentAssets 
The primary components of current assets are cash, accounts receivable, and inventory. A cash 
target of 12 percent of labor and materials expenses was used. Accounts receivable in 1993 reflected 
an average period of 66 days between billing and payment. This was assumed to decline to 45 days 
by 2000. It was assumed that some existing and future accounts receivable would be written off. 
(See Section 6.1.7, Allowance for Nonpayment.) Inventory levels were over 70 percent of fuel and 
material expenses in 1993. This was assumed to decline to approximately 50 percent by 2000. 

6.1.14 Long-Term Debt 
After 1994, it was assumed that 50 percent of investment requirements would be financed through 
long-term debt. Of this 20 percent was assumed to be domestic and 80 percent foreign. 

6.1.15 CurrentLiabilities 
The primary contributors to current liabilities are short-term loans and accounts payable. Short-term 
loans were estimated at 50 percent of annual operating income. Accounts payable were projected at 
15 percent of expenses. 

6.1.16 Key Financial Performance Criteria 
The financial performance criteria used as a basis for determining the appropriate real rate of return 
on revalued assets and the amount of revaluation included the following: 

* Operating ratio 
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 

" Current ratio 

" Cash generation ratio 

* Debt coverage ratio 

" Debt/equity ratio 

* Turnaround in accounts receivable (days) 

" Number of times interest earned ratio 

Appendix E provides a discussion of the calculation of these financial statistics. The rate of return 
on fixed assets, one of the results of this analysis, is itself a key financial criterion. In determining 
the required amount of asset revaluation, the constraining criterion in this analysis were found to be 
the cash generation ratio. 

The rate of return on fixed assets is a measure of the profitability of the organization. The rate of 
return on fixed assets in a given year is equal to the operating income (i.e., revenues minus expenses, 
or gross profits) divided by the value of net fixed assets. For cost-based tariff regulation of 
monopolies, it is common to select an allowable rate of return on fixed assets. For a given value of 
fixed assets, this value determines the allowable operating income. 

The analysis was conducted in 1993 currency. This means that real cost increases in the various 
components of the power sector was considered, but general inflation was not. Real rate of return 
refers to the measure of return in this kind of analysis. If the real rate of return is 5 percent and 
general inflation is 20 percent, the return in inflated currency would be approximately 26 percent 
[(1.05 x 1.20-1) x 100 percent]. 

The cash generation ratio is a measure of the ability of an organization to meet its investment 
requirements through its own cash generation. For a given year, it is defined as internal cash 
generation divided by investment requirements. Internal cash generation is made up of two primary 
factors, depreciation and operating income (i.e., revenues minus expenses). As discussed previously, 
operating income is usually determined by the allowed rate of return on fixed assets for cost-based 
regulation of monopolies. 

The cash generation ratio is directly affected by the revaluation of assets in two ways. First, the 
revaluation increases the amount of depreciation. Second, the increase in fixed assets increases the 
operating income for a given rate of return on fixed assets. A cash generation ratio of 1.0 is 
generally expected. 

6.2 Base Case Results 
Projected income statements, balance sheets, and sources and uses statements for electricity 
generation and transmission (>200 kV) by SE are displayed in Tables 6-2 through 6-4 for the Base 
Case. The year 1993 reflects reported information modified to remove heat production costs and 
revenues and some accounting adjustments as discussed previously. The remaining years reflect 
projections. The year 1994 reflects what would have occurred if an asset revaluation had occurred 
during that year. 
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 

Table 6-2 
Projected Base Case SE Income Statement 

Year 
1993 1994 1995 1996 1997 1998 1999 

GWh 
SE generation 19,304 18,812 18,784 19,148 18,924 19,862 20,717 
Network losses 356 371 375 387 439 475 480 

Domestic sales 18,948 18,441 18,409 18,761 18,485 19,387 20,237 
Exports 720 0 225 457 2,500 3,500 3,000 

Sk/MWh 
Domestic 1,122 1,152 1,261 1,414 1,361 1,306 1,312 
Export 1,354 - 1,384 1,425 1,459 1,499 1,539 

millions Sk 

Revenue 
Domestic sales 21,266 21,246 23,222 26,525 25,154 25,320 26,560 
Exports 975 0 311 651 3,649 5,246 4,618 

Total Revenue 22,241 21,246 23,533 27,176 28,803 30,567 31,178 

Expenses 
Fuel 4,830 4,372 5,461 8,072 7,095 7,228 8,015 
Purchased power 1,280 1 1 381 2 1 2 
Material and others 819 705 716 730 835 828 838 

Labor and services 2,697 3,439 3,462 3,489 4,277 4,276 4,292 
Depreciation 1,279 6,351 6,663 6,069 7,355 7,124 7,252 
Decommissioning 0 0 985 2,211 1,878 2,098 1,933 
Allowance for nonpayment 0 1,062 1,177 1,359 1,440 1,528 1,559 

Total Expenses 10,904 15,930 18,463 22,310 22,883 23,084 23,890 

Operating Income 11,337 5,316 5,070 4,866 5,921 7,483 7,288 
Interest 876 1,212 1,436 1,634 1,968 2,228 2,444 

Corporate Taxes 3,544 1,642 1,454 1,293 1,581 2,102 1,937 
Net Income 5,985 2,463 2,181 1,939 2,372 3,153 2,906 
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Table 6-3
 
Base Case SE Sources and Application of Funds Statement
 

(millions Sk)
 

Year 

1993 1994 1995 1996 1997 1998 1999
 

Sources 15,979 12,963 17,638 16,396 21,521 20,988 21,190 

Internal Generation 

Operating income 11,337 5,316 5,070 4,866 5,921 7,483 7,288 

Depreciation 1,279 6,351 6,663 6,069 7,355 7,124 7,252 

Total Internal Generation 12,616 11,667 11,733 10,935 13,276 14,606 14,540 

Borrowing 3,363 1,296 5,906 5,461 8,245 6,382 6,650 

Applications 15,979 12,963 17,638 16,396 21,521 20,988 21,190 

Investment 6,511 2,592 11,811 10,922 16,490 12,763 13,300 

Debt service 

Principle 222 2,830 2,911 3,007 3,834 4,864 5,034
 

Interest 876 1,212 1,436 1,634 1,968 2,228 2,444
 

Total 1,097 4,042 4,347 4,642 5,802 7,091 7,479
 

Taxes 3,544 1,642 1,454 1,293 1,581 2,102 1,937 

Change in working capital 7,121 -4,640 942 1,929 -1,010 -647 435 

Change in cash -2,294 9,328 -915 -2,389 -1,342 -322 -1,961 

Slovakia - Electricity Pricing 
1779c006.doc/RMF/R3 

6-8 



Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 

Table 6-4 
Projected Base Case SE Balance Sheet 

(in millions Sk) 

Year 

1993 1994 1995 1996 1997 1998 1999 

Assets 60,159 136,178 141,460 146,262 153,523 159,040 163,598 

Fixed Assets 
Fixed assets 38,714 114,551 117,105 119,782 144,709 177,866 181,876 
Accumulated depreciation -19,595 -25,946 -32,609 -38,678 -46,033 -53,157 -60,409 
Net fixed assets 19,119 88,605 84,497 81,104 98,676 124,709 121,467 
Work in progress 32,613 32,047 41,358 49,678 41,317 21,009 30,339 

Total 51,732 120,652 125,855 130,783 139,993 145,718 151,806 

CurrentAssets 
Cash and banks -2,294 7,034 6,119 3,729 2,387 2,066 105 
Accounts receivable 4,002 3,377 3,577 3,941 3,976 4,006 3,868 
Inventory 5,296 3,692 4,487 6,387 5,744 5,827 6,396 
Others 1,423 1,423 1,423 1,423 1,423 1,423 1,423 

Total 8,427 15,526 15,605 15,480 13,530 13,322 11,792 

Equity and Liabilities 60,159 136,178 141,460 146,262 153,523 159,040 163,598 
Equity 51,580 126,422 128,382 130,067 132,127 134,963 137,529 
Long-term debt 6,952 5,680 8,956 11,720 16,464 18,345 20,313 

Current Liabilities 
Short-term loans 98 2,658 2,535 2,433 2,960 3,741 3,644 
Accounts payable 1,388 1,278 1,446 1,901 1,831 1,850 1,972 
Other 141 141 141 141 141 141 141 

rotal 1,627 4,077 4,122 4,475 4,933 5,732 5,757 
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 

Generation and transmission systems were analyzed separately and separate financial projections for 
these supply sectors are provided in Appendix F. Table 6-5 shows the projected financial statistics 
for these statements. Of these financial statistics, the cash generation ratio was found to deviate the 
most from normal financial goals without a revaluation of assets. In order to achieve a cash 
generation ratio of approximately 1.0 for generation and transmission, it was necessary to increase 
the book value of assets by a factor of 5.0 for generation and 4.5 for transmission with a real rate of 
return on revalued fixed assets of 6 percent. 

Table 6-5
 
Projected Base Case Financial Statistics
 

Operating ratio 

Current ratio 

Cash generation ratio 

Debt coverage ratio 

Debt/equity 

Debt (%) 

Equity (%) 

Accounts receivable (days) 

Number of times interest 
earned 

Return on fixed assets 

(millions Sk) 

Year 

1993 1994 1995 1996 1997 1998 1999 

0.61 0.87 0.89 0.92 0.91 0.88 0.89 

5.18 3.81 3.79 3.46 2.74 2.32 2.05 

1.16 1.08 0.46 0.43 0.35 0.38 0.36 

11.50 2.89 2.70 2.36 2.29 2.06 1.94 

0.13 0.04 0.07 0.09 0.12 0.14 0.15 

12% 4% 7o 8% 11% 12% 13% 

88% 96% 93% 92% 89% 88% 87% 

66 58 55 53 50 48 45 

12.94 4.39 3.53 2.98 3.01 3.36 2.98 

59.3% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 

Figure 6-1 shows the total revenue requirements over the study period compared with the 1993 
average price for SE. The levelized revenue requirements from 1995 through 2000 are proj-cted to 
be approximately 1,370 Sk/MWh of domestic sales (43 $/MWh). The components of the projected 
revenue requirements are illustrated in Figure 6-2. Depreciation and operating income, the 
components which affect the key cash generation ratio, make up approximately 50 percent of total 
revenue requirements. 

Transmission (>200 kV) and dispatching contributes approximately 6.5 percent to the total revenue 
requirements if transmission losses are allocated as a transmission expense. 
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Figure 6-1 Projected Base Case Revenue Requirements for SE 
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Figure 6-2 Components of Revenue Requirements for SE - 1995-2000 
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6.3 	 Comparison of Necessary Asset Revaluation With Engineering 
Replacement Value 

The required asset revaluation estimated in the revenue requirements analysis was based on 
satisfying financial performance indicators. The revaluation is at "replacement value" in the sense 
that it allows the system to be replaced according to the investment plan. Based on the Base Case 
revenue requirements analysis, the book value of existing electricity generation assets was increased 
in value by a factor of 5.0 at a real before-tax rate of return on fixed assets of 6 percent in order to 
satisfy the financial performance criteria. A factor of 4.5 was required for the existing transmission 
system assets (>200 kV). 

An alternative engineering approach to revaluation is to estimate replacement value for individual 
assets and to determine the necessary adjustment to book value to generate adequate generation to 
replace that asset. This approach was carried out for comparison and illustration purposes only. The 
results are shown in Table 6-6. The following replacement value assumptions were used in this 
analysis: 

" 	 Replacement value of Bohunice V- I based on the projected cost of completing
 
Mochovce Units 1and 2 (An economic life of 20 years was used for Bohunice V-I
 
to reflect plans to retire the plant because of safety concerns.)
 

" 	 Replacement value of Bohunice V-2 based on the projected cost of completing
 
Mochovce Units 3 and 4
 

* 	 Replacement of the solid fuel-fired Vojany I and Novaky estimated at 700 US$/kW
 
plus interest during construction (IDC)
 

" 	 Replacement of the gas-fired Vojany II at 500 US$/kW plus IDC 

" 	 Replacement of hydro and pumped storage capacity at 500 US$/kW plus IDC 

" 	 Replacement of the combined heat and power capacity at Kosice at 800 US$/kW
 
plus IDC
 

A real discount rate of 6 percent was used in calculating interest during construction, corresponding 
to the rate of return of 6 percent in the revenue requirements analysis. The overall revaluation under 
the engineering approach required an increase in the book value of existing generating capacity 
assets by a factor of 4.7 compared to the 5.0 in the revenue requirements analysis. This verifies the 
result that existing assets are significantly undervalued and that the revaluation determined in the 
revenue requirements analysis is reasonable. Some of the reasons for differences between the two 
approaches are discussed below. 

The engineering approach has shortcomings and is intended for comparison and illustration purposes 
only. It has shortcomings as applied in the analysis shown in Table 6-6. First, the methodology is 
based on the required revaluation based on a economic lifetime of depreciation. It does not reflect 
the fact that some existing assets are near the end of their economic life. Therefore, higher 
revaluations would be required to develop an adequate depreciation fund by the time the assets are to 
be replaced or reconstructed. This factor contributes to the revaluation factor estimate under the 
engineering approach being lower than under the revenue requirements approach. 
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Table 6-6
 
Revaluation Based on Engineering Estimate of Replacement Value
 

Net Current Replacemen Required 
Life Capacity Depreciation t Cost Depreciation Revaluation 

(Years) (MW) (thousands $) ($/kW) (thousands $) Factor 

(A) (B) (C) (D) (E=B*D) (F=E/C) 
Bohunice V-1 20 818 10,919 1,012 41,406 3.79 
Bohunice V-2 30 822 10,972 1,399 38,320 3.49 
Vojany I 30 600 1,221 764 15,279 12.51 
Vojany II 30 600 1,221 546 10,913 8.94 
Novaky 30 500 2,053 764 12,732 6.20 
Gabcikovo 50 360 720 578 4,165 5.78 
Cierny Vah 50 735 1,470 578 8,503 5.78 
Other Hydro 50 1,271 1,700 578 14,703 8.65 
Kosice 30 121 1,448 925 3,733 2.58 

Total 31,725 149,753 4.72 

Second, the engineering approach is based on the assumption that the generating capacity will be 
replaced in kind at the end of economic life. The purpose of asset revaluation is not to provide funds 
for such replacement, but to replace the system in a least-cost way which may lead to changes in the 
capacity mix. The revenue requirements analysis provides the best estimate of what it will take for 
the system to replace itself. 

Aside from verifying the approximate magnitude of the overall asset revaluation arrived at through 
the revenue requirements approach, the engineering approach provides a basis for allocating the 
overall asset revaluation to individual assets. 

6.4 Sensitivity Analysis 
The following sensitivity analysis was conducted: 

" Operating cost variation, including fuel, material, and labor 

• Variation in decommissioning cost 

* Variation in the allowance for nonpayment 

* Variation in cost for Mochovce Units 1and 2 

" Variation in rate of return on fixed assets and revaluation of existing assets 

* Variation in price and amount of power exports 
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The results of this analysis are discussed below. 

6.4.1 Operating Costs 

The impact of variation in the operating costs is dependent upon their contribution to total costs, as 
discussed earlier. Figure 6-3 illustrates the impact of a 10 percent change in fuel, material, labor, 
decommissioning, and allowance for nonpayment on the present worth of total revenue requirements 
from 1995 through 2000. 

6.4.2 Investment Cost for Mochovce Units 1 and 2 

The projected cost of completing Mochovce Units 1 and 2 as provided by SE is approximately 
18 billion Sk. It is the largest investment to be made by SE prior to 2000. A 10 percent increase in 
the cost of completing the project will result in a 0.5 percent increase in the present 1995 to 2000 
revenue requirements. 

6.4.3 Rate of Return on Fixed Assets and Asset Revaluation 

The cash generation ratio was a key financial parameter in determining the proper amount of asset 
revaluation required. In the Base Case analysis, existing assets were revalued at five times their 
book value given a real rate of return on assets of 6 percent. The amount of cash generation is 
dependent upon the amount of depreciation and the operating income in a given year. The 
revaluation factor affects the amount of depreciation, and the rate of return affects the allowable 
operating income. Therefore, if the rate of return varies, the revaluation of existing assets also 
changes if the same financial goals are met and the overall before-tax revenue requirements are 
unchanged. Figure 6-4 shows the relationship between real rate of return and required asset 
revaluation keeping the same overall revenue requirements. 

If the rate of return is increased without changing the revaluation factor, the amount of cash 
generation increases so that the total revenue requirements increase. Figure 6-5 shows the impact of 
real rate of return on revenue requirements. 

6.4.4 Power Exports 

The completion of Mochovce Units 1 and 2 will put SE in a temporary over-capacity situation under 
the assumptions of the Reference Generation Plan. Power exports have been proposed as a means of 
utilizing this capacity, offsetting the cost impact of completing the plant, and providing foreign 
currency to assist in financing project completion. However, the current electricity supply/demand 
balance in Europe is such that the prospects for significant sales at a high price are uncertain. 
Discussions with EBRD personnel indicate that financing of the project will have to justified with 
sales. 

The generation system simulation model used in the Base Case was also run considering no power 
exports with the same timing for new capacity and project rehabilitation. Based on this "with and 
without" analysis, the impact of having no exports was determined and the marginal generating cost 
associated with the exports was calculated. 
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 
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Section 6 Revenue Requirements Analysis for the Slovak Electricity Company (SE) 
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Figure 6-5 Sensitivity of Revenue Requirements to Rate of Return on Fixed Assets 

The projected levelized price of exports in the Base Case was 1,475 Sk/MWh (46 $/MWh) which 
is higher than the marginal generating cost. The margin on the sales has the effect of reducing 
revenue requirements associated with domestic sales. Without sales the present worth of revenue 
requirements from 1995 through 2000 would increase by 5 percent. 

The impact of exports is not just dependent upon the amount of export sales, but also on the price. 
An increase of 10 percent in export price would result in a decrease in revenue requirements 
associated with domestic sales of 0.5 percent compared to the Base Case. 
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7 	 REVENUE REQUIREMENTS ANALYSIS FOR THE
 
REGIONAL DISTRIBUTION UNITS
 

This section presents an analysis of the future revenue requirements of the three Regional 
Distribution Utilities (RDUs) providing retail electricity in SR. These are the West Slovak 
Distribution Company (ZSE), the Central Slovak Distribution Company (SSE), and the East Slovak 
Distribution Company (VSE). The focus of this section is on the revenue requirements which are 
incremental to those associated with the SE sales price at the 220 kV level. (The revenue 
requirements for SE were described in Section 6.) The objectives in this analysis are to: 

* 	 Conduct an analysis to determine the required revenue from each voltage level
 
without financial constraints
 

" 	 Determine the revenue level that would ensure SE's and the RDU's financial health
 
and viability
 

The 	results presented in this section are consolidated for all three of the RDUs by voltage level. 
Results for individual RDUs are presented in Appendices G, H, and I for ZSE, SSE, and VSE, 
respectively. The voltage categories, corresponding to retail customer categories, are defined as 
follows: 

* 	 Very High Voltage (VHV) 50 - 200 kV 

" 	 High Voltage (HV) I - 50 kV 

* 	 Low Voltage (LV) Less than 1kV 

7.1 	Objectives and Approach 
This analysis is carried out for each distributor as well as for all combined as one distribution 
company. The actual information and data used are for 1993. Projections are made for 1994 to 
2000. Revenue requirements for 1994 to 2000 are calculated in constant 1993 currency. 

Electricity enters the transmission system at high voltage and flows to lower voltage systems. The 
cost of supply to customers at a given voltage level includes the costs of building and operating the 
given voltage network and the allocated costs of higher voltage networks and of generation. The 
revenue requirement for each voltage level calculated in this section is the incremental impact of the 
costs incurred in serving retail customers at that level. Total per unit revenue requirements at a 
given voltage level can be calculated by adding the increment requirements at that level the per unit 
requirements at high voltage levels adjusted by losses. 

Section 6 investigated the required revenue for the generation and transmission above 200 kV (for 
SE). The per unit revenue requirements of this system must be adjusted for losses and added to the 
Very High, High, and Low Voltage revenue requirement results. Likewise, Very High per unit 
revenue requirements must oe added to the High and Low Voltage results, and the High Voltage per 
unit revenue requirements must be added to the Low Voltage results. 

The approach adopted in this analysis uses a fixed rate of return on the fixed assets to determine the 
operating income. Operating expenses are added to operating income which determines the required 
revenue for each customer class for each RDU. Since fixed assets have been in place for many years 
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Section 7 	 Revenue Requirements Analysis for the Regional Distribution Units 

and their current value does not reflect their real value, the analysis considers asset revaluation. 
Assets are revalued and new depreciation figures are computed. 

The revenue requirements analysis was conducted for each of the RDUs operating separately. 
income statements, balance sheets, and sources and uses of funds statements were projected for each 
RDU and separated by voltage category. 

7.2 Financial Performance Criteria 
Several financial performance criteria were examined to ensure the financial health of all companies 
involved in this analysis, including SE and the RDUs. In this analysis the following criteria are 
examined: 

" 	 Operating ratio - defined as the ratio of operating expenses to total revenues. 

* 	 Current ratio - defined as the ratio of current assets to current liabilities. 

" Debt to equity defined as the ratio of long term debt to equity. 

" Accounts receivable outstanding in days. 

" Rate of return or return on fixed assets. This rate in a given year is the operating 
income divided by net fixed assets expressed as a percentage. Net fixed assets is 
defined as total fixed assets less accumulated depreciation. 

• 	 Cash generation ratio is the quotient of internal cash generation over annual 
investment. This ratio is an indication of the utility's financial capacity. 

The setting of the Base Case real rate of return and the revaluation of existing assets was done in 
such a way as to satisfy these financial performance criteria. Base Case analysis was conducted 
using a real rate of return on fixed assets of 6 percent. 

7.3 Base Case Results 
Pro forma financial statements were developed for each RDU and for each voltage level service. 
Projected income statements for Very High, High and Low voltage levels (all RDUs consolidated) 
are shown in Tables 7-1 through 7-3, respectively for years through 1999. The 1993 statement 
reflects actual data allocated to voltage level. Only the incremental expenses and allocated revenues 
associated with each volfage service are shown. (Purchased power from SE and expenses for 
generating electricity are not shown. The costs and revenues associated with generation are covered 
in Section 6.) The 1994 statement reflects costs and revenues as they would have appeared had an 
asset revaluation taken place in that year. 

Pro forma sources and uses of funds statements are shown by voltage level in Tables 7-4 through 
7-6. Pro forma Balance Sheets are summarized for all voltage levels in Table 7-7 and projected 
financial ratios are shown by voltage level in Tables 7-8 through 7-10. All produced financial ratios 
are in a reasonable range except that the accounts receivable outstanding in days is substantially 
higher than corresponding target figure. This indicates that an improvement is necessary. 

The analysis was conducted for each RDU separately. As discussed previously, individual year-by
year RDU analysis is presented in Appendices G, H, and I for ZSE, SSE, and VSE, respectively. 
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-1
 
Projected Base Case RDU Income Statement for
 

Very High Voltage Service
 
(millions Sk)
 

Year 

1993 1994 1995 1996 1997 1998 1999
 

Revenue
 

Domestic sales 821 1,088 989 987 985 983 981 

Other 92 3 3 3 3 3 3 

Total revenue 913 1,091 991 989 987 985 983 

Expenses 
Material and other 297 306 306 306 306 306 306
 

Labor and services 254 261 261 261 261 261 261
 

Depreciation 62 124 58 59 59 59 60
 

Total expenses 613 691 626 626 627 627 628
 

Operating income 300 400 366 363 361 358 356
 

Interest 0 0 4 8 12 16 19
 

Corporate taxes 120 160 145 142 139 137 135
 

Net income 180 240 221 220 220 220 219
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-2
 
Projected Base Case RDU Income Statenmt for High Voltage Service
 

(millions Sk)
 

Year 

1993 1994 1995 1996 1997 1998 1999
 

Revenue
 
1,840Domestic sales 1,413 2,049 1,861 1,856 1,852 1,847 

0 0 0 0 3Other 60 0 

Total revenue 1,473 2,049 1,861 1,856 1,852 1,847 1,843 

Expenses 

Material and others 424 437 437 437 437 437 306 

Labor and services 406 418 418 418 418 418 261 

Depreciation 142 283 138 139 140 141 60 

Total expenses 972 1,139 993 994 995 996 628 

501 910 868 862 857 851 846Operating income 
0 10 19 28 36 45Interest 

343 337 332 326 320Corporate taxes 364 
523 522 522Net income 546 524 523 
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-3
 
Projected Base Case RDU Income Statement for Low Voltage Service
 

(millions Sk)
 

Year 

1993 1994 1995 1996 1997 1998 1999
 

Revenue
 

Domestic sales 1,230 1,880 1,685 1,680 1,675 1,670 1,663 
Other 61 0 0 0 0 0 3 

Total revenue 1,291 1,880 1,685 1,680 1,675 1,670 1,666 

Expenses 
Material and other 412 424 424 424 424 424 424 
Labor and services 338 348 348 348 348 348 348 
Depreciation 135 270 120 121 122 123 124 

Total expenses 885 1,042 893 894 895 895 896 

Operating income 406 837 792 786 781 775 769 
Interest 0 0 9 17 25 33 41 
Corporate taxes 162 335 313 308 302 297 291 
Net income 243 502 478 476 475 474 473 
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-4
 
Base Case RDU Sources and Application of Funds for Very High Voltage Service
 

(millions Sk) 

Year 

1993 1994 1995 1996 1997 1998 1999 

SOURCES 362 575 505 505 505 504 504 

Internal Generation 

Operating income 300 400 366 363 361 358 356 

Depreciation 62 124 58 59 59 59 60 

Total 362 523 424 422 420 418 416 

Borrowing 0 52 82 83 85 87 88 

APPLICATIONS 362 575 505 505 505 504 504 

Investment 0 52 82 83 85 87 88 

Debt service 

Principle 1 1 4 8 12 17 22 

Interest 0 0 4 8 12 16 19 

Total debt service 1 1 8 16 24 32 41 

Taxes 120 160 145 142 139 137 135 

Change in working capital 145 0 -445 -123 -124 -125 -127 

Change in cash 96 363 716 386 380 374 367 
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-5
 
Base Case RDU Sources and Application of Funds for High Voltage Service
 

(millions Sk)
 

Year 

1993 1994 1995 1996 1997 1998 1999 

SOURCES 643 1,314 1,196 1,195 1,195 1,194 1,194 

Internal generation 
Operating income 501 910 868 862 857 851 846 
Depreciation 142 283 138 139 140 141 142 

Total 643 1,194 1,006 1,001 997 992 Q8
 

Borrowing 0 120 191 194 198 202 206 

APPLICATIONS 643 1,314 1,196 1,195 1,195 1,194 1,194 

Investment 0 120 191 194 198 202 206 
Debt service 

Principle 1 1 9 18 28 39 ,1 
Interest 0 0 10 19 28 36 45 

Total debt service 1 1 18 37 56 76 96 

Taxes 201 364 343 337 332 326 320 
Change inworking capital 300 0 -975 -234 -240 -246 -251 
Change in cash 141 828 1619 861 849 836 823 
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-6
 
Base Case RDU Sources and Application of Funds for Low Voltage Service
 

(millions Sk)
 

Year 

1993 1994 1995 19% 1997 1998 1999 

SOURCES 541 1,219 1,086 1,085 1,083 1,082 1,081 

Internal generation 

Operating income 406 837 792 786 781 775 769 

Depreciation 135 270 120 121 122 123 124 

Total 541 1,107 912 907 903 898 893
 

Borrowing 0 112 174 177 181 184 188 

APPLICATIONS 541 1,219 1,086 1,085 1,083 1,082 1,081 

Investment 0 112 174 177 181 184 188 

Debt service 

Principle 1 1 8 17 26 36 46 

Interest 0 0 9 17 25 33 41 

Total debt service 1 1 17 34 51 69 87 

Taxes 162 335 313 308 302 297 291 

Change in working capital 238 0 -930 -233 -238 -243 -247 

Change in cash 139 771 1512 799 787 775 762 
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-7 
Projected Base Case RDU Balance Sheet 

(millions Sk) 

1993 1994 1999 

Very Very Very 
High High Low High High Low High High Low 

Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage 
Assets 3,626 7,358 6,833 8,099 17,939 16,510 9,558 21,393 19,652 

Fixed Assets 
Fixed assets in 4,114 9,618 8,951 12,341 28,854 26,852 8,878 21,259 19,633 

operation 
Less accumulated 2,059 4,742 4,498 6,176 14,226 13,494 6,842 15,596 14,228 

depreciation 
Net fixed assets 2,055 4,876 4,453 6,165 14,629 13,358 5,929 14,101 12,823 
Work in progress 298 686 649 298 686 649 0 0 0 
Total fixed assets 2,353 5,562 5,102 6,463 15,314 14,007 5,929 14,101 12,823 

Current Assets 
Cash and banks 96 141 139 459 969 910 2,682 5,957 5,544 
Accounts 1,015 1,422 1,363 1,015 1,422 1,363 785 1,100 1,055 

receivable 
Inventory 157 228 224 157 228 224 157 228 224 
Other 5 6 6 5 6 6 5 6 6 
Total 1,273 1,796 1,732 1,636 2,625 2,503 3,629 7,291 6,829 

Equity and 3,626 7,358 6,833 8,099 17,939 16,510 9,558 21,393 19,652 
Liabilities 

Equity 
Capital 2,223 5,133 4,810 6,456 15,167 13,984 6,456 15,167 13,984 
Retained earnings 226 512 505 466 1,058 1,008 1,566 3,672 3,384 
Total 2,450 5,645 5,315 6,923 16,226 14,992 8,022 18,840 17,368 

Long-term debt 3 7 6 3 7 6 363 846 771 

Current 
Liabilities 
Short-term loans 216 313 275 216 313 275 216 313 275 
Accounts payable 946 1,378 1,222 946 1,378 1,222 946 1,378 1,222 
Other 11 16 15 11 16 15 11 16 15 
Total 1,173 1,707 1,512 1,173 1,707 1,512 1,173 1,707 1,512 

Slovakia - Electricity Pricing 
1779cO07.doc1RMF/R2 

7-9 



Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-8
 
Projected Base Case Financial Statistics for Very High Voltage Service
 

Operating ratio 

Current ratio 

Cash generation ratio 

Debt coverage ratio 

Debt/equity 

Debt 

Equity 

Accounts receivable 
outstanding in days 

Number of times interest 
earned 

Return on fixed assets 

1993 

0.77 

1.08 

NA 

NA 

0.1% 

0.1% 

99.9% 

406 

NA 

14.6% 

1994 

0.74 

1.39 

6.89 

NA 

0.0% 

0.0% 

100.0% 

339 

NA 

6.5% 

1999 Target Ratios 

0.76 < 1 

3.09 1 to 4 

2.01 > .4 

10.15 > 1 

4.5% 

4.3% 60.0% 

95.7% 40.0% 

291 30 to 45 

18.51 > 1 

6.0% 5 to 10% 

Slovakia - Electricity Pricing 
1779e007.docIRMP/R2 

7-10 



Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-9
 
Projected Base Case Financial Statistics for High Voltage Service
 

Operating ratio 

Current ratio 

Cash generation ratio 

Debt coverage ratio 

Debt/equity 

Debt 

Equity 

Accounts receivable 
outstanding in days 

Number of times interest 
earned 

Return on fixed assets 

1993 

0.76 

1.05 

NA 

NA 

0.1% 

0.1% 

99.9% 

341 

NA 

10.3% 

1994 

0.68 

1.54 

6.81 

NA 

0.0% 

0.0% 

100.0% 

245 

NA 

6.2% 

1999 

0.67 

4.27 

2.04 

10.34 

4.5% 

4.3% 

95.7% 

273 

18.87 

6.0% 

Target Ratios
 

< 1
 

1 to 4
 

> .4
 

> 1
 

60.0%
 

40.0%
 

30 to 45
 

> 1 

5 to 10% 
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Section 7 Revenue Requirements Analysis for the Regional Distribution Units 

Table 7-10
 
Projected Base Case Financial Statistics for Low Voltage Service
 

Operating ratio 

Current ratio 

Cash generation ratio 

Debt coverage ratio 

Debt/equity 

Debt 

Equity 

Accounts receivable 
outstanding in days 

Number of times interest 
earned 

Return on fixed assets 

1993 

0.78 

1.15 

NA 

NA 

0.1% 

0.1% 

99.9% 

385 

NA 

9.1% 

1994 

0.67 

1.65 

6.79 

NA 

0.0% 

0.0% 

100.0% 

265 

NA 

6.3% 

1999 Target Ratios 

0.67 < I 

4.52 1 to 4 

2.02 > .4 

10.26 > 1 

4.4% 
4.3% 60.0% 

95.7% 40.0% 

231 30 to 45 

18.82 > I 

6.0% 5 to 10% 
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8 PRICING STRATEGY BASED ON LONG-RUN 
MARGINAL COST 

The objective of this section is to present a pricing strategy based on strict Long-Run Marginal Cost 
(LRMC) not considering financial, social, or political factors that could affect the tariff structure. 
The per unit LRMC is defined as the levelized incremental investment and operating cost of serving 
an additional kWh of energy demand (or kV.' of peak) of demand for an indefinite period of time. 

This section is closely related to many of the other sections of the report. The load and resource 
assumptions used in the calculation of the generation system LRMC are the subjects of Sections 2 
and 3. The simulation of power system dispatch, an integral part of LRMC calculation, is discussed 
in Section 4. 

In Section 9 adjustments will be made to this strict LRMC pricing strategy to reflect the critical 
financial, social, and political factors. Sections 6 and 7 specifically address the financial 
requirements of the Slovak National Power Company (SE) and the three Regional Distribution 
Utilities (RDUs) in detail. The strict LRMC pricing strategy developed in this section is a 
benchmark for estimating the cost of incorporating these factors into the final tariff design. 

8.1 Overall Approach 
The general approach used in developing the LRMC pricing strategy was to estimate generation 
LRMC and long-run transmission and distribution costs by voltage category. In each case, LRMC 
was separated by energy-related, capacity-related, and customer-related costs where appropriate. 
The reason for this separation is that energy-related costs provide a guideline to which component of 
tariffs should be variablk based on energy demand; capacity-related costs provide a guideline to 
which component of the tariff should be related to peak demand; customer-related costs should be 
related to the tariff component related to the number of customers. These estimates were then used 
as the building blocks for estimating LRMC to various customer categories. 

The Base Case estimate utilizes an opportunity cost of capital of 10 percent. The results for each of 
the supply categories are presented below. 

8.2 Generation System LRMC 
A number of methods exist for calculating generation system LRMC and for separating this value 
into energy-related and capacity-related costs. Each has advantages and disadvantages based on 
theoretical considerations, data requirements, and difficulty of application. Two methods of 
calculating generation system LRMC were used for this study to illustrate the use of alternative 
methods and to demonstrate the sensitivity of results to methodological approach. The methods 
selected are referred to as the Incremental Plant Method and the Revenue Requirements Method. In 
both cases projected investment and operating costs through 2005 were considered. 

These methods and their results as applied to the Slovak power system are discussed below. 
Generation system costs were separated into energy-related and capacity-related costs. Customer
related costs are not applicable to the generation system. 
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Section 8 	 Pricing Strategy Based on Long-Run Marginal Cost 

8.2.1 Incremental Plant Method 

The Incremental Plant Method was applied in the following way: 

" 	 Energy-related (i.e., variable) costs were estimated based on Short-Run Marginal
 
Cost (SRMC).
 

* 	 Capacity-related costs (i.e., fixed) costs were estimated based on the investment costs 
of the incremental plant. 

" 	 Levelized capacity-related costs were calculated per unit of peak demand increase
 
and per unit of energy demand increase.
 

" 	 Energy-related and capacity-related costs per unit of energy demand increase were
 
combined for a total generation system LRMC.
 

The SRMC of the Reference Generation Plan (Reference 8-1) was estimated using the Elfin model as 
described in Section 4. 

The incremental plant is defined as the first unit in the development plan which can either be 
deferred in case of a decrease in demand or accelerated in case of an increase in demand. The results 
of this method are dependent upon the identification of this plant. The Reference Power 
Development Plan shows the following new units: 

* 	 Mochovce - Unit 1- 1997, Unit 2 - 1998, Unit 3 - 2000, Unit 4 - 2001 

* 	 Combined heat and power plants - 1997 (ZSE) and 1997 (SSE) 

* 	 Generic gas-fired combined cycle units - Unit 1-2002 and 2005 

The schedules of the Mochovce units are dependent upon many considerations besides load demand. 
A study of various planning scenarios for the Mochovce units (Reference 8-2) indicates that their 
schedules are unchanged over a wide range of load forecasts. Furthermore, the investment cost of 
Units 3 and 4 have not been estimated with the same degree of accuracy at this point as the other 
options. 

The timing of the combined heat and power plants is dependent upon heat demand as well as 
electricity demand so that small changes in electricity demand will most likely not influence the 
timing of these units. 

Therefore, the first plant that can either be accelerated in case of an increase in projected load or 
deferred in case of a decrease is a gas-fired, combined cycle unit planned for 2002. This is the 
incremental plant. The technical and operating characteristics assumed for this plant are shown in 
Table 8-1. A capacity factor of 60 percent was assumed for the incremental plant. This is consistent 
with the results of the Elfin production simulation model. Table 8-2 displays the calculation of the 
generation LRMC using the Incremental Plant Method. 
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Section 8 Pricing Strategy Based on Long-Run Marginal Cost 

Table 8-1 
Technical and Operating Characteristics of the Incremental Plant 

Overnight Capital Installed Capital Installed Capital 
Cost Cost Cost 

Net (per kW of (per kW of net Planning (per kW of 
Capacity net capacity) IDC capacity) Reserve peakload) 

(MW) MAW)I ($/kW) Factor* (Sk/kW) ($/kW) Margin (Sk/kW) ($/kW) 
(A) (B) (C) (D=B x C) (E) (F=D x (1+E) 
300 22,00I 688 1.19 26,184 818 20% 31,427 982 

The IDC factor was based on a 10 percent real opportunity cost of capital with 3-year construction and a cash 
flow of 20 percent in Year 1,40 percent in Year 2, and 40 percent in Year 3. 

Table 8-2 
Generation LRMC - Incremental Piant Method 

Cost per kW of Peak Load Increase ($) 
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Investment 0 0 0 0 165 330 330 0 0 0 0 
Present worth in 1st year 982 

of operation 

Capital recovery 0 0 0 0 0 0 0 104 104 104 104 
Fixed O&M 0 0 0 0 0 0 0 28 28 28 28 
Total fixed cost 0 0 0 0 0 0 0 132 132 132 132 

Energy (MWh) (assuming 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3 5.3 5.3 5.3 
60 percent load factor) 

Cost per MWh of Energy Increase 

Energy cost (SRMC) 34.0 46.9 35.9 25.5 31.5 38.1 25.8 31.7 40.3 43.8 74.2 
Capacity cost 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.2 25.2 25.2 25.2 
Total 34.0 46.9 35.9 25.5 31.5 38.1 25.8 56.9 65.5 68.9 99.4 

Levelized Cost (per MWh of Generation) 

$ Sk 
Variable 37.5$/MWh 1,119 Sk/MWh 
Fixed 5.3$/MWh 202 Sk/MWh 

3 ..1 $/kW-yr 1,060 Sk/kW-yr 
Total 3;.8$/MWh 1,400 Sk/MWh 
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Section 8 	 Pricing Strategy Based on Long-Run Marginal Cost 

8.2.2 Revenue Requirements Method 

The Revenue Requirements Method uses the following procedure: 

* 	 Develop optimized generation plan for a given electricity demand forecast. 

* 	 Develop optimized generation plan for a electricity demand forecast with a small
 
increase in demand.
 

• 	 Calculate the revenue requirements for each optimized plan (investment and
 
operating costs).
 

" 	 Separate revenue requirements into energy-related and capacity-related costs. 

• 	 Calculate the levelized cost per unit of demand increase for energy-related, capacity
related, and total costs. 

The development of alternative optimized generation plans is beyond the scope of this study. 
Howevtr, the optimization of generation expansion under alternative planning scenarios has been 
done by SE and the Electricit6 de France (Reference 8-2). This was done for high, medium, and low 
electricity demand forecasts for the following scenarios: 

• 	 Scenario 1- Completion of Mochovce Units 1 and 2, and cancellation of Units 3
 
and 4
 

" 	 Scenario 2 - Completion of Mochovce Units I through 4 

* 	 Scenario 3 - Cancellation of Mochovce Units 1 through 4 

In Scenarios 1 and 2, Mochovce Units 1 and 2 are to be completed in 1997 and 1998, regardless of 
load demand. The Reference Power Development Plan presented in Section 4 corresponds most 
closely to Scenario 2 because SE currently plans to complete all four units of Mochovce. However, 
the estimated completion costs of Units 3 and 4 are considered much more questionable than for 
Units 1 and 2 or for alternative gas-fired, combined cycle units. 

Therefore, Scenario 1 was selected because the completion of Mochovce Units 1 and 2 corresponds 
to the Reference Generation Plan during the time period of tariff study (i.e., through 1999), but the 
costs of adding gas-fired, combined cycle units provides a firmer basis for estimating generation 
LRMC than the costs of completing Units 3 and 4 of Mochovce. 

Table 8-3 shows the effect of load on the generation plan (Reference 8-2). As shown, planning 
studies have indicated that load variations will not affect the timing of Mochovce Unit 1 and 2 or the 
investments required for reconstruction of Vojany and Novaky. The High Forecast required 
accelerated installation of gas-fired combined, cycle units and the addition of a coal plant. 

The revenue requirements for the optimized plans for the Low and High Forecasts were compared 
for Scenario 2 and the levelized cost per unit of demand increase was calculated. This is shown in 
Table 8-4. 
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Section 8 Pricing Strategy Based on Long-Run Marginal Cost 

Table 8-3
 
Generation Plan as a Function of Forecasted Load
 

Name 

Bohunice V- I 
Unit 1 
Unit 2 

Mochovce 
Unit 1 
Unit 2 

Vojany I 
Units 1 through 4 
Units 5 and 6 

Novaky A 
Units I and 2 
Units 3 and 4 

Novaky B 
Unit 1 
Unit 2 

Units 3 and 4 
Gas-fired combined 

cycle plants 
Plant 1 
Plant 2 
Plant 3 

Coal-fired plant 

Action 

Retire 
Retire 

Commission 

Commission 


Reconstruct 

Return to 

service
 

Reconstruct 

Retire 


Reconstruct 

Return to 


service
 
Retire 


Commission 

Commission 


-


Low 
Forecast Year 

2000 
2001 

1997 
1998 

1997-2000 
1996 

1995 and 1997 
1997 and 2000 

1998 
1994 

1999 

2002 
2002 

-

High 
Forecast Year 

2000 
2001 

1997 
1998 

1997-2000 
1996 

1995 and 1997 
1997 and 2000 

1998 
1994 

1999 

1997 
1999 
2000 
2004 

Difference 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 

Accelerate 5 years
 
Accelerate 3 years
 

Add
 
Add
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Table 8-4 00 

Generation LRMC - Revenue Requirements Method 
(thousands US$) 

Energy (GWh) 
Peak (MW) 
Incremental load factor 

1995 

1,793 
299 

68.5% 

1996 

2,633 
439 

68.5% 

1997 

3,401 
566 

68.6% 

1998 

4,049 
671 

68.9% 

High Case Minus Low Case 

1999 2000 2001 

4,412 4,608 4,897 
731 764 811 

68.9% 68.8% 68.9% 

2002 

5,711 

938 

69.5% 

2003 

6,075 
997 

69.6% 

2004 

6,460 
1,060 

69.6% 

2005 

6,861 
1,124 

69.7% 

Fuel 

Purchased power 
Material and others 

Labor and services 

Capital recovery (annualized) 

Total incremental revenue 
requirements 

73,676 

224 

286 

286 

0 

74,472 

86,013 

41,533 
1,234 

1,234 

0 

130,0J3 

100,798 

(6) 
548 

548 

26,107 

127,994 

99,599 

9 
671 

671 

50,075 

151,026 

117,236 130,265 

(28) (52,203) 
738 759 

738 759 

73,861 97,828 

192,545 177,408 

143,351 

(14,134) 
895 

895 

97,828 

228,836 

199,370 223,543 

10 10 
872 937 

872 937 

74,042 50,075 

275,167 275,502 

171,517 

(1) 
3,162 

3,162 

130,996 

308,836 

179,146 

(1) 
3,250 

3,250 

(47,754) 

137,892 

' 

rj 

M 
Variable 

Fixed 
74,472 

0 
130,013 

0 
101,887 

26,107 
100,952 

50,075 
118,684 

73,861 
79,580 

97,828 
131,008 

97,828 
201,125 

74,042 
225,427 

50,075 
177,840 

130,996 
185,645 
(47,754) 

CD 

: 

Energy 

Capacity 

Total 

30.6 $/MWh 

10.9 $/MWh 

65.7 $/kW-yr 

41.5 $/MWh 

Levelized Value 

979 $/MWh 

348 $/MWh 

2,103 $/kW-yr 

1,327 $/MWh 
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Section 8 	 Pricing Strategy Based on Long-Run Marginal Cost 

8.2.3 Conclusion 

There is a very close correspondence between the two methods for total LRMC. There is a 
difference between the allocation of costs between those which are energy-related and those which 
are capacity-related. 

A criticism of the Revenue Requirements Method is that it tends to average baseload, intermediate, 
and peaking costs and thus does not represent the cost of providing a small increment of demand 
increase. The difference between the Low and High Forecasts in Reference 8-2 is certainly more 
than a "small" increment. The result is that higher-capital-cost, lower-energy-cost baseload plants 
influence the allocation of energy- and capacity-related costs. Thus, some of the capacity-related 
ccst as calculated under the Revenue Requirements Method is not always related to meeting 
increased in peak demand, but can represent investment to reduce energy-related costs. This is 
clearly exemplified in the addition of the coal-fired plant under the High Forecast. 

For this reason, it is oui judgment that the Incremental Plant Method provides a better allocation 
between energy- and capacity-related costs in this application. For purposes of overall estimated 
LRMC for generation, an average of the two methods was used. 

8.3 Extra-High Voltage (EHV)Transmission System LRMC 
For purposes of this study the EHV transmission system refers to equipment at 220 kV and above. 
This transmission equipment is owned and operated by SE. The method used is analogous to the 
Revenue Requirements Method used for the generation system. The costs were separated in energy
and capac; "-related costs in the following way: 

" 	 Component Iof energy-related costs was based on the energy-related component of
 
the generation system LRMC and the loss rate for the EHV system.
 

" 	 Component 1of the capacity-related costs was based on the capacity-related
 
component of the generation-system energy-related costs and the loss rate of the
 
EHV system.
 

" 	 Component 2 of the capacity-related costs was based on the revenue requirements
 
associated with incremental investment required for transmission equipment at
 
220 kV and above.
 

" 	 Component 2 of the energy-related costs was based the incremental revenue
 
requirements - .ociated with operation of the transmission network at 220 kV and
 
above.
 

Transmission plans for equipment above 220 kV for two load forecasts were available as part of the 
Tractebel least-cost planning study (Reference 8-3). High and low cost estimates were provided for 
each plan. For each of the high and low cost estimates, the differential revenue requirements were 
levelized per unit of peak demand increase and per unit of energy increase assuming a system load 
factor of 68 percent. Costs associated with energy losses were based on a loss rate of 2 percent. 
Transmission system operating costs were estimated at 2 percent of fixed costs. 

The calculation of EHV system LRMC is shown in Table 8-5. 
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Table 8-5 
Transmission LRMC (>200 kV) 

(thousands $) 

5, 

Energy (GWh) 
Peak (MW) 

2000 

2,369 
460 

2001 

2,673 
519 

2002 

2,977 
578 

2003 

3,281 
637 

High Minus Low Growth Cases 
2004 2005 2006 2007 
3,585 3,889 4,193 4,497 

696 755 814 873 

2008 

4,801 

932 

2009 

5,105 
991 

2010 

5,408 

1,050 

Investment 
Lines 

Substations 
Total 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

8,052 

3,207 
11,259 

O&M 
Capital recovery 

Total 

rAVariable 

Fixed 
CC 

225 

1,151 

1,376 

225 

1,151 

450 

2,303 

2,753 

450 

2,303 

676 

3,454 

4,129 

676 

3,454 

901 

4,605 

5,506 

901 

4,605 

1,126 
5,756 

6,882 

1,126 

5,756 

1,351 
6,908 

8,259 

1,351 

6,908 

1,576 
8,059 

9,635 

1,576 

8,059 

1,801 
9,210 

11,012 

1,801 

9,210 

2,027 
10,362 

12,388 

2,027 

10,362 

2,252 

11,513 

13,765 

2,252 

11,513 

2,477 
12,664 

15,141 

2,477 

12,664 

Variable 
Fixed 

Total 

Levelized Cost (per MWh of sales from EHV grid) 
0.3 $/MWh 10 Sk/MWh 
1.6 $/MWh 52 Sk/MWh 
8.3 $/kW-yr 267 Sk/kW-yr 
1.9 $/MWh 62 Sk/MWh,. 
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Table 8-6Long-Run Average Incremental Cost - Very High Voltage (average of all RDUs) 

1994 1995 1996 
 1997 1998 
 1999 2000 2001 
 2002 2003 2004 
 2005
 

VHV sales GWh4,379 4,266 4,285 4,349 4,528 4,719 4,914 5,117 5,326 5,535 5,750 5,963

Energy leaving VHV

Grid for lower voltages 13,113 13,206 13,564 
 13,982 14,685 15,328 15,981 16,688 17,430 18,205 19,010 19,845Total VHV service 17,492 17,472 17,849 18,331. 19,213 20,047 20,895 21,805 22,756 23,741 24,760 25,808
 

Incremental VHV demand 
 377 482 882 834-20 848 910 951 984 1,019 1,048 con 

Total investment in VHV grid millions Sk82 83 85 87 88 90 92 94 96For maintenance 98 100
49 50 51 52 53 54 55 56 57 59 60For incremental demand 33 33 34 35 35 36 37 38 38 39 40
 

LRAIC for VHV service 
 53 Sk/MWh 

7O 
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Table 8-7 
Long-Run Average Incremental Cost - High Voltage (average of all RDUs) 

HV sales 

Energy leaving HV 
Grid for lower voltages 
Total HV service 

Incremental HV demand 

1994 

6,073 

6,690 

12,763 

1995 

6,022 

6,833 

12,855 

92 

1996 

6,158 

7,047 
13,205 

351 

1997 

6,362 

7,252 

13,614 

409 

1998 

6,744 

7,558 
14,303 

688 

1999 2000 

GWh 
7,155 7,586 

7,776 7,984 
14,931 15,570 

629 638 

2001 

8,045 

8,216 

16,261 

691 

2002 

8,526 

8,461 

16,987 

726 

2003 

9,025 

8,721 
17,746 

759 

2004 

9,547 

8,986 

18,534 

788 

2005 

10,085 

9,266 

19,352 

818 

o 

to 
TTotal investment in HV grid 

For maintenance 

For incremental demand 

191 
114 

76 

194 
117 

78 

198 
119 

79 

202 
121 

81 

millions Sk 

206 210 
124 126 

82 84 

215 
129 

86 

219 
131 

88 

223 
134 

89 

228 
137 

91 

232 
139 

93 

0 

;r LRAIC for HV service 153 Sk/MWh 

CMf-, 
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Section 8 	 Pricing Strategy Based on Long-Run Marginal Cost 

8.4 Transmission and Distribution System LRMC 
Long-Run Marginal Transmission and Distribution Costs were calculated for all three RDUs. 
These LRMCs are calculated for all customer classes based on their voltage level, for VHV, HV 
and LV customers. The transmission and distribution LRMC is defined as levelized cost to meet 
one additional kW in demand. Traditionally, the Long Run Average Incremental Cost (LRAIC) 
is used as a good approximation of LRMC. 

The RDUs did not have capital investment plans based on the Reference Load Forecast which is 
used in the study. Therefore, assumptions are made for transmission and distribution investment 
plans to compute the LRAIC for customer classes for each RDU. 

An LRAIC model was developed for each RDU. Each model uses energy sales by voltage class 
for 	the period of 1994 to 2010. Annual costs to meet the annual additional demand are 
computed. The average (levelized) cost is calculated over the considered period of time. The 
average results of the LRAIC calculation as a function of energy served at a given voltage level 
are 	 presented in Tables 8-6 through 8-8 for Very High, High, and Low Voltage categories 
respectively. Results for individual RDUs as a function of non-coincident peak growth are 
presented in Appendix J. 

8.5 Summary 
Strict LRMC for the Slovak power system is summarized in Table 8-9 by voltage level and 
by capacity- and energy-related component-. The average price of sales from SE under this 
strategy would be approximately 1,450 Sk/MWh (43 $/MWh) of which 14 percent would be 
capacity related. This is an increase of approximately 30 percent over the 1993 level. 

Strict LRMC retail tariffs was estimated as follows: 

* 	 Category A tariffs Approximately 1,450 Sk/MWh (45 $/MWh), an 
(Very High Voltage) increase of approximately 30 percent from
 

1993 levels
 

* 	 Category B tariffs Approximately 1,750 Sk/MWh (55 $/MWh),
 
(High Voltage) a decrease of 6 percent
 

" Category C tariffs and Approximately 2,150 Sk/MWh (66 $/MWh),
 
residential a 4 percent increase for business customers and a
 

235 percent increase for residential customers
 

Figure 8-1 shows the contributions of the generation, transmission greater than 200 kV, and 
transmission and distribution below 200 kV to LRMC. Figure 8-2 shows the contribution of 
fuel, labor and materials, and the capital-related items (i.e., depreciation and operating income) at 
the wholesale level based on Incremental Plant Method. The contribution of capital-related items 
is low because of the long period of time that will pass before it is projected that demand will 
affect investment requirements (until 2002). 
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Section 8 Pricing Strategy Based on Long-Run Marginal Cost 

Table 8-8
 
Long-Run Average Incremental Cost - Low Voltage (average of all RDUs)
 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

GWh 
LV Sales 6,261 6,461 6,673 6,908 7,147 7,380 7,603 7,841 8,082 8,331 8,590 8,854 
Incremental LV 200 213 235 240 233 223 239 240 250 259 264 
Demand 

millions Sk 
Total Investment in 174 177 181 184 188 192 196 199 203 208 212 
LV Grid 

For maintenance 104 106 108 111 113 115 117 120 122 125 127 
For incremental 69 71 72 74 75 77 78 80 81 83 85 
demand 

LRAIC for LV 327 Sk/MWh
 
Service
 

Table 8-9
 
Summary of Strict LRMC by Voltage Category
 

Strict LRMC (Sk/MWh)
 
Loss
 

Point of Sale Factor Generation EHV VHV HV LV Total Point of Sale 
Generation 1,363 1,363 Generation 
EHV 1.02 1,394 62 1,456 EHV 
VHV 1.05 1,434 64 53 1,551 VHV 
HV 1.08 1,473 65 54 153 1,746 HV 
LV 1.14 1,550 69 57 161 327 2,164 LV 
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Section 8 Pricing Strategy Based on Long-Run Marginal Cost 

LV 
17% 

HV 
9% 

VHV 
5% 

Generation 
EHV(> 200 kV) 65% 

4% 

Figure 8-1 Contribution of Supply Sectors to LRMC 

Labor and
 
Capital Materials
 
Recovery 7%
 

17%
 

4 Fuel 

75% 

Figure 8-2 Contribution to LRMC by Cost Category 
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Section 8 	 Pricing Strategy Based on Long-Run Marginal Cost 

8.6 Sensitivity Analysis 
The major contributing factors to LRMC are fuel cost and capital-related factors. The value of 
the fuel component is dependent upon fuel cost assumptions. The capital-related items are 
dependent upon projected capital cost of equipment and the opportunity cost of capital. 

Projected fuel cost affects the marginal cost of generation which in turn affects LRMC. Capital 
cost assumptions affect generation, transmission, and distribution. Figure 8-3 shows the effect of 
a 10 percent increase in each of the fuel and capital cost categories on LRMC at the wholesale 
level. 

The Base Case LRMC analysis utilized a 10 percent opportunity cost of capital. The capital
related component of LRMC is sensitive to the opportunity cost of capital considered. 
Figure 8-4 shows the impact of alternative opportunity costs of capital of 8 and 12 percent on 
LRMC at the wholesale level (i.e., SE sales). The reason for the relatively low impact of changes 
in the opportunity cost of capital is because of the low contribution of capital-related items to 
LRMC at the wholesale level. 

8.7 References 
8-1. 	 Electricit6 de France, Generation Planning Study of the Slovak Electricity System, 

January 1994. 

8-2. 	 Electricit6 de France, Least-Cost Option of the Slovak PowerSystem, April 1994. 

8-3. 	 Tractebel Energy Engineering, Power Sector Least Cost Development Study for the 
Czech and Slovak Republics, Volume 7, Transmission System Study for the Czech and 
Slovak Republics, February 1993. 
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Section 8 Pricing Strategy Based on Long-Run Marginal Cost 

Labor and Materials 

Capital-related 

Fuel 

0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 

Figure 8-3 Sensitivity of LRMC to a 10 Percent Increase in Selected Costs 

12% 

8% 

-1.00% -0.80% -0.60% -0.40% -0.20% 0.00% 0.20% 0.40% 0.60% 0.80% 1.00% 

Increase (Decrease) Compared to Reference Case 

Figure 8-4 Sensitivity of LRMC to Opportunity Cost of Capital 
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9 ADJUSTMENT TO LRMC PRICING STRATEGY 

A tariff structure based on the strict LRMC developed in Section 8 would provide the proper
economic price signals to ensure an efficient use of resources. The objective of this section is to 
adjust the strict LRMC to meet other tariff-setting objectives as well. These include meeting the 
financial requirements of the various organizations supplying and distributing power, minimizing the 
impact on existing energy-intensive industries, and protecting economically vulnerable segments of 
the population. The results of this section are incorporated into the final tariff design presented in 
Section 11. 

9.1 Financial Requirements 
9.1.1 Overall Requirements 
An analysis of the projected financial requirements of SE and the RDUs until the year 2000 is 
presented in Sections 6 and 7, respectively. Figure 9-1 shows a comparison of the average 1993 
price, the projected 5-year levelized revenue requirements estimated in Sections 6 and 7, and the 
LRMC estimated in Section 8 for each voltage class. The estimated 5-year revenue requirements are 
somewhat lower than LRMC at each level, but the pattern among the various voltage levels is 
essentially the same for revenue requirements and for LRMC. 

Existing prices are substantially lower than either LRMC or projected 5-year levelized revenue 
requirements at the SE sales (220 kV), Very High Voltage (Category A), and residential retail levels. 
The alignment of prices and tariffs with cost of service is an essential need for the electric sector to 
be economically and financially independent. 

9.1.2 SE Financial Requirements 
There is no direct price regulation at the SE sales level (>200 kV). However, the effect of retail 
price regulation is to limit the revenues of SE. An analysis was conducted to determine the amount 
of price increases that will be required to ensure that SE meets its revenue requirements with the goal 
of moving toward pricing based on LRMC. 

As shown in Figure 9-1, SE levelized revenue requirements through 1999 are estimated to be less 
than LRMC. This suggests that a strategy to gradually increase SE prices to reach LRMC in order to 
meet revenue requirements may be feasible. The rate of price increase required is dependent upon
the amount of delay that occurs before price increases at the retail level allow the SE contract price 
to be raised. Three cases were considered: I) deliberate action in the near term to raise prices, 2) a 
one-year delay, and 3) a two-year delay. 

Figure 9-2 shows the profiles of the required average SE price for the three cases over the next five 
years meet the present worth of revenue requirements projected in Section 6 (at a discount rate of 6 
percent). In the first case, the 5-year revenue requirements can be met with a relatively modest 5.4 
percent real price increase per year starting in 1995 and reaching LRMC in 1999. The required real 
price increase is in addition to the rate of inflation. If the rate of general inflation were 20 percent,
the required annual rate of increase would be over 26 percent [(1.054 * 1.2-1) * 100 percent]. 
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Section 9 	 Adjustment to LRMC Pricing Strategy 
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Figure 9-1 	 Comparison of Average 1993 Price, Levelized 5-Year Revenue 
Requirements, and LRMC 
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Figure 9-2 	 Alternative Strategies for Meeting SE Financial Requirements 
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Section 9 Adjustment to LRMC Pricing Strategy 

A delay of one year would result in the need for SE prices to increase at a much higher rate in the 
future. The analysis conducted indicates that 5-year revenue requirements can be met with a real 
price increase of greatc- than 10 percent beginning in 1996 and reaching LRMC in 1998. Aside 
from the difficulty of imposing high rates of increase in the future, the signal given to lenders and 
potential investors through such a delay would be negative. 

Figure 9-2 shows that a delay of 2 years creates an extremely difficult situation. In order for 5-year 
revenue requirements to be met on a present worth basis, a real increase of over 15 percent would be 
required in 1997, and it would necessary for the price to rise above the LRMC to make up for the 
significant revenue deficits in the near term. The rate of increase would probably not be tolerable 
from a social point of view; prices above the LRMC could have serious consequences for SE, and 
the signal to potential lenders and investors would seriously jeopardize the proposed investment 
plan. 

Should separate transmission grid services be offered either through a separate entity or through SE,
its near-term prices would be higher than the LRMC. This reflects the need to invest to achieve 
membership in CENTREL and UCPTE and not strictly for reasons of growth. In the long-term
prices could be decreased to reflect LRMC. Conversely, generation services could be offered at less 
than LRMC in the near term with enough gradual increase to meet revenue requirements over the 
next 5 years. 

9.1.3 RDU Financial Requirements 
As shown in Figure 9-1, the projected 5-year levelized revenue requirements are less than LRMC for 
all classes of customers. The current tariffs for Category A (Very High Voltage) and residential 
customers are well below the levelized revenue requirements level and LRMC. An analysis was 
conducted to determine the minimum necessary increases in these tariffs in order for the present
worth of projected revenues from 1995 through 1999 to be equal to the projected revenue 
requirements. 

Table 9-1 summarizes the pricing strategy to meet revenue requirements with no cross-subsidies 
between customer classes. All categories are priced at approximately LRMC by 1999. In order to 
accomplish this, a real price increase of more than 60 percent is required in 1995 and more than 
40 percent the following year. Discussions with the SR government officials indicate that such a rate 
of increase is not acceptable. 

Table 9-1
 
Pricing Strategy to Meet Financial Requirements
 

(in Sk/MWh)
 

Sk/MWh 1995 1996 1997 1998 1999 
SE Sales 1,185 1,256 1,331 1,410 1,456 
Category A 1,260 1,337 1,418 1,504 1,552 
Category B 1,578 1,578 1,578 1,578 1,578 
Category C 1,864 1,864 1,864 1,864 1,864 
Residential 1,907 2,241 2,241 2,241 2,241 
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Section 9 Adjustment to LRMC Pricing Strategy 

Category B and C tariffs are currently both above the projected 5-year levelized revenue 
requirements level. (Category B is slightly above the estimated LRMC and Category C is slightly 
below.) From a strict revenue responsibility point of view, tariff decreases for these categories could 
occur. 

9.2 Impact on Energy-Intensive Industries 
Based on the previous discussion, there is a need to gradually increase Category A tariffs for large 
industries. Eight industrial facilities accounted for more than 20 percent of domestic electricity sales 
in 1993. Table 9-2 lists these industries and their major products, along with their electricity 
purchases in 1989 and 1993. The figures shown only indicate purchases from SE and the RDUs. The 
Kosice ironworks and the Slovnaft refinery are also a major cogenerators. 

Table 9-2 
Sales to Large Industrial Customers 

Service Purchases (GWh) %of SR Sales 
Name Product Organization 1989 1993 % Cumulative 

ZSNP Ziar Aluminum SSE 1,258 756 4.5% 4.5%
 

VSZ Kosice Iron works SE 620 575 3.4% 7.9%
 

NCHZ Novaky Chemicals SSE 913 459 2.7% 10.6%
 

OFZ Srioka Iron SE 645 459 2.7% 13.3%
 

OFZ Istebne Iron SSE 562 364 2.2% 15.5%
 
SPP Velke Kapusany Gas transport VSE 240 346 2.1% 17.6%
 

SPP DTS Jablonov Gas transport VSE 341 2.0% 19.6%
 

Slovnaft Oil refining ZSE 573 290 1.7% 21.3%
 

The iron, chemical, and oil refining industries are energy intensive, but are not overly electricity 
intensive. Because of their energy intensity, these industries provide significant opportunities for 
cogeneration which would provide them with protection from high electricity prices. 

The gas transportation facilitates served by VSE are pumping stations for the Brotherhood Pipeline 
traversing SR from the Ukraine to the Czech Republic border. The cost of gas transportation is less 
than 10 percent of the selling price of gas, with the cost of electricity a very small portion of 
transportation cost. This makes the economics of the gas industry relatively insensitive to the price 
of electricity. 

Aluminum is by far the most electricity-intensive product of the major SR industries, requiring 
between 13 and 18 kWh per kg of product. The average commodity price for aluminum has varied 
between 1.25 and 2.40 $/kg (40-75 Sk/kg) in the last few years. At the current level of 1,000 
Sk/MWh (33 $/MWh), electricity can account for as much as 45 percent of aluminum price during 
periods of low commodity prices. The smelter is currently operating at half capacity in response to 
low prices in the current market. Electricity price increases to the level of LRMC will affect the 
competitiveness, if not the economic viability of this industry. 
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Section 9 Adjustment to LRMC Pricing Strategy 

There is precedent for special treatment of aluminum smelting in other parts of the world. The 
Bonneville Power Agency in the U.S. provides incentive rates to aluminum smelters. In Australia, 
electricity prices to the Portsmouth smelter have been tied to aluminum commodity prices with the 
goal that over the cycle of commodity price variation, the revenues to the electricity supplier will not 
be impaired. 

While there may be a need for special pricing for some facilities, such as the aluminum smelter, 
these should be done on a case-by-case basis, rather than distorting the entire tariff structure. 
However, two measures, which are in line with the goals of LRMC pricing, may be applied. These 
are inverted block tariffs and interruptible tariffs. 

Inverted block tariffs have increasing energy rates with increased levels of consumption. This type 
of tariff has the effect of allowing some customers lower tariffs if they limit consumption through 
investments to improve efficiency. 

Interruptible tariffs give customers the option of differing levels of service at different prices. The 
structuring and pricing of interruptible tariffs is highly dependent upon the conditions for 
interruption. A customer allowing interruptions on a few hours or few days notice could incur 
pricing below LRMC (but greater or equal to SRMC) because their needs require less capital 
investment. The pricing for a customer who could have his load controlled on a minute-to-minute 
basis without prior notice could be below SRMC because of the potential benefits to the utility's 
operation. The needs of specific industries affect the structuring of interruptibility agreements. 
(Note: This type of tariff is generally does not meet the technical requirements of smelter operation.) 

9.3 Protection of Low-Income Groups 
Current prices for residential customers are approximately 45 percent of LRMC and are substantially 
below costs as they are currently reported. The price increases required for even a gradual increase 
to LRMC in the next five years could become a burden to many households, particularly those on 
fixed incomes. Figure 9-3 shows payments for electricity in 1992 in relation to overall income by
income group (Reference 9-1). Electricity is just one component of the energy budget in SR 
households. Most heating and hot water is supplied through district heating systems. The graph also 
shows energy expenditures as a whole. Electricity expenditures accounted for 3 percent or more of 
household income in all households in which the per capita income was less the 28,800 Sk per year 
($900 per year). This makes up more than 60 percent of the households in the SR. 

Figure 9-4 shows the same data by social group. Clearly, price increases will have the largest impact 
on households headed by retired people not living with working family members. In these 
households electricity accounts for almost 5 percent of household income on the average. This 
demographic category accounts for more than 25 percent of the households in SR. The household 
electricity consumption of this group is about 1,800 kWh per year compared to an average household 
consumption of about 2,250 kWh per year. 

Not every retired person living without family is economically disadvantaged. On the average, this 
group pays 5 percent of their income for electricity as discussed above. Those with the lowest 
income pay a higher percentage of their income for electricity. Those with higher incomes pay a 
lower percentage. Figure 9-5 shows electricity and total energy expenditures for the households 
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Figure 9-3 Total Energy and Electricity Expenditures in SR by Income Level 
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Figure 9-4 Electricity Expenditures and Intensity of Use by Social Group 

Slovakia - Electricity Pricing 
1779c009.doc/RMF/R2 

9-6 



Section 9 	 Adjustment to LRMC Pricing Strategy 

[

14%I


30% 

I 	 M % 
123% 

25% 

I 	 Is% 
60% 

4% 

2% 	 0% 

- J 

Figure 9-5 	 Total Energy and Electricity Expenditures for Households 
without Economically Active Members 

without economically active members by income level. Based on this, it can be estimated that the 
number of households in which electricity accounts for more than 5 percent of household income 
was approximately 10 to 15 percent of total population in 1992. 
The data indicate that payments for electricity are a significant portion of the household budget for a 
majority of SR households and that 10 to 15 percent of households are particularly vulnerable to 
price increases. These results suggest a dual approach for residential customers. The first approach
is to limit the rate of increase on all residential customers, because of the significant contribution of 
electricity to the expenses of a high percentage of households. This will require cross-subsidies from 
other customer classes. The second approach is an inverted block tariff for residential customers. 
The first block should be priced at a low levels to ensure that economically vulnerable customers can 
afford critical levels of usage. 

If priced at levelized 5-year revenue requirements, each of these Category B and C customers would 
be entitled to a real price decrease. However, this would result in pricing below LRMC. The 
following strategy is proposed for these categories: 

" Category 	B - a gradual price decline to LRMC by 1999 

" Category C - an immediate increase to LRMC 
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Section 9 Adjustment to LRMC Pricing Strategy 

The surplus generated by these customer classes over their own financial requirements can be used 
to reduce the impact on the residential sector when meeting overall revenue requirements. Table 9-3 
shows the impact of this cross-subsidy on required residential price increases. The levelized 
revenue requirements shown are the result of the analysis of financial requirements in Section 9.1. 
The increases for residential users that are shown are the minimum that still meet 5-year revenue 
requirements on a present worth basis (at 6 percent discount rate). The impact of the cross-subsidy 
is to reduce required residential tariffs for 1995 from almost 1,500 Sk/MWh to under 
1,100 Sk/MWh. 

Table 9-3 
Strategy for Limiting Near-Term Residential Tariff Increase 

1995 1996 1997 1998 1999 

Sk/MWh 

Revenue requirements 

Category B 1,578 1,578 1,578 1,578 1,578 

Category C 1,864 1,864 1,864 1,864 1,864 
Residential 1,907 2,241 2,241 2,241 2,241 

Proposed average level 

Category B 1,870 1,839 1,808 1,777 1,746 

Category C 2,164 2,164 2,164 2,164 2,164 

Residential 1,093 1,331 1,620 1,972 2,164 

Sales (GWh) 
Category B 6,022 6,158 6,362 6,744 7,155 

Category C 2,575 2,665 2,759 2,872 2,990 

Residential 3,886 4,008 4,149 4,275 4,390 

millions Sk 
Net change compared to 
revenue requirements 

Category B 1,762 1,610 1,465 1,343 1,202 

Category C 772 799 827 861 896 

Residential -3,162 -3,650 -2,578 -1,152 -339 

Total -628 -1,241 -286 1,052 1,759 

Net present value (at 10 percent) 0 
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Even with these cross-subsidies, substantial increases are required for residential customers. Table 
9-4 shows a proposal for an inverted block structure for residential customers incorporating a low 
rate for essential use (lifeline tariff). The lifeline level has been set at 1,200 kWh per household, and 
it is assumed in the estimate that all households would reach this level. The average consumption in 
SR has been estimated at 2,250 kWh per household (based on Reference 9-1). Table 9-5 shows the 
average tariff for different levels of usage under this proposed approach. It should be noted that a 
more accurate determination of the energy block size in the inverted tariff design requires the use of 
bill frequency information from the RDUs. This information, not readily available under currently 
tabulated statistics, shows the number of customers using various levels of energy. 

Table 9-4
 
Lifeline Tariff for Residential Customers
 

1995 1996 1997 1998 1999 

Sk/MWh 
Average residential after cross-subsidy 1,093 1,331 1,620 1,972 2,164 

kWh 
Size of lifeline block 1,200 1,200 1,200 1,200 1,200 
Average consumption/household 2,250 2,250 2,250 2,250 2,250 

Sk/MWh 
Proposed lifeline tariff 902 981 1,053 1282 1,407 
2nd block tariff 1,312 1,730 2,268 2,761 3,030 

Table 9-5 
Average Residential Tariffs as a Function of Consumption 

Average Tariff (Sk/MWh) 
Usage 1200 1400 1600 1800 2000 2200 2400 2600 2800 

(kWh/household/year) 
1995 902 960 1,004 1,038 1,066 1,088 1,107 1,122 1,136 
1996 981 1,088 1,168 1,231 1,281 1,322 1,356 1,384 1,409 
1997 1,053 1,226 1,357 1,458 1,539 1,605 1,660 1,707 1,747 
1998 1,282 1,493 1,651 1,775 1,873 1,954 2,021 2,078 2,127 
1999 1,407 1,639 1,812 1,948 2,056 2,144 2,218 2,281 2,334 

Average Annual Increase 
9.4% 12.8% 15.1% 16.8% 18.0% 19.0% 19.8% 20.5% 21.1% 
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Further reduction in tariffs for low consumption residential customers can be accomplished with 
further cross-subsidies by raising the price for high consumption residential customers. However, 
care must be taken because of the broad economic vulnerability of this customer class. Further 
reduction in overall projected residential tariffs can only be accomplished by additional cross
subsidies from Categories B and C, cross-subsidies from Category A, or direct government 
subsidies. 

9.4 	References 
9-1 Slovak Statistics, Microcensus 1992, March 1994. 
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10 	DEFINITION OF TARIFFS FOR DEMAND-SIDE
 
MANAGEMENT
 

The objective of this section is to address tariff issues associated with demand-side management 
(DSM). DSM encompasses a wide range of activities that either increase energy efficiency or shift 
load demand to improve electricity demand load shape. 

10.1 Demand-Side Management Overview 
DSM is defined as the planning and implementation of utility activities designed to influence 
customer use of electricity in ways that will produce desired changes in the utility load, both in 
magnitude and shape. The overall economic goals of DSM are better utilization of resources. The 
operational goals for the power supply organizations can include: 

• 	 Improved financial performance 

* 	 Improved customer relations 

* 	 Increased utilization of generation, transmission, and distribution equipment 

* 	 Reduced need for new capacity 

* 	 Reduced dependence on imported fuels 

The approaches used in DSM can be divided into those that are oriented more toward technology and 
those which emphasize the market. These approaches are interdependent. Technology- oriented 
approaches include the use of energy and load control equipment, the use of thermal storage 
equipment, and increasing appliance efficiency. Market approaches include education programs to 
make customers aware of the technical options available to them, the use of pricing structures that 
reflect the true costs of supplying electricity, and direct incentives for the use of DSM. 

This section addresses the pricing and direct incentive approaches. 

10.2 Tariff Structures Applicable to Demand-Side Programs 
Section 8 of this report addresses pricing strategies for the SR based on long-run marginal cost 
(LRMC). LRMC is defined as the incremental investment and operating cost of serving an 
additional kWh of energy demand (or kW of peak) over a long period of time. The LRMC has fixed 
and variable components. The variable component is called the short-run marginal cost (SRMC) and 
reflects variable operating costs associated with the power system which vary by time of day and by 
season. 

Tariff structures based on LRMC support DSM. Such pricing transfers information to suppliers and 
customers regarding the cost or value of electric energy and capacity and provides incentives to use 
efficient production and consumption methods. Some of the LRMC-based tariff approaches relevant 
to DSM are: 

* 	 Demand charges - based on maximum kilowatt usage 

" 	 Time-of-day tariffs - variable tariffs with higher per unit costs during peak periods
 
and lower costs during off-peak periods
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Section 10 	 Definition of Tariffs for Demand-Side Management 

* 	 Off-peak tariffs - similar to time-of-day tariffs, but directed at specific end uses such 
as storage heating 

" 	 Inverted tariffs - tariffs in which consumers pay more for higher levels of
 
consumption
 

* 	 Seasonal tariffs - tariffs which vary by season 

* 	 Variable levels of service - allow customers different levels of service for different 
prices (e.g., interruptible tariffs). 

* 	 Promotional tariffs - designed to attract or maintain targeted customers for strategic 
reasons 

* 	 Conservation tariffs - reduced tariffs based on customer's dwelling or facility; must 
meet specified energy-efficiency standards 

The present tariff structure incorporates demand charges and time-of-day tariffs for a large segment
of the customer base. Off-peak tariffs are directed toward off-peak storage heating with the B 11 
tariff. The high annual and daily load factors on the system (i.e., 68 percent annual load factor for 
1993, over 90 percent daily load factor) suggest that this has been effective and that there may be 
limited potential for further load shifting. A load research program would help in quantifying the 
impact of various options. 

10.3 Direct Incentive Options 
The pricing of electricity based on LRMC provides clear signals to customers on the value of DSM 
options. The SRMC component provides signals associated with the value of energy, and the 
remainder of LRMC provides signals associated with the value of capacity. For various reasons, it 
may not be possible to price at LRMC, either in overall amount or in the allocation to energy- and 
capacity-related components or for some customer categories. As a result, some DSM options, while 
economically viable, will not be justified based on the price signals provided by the tariffs. This is 
currently the situation with the Category A and residential tariffs. In such cases, the offer of direct 
incentives provides an alternative way of promoting economically viable DSM options. Some 
example of direct incentives are: 

" 	 Cash grants - payments (usually one-time sums) made to customers who adopt one
 
or more cost control options
 

" 	 Rebates - provided for the purchase of specific equipment such as electronic ballasts,
 
insulation, etc.
 

" 	 Buyback programs - payment by utility to customer's installation contractor for
 
energy efficiency options (usually based on the difference between average and
 
LRMC)
 

* 	 Billing credits - applied to a customer's bill in return for energy and load control
 
option (generally offered in proportion to the size of the connected load being
 
controlled)
 

Slovakia - Electricity Pricing 
1779c010.doc/RMF/R I 

10-2 



Section 10 	 Definition of Tariffs for Demand-Side Management 

* 	 Low-interest loans - offered to customers for the purchase and installation of specific 
energy efficiency equipment 

It should be noted that this type of program is much inferior to pricing as a DSM incentive. 
Generally speaking, these programs represent additional subsidies to groups that already benefit 
from cross-subsidies. 

10.4 Existing Implementation of Demand-Side Management (DSM) 
The Slovak National Energy Policy incorporates DSM as one of the goals in energy system
development. Some of the present DSM programs are well established. For example, time-of-day
tariffs have been in place since the late 1960s. Others, such as advisory services provided by the 
RDUs, are more recent. A summary of existing measures which can be classified as DSM are: 

" 	 Time-of-day (TOD) tariffs - applied to 64 percent of total 1993 sales (94 percent of 
Very High and High Voltage sales and 6 percent of Low Voltage sales) 

" 	 Demand charges - applied to approximately the same sales as TOD tariffs 

" 	 Off-peak tariff (B 11) for heating and irrigation 

" 	 Utilization of ripple control to manage peak load 

• 	 Informal interruptibility agreements between RDUs and some industrial customers
 
(invoked to avoid exceeding contract maximum with SE)
 

* 	 Advisory services to customers on electricity use provided by SE and RDUs 

" 	 An Energy Agency in the Slovak Energy Inspectorate who reports to the Ministry of 
Economy, has an advisory role in the rational use of energy, and provides 
demonstrations and education 

" 	 Use of high pressure sodium lamps for municipal street and roadway lighting
 
(Reference 10-2)
 

The impact of these measures has not been estimated; however, the system has achieved very high
annual and daily load factors. As discussed previously, a load research program could help target 
specific applications and provide a basis for quantitative assessment. 

Even so, investments by customers are discouraged by the current system to the extent that tariffs are 
lower than LRMC (as in the case of Category A [Very High Voltage] and residential customers).
Furthermore, there are currently no mechanisms for rewarding utilities (SE or RDUs) for 
investments in DSM or direct incentives to customers for utilizing DSM options. 

10.5 Future Implementation 
A number of studies have been conducted concerning DSM potential in Slovakia (References 10-1 
and 10-2). In addition, SE has begun to incorporate DSM into its planning process. Reference 2 
estimates the long-term potential for DSM savings to be approximately 740 GWh per year and 
600 MW of peak load reduction. More recent SE analysis has placed the long-term potential at 
1,100GWh and 320 MW by 2010. However, the SE analysis indicates that the savings are 
negligible before 1999. 

Slovakia - Electricity Pricing 	 10-3 
17790 10 doc/RMF/R I 



Section 10 	 Definition of Tariffs for Demand-Side Management 

The European Bank for Reconstruction and Development (EBRD) is currently considering funding a 
program to provide loans to Slovak industries to fund DSM measures. 

Inverted tariffs may have potential in promoting conservation. The use of lifeline tariffs (a special 
application of inverted tariffs) with low rates for necessary domestic use and progressively higher 
rates for increased use may have an application in protecting low income groups. 

There may be potential for seasonal tariffs. The analysis of the existing cost structure presented in 
Section 4 indicates much greater seasonal variation in costs than time-of-day variation. However, 
any seasonal tariff would have to reflect the scheduling of maintenance, particularly the refueling of 
nuclear plants. Off-season marginal generating costs can sometimes be higher than during the peak 
season if more than one nuclear unit is not operating. 

Interruptible tariffs, while currently carried out on an informal basis between RDUs and industries, 
could be formalized. This may be a particularly attractive option for some industries under Category 
A tariffs that have lower than average reliability requirements. 

10.6 	 References 
10-1. 	 Tractebel Energy Engineering, "Power Sector Least-Cost Development Study for the 

Czech and Slovak Republics," Demand-Side Management Study for the Czech and 
Slovak Republics, February 1993. 

10-2 	 Power Smart, Inc., Demand-Side Management in Slovakia, Phase I Report, September 7, 
1993. 
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11 	TARIFF DESIGN AND PROPOSED
 
IMPLEMENTATION PLAN
 

The tariff design and implementation plan discussed in this section reflects the revenue requirements 
analysis of SE and the RDUs cond'cted in Sections 6 and 7, respectively, the LRMC by voltage 
level estimated in Section 9, and the balancing of LRMC and financial requirements, impact of price 
increases on electricity-intensive industries, and the protection of low-income groups. 

11.1 Sales from SE 
Table 11-I shows the proposed target level for 1999 electricity prices from SE for capacity and 
energy compared with current prices and LRMC. Table 11-2 shows a profile of price increases over 
the next 5 years that will meet this target. The key features of this plan are: 

* 	 LRMC is reached by 1999. 

" 	 The present worth of the projected revenues produced (at a 6 percent real discount
 
rate) equal the present worth of the estimated revenue required to maintain SE
 
financial health and support its investment program over this period.
 

* 	 Demand-related charges are kept at their current levels. By 1999, approximately 27 
percent of the projected electricity price is associated with demand charges, whereas 
approximately 23 percent of the LRMC is demand related. 

" 	 The required amount of increase in 1995 is 6.5 percent in addition to general
 
inflation.
 

This proposal could be accomplished through the current approach of negotiation between SE and 
the RDUs only if overall price increases are made in retail sales. However, institutional changes 
incorporating the use of an independent regulatory body should be considered. 

Currently, electricity produced by the RDUs is used to reduce purchases from SE. Thus, the implied 
value is at average SE cost. Also shown in Table 11-2 is a proposal for avoided cost payments by SE 
to the RDUs for this generation which more accurately reflect the true value of the generation. This 
proposal would require an independent body to determine the avoided cost level on a periodic basis 
and regulate the conditions for receiving this price. It should be noted that this proposal does not 
imply a change in the physical operation of facilities or in their ownership. RDU generation is to the 
RDU-owned grid and could continue in the same way. 

11.2 Retail Sales TariffDesign 
An overall comment concerning the modification of retail tariffs concerns the need for load research. 
The Base Case load forecast, developed by SE, and the analysis in this study were conducted without 
data concerning the relationship of electricity demand and price. The considerable changes that have 
occurred in the structure of the economy make recent data of questionable value. However, the 
implicit assumption of the analysis is that there is no relationship between demand and price, and 
this is clearly untrue. A load research program is needed to establish this relationship, collect data 
for the structuring of multi-block tariffs, and develop end use data specific to the SR. Such research 
will support the future tariff-setting process and provide greater understanding of the impact of tariff 
modifications. 
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Section 11 Tariff Design and Proposed Implementation Plan 

Table 11-1 
SE Sales Price - CurrentAverage, 1999 Goals, and LRMC 

Current 1999 Strict 
Average Goal LRMC 

Basic Charges 
Demand-related charge 220 220 148 

(thousand Sk/kW/month) 

Average energy-related charge 
(Sk/MWh) 

Peak 800 1,151 1,289 
Mid-Peak 660 1,072 1,201 
Off-Peak 610 1,024 1,146 

Average Price (Sk/MWh) 1,118 1,456 1,456 

Table 11-2 
Implementation of Required SE Sales Price Increases 

Current Strict 
Average 1995 1996 1997 1998 1999 LRMC 

Load Characteristics 
Annual load factor 68.4% 68.6% 68.7% 68.8% 68.9% 68.9% 68.9% 
Annual peak/average 1.12 1.12 1.12 1.12 1.12 1.12 1.12 
Monthly Peak Basic Charges 
Demand-related charge 220 220 220 220 220 220 148 

(Sk/kW/month) 
Average energy-related charge 725 793 864 939 1,019 1,066 1,193 

(Sk/MWh) 

Average price (Sk/MWh) 
Energy 725 793 864 939 1,019 1,066 1,193 
Capacity 393 392 392 391 391 390 263 
Total 1,118 1,185 1,256 1,331 1,410 1,456 1,456 

Annual increase (%) 6.0% 6.0% 6.0% 6.0% 3.3% 0.0% 
Purchase price for RDU 1,086 1,194 1,314 1,445 1,589 
Generation (Sk/MWh) 
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There is a clear need for modifications of the existing tariff levels and of overall structure; this 
cannot wait for the results of a load research program. The modifications are discussed below. 
However, it is important that the modifications recommended be incorporated in a process that 
accommodates change as better information becomes available and as unforeseen events occur. 

11.2.1 Category A (Very High Voltage) 
Table 11-3 shows the 1999 target tariff for Category A (Very High Voltage) compared to current 
prices and to LRMC. Table 11-4 shows a plan for graduated increases to meet this target. The key
features of this plan are similar to those of the proposed price increases for SE sales. They are: 

" 	 LRMC is reached by 1999. 

" 	 The present worth of the projected revenues produced (at a 6 percent real discount
 
rate) equal the present worth of the estimated revenue required to meet the financial
 
requirement of SE and the RDU over this period.
 

" 	 Demand-related charges are kept at their current levels. By 1999, almost 30 percent
 
of the projected electricity price is associated with demand charges whereas
 
approximately 20 percent of the LRMC at this voltage level is demand related.
 

" 	 The required amount of increase in 1995 is 6.6 percent in addition to general
 
inflation.
 

The following proposals should be studied in detail with respect to Category A customers: 

" 	 The introduction of formal tariffs for customers allowing interruptible service. Two
 
levels of interruptibility should be considered - one requiring substantial notice and
 
one with short notice.
 

" 	 The purchase by SE of excess industrial electric generation at avoided cost to reflect
 
its value. As with RDU-owned generation, such transactions would not have to
 
affect physical operation or ownership of facilities and delivery of power would be to
 
the VHV grid.
 

The first measure would allow large industrial customers to tailor the level of service they are 
provided and limit required price increases where appropriate (by accepting lower levels of 
reliability of service if compatible with their operation). The second measure would provide greater 
income to industrial cogenerators. 

There may be a need for additional relief from tariff increases for some customers in this category. 
In some cases, this is because of the difficulty of some industries in finding markets during this 
period of economic transition. In others, electricity cost is a high percentage of manufactured 
product cost (as in aluminum smelting). In either situation the type of relief and its duration should 
be determined on a case-by-case basis and not institutionalized into the retail tariff system. 
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Table 11-3 
Category A - CurrentAverage, 1999 Goals, and LRMC 

Current 1999 
Average Goal LRMC 

Basic Charges 
Demand-related charge 278 278 202 

(thousand Sk/kW/month) 

Average energy-related charge 
(Sk/MWh) 

Peak 845 1,196 1,326 

Mid-Peak 758 1,114 1,235 

Off-Peak 664 1,063 1,179 

Average price (Sk/MWh) 1,188 1,552 1,551 

Table 11-4 
Implementation of Proposed Category A Tariff Increases 

Current 
Category A Average 1995 1996 1997 1998 1999 LRMC 

Load Characteristics 
Annual load factor 85.5% 85.5% 85.5% 85.5% 85.5% 85.5% 85.5% 
Annual peak/average monthly 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

peak 

Basic Charges 

Demand-related charges 278 278 278 278 278 278 202 
(thousand Sk/kW/month) 

Average energy-related charge 742 815 891 972 1059 1107 1,227 
(SkIMWh) 

Average price (Sk/MWh) 

Energy 742 815 891 972 1,059 1,107 1,227 

Capacity 445 445 445 445 445 445 323 

Total 1,188 1,260 1,337 1,418 1,504 1,552 1,551 

Annual increase (%) 6.1% 6.1% 6.1% 6.1% 3.2% 
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Section 11 	 Tariff Design and Proposed Implementation Plan 

The proposed tariffs for Category A customers fully meet the projected revenue requirements for this 
customer category. As will be discussed in the following sections, there is a need for cross-subsidies 
from the Category B and Category C customers to residential customers in the near term to moderate 
required price increases there. Even with this, 20 to 30 percent real annual increases in residential 
tariffs will be required. Any cross-subsidy to Category A customers will accentuate the required 
residential tariff increases. 

11.2.2 Category B (High Voltage) 
Table 11-5 shows the 1999 target tariff for Category B (High Voltage), compared to current prices
and to LRMC at this voltage level. Table 11-6 shows a plan for a gradual decrease in Category B 
tariffs to LRMC by 1999. The key features of this plan are: 

" 	 LRMC is reached by 1999. 

* 	 The present worth of the projected revenues produced (at a 6 percent real discount 
rate) are greater than the present worth of the estimated revenue required by SE and 
the RDUs for service at this voltage level. The surplus generated is used to moderate 
required tariff increases for residential customers. 

" 	 Demand-related charges are reduced. By 1999, slightly more than 30 percent of the
 
projected electricity price is associated with demand charges, compared with almost
 
60 percent in the current tariff. Slightly more than 25 percent of the LRMC at this
 
voltage level is demand related.
 

" 	 Average prices decline at real value of approximately 1.5 percent per year until 1999. 

11.2.3 Low Voltage Customers 

The current tariff for Category C is slightly below estimated LRMC. The current residential tariff is 
about 40 percent of LRMC. The goals of having tariffs reflect LRMC and cover the costs of the 
appropriate customer class will have the largest impact on residential tariffs because of their 
currently low level. Table 11-7 shows a plan to accomplish this through a combination of cross
subsidies for Category B and Category C customers and the introduction of an inverted block tariff 
structure. This calls for an immediate increase in Category C tariffs to LRMC. The key features of 
this plan are: 

* 	 An immediate increase of Category C tariffs to LRMC (slightly over 4 percent
 
increase).
 

* 	 A gradual increase in residential tariffs so that average residential tariffs are at the
 
approximate LRMC level by 1999.
 

" 	 The present worth of the projected revenues produced (at a 6 percent real discount
 
rate) are greater than the present worth of the estimated revenue required by SE and
 
the RDUs for service at this voltage level. The surplus generated is used to moderate
 
required tariff increases for residential customers.
 

" 	 The introduction of an inverted block tariff structure for residential customers so that
 
customers with lower usage have lower tariffs.
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Table 11-5 
Category B - CurrentAverage, 1999 Goals, and LRMC 

Current 1999 
Average Goal LRMC 

Basic Charges 
Demand-related charge 675 350 303 

(thousand Sk/kW/month) 

Average energy-related charge 
(Sk/MWh) 

Peak 931 1,280 1,362 

Mid-Peak 824 1,192 1,268 

Off-Peak 660 1,138 1,211 

Average price (Sk/MWh) 1,870 1,746 1,746 

Table 11-6 
Implementation of Proposed Category B Tariff Decreases 

Current 

Category B Average 1995 1996 1997 1998 1999 LRMC 

Load Characteristics 
Annual load factor 85.5% 85.5% 85.5% 85.5% 85.5% 85.5% 85.5% 

Annual peak/average monthly 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
peak 

Basic Charges 
Demand-related charges 675 675 593 512 431 350 303 

(thousand Sk/kW/month) 

Average energy-related charge 789 789 888 987 1,086 1,185 1,260 
(Sk/MWh) 

Average price (Sk/MWh) 

Energy 789 789 888 987 1,086 1,185 1,260 

Capacity 1,081 1,081 951 821 691 561 485 

Total 1,870 1,870 1,839 1,808 1,777 1,746 1,746 

Annual increase (%) 0.0% -1.7% -1.7% -1.7% -1.8% 
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Table 11-7
 
Implementation of Low Voltage Tariff Increases
 

Current 
Average 1995 1996 1997 1998 1999 LRMC 

Average Price 
(Sk/MWh) 
Category C 2,034 2,164 2,164 2,164 2,164 2,164 2,164 

Increase 6.4% 0.0% 0.0% 0.0% 0.0% 

Residential 
First 100 kWh/month 898 902 981 1,053 1,282 1,407 
>100 kWh/month 898 1,312 1,730 2,268 2,761 3,030 

Example residential 
tariff increases as a 
function of usage 

For 1,200 kWh/yr 898 902 981 1,053 1,282 1,407 2,164 
Increase 0.4% 8.8% 7.3% 21.7% 9.7% 

For 1,600 kWh/yr 898 1,004 1,168 1,357 1,651 1,812 2,164 
Increase 11.8% 16.4% 16.1% 21.7% 9.7% 

For 2,200 kWh/yr 898 1,088 1,322 1,605 1,954 2,144 2,164 
Increase 21.2% 21.5% 21.5% 21.7% 9.7% 

Approximately 15 percent of the present worth of the revenue required for supplying residential 
customers is supplied through cross-subsidies from Category B and C customers. The effect of the 
inverted tariff structure for residential customers is for consumers of more electricity to subsidize 
consumers of less electricity. Further reduction in residential tariffs can only be accomplished in one 
of the following ways: 

* Further cross-subsidization from Category B and C customers. This can only be 
accomplished if their tariffs are placed above LRMC. 

" Cross-subsidization from Category A customers. This is the most electricity
intensive customer category. Price increases required of this category to meet its cost 
of service are manageable, but significant. Further increases will be difficult to 
rationalize with economic competitiveness. 

" Direct government subsidies to residential customers. If this course is taken, the 
program should be directed at economically vulnerable groups. 
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Section 11 TariffDesign and Proposed Implementation Plan 

11.2.4 Regional Tariffs 

Retail tariffs are currently uniform throughout the SR. This is administratively simple and may 
produce socially desirable results with respect to balanced economic growth. However, the use of 
uniform tariffs can undermine the financial viability of individual RDUs if their fundamental cost or 
revenue structure varies significantly from the average. 

With respect to costs, the cost of purchased power, which accounts for more than 75 percent of total 
costs, is essentially the same for all RDUs. However, our analysis of transmission and distribution 
costs below the 200 kV level indicates differences among RDUs at the various voltage levels. 
Whether these variations represent fundamental cost-of-service differences among RDUs, 
differences in efficiency, or the analytical error that can occur at this level of study would require 
more detailed analysis. 

With respect to revenue structure two issues arise that affect the finances of individual RDUs. The 
first is variation in customer mix. Under current retail prices, Category B and C customers carry 
more than their share of their associated costs; Category A and residential customers carry far less. 
Therefore, SSE, with the lowest proportion of Category B and C customers (approximately 39 
percent in 1993 compared to 55 percent for ZSE and 49 percent for VSE), has the least profitable 
customer mix. Our recommendation to raise Category A prices will help alleviate this situation. 
However, continue cross-subsidies from Category B and C to residential customers will create 
inequities in the profitability of individual RDUs if uniform retail tariffs are to be continued. 

A second issue affecting revenues is the degree to which individual RDUs generate their own 
electricity. This is a relatively small issue since no RDU generates as much as 5 percent of their 
needs. However, our recommendation in the next section that RDUs be compensated at avoided cost 
rather than simply reducing purchases from SE (in effect compensating them at average cost) will 
create near-term inequities in that VSE has no generating capacity. 

These cost and revenue structure differences between the RDUs suggest a need for regional tariffs. 
If these differences are not considered in the interest of overall policy, the resulting inequities must 
be addressed. The method can take the form of a special fund in which RDUs with favorable cost 
and revenue characteristics contribute and others collect, or it can be through modifications to the 
tax code. 

11.3 Compensation for RDU and Industry Generation 
As described in Section 11.1, a procedure of SE purchasing electricity at avoided cost from the 
RDUs and industry should be investigated in detail. The projected avoided cost will at least be at the 
SRMC. The analysis conducted in this study suggests a somewhat higher value of 1,500 Sk/MWh. 
Technical requirements for providing electricity at this rate should be the focus of the investigation. 

11.4 Compensation for Demand-Side Management (DSM) 
The tariff increases proposed above should provide significant support to economically viable DSM 
alternatives. In the near term Category A and residential prices will be below LRMC so that direct 
incentive programs, such as low interest loans for DSM options, should be directed in these areas. 
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Appendix A Voltage Level Load and 
Energy Forecast 



_____ 
SEP May Forecast (GWh) _ I 

_ 

- 1995 _-1996 
_ 

1997 199 8 1999 2000 2005 

_ _ 

Industry 
Agriculture 
Civil EngineeringTrn p r 
Transport 
Services 

Subtotal 

-
_ _ _ 

_ 

_ 

i 10929i 11053 
934 944 
134 " 136- . . ..f . . 
943_ 951_ 

2114 2199 . . ... ... .._ I_ 

15054 152831 

11276 
95 
138... 
962 

2287 

15617! 

11713 12170 
87---- -10-

- 45 153. ..... . .-5 
1003 1046 
23821 24R __ 

16230 16869 

126441 15269 
-056 25- 1251 

2---06..... __20 
1090 -1333-
2582 3162 I,--_

3 1 _2_ 

17533 21221-_ 

_(_ 

-

(A) 
(B) 
(C)(C)_ 
(D) 
(E) 

(F) 

Households 
Non-Energy Sector Consumption 

1 3886 
18940 

4008 1 
1199-1 -

4149 :4275 
9-766 .20505 

4390 
21259 

4490J 
22023 

5048-
..2629 

(G) 
(H=F+G) 

Mining and Heating 

Pumping 

Losses 

Domestic Consumption 

Export  - -22 

Total SR consumption with Export 

Net Distributor Generation 

__-918 ... .... 

530 

-_ 1604 

21992. 

22217 

I 569 

916! 924 , 

530530 

1632 1675; 

22369 22895 

457 2500 

22826 25395 

601 1370 

957 

530!1 

1812 

23804! 

3 , 

27304! 

1370 

990 1026 

530 530, 

1838 1864-

24617 1 25443 

3V01000 2500--

27617I 27943 

.1 1375 

1248 

540[ 

,2 

-30219 

1560 ! 

31779 

1404_ 

_ 

_-2 

(1) 

(J) 

(K) 

(L) 

(M) 

(N=L+M) 

(O) 

NetIndustry Generation 

SEP Responsibility 

_ 2109 2090 

F 19539 J 20135 

2071 

21954 

2042 

23892 

1995 

24247 i 

1947 

24621i 

6151 

28760 1 
(P) 

(Q=N-O-P) 



Voltage Summary- Assumptions 
Ratio VHW(HV+VHV) Sales of RDUs (1) 1 

Distributor Generation (GWh,2) 
ZSE, 
SSEI 

--

RDU Purchases from Industry (GWh,3)) -

Industry Generation for Own Use(GWh) 

1995 

5-569 I 
268 
301 

82 
2109 _ 

9961 1997 1998 
0.6W 40.2% 

601j 1370 1370 
283 645 645 
3181 725 725 

0_Yo 
82 82! 82 

2090 2071 i 2042 

19991 
39.7%! 

11375 
647 
728 

0~~ 
- 82-
1995 

2000 
39.3%i 

1375 
647 
72 8 1 

0~ 
82 1 

1947 

2005 
37.2%1 

14_04 
661 I 
743 

82 
1615 

(AAA) 

(BBB=O) 
(BBBI) 
(BBB2) 

(BBB3) 
(CCcO 

(DDD=P) 

Losses 
Low Voltage (<1 kV) 

High Voltage (1 - 52 kV,4) 
VerHigh Voltage (>52 kV,5) 
Transmission >200e (620) 

___ ___ 

_ 

5. 7 6%L 

I 
2.82%i 
3.02%1 
2.09%1 

5.60%1 

2.80%1 
3.00%1 
2.08%1 

4.98% 

2.77% 1 
2.97%1 
2.08%! 

5.75%1 

2 . 7 5% i 
2 . 9 5 %i 
2.07%1 

5.37% 5.01%1 

[L 
2.73%! 2.71%1 
2 . 9 3 %, 2.91 %1 
2.06%1 2 

4.66%1 

I 
2.61% 
2.81% 
2.03%1 _ _ 

(EEE=BB/AA-

FFF-GGG-HHH) 
(FFF) 

(GGG) 
_ _ _ (HHH) 

Total 7.99%, 7.90I7---.22%- 7.26% 

Share of RDU Sales (based on 1993) t -

__LowVoltageI 41% 41%, 
ZSE_ 43.1%_ 43.1%1 43.1% 43.1%1SSE! 30.1%i 30.1%1 30.1% 30.1%1 

_ VSEI 26.8%1 26.8% 26.8%; 26.8%i 
High Voltage (HV+VHV) ___........ 

ZSE I 31.2%i 31.2%1 31.2%j 31.2%. 
SSE, 42.6%1 42.6%i 42.6%: 42.6% 

__---__. . - t
VSE: 26.2%! 26 2% 26.2% 26.2%i 

7.28%1 7.30%' 7.44%i 

- _-_i 

43.1%i 43.1% 43.1%1 
30.1%; 30.1% 30.1%: 
26.8%1_26.8% -')6.8%1 

.. 

31.2%1. 31.2%! 31.2% 
42.6%1 42.6%1 42.6%1+.. . .... ... 

26.2%.i 26.2%1 26.2%1 
- ---

-

_(LLL) 

[(It=K/(H+I+M)l 

(JJJ) 
(KKK) 

(MMM) 
(NNN)__ ___ __ __ 

(000) 

1. The ratios for 1992 and 1993 are based on actual data. 2010 is projected. There is linear interpolation between 1993 and 2010. 
2. The total is based on SEP forecast with 1992 and 1993 actuals. The breakdownby RDU is based on the 1993 proportion ofproduction,.3. This is actual generation for 1992 and 1993. The projection is based on the assumption that 1993 generation levels continue through 2010. J 
4. The HV loss estimatefor 1992 is based on VSE report to the Ministry ofEconomy as assumted to be the same for other RDUs. 
5.The VHV loss estimate for 1992 is based on VSE report to the Ministry ofEconomy as assumed to be the samefor other RDUs. 
6. The transmission system loss rate in 1992 and 1993 is based on 1993 Annual Report. It refers to the 220 kV and400 kV systems only. 1 



_____ 

__________ 

Voltage Level Sales Summary I 
Losses are assigned to voltage class having responsibility 1 
(i.e., low voltage supply results in losses on the transmission, very high, high and low voltage systems.) 

_ 

1995' 1996 [ 1997 71998I1999 2000 2005 1 
Low Voltage Salei 6461 6673 6908, 7147 7380 17603 8854 (AA=.35*B+C+E+G) 

High Voltage, Losses 884 899 885 9671 967j- 965 1071 [, (BB=K-sum(DD,FFHHJJ)} 
Sales! 6022 6158 6362 6744 7155 7586 10085 CC=H+I-


Lossesi 477 485 498 524 553 ___583 _750Very IHgh Voltage __-
DD=sum(BBB.DDD)*CC 

V H otSales! 4266 4285 4349 4528 4719 4914 
__ 

5963! 
Directly Served .e 2187 218 220 1 228 236 24__ 288 -FF=sum(CCC.DDD)*EE) 

Sales 1000 1000 1000 1000 1000 1000 1000 
Lossef 21 21 21 21 

(GG) 
_o 21 _- 2i 20-Exports, __ -- T_ 

Salesl 225 457 -2500 3500 _ 3000 1--2500-1 1560 (__=M)
Losses 5 _5 10j 52Total-_ 72 - 62! 51! 32 (JJ=DDD*ll) 
_ . .-


Sales 17974 i 18574 _2119 22920 23254 i236027-462 
 [JJ= sum(AA,CC
Losses 1j604Gross Demand from SEP and RDUs 162 1675 1812 838 18641 216219578 20206 22794 24732 1 25092K KK=K)6__a~d 25466 296244(KK-fom SEP(KK=JJ+ K)KK) 



__ __ 

Disaggregation by Regional Distributor 1995 1996 1997 1998 19991 2000 2005 
Total Sales Made by RDUs 16749 17117 176-r18420 19254 20102 24902 [Direct Sales by SEP [AAAA=H+I-GG-P 

___ ._..100-O , 000 1000 -1000 -- 10-0110 10 (BBBB=GG)
ZSEI 

_. ____Low Voltage _i  _ _ _Sales! 1735 17921 1855 i 1919 1981 2041 2377 I -- (CCCC =AA*JJJ)- -Losses Prior to Delivery TTransmission 36 37 39 40 41 42 48 (DDDD)=CCCCI*HHH)201--Diution204 11991 220 219--- 217 I 239High Voltage [EEEEI=CCCCI*(EEE+ 
..... i S 1664 11764 1 FFF+GGG)2 

F8721195--si 16i- 198- 26391Losses Prior to Delivery' - ------ (FFFFI=CC*MMM) 
_ _Transmission 33 34 35 37 39 1 41 1 54 (GGGGI=FFFFI*HHH)Distributionl 921 -931--96 1011 -O6 112 143 [HHHHI=CCCCI*

Very High Voltage _ - _ -jSalesj 1116 1121 1138 1185 1 1560 (FFF+GGG)]1235 1285 (IIIII=EE*MMM)Losses Prior to DeliveryI 3-
Transmission V23l 23- 24 25 I 25j 26 3 (JJJJ3=2III*HHH)

Distributioni 34 34 34 35 _ 36! 37 44 t (KKKKI=IIIII*GGG) 

ZSE Sales _4426 4524 4657 4868 5088 5311 65761 (LLLLI=CCCCI+FFFFI+IIII)
S6E Losses-3331 

Net ZSE Generation 329 356 361 j 366 426_ (MMMMI=DDDDI+GGGGI+KKKKI)0 0 0 0 0 0 0Required Purchases from SEP (NNNNI=BBB)__- 4753 4855_ 4985 - 57 ____- (O000=KKKK +LLLLIMMMMI)11 I 1 



Low Voltage S E _ _ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _LoVltg 
 same pattern asfor ZSE 

_ _ _ _ 

SalesI 1943 2007 2078 i 2150 2220-- 227 -266 CCCC2Losses Prior to Delivery-- _20 2287-263. .I
Transmission 41 42 43 __45 46 47 54 DDDD2 

Distributionj 225 229 2231 246 245 243 268High Voltage __7EEEE2 

__ Sales! 2566 2624 2874i 3049 3232 42972711---- 84 34 22 49 FFFF2LLosses Prior to Delivery { 1 - -

54Transmission56 1-5 63- 6 87 GGGG2Distribution; 150 152 156 i64- 173 182 __233_ __HHHH2Very High Voltage - -1HHH2 

sas _18 1826 5385 1930 2011S 2094 2541 i 11112Losses Prior to Delivery i - - -- --52---
Transmission! 38 38 38 401 42! 43 -52 __-- _JJJJ2 

38_ ________ 

JJJJ2Distribution 55 55 57 59 61 71' KKKK2 
SSE Sales _ ___ 6327 6457 6642 69531 7279! 76121 9501 LLLL2SSE Losses _________430 435- 434 467 477, 486-- 572 MMMM2Net SSE Generation 301 318 725 -7 - NNN2 

____ 301,318 725 _ _728 728' 743 -__ ___________Re-quired Purchases from SEP 6455 '6574 6350 I 6695 -708 7371 9330 00002------ - __.. .. _ ___ __ __ 

-VC 



____ 

_________ 
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_- 37i 

204 
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1611 

34 
93_ 

1121 

- 23 
341 

4524 I 
331 
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4855 

_ _ -_- _ _ _ _ 

39 40 41_ 1 _ 4 1---4
.. ....42 

_C3 

220 2191 217 239 140199 4 
1 t I 

1664 -76 1 721 1985J 2639F 

35 37 3 I-] . 54.39 41
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 143 1

11381 -5 l 235 1285V 1560 

I 
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34 35. 36f 371 44[ 

_ __--
4657 4868 5088 15311 I 6576j 
3291 3561 3611 366 426_ 
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_LLLL3 
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EEEE3 

EEEEr 

FFFF3 

GGGG3 
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11113 
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NNNN3 

__ _ __ 00003___ __00003 

High Voltage 

VSESales 


VSE Losses 

Net VSE Generation 

~~VSE _ _ _ 

L o w~~~~~~-_ _ V o t g 

Transmission!_Losses Prior to Delivery 
-

Distribution i 

Salesi 
Losses Prior toDelivery! 

Transmission;DitibtoT 
V H V Distribution 

Sales 

Losses Prior to Delivery{ 
Transmission 

Distribution 1 

I 

Required Purchases from SEP -_4753 

_II_ 
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I-
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23 
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----
___ ___ 

-- 

Voltage Class Summary for Losses 

Losses re assigned tovoltage class where they occur. - '_ .....I _ 
_ 

Low Voltage 
_ 

311 313313 288 344 332High Voltage 319 346 IAAAAA=EEE*CCCC,,2,3j323 30 328 341 354 16-8 443 [BBBBB=FFF*(CCCC1,2,3+FFFF1,2,3))Very High Voltage 458 4641 475 493 V 512 531 636 [CCCCC=GGG*(CCCCI,2,3+ 
-
S


Tranzsmission > 200 kV FFFF1,2,3+IIIII,2,3)]
- 343 353 404 4 -43- 447 512 [DDDDD=HHH*(HH+JJ+DDDD1,2,3+

______--
_-__-GGGG1,2,3+JJJJ1,2,3,)}Total __1425 
 1450 1495 1617 1_641 1666 1936 
 (EEEEE=AAAAA+BBBBB+CCCCC+
 

] ___________ _ IDDDDD+EEEEE) 



___________ 

___ 

___________ 

Peak Load Responsibility , ,
Assumptions __ __- -___-_--__ - I !Load Factor based on peak responsibility " 

___ _________ZSE _SSEi VSEJ __ _ 

Directly Served Industries (1)' 94.7% - _ _ 
Very High Voltage (2) 85.5%i__ 81.5% 777 K! 116.5%i _ 


High Voltage(2) 
 71.31 57.4_%_ 92.4%i 65.7%1. Based on dispatch center data and maximum load at system peak. 
- 

---_ . - -2. Based on peak month (November) measureddemand forA and B rates where available. Additional assumptions are used as shown in V093.WKI where demand is no 

_ 1995 199 1997 1J998 1999 2000 2005 j
 

Domestic Peak (MW) 
 3304 3358 3434 3558 3684 : 3812 4523Total Sales (GWh) I 198587 20207 20690-; 21462 22249 23049 27517 
68.- 68.7% 68.8%I-68.9o 68.9%! 69.0% 

Load Factor 
69.4%; 

. .._ _ .' j~e a _ sp]mbIK~Peak Responsibility__ __--__ _ _ _- _ -- ___ I _ __ 

without diversity adjustment (MW) __ 

...... 
 ! 1995 1996 1997-- 1998 

_ 

1999 2000 2005 j 

Directly Served Industries 123 123 123 123 j- 123123 123 

i 
 i
ZSE _ 1----- _ _-----__--- i

Low Voltage -687- 6971 710I 724 75- 745 796 
High Voltage 325 332 343
Ve___ ___gVoltage 364_ 386 -4095 21h j 187 188 191Total ZSE 19 8J 2071 2 2_i-_ 

_ 1199 1217 1244 1286 1327 1369- 9 -_ 

SSE - J j . . I __-_Low Voltage 479 4871 496 50 -51-I .... 556High Voltage _276 282 291 309 327 347 1 460tVery High Voltage -_- 370 378 390 1 4i4 439 465 617Total SSE __ 1125 1147 1177 1227 127-9- 1332 1632-S I F 

N 



VSE 
Low Voltage _ 

High Voltage 
Very High Voltage 
Total VSE ____ 

_ ___ _ 
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_ 

_ 
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I 
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Appendix B Description of the Elfin 
Production Simulation 
Model 



We believe 

state-of-the-artand 

easy to use 

electric utility modeling 

shouldbe available 

at reasonablecosts 

to all who 

analyze andcreate utilityplans. 

electric utility analysis: 

a state-of-the-art 

easy to use 

productioncost 

optimization and 

financialmodel, 

createdandsupportedby EDE 

We license Elfin to a growing 

nationaland internationalcustomer base 

by providing 

reasonableprices, 

excellent supportand 

continually improvingsoftwareproducts. 

Electric Utility Production Cost 

&Financial Model 

The Elfin team at 

ENVIRONMENTAl. 
DEFENSE FUND 
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Introduction to Elfin 
Elfin simulates the operation of electric utility sys- demand-side planning model from Synergic
tems. Elfin can perform production cost analyses, Resources Corporation (SRC). SRC/COMPASS
integrated resource planning analyses, and financial keeps track of demand-side details such as appli
analyses. ance stocks by type and vintage, and performs cost

effectiveness and market penetration analyses. ElfinThe Elfin Generation model simulates the pro- provides data (such as marginal costs) to
duction of electricity to meet loads. The generation SRC/COMPASS for screening analyses of potentialmodel also performs automated capacity expansion demand-side programs. SRC/COMPASS provides
(resource optimization) across both supply-side and candidate DSM programs to Elfin for use in
demand-side resources. The Generation model resource optimization analyses.
accounts for operating results such as fuel use, relia
bility, and emissions. Automated capacity expansion The Elfin Financial model can then use the results 
can include externality values and other benefits. of these analyses to simulate and report the financial 

status of the utility system. The financial model pro-The Elfin/COMPASS Integrated Resource duces income statements, balance sheets, and tax
Planning System links Elfin and SRC/COMPASS, the calculations, as well avariety of financial statistics. 

Optimization planning Elfin Dynamic Optimization
* Generic resource choices =0 aChoice of optimization routines
* Repower choices 
aMust-build/build-limit constraints * Optimization across both supply-side anddemand-side resources 

* Capital costs * Includes the effects of environmental* Operating costs externalities and other user-defined costs 
and benefits 

Generation input Elfin Generation Model 
Flexible, user adaptable input formatFlexusr a * Load scaling
 
and units Maintenance scheduling, unit commitment,
block dispatch, multi-areaLoad requirements and shape data Fuel use, emissions, etc. by time of day,

* All resources including thermal, DSM, hydro tlan, marael c go t 
and renewables 

*System constraints, spinning * Specalizd M ran 
 d reneabletrSeamet Shdoad eeals j 


reserve, commitment 
 tratn
* Multiple scenario handling 

IRP analysis i Elfin Compass lRP System 
Directtwo way link to SRC/COMPASS r li n R/OPS


.Coordinates runsto erfom itegatedDSMplaning
iterative Elfin and SRC/COMPASSElianSR/O * Performs automatic data transfer:run t SMplnnngto AS SRC/COMPASSprfrminegatd Elfin: OSM load impacts, program costs, end-useand production costing.,
* Menu interface emis: ions. SRC/COMPASS to Elfin: Margiraalgeneration costs mnd emissions 

I 
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Elfin's data input format isstructured to provide These analysts use Elfin to explore diverse ques
efficient data handling. The input format isflexible tions such as: maintenance planning; independent 
so that the data conform to your needs. You choose power pricing; contract evaluation; renewable 
the level of detail you wish to provide - from sim- resource valuation; and comprehensive integrated 
pie annual figures which are constant across years resource planning. 
to hourly detail. For 15 years the Environmental Defense Fund has 

Clear, concise tabular output makes it easy for been operating, refining and improving Elfin to inte
you to understand and analyze results. An interface grate the most advanced analysis techniques into an 
to spreadsheets allows you to designate any simula- easy-to-operate system, including the best docu
tion details for importation into spreadsheets. Elfin mentation and user guides. Elfin's documentation 
also produces graphics which illustrate its simula- includes complete explanations of all algorithms.
tion methods. The documentation isdesigned to help you produce

Elfin isused by utility planners, state regulators, results quickly and with confidence. 
government laboratory scientists and environmental 
analysts inthe U.S. and elsewhere to explore solu
tions to electric planning and regulation challenges. 

Financial Input 
"Flexible format 
" Multiple scenario 

options 
" Full utility 

financial data 

Elfin F nanci I 

M 
xes, 

cc 
* Rate ba e,rate 

of retur 
* Financi I ratios 
* Plant-b -plant 

constrL tion, AFUDC,
CWIP, 4epreciation

* Externa financing 

11 1. 
Financial Output

Plant-by-plant statistics 
* Income statement 
• Sources and uses of funds 
* Balance sheet 
*O&M,* Tax calculations 
*total* Financial ratios 

j I Graphical output
Load duration curves with dispatch order 
Graphs and charts through spreadsheet 
compatible output 

LLine plots for quick load checks 

Spreadsheet compatible tables 
. User-defined output of almost any set of Elfin 

results, compatible with spreadsheet programs
* Enables further customization of output tables 

and graph results 

Output tables 
. Easy to read and select output table choices 
* Level of detail selection 
* Time period selection 
* User defined tables 
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Elfin Features Overview 
Elfin provides all of the following: 

= Comprehensive Features 
EAutomated Integrated Resource Planning provides
automated capacity expansion (resource optimiza-
tion) across both supply-side and demand-side 

1 	 resources. Optimization can include the effects of
environmental externalities and other user-defined 

f f costs and benefits. 

* *et!ic
• 52 week-per-year simulation and 8760 hours per 

year modeling capability. EEl-format load data can 
be read to allow detailed-simulations. Elfin's level of
detail - from weekly simulations, to monthly, to 


II seasonal  can be easily changed without requiringany change to the input data. 
NLow-emissions dispatch based on user specified

iI' costs for each emissions category or externalitywithin air basins. Users choose reporting options for 
e o whether emissions costs will affect total costs inthe 
wt output. 

* Simulation of DSM and of time varying resources,[1*[8 f f tr 'l as well as hydroelectric generation and pumped-
storage units. 
u Simulation of energy contract or energy-limited 
units, including contracts or constraints that apply 
simultaneously to multiple units. Both output energy 
(GWh) or input fuel (Btu) limits can be applied. 

= Integration: 
0 Integrated link with SRC/COMPASS DSM planning 
software for easy and complete handling of demand
side management (DSM) details. SRC/COMPASS is 
the DSM planning and screening package developed 
by Synergic Resources Corporation (SRC). The 
Elfin/COMPASS Integrated Resource Planning 
System documentation outlines the capabilities of 
the linked software models. 
HFinancial modeling of annual results, including
plant-by-plant accounting for CWIP, AFUDC, addi
tions to rate base, and depreciation. 
* Alternative financial targets including municipal 
utility debt service ratios, as well as investor-owned 
utility return on equity, interest coverage, and others. 
* Multi-area generation analysis including transmis
sion constraints between two areas and cost alloca
tion among three or more areas. 

Flexibility: 
* Input format that issimple and easy, with scenario 
handling for efficient data set creation and multiple
model runs. The input format isflexible, allowing 
users to enter complicated data inthe easiest way
possible: Extensive error checking helps find data 
inconsistencies. 

0 Output reports inawide variety and files that allow 
many convenient options for viewing and presenting 
Elfin results. Reporting options include standard and 
user- configured reports, tables, and graphics, 
including spreadsheet-readable data tables.NThe Elfin Algorithms Guide outlines how Elfin 
works and gives detailed descriptions of the
 
calculation methods used by Elfin. The Elfin
Algorithms Guide isatool unique to Elfin that over
comes the "black box" syndrome of many other 
complex IRP models. 
EThe Elfin User's Manual provides awell-written,comprehensive guide to using Elfin, including sam
pie inputs and tutorials.
 
0 Available for mainframe, workstation, IBM-PC 386
 
and 486 platforms, plus source code available for
 
other platforms, including Macintosh.
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Capabilities of Elfin
 

Generation Model methodology: 
Elfin's Generation Model algorithm extends the 
chronological capabilities of the probabilistic, load 
duration curve method to subperiods within typical
weeks. The Generation Model can simulate up to 
eight subperiods inup to 54 weeks per year (allow-
ing partial weeks at the beginning and end of the 
year). Elfin has been designed and enhanced to allow 
the user to conveniently use advanced capabilities, 
Generation model capabilities include: 
DSM resources separately identified. Scalable time-
of-day shapes (hourly DSM program effects) allow 
for easy entry of DSM program data. 
Commitment algorithm simulates the decision to 
operate or shut down slow-start units. 
Spinning reserve algorithm provides accuracy inthe 
simulation of combustion turbine operation. The 
algorithm simulates the start-up of quick-start units 
for spinning reserve requirements. 
Emissions can be calculated and reported for up to 
ten user-defined types of emissions. Emission rates 
can be defined as average rates or as varying with 
operating level, either per MBtu or per kWh. 
Reliability calculations include loss-of-load proba-
bility (LOLP) and expected unserved energy. LOLP 
can be reported for every hour. 
Heat rates can be defined indetail - at up to nine 

operating levels - and can be input as either aver-

age rates, incremental rates, or as parameters of the 

plant input-output curve (i.e., inpolynomial form). 

Hourly data input. Nearly any of the input data 
including unit capacities, heat rates, and fuel costs 

- can be entered with time-of-day variation if the 

user desires. 

Maintenance scheduling and reporting algorithm 

levelizes reserve margins among time periods. Users 

can also specify maintenance schedules with astart
date/end-date format.
 
Multiple plant energy limits can be specified for 
both "floors" (must-take) or "ceilings"(limited-ener
gy). Limits can be specified in terms of either output 
(GWh) or input fuel (Btu). 
Fuel costs to ratepayers different than dispatch fuel 
costs can be accounted for and totals reported. 
Hydroelectric algorithms account for both run-of
river and limited-energy pondage optimization. 
Pumped-storage algorithms optimize pumped-stor
age operation, including inflows. 

Transmission line modeling simulates and reports 
the import of electricity over capacity-constrained 
lines. 
Multi-area modeling allows full simulation of linked 
areas, including two-area transmission contraints 
and multi-area cost allocation. 
Capital costs can be specified for each resource with 
up to four different user-defined categories. For 
example, plant capital can be entered separately from 
emission offset costs. Capital costs can be entered in 
constant dollars with escalation automatically calcu
lated by the program.
 
Shortage costs or reliability values are user-defined
 
for resource optimization.
 
Emissions valuation by air basin. Each user-defined
 
emission can be valued (e.g., $/ton) for both opera-*

tions (low-emissions dispatch) and planning (least

social cost).
 
O&M costs and/or benefits can be specified - per
 
kW, kWh, or inmillions of dollars. Thus DSM, trans
mission and distribution benefits can be accounted for.
 
Dependable and nameplate capacities may be dis
tinguished from operating capacity for the sake of
 
shortage cost and capital cost calculations.
 
Summarizations of results may be user-defined, in
 
up to three different ways. For example, results may
 
be summarized by fuel type, by ownership, and by

air basin.
 
Monthly and seasonal summaries may be created.
 
User-defined tables. Any subset of Elfin's outputs
 
may be selected for transfer to aspreadsheet.
Marginal costs and expected time on margin can be 
reported by plant, time of day, pricing period and 
season. 
Fast run times due to use of efficient algorithms and 
program structure. 
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Capabilities of Elfin 
(cont.) 

Elfin/COMPASS Integrated Resource 
Planning System methodology: 

SRC/COMPASS from Synergic Resources 
Corporation is the leading model for predicting the 
penetration and effects of DSM programs. The 
Elfin/COMPASS System allows DSM resources to be 
evaluated in a fully integrated manner alongside sup-
ply-side resources. Inaddition, the System allows 
for quick, automatic updates of resource plan data, 
and the integration of updated resource plan statis-
tics - such as marginal costs and marginal emis-
sions - into DSM screening analysis. 

ELFIN /COMPASS IRP SYSTEM 
CAPABICITIES: 
Menu driven interface running both Elfin 
and SRC/Compass 
Automatically transferring data: 

*ELFIN -+ SRC/COMPASS: 
Marginal generation costs 
Emission rates 

*SRC/COMPASS -+ ELFIN: 
DSM load impacts
DSM Program costs 
End-use emission rate 

Financial Model methodology: 
The Financial Model performs an annual simulation, 
including plant-by-plant accounting for CWIP,
AFUDC. Itproduces year-by-year income state-
ments, balance sheets, tax calculation results, finan-
cial ratios, and complete summary statistics: 
Financial Model capabilities include: 

Both investor-owned and municipal utility 
accounting. 

Utility financial analysis: debt service coverage,

external financing requirements, AFUDC, CWIP,

and depreciation.
 

Capital costs accounting. 

Additions to rate base. 

Financial ratios. 

CWIP inrate base. 

Earnings attrition, 

Tables for: income statement, sources and uses 

of funds, balance sheet, tax calculation, and gen-

eral summary financial ratios.
 
Rate of return on rate base and equity.
 
Other capabilities: depreciation, external financing 

requirements, debt service coverage, AFUDC, CWIP.
 

I Elfin Input and Data Management
Capabilities: 

Elfin's data input ishandled ina format that gives 
you maximum control over creation, editing and 
updating of information. The data handling methods 
also provide simple ways to maintain varying data 
scenarios for comparison studies. Data input is 
accomplished with an input data file that you create 
and edit. Templates inthe form of sample data sets 
are provided. Aflexible and intuitive format isused 
to enter plant information, system parameters and 
load data. Each entry can be fully annotated with 
comments about the sources and status of data: 
Data input management features 
include: 

Tutorials, sample data and comprehensive input 

Human-readable and flexible input format.
 
Error checking and automatic consistency check
ing throughout.
 
Easy and documentable modifications to data.
 

Multiple-scenario data management.

End-use load shape scaling.
 

Fuel and O&M class references.Results and output reporting featuresifclude: 

Generation results by pricing period, weekly,

monthly, seasonal, and/or annual averages.
 
Generation details by generation resource,
 
demand-side program and pumped storage unit.
 
Results reported in tables selected by:
 
type,week, month, season, year, pricing period,
 
subperiod, and level of detail.
 
Standard and user-defined summary classes of
 
up to three different tabulations of selectcd
 
resource groupings.
 
Grap:*,s for creatig load cirve plots and dis
patch by block. 
Spreadsh et outpul forrnat available for tables 
that can be imported inlo spraoheets for 
greater lexibility incfeating reports and graphics.
Standard and user-defined formats. 
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Partial Elfin User List
 

Albrecht &Associates 
Chesterfield, Missouri 
Applied Cooperative Technology Systems 
Atlanta, Georgia 

Asian Institute of Technology 
Bangkok,Thailand 


Bechtel Corporation 

San Francisco, CA 

California Energy Commission 

Sacramento, CA 

Center for Energy Efficiency 

Prague, Czech Republic UCB 

Energy and Resources Group 
Berkeley, CA 

Energy Efficiency Center, CENEF 

Moscow, Russia 


Hawaii Division of Consumer Advocacy

Honolulu, HI 


Imperial Irrigation District 

Imperial, CA 


INESTENE
 
Paris, France 

Lawrence Risman,

Consultant, Lafayette, CA 

L.A. Dept. of Water and Power 
Los Angeles, CA
 
Morse, Richard, Weisenmiller 

Oakland, CA 


National Power Company 

Oakland, CA 


National Renewable Energy Lab 

Golden, CO 

Northwest Power Planning Council
Portland, OR 


Pacific Gas and Electric 

San Francisco, CA 

Polish Foundation for Energy Efficiency, FEWE 
Warsaw, Poland 

RCG/Hagler, Baily, Inc. 
Oakland, CA 
Recon Research Corp. 
Los Angeles, CA 
Resource Management Int'l, Inc. 
Sacramento, CA 
San Diego Gas & Electric 
San Diego, CA 

Sierra Research 
Sacramento, CA 

Southern California Edison 
Rosemead, CA 

Southern Environmental Law Center 
Charlottesville, VA 
Synergic Resources Corporation
 
Bala Cynwyd, PA
 

Stone & Webster
 
Denver, CO
 
Tata Energy and Resources Institute
 
New Delhi, India
 
Tellus Institute
 
Boston, MA
 
Toward Utility Rate Normalization 
San Francisco, CA 
Tri-State 
Montrose, CO 
Union of Concerned Scientists 
Cambridge, MA 
USAID-EPIC 
Arlington, VA 

WALHI 
Jakarta, Indonesia 

Customer Support
 
and Licensing
 

Elfin users receive comprehensive support
 
and technical assistance. Because our techni
cal support staff isactively involved in using

and programming Elfin, they have the experi
ence to answer your questions.
 

EDF works to keep the license fees for
 
Elfin as low as possible so that the model is
 
available to as wide a range of users as possible. We are accustomed to working with the
needs of diverse organizations, including:
 

- Public utility commissions 
* Small utilities, municipal and private 
* Large utilities 
* Consulting firms 
* Non-profit organizations 

Evaluations and Custom
 
Configurations:
 

Evaluation Versions of Elfin are available, 
as well as the Elfin manuals and specifica
tions. Elfin can be customized to meet spe
cialized analysis needs. Consult with the EDF
 
development team for details and rates.


We welcome all inquiries and questions.

Contact the Elfin staff at the Environmental
 
Defense Fund's Oakland, California offices.
 
(510) 658-8008. 
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Elfin Feedback
 
The following Issome feedback from 
experienced Elfin users discussing how they 
have applied Elfin in their work: 

"Southern California Edison has been using the Elfin 
Model in its System Planning and System Operation 
Divisions for the past three years. This Model has 
been used effectively inour long range generation 
planning and forecasting our annual fuel and pur-chase power budget. 

"EDF's staff has been very helpful and responsive in 
modifying Elfin whenever changes were necessary
to meet Edison's special needs and requirements. 
We've always been very satisfied with EDF's efforts 
to help us to meet our requirements." 

Fred Mobasherl,
Power Resources Engineering Manager 

Southern California Edison 

"The Hawaii Division of Consumer Advocacy 
acquired and uses the Elfin model to expand the 
scope of the types of analysis used in long-range 
electric utility planning and to provide broader public 
access to the analytical tools used inutility planning
and regulation." 

Carl Freedman 
Hawaii Division of Consumer Advocacy 

"Elfin has human readable, free-form input files, a 
very flexible output report capability, and arapid 
turn around time that ismeasured inminutes, not 
hours. Iam also impressed with the support we get
for our questions and problems. It's nice to be able 
to speak directly to the programmers and see sug
gestions implemented inthe next release." 

Eric Hlaasen, 
Planning Engineer

Pacific Gas &Electric Company 

Elfin 

"Elfin isthe adopted 'benchmark' model of the 
California Public Utilities Commission. Itisa 'user 
friendly' model that has undergone ahigh level of 
scrutiny inCommission proceedings relating to elec
tric resource planning and system operations. Ithas 
been successfully adopted to account for trends in 
industry and regulation, e.g. integration of Demand 
Side Management." 

Scott Cauchols,Project Manager, Resource Ping. &System Modeling, 

California Public Utilities Commission 

"MRW's analysts have successfully used Elfin since 
Elfin became publicly available. The staff at MRW 
have modeled the three large California utilities, 

Nevada utilities, the Lower Colorado River Authority,
and several East Coast utilities. 

."Itisour model of choice when we are performing 

comprehensive, long range projections of utility 
operations and costs. Elfin isstraight forward to 
operate and we have been able to count on excellent 
technical support." 

Robert Welsenmiller, 
Morse, Richard, Weisenmiller &Associates 

Elfin Electric Utility Financial & Production Cost Model 

Environmental Defense Fund 
Rockridge Market Hall,

5655 College Avenue, Oakland, CA 94618 B-8
510 658-8008/fex:510 658-0630 ( 

Recycled Paper 



Appendix C Dataset for the Production 
Simulation Analysis 



# ********************** TARIFI.dat ************************** 
** ** 

# ** Slovak Transfer Pricing and Retail Tariff Study ** 

** Basic Input File for Generation Analysis ** 

# ** Unit Data are from EdF Model Output File ** 
# ** marked SEP Unit Data and Planned Outages ** 
# ** (changes are marked with 5/2) ** 

# ** - commitment dates, net capacity, fixed O&M, ** 
# ** variable O&M, forced outages, planned ** 
# ** maintenance ** 

# ** - minimum capacity and heat curves are from ** 
# ** file SEP Efficiency Curves provided to Bechtel ** 
# ** in May 1994 ** 

** ** 

** ** 

# ** Variant 2 - SEP Plan for SEP forecast of May 94 ** #t ** Variant 2- SEP Plan for SEP forecast of May 94 ** 

# ** no hydro, or industry generation ** 
# ** Variant 3 - EdF Plan- High Forecast ** 
# ** Variant 4 - EdF Plan- Medium Forecast 
# ** Variant 5 - EdF Plan- Low Forecast ** 
# ** Variant 5 - SEP Plan- with Mohovce 3 and 4 ** 

** ** 

# *Create Input Data file: 

# **Define the generation parameters: 

# ***Define the base year. 
baseyr 1z kladn- rok 

2 1993
 
# ***Defme the ending year. 
lastyr 1posledn" rok 

2 2010
 

# fyear I contribution of each month to total year 
# 7 0.0849 0.0769 0.0849 0.0822 0.0849 0.0822 
# 0.0849 0.0849 0.0822 0.0849 0.0822 0.0849 
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elegen I plant names used in ELFIN 
7 'ebol' 'ebo2'

'emol' 'emo2' 
'ev 12' 'ev34' 'ev56' 
'ev24' 'ev26'
 
'enal' 'ena3 
 'ena4' 'enar' 
'enbl''enbh' 'enb2' 'enb3'
'vahc' 'hydr' 'gabc' 
'teko' 'ppcs' 
'dzse' 'dsse'
'senn' Ikosc' 'ziln' 'mart' 
'ziar' 'prsv' 'vojn' 'gast' 
%rat' 'komr' 
'izse' 'isse' 'ivse' 'isep' 
'dsmr' 'intr' 
'impl' 'imp2' 'expt' 
'coal' 
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# relationship of plant names and more complete descriptions 

ebo xx 0 Bohunice V-I
 
ebo2xx 0 Bohunice V-2
 
emolxx 0 Mochovce 1
 
emo2xx 0 Mochovce 2
 
evl2xx 0 Vojany 1 1,2
 
ev34xx 0 Vojany 13,4
 
ev56xx 0 Vojany 15,6
 
ev24xx 0 Vojany 2 1-4
 
ev26xx 0 Vojany 2 5-6
 
enalxx 0 Novaky A- 1-2
 
ena3xx 0 Novaky A- 3
 
ena4xx 0 Novaky A- 4
 
enarxx 0 Novaky A- New
 
enb lxx 0 Novaky B- la
 
enbhxx 0 Novaky B- lb
 
enb2xx 0 Novaky B- 2
 
enb3xx 0 Novaky B- 3-4
 
tekoxx 0 Kosice CHP
 
vahcxx 0 Vah Cascade
 
gabcxx 0 Gabcikovo
 
hydrxx 0 Other hydro
 
izsexx 0 Ind-ZSE
 
issexx 0 Ind-SSE
 
ivsexx 0 Ind-VSE
 
isepxx 0 Ind-SEP
 
dzsexx 0 RDU-ZSE
 
dssexx 0 RDU-SSE
 
bratxx 0 Bratislava GCC
 
komrxx 0 Komarno CHP
 
ppcsxx 0 Generic GCC
 
sennxx 0 Senne GCC
 
koscxx 0 Kosice GCC 
zilnxx 0 Zilina GCC 
martxx 0 Martin GCC 
ziarxx 0 Ziar GCC 
prsvxx 0 Presov GCC 
vojnxx 0 Vojany GCC 
gastxx 0 Simple Cycle 
dsmrxx 0 DSM 
intrxx 0 Interruptible 
imp I xx 0 Imports 
imp2xx 0 Emergency 
exptxx 0 Exports 
coalxx 0 Generic Coal 
ps Ixx 0 Pumped Storage 
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# *'Define the Generation Summary Categories (used for the 
# generation reports) 

gensum I Nuclear 
7 'ebol' 'ebo2' 'emol' 'emo2' 

gensum 2 Lignite 
7 'enal' 'ena3' 'ena4' 'enar''enbl' 'enbh' 'enb2' 'enb3' 

gensum 3 Coal 
7 'ev12' 'ev34' 'ev56' 'teko' 'coal' 

gensum 4 Gas- power 
7 'vojn' 'gast' 'ziar' 'ev24' 'ev26' 'ppcs' 

gensum 5 Hydro 
7 'vahc' 'gabc' 'hydr' 

gensum 6 Industry 
7 'izse' 'isse' 'ivse' 'isep' 

gensum 7 Distribution 
7 'dzse' 'dsse' brat' 'komr' 

'senn' 'kosc' 'ziln' 'mart' 'prsv' 
gensum 8 DSM. 

7 'dsmr' 
gensum 9 Interruptible 

7 'intr' 
gensum 10 Import/Export 

7 'impl' 'inp2' 'expt' 
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# Reference case 
energy 1net energy requirements (SEP forecast as of May 1994)
# includes T&D losses, does not include self-consumption 

20 0.0959 0.0857 0.0916 0.0824 0.0770 0.0744 
0.0708 0.0755 0.0761 0.0853 0.0908 0.0945 

y1993 22490
 
y1994 21508
 
y1995 21462
 
y1996 21839
 
y1997 22365
 
y1998 23274
 
y1999 24087
 
y2000 24913
 
y2001 25788
 
y2002 26708
 
y2003 27665
 
y2004 28655
 
y2005 29679
 
y2006 30186
 
y2007 30731
 
y2008 31281
 
y2009 31824
 
y2010 32364
 

peak 1peak demand based on SEP May 1994 forecast 

25 1.000 0.967 0.934 0.911 0.886 0.774 
0.764 0.812 0.847 0.916 0.980 0.987 

y1993 3441
 
y1994 3307
 
y1995 3304
 
y1996 3358
 
y1997 3434
 
y1998 3558
 
y1999 3684
 
y2000 3812
 
y2001 3945
 
y2002 4083
 
y2003 4224
 
y20o4 4372
 
y2005 4523
 
y2006 4606
 
y2007 4694
 
y2008 4781
 
y2009 4867
 
y2010 4953
 

C-s
 



# High scenario (Edf, May, 94)
 
energy 2 net energy requirements (SEP forecast as of May 1994)

# includes T&D losses, does not include self-consumption
 

20 0.0959 0.0857 0.0916 0.0824 0.0770 0.0744
 
0.0708 0.0755 0.0761 0.0853 0.0908 0.0945
 

# High scenario, energy 
y1993 22490
 
y1994 22861
 
y1995 23547
 
y1996 24326
 
y1997 25126
 
y1998 25898
 
y1999 26473
 
y2000 26986
 
y2001 27498
 
y2002 28517
 
y2003 29076
 
y2004 29660
 
y2005 30269
 
y2006 30905
 
y2007 31569
 
y2008 32261
 
y2009 32982
 
y2010 32351
 

peak 2 peak demand based on SEP May 1994 forecast 
# based on 61% load factor 
# should be updated to reflect exact forecast 

25 1.000 0.967 0.934 0.911 0.886 0.774 
0.764 0.812 0.847 0.916 0.980 0.987 

# High scenario, Peak
 
y1993 3441
 
y1994 3515
 

y2009 5044
 
y2010 4951
 

y1995 3625
 
y1996 3740
 
y1997 3858
 
y1998 3959
 
y1999 4049
 
y2000 4129
 
y2001 "206
 
y2002 4359
 
y2003 4440
 
y2004 4526
 
y2005 4613
 
y2006 4716
 
y2007 4822
 
y2008 4931
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# Low scenario (Edf, May, 94)
 
energy 4 net energy requirements (SEP forecast as of May 1994)

# includes T&D losses, does not include self-consumption
 

20 0.0959 0.0857 0.0916 0.0824 0.0770 0.0744
 
0.0708 0.0755 0.0761 0.0853 0.0908 0.0945
 

# Low scenario, energy
 
y1993 22490
 
y1994 21835
 
y1995 21603
 
y1996 21471
 
y1997 21440
 
y1998 21511
 
y1999 21693
 
y2000 21996
 
y2001 22196
 
y2002 22377
 
y2003 22546
 
y2004 22716
 
y2005 22896
 
y2006 23087
 
y2007 23289
 
y2008 23501
 
y2009 23724
 
y2010 23959
 

peak 4 peak demand based on SEP May 1994 forecast 
# based on 51% load factor 
# should be updated to reflect exact forecast 

25 1.000 0.967 0.934 0.911 0.886 0.774
 
0.764 0.812 0.847 0.916 0.980 0.987 

# Low scenario, Peak 
y1993 3441 
y1994 3357
 
y1995 3326
 
y1996 3301
 
y1997 3292
 
y1998 3288
 
y1999 3318
 
y2000 3365
 
y2001 3395
 
y2002 3421
 
y2003 3443
 
y2004 3466
 
y2005 3489
 
y2006 3523
 
y2007 3557
 
y2008 3592
 
y2009 3628
 
y2010 3667
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# *** Define the subperiods.
 

#I= weekday peak period
 
# 2 = weekday mid-peak period
 
# 3 = weekday off-peak period
 
# 4 = weekend mid-peak period
 
#1 5 = weekend off-peak period
 

# Definition according to contractual arrangements between SEP and
 
# and distributors for secon quarter 1993.
 
# These time periods can be adjusted contractually.
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subprd 1 
19 y1993 mon 12am 3 6am I l0am 2 l0pm 3 

sat 12am 5 6am 4 1Opm 5 

# maxmnt 1 maximum maintenance factor 
17 y1993 5 

# * Define seasons for seasonal summary report 
# * Quarters are used to follow contracting convention 

seasum I Q1 
7 1 2 3 

seasum 2 Q2 
7 456 

seasum 3 Q3 
7 789 

seasum 4 Q4 
7 10 11 12 
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# ** Define the commitment requirements. 

commit 1 

# Commitment levels adjusted to assure that Vojany I is committed 
# assuming full capacity availability from Gabcikovo and pumped storage. 
# It is recognized that Gabcikovo capacity is not fully available, so 
# that commitment levels are overstated. If Gabcikovo modeling is 
# modified, these committment levels should be adjusted. 

24 y1993 1.1 1.1 1.1 1.1 1.1 1.1 
1.1 1.1 1.1 1.1 1.1 1.1 

spnfr 1 10% above peak load for all subperiods 
2 .10 # This covers largest unit. 

mrordr 1 overall must-run order 
7 'enal' 'enbh'
 

'teko'
 
'brat' Ikosc' 'ziln' 'mart' 'prsv' 'senn'
 
'ebol' 'ebo2' 'emol 'emo2' 
'ev 12' 'ev34' 'ev56' 

mrlast 1 commit all units of Vojany during peak month 
27 

y199301 'ev34' 
y199302 'ev34' 
y199303 'ev56' 
y199304 'ev34' 
y199305 'ev34' 
y199306 'evl2' 
y199307 'ev34' 
y199308 'ev34' 
y199309 'ev34' 
y199310 'evl2'
 
y199311 'evl2'
 
y199312 'evl2'
 

mrordr 2 overall must-run order- unconstrained 
7 'ebol''evl2'
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# *** Set fuel costs (Another option would be to use each 
# plant name instead of the fuel classes.) 

# Scenario I- forecast based on IEA/OECD forecast provided by ETSU (May 
# 1994)
 
# Fuel costs expressed in US $ per GJ. Heat rates in kJ/kWh.


# (Designation per mbtu is program convention.)
 
# End of 1993 exchange rate of 32 Sk/US$ was used where
 
# conversion was necessary.
 

# Scenario 1- IEA/OECD forecast 

ngasfc 1natural gas projected cost
 
/mbtu 17 # IEA/OECD forecast from ETSU
 

# Gas
 
y1993 3.38
 
y1954 3.46
 
y1995 3.70
 
y1996 3.79
 
y1997 3.89
 
y1998 3.99
 
y1999 4.09
 
y2000 4.20
 
y2001 4.33
 
y2002 4.47
 
y2003 4.61
 
y2004 4.75
 
y2005 4.90
 

2 0 06y 4.90
 
y2007 4.90
 
y2008 4.90
 
y2009 4.90
 
y2010 4.90
 

lignfc 1 lignite projected cost 
/mbtu 17 # detailed assum~ic)Oo in ASSUMEI.wkl 

# Lignite 
y1993 2.19
 
y1994 2.30
 
y1995 2.53
 
y1996 2.64
 
y1997 2.75
 
y1998 2.87
 
y1999 2.99
 
y2000 3.12
 
y2001 3.19
 
y2002 3.25
 
y2003 3.32
 
y2004 3.39
 
y2005 3.46
 
y2006 3.46
 
y2007 3.46
 
y2008 3.46
 
y2009 3.46
 
y2010 3.46
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coalfc 1coal projected cost 
/mbtu 17 # detailed assumptions in ASSUME_1.wkl 

# Coal 
y1993 1.52 
y1994 1.58 
y1 9 9 5 1.64 
y1996 
y1997 

1.71 
1.78 

y1 9 9 8 1.85 
y1999 
y2OOO 

1.92 
2.00 

y2001 2.02 
y2 0 0 2 
y2 0 0 3 

2.04 
2.06 

y2004 
y2 0 0 5 

2.08 
2.10 

y2 00 6 2.12 
y2 00 7 

y2 0 0 8 
2.14 
2.16 

y2009 2.18 
y2010 2.20 

nuclfc 1 nuclear fuel projected cost 
/mbtu 17 # based on EdF Mohovce Study 

# Nuclear 
993
y1


y1994 
y1995 

y1996 

y1997 
y1998 
y19 99 

2 0 0 0y
2 0 0 1y

y2 002 
2 003y
20 0 4  y
2 0 0 5y

y2006 
2 0 07y
2 00 8  y

y2 009 
y2010 

0.40 
0.45 
0.50 
0.55 
0.61 
0.66 
0.71 
0.76 
0.76 
0.76 
0.77 
0.77 
0.77 
0.77 
0.78 
0.78 
0.78 
0.78 
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resdfc I residual fuel oil projected cost
 
/mbtu 17 # IEA/OECD from ETSU (60% of crude)
 

# Residual
 
y1993 2.12
 
y1994 2.08 
y1995 2.28
 
y1 9 96 
 2.38
 
y1997 2.48
 
y1998 2.59
 
y1999 2.70
 
y2000 2.82
 
y2001 2.88
 
y2002 2.94
 
y2003 3.00
 
y2004 3.06
 
y2005 3.12
 
y2006 3.12
 
y2007 3.12
 

2 00 8y 3.12
 
y2009 3.12
 
y2010 3.12
 

# Import/Export costs (expressed in US$/kwh)
 
# Intended only as the energy component of purchase contracts.
 
# Demand portion should be calculated separately.
 

imptfc 1import power cost
 
/kwh 1 .041
 

y1994 .21 # same as lignite cost escalation
 
impefc I emergency import power cost
 

/kwh 1 .045
 
y1994 .21 # same as lignite cost escalation
 

exptfc 1 export power cost
 
/kwh 1 .041
 

y1994 .027 # based on SEP draft report to W.B.
 
y2001 .01
 

avodfc I avoided cost for industry and distribution-owned plants
 
/kwh 17 y1993 0 # used in estimating avoided cost
 

avodfc 2 avoided cost for industry and distribution-owned plants
 
/kwh 17 y1993 0 

y1994 .0475 # estimated avoided cost using
 
# with and without analysis
 
# on AVOIDI.WKI
 

avodfc 3 avoided cost for industry and distribution-owned plants 
/kwh 17 y1993 0 

y1994 .0497 # estimated avoided cost using
 
# with and without analysis
 
# on AVOID_3.WKI
 
# based on detailed subperiods
 
# changed by quarter 

cstens I cost of energy-not-served 
2 .05 

cstdmp I cost of dump energy 
2 .00 
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# Variable O&M costs (US $/kWh)
 
# based on SEP analysis of variable costs (SEP-17a)
 

omnlom 1variable o&m for Vojany I 
1 0.0012 y1994.00 

omn6om 1 variable o&m for Vojany H and new GCC 
1 0.00028 y1994.00 

omn2om 1 variable o&m for Novaky A 
1 0.00028 y1994.00 

omn3om I variable o&m nuclear for Bohunice I 
1 0.00022 y1994.00 

omn4om I variable o&m nuclear for Bohunice 2 
1 0.00019 y1994 .00 

omn5om I variable o&m nuclear for Mochovce 
y1 9 9 4 .001 0.00013 

omn7om I variable o&m nuclear for Novaky B pre vsetky bloky 
1 0.00013 y1994.00
 

omn8om 1 variable o&m for TEKO
 
1 0.00013 y1994.00
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# NUCLEAR PLANTS *
 
# *** Bohunice V-I ***
 
ebolcw 1 weekend-constrained capacity (net MW)
 
# 5/2
 

27y199301 344 409 
# 22 399 399 399 399 399 399
 
# 399 399 399 399 399 399
 
ebolmu 1 number of units - reference case from SEP
 
# based on SEP May 1994 Plan
 

27 y199301 2
 
y2000 01 2
 
y200 010 1
 
y200101 I
 
y200107 0
 
y200201 0
 

ebolmu 2 number of units - EdF high, medium and low scenarios (5/94)
 
# based on EdF May 1994 Report
 

27 y199301 2
 
y199901 2
 
y199907 1
 
y200001 I
 
y200007 0
 
y200101 0
 

ebolba I average heat rate (kJ/kWh) from SEP
 
# 5/2
 

27y199301 11800 11650
 
ebolfc 1uranium, cost estimates above in 'nuclfc' 

fc=nucl
 
ebolfr 1 forced outage rate from SEP
 
# 5/2
 

17 y1993 0 0.95
 
ebolmr I pre-scheduled maintenance from SEP
 
c INPUT MAINTENANCE SCHEDULE BASED ON SEP DATES.
 
# 5/2
 

24 y1993 .500 .500 1.00 .500 .500 .250
 
.000 .000 .000 .000 .300 .300
 

y1994 .000 .000 .500 .250 .000 .000
 
.000 .000 .250 .500 .000 .000
 

y1995 .000 .268 .500 .500 .097 .000
 
.000 .000 .267 .500 .500 .097
 

y1996 .306 .500 .500 .500 .000 .000
 
.193 .500 .500 .500 .951 .000
 

y1997 .000 .357 .500 .500 .387 .000
 
.000 .048 .500 .500 .500 .177
 

y1998 .000 .000 .322 .500 .067 .000
 
.000 .000 .383 .500 .000 .000
 

y1999 .000 .000 .177 .500 .210 .000
 
.000 .000 .300 .500 .083 .000
 

y2000 .000 .000 .355 .500 .032 .000
 
.130 .130 .000 .000 .000 .000
 

y2001 .322 .000 .000 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

ebo Iom 1O&M 
om=omn3 
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# *** Bohunice V-2 ***
 
ebo2cw I weekend-constrained capacity (net MW)


2 7 y199301 345.0 411.0
 
ebo2mu I number of units
 
# based on SEP May 1994 Plan
 

27 	y199301 2
 
ebo2ha I average heat rate (kJ/kWh)
 
# 5/2 from SEP
 

27 y199301 11800 11650
 
ebo2fc I uranium, cost estimates above in 'nuclfc'
 

fc=nucl
 
ebo2fr I forced outage rate
 

17y1993 0 0.95
 
ebo2mr I pre-scheduled maintenance
 
# INPUT MAINTENANCE SCHEDULE BASED ON SEP DATES.
 
# 5/2
 

24 y1993 .000 .000 .000 .000 .000 .067 
.500 .451 .450 .000 .000 .000 

y1994 .000 .000 .000 .033 .500 .333
 
.403 .435 .000 .000 .000 .000
 

y1995 .000 .000 .000 .000 .419 .500
 
.500 .500 .322 .000 .000 .000
 

y1996 .000 .000 .000 .067 .500 .500
 
.667 .500 .000 .000 .000 .000
 

y1997 .000 .000 .000 .000 .097 .500
 
.645 .452 .000 .000 .000 .000
 

y1998 .000 .000 .000 .000 .097 .500 
.645 .452 .000 .000 .000 .000
 

y1999 .000 .000 .000 .000 .435 .533
 
.500 .500 .250 .000 .000 .000
 

y2 000 .000 .000 .000 .083 .500 .500
 
.733 .435 .000 .000 .000 .000
 

y2 0 0 1 .000 .000 .000 .000 .484 .383
 
.000 .403 .450 .000 .000 .000
 

y2 002 .000 .000 .000 .050 .500 .300
 
.274 .500 .067 .000 .000 .000
 

2 0 0 3y	 .000 .000 .000 .183 .500 .500
 
.500 .500 .033 .000 .000 .000
 

2 0 0 4y	 .000 .000 .000 .267 .500 .500
 
.564 .387 .000 .000 .000 .000
 

y2 005 .000 .000 .000 .183 .500 .183
 
.500 .339 .000 .000 .000 .000
 

y2006 .000 .000 .000 .166 .500 .200
 
.500 .339 .000 .000 .000 .000
 

y2 007 .000 .000 .000 .267 .500 .433
 
.500 .500 .033 .000 .000 .000
 

y2008 .000 .000 .000 .383 .500 .500
 
.500 .339 .000 .000 .000 .000
 

y2009 .000 .000 .000 .267 .500 .116
 
.500 .339 .000 .000 .000 .000
 

y2010 .000 .000 .000 .166 .500 .200
 
.500 .339 .000 .000 .000 .000
 

ebo2om 	I O&M 
om=omn4 
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# *** Mohovce 1***
 
emolcw 1 weekend-constrained capacity (net MW)
 
# 5/2 

27 y199301 345.0 411.0
 
emolmu 1number of units
 
# based on SEP May 1994 Plan
 

27 y199301 0
 
y199701 1 
y199801 2 

emolmu 2 number of units 
# based on EdF high medium and low scenarios (5/94) 
# 5/2 

27 y199301 0
 
y199701 1
 
y199801 2
 

emolmu 3 number of units
 
# without Mohovce 1 and 2
 

27 y199301 0
 
emo Iha 1 average heat rate (kJ/kWh)
 
# 5/2
 

27 y199301 11800 11650
 
emolfc Iuranium, cost estimates above in 'nuclfc'
 

fc=nucl
 
emo 1fr 1 forced outage rate
 

17y1993 0 0.95
 
emolmr 1pre-scheduled maintenance
 

24 y1993 .000 .000 .000 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y1994 .000 .000 .000 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y1995 .000 .000 .000 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y1996 .000 .000 .000 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y1997 .000 .143 .290 .000 .033 .290 
.000 .177 .048 .000 .000 .322 

y1998 .143 .290 .000 .667 .500 .450 
.000 .048 .283 .000 .000 .250 

y1999 .226 .500 .500 .083 .403 .500 
.468 .000 .000 .000 .000 .000 

y2000 .000 .143 .500 .500 .225 .260 
.250 .250 .000 .000 .000 .000 

y2001 .000 .143 .500 .210 .000 .133 
.500 .210 .000 .000 .000 .000 

y2002 .000 .000 .468 .371 .000 .233 
.500 .113 .000 .000 .000 .000 

y2003 .000 .143 .500 .450 .500 .500
 
.250 .000 .000 .000 .000 .000
 

y2004 .000 .143 .500 .550 .750 .290
 
.000 .000 .000 .000 .000 .000 

y2005 .000 .071 .500 .322 .500 .290 
.000 .000 .000 .000 .000 .000 

emolom 1 O&M 
om=omn5 
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# *** Mohovce 2 
emo2cw 1 weekend-constrained capacity (net MW) 
# 5/2 

27 	y19 9301 345.0 411.0
 
emo2mu 1number of units
 
# based on SEP May 1994 Plan
 

27 y199301 0
 
y200001 0
 
y20 00 10 1
 
y2 00101 1
 
y200107 2
 
y2 0 02 01 2
 

emo2mu 2 number of units
 
# based on no construction of Units 3 and 4
 

27 y199301 0
 
emo2ha 1average heat rate (kJ/kWh)
 
# 5/2
 

27 y199301 11800 11650 
emo2fc Iuranium, cost estimates above in 'nuclfc' 

fc=nucl
 
emo2fr I forced outage rate
 
# 5/2
 

17 y199 3 0 0.95
 
emo2mr I pre-scheduled maintenance
 
# 5/2
 

24 y1993 .000 .000 .000 .000 .000 .000 
.000 .000 .000 .000 .000.000
 

y1994 .000 .000 .000 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y1995 .000 .000 .000 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y1996 .000 .000 .000 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y1997 .000 .000 .000 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y1998 .000 .000 .000 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y1999 .000 .000 .000 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y2000 .000 .000 .000 .000 .000 .000 
.000 .000 .000 .322 .166 .323 

2 0 0 1 .484y	 .000 .000 .000 .000 .000 
.000 .000 .161 .500 .500 .581 

y2002 .000 .000 .000 .000 .000 .000 
.226 .500 .783 .564 .100 .000 

y2 003 .000 .000 .000 .000 .000 .000 
.177 .500 .633 .693 .210 .000 

y2004 .000 .000 .000 .000 .000 .000 
.226 .500 .417 .500 .000 .000 

2 0 0 5y .000 .000 .000 .000 .000 .000 
.177 .500 .455 .500 .067 .000 

emo2om I O&M 
om=omn5 
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# LIGNITE PLANTS ************* 

# * Novaky Unit A- 22.4 MW (gross) turbines 
# Units I and 2 

enalcw I net capacity - slow start unit 
sh=enal 1 21.25 # capacity is 24 MW, but max month. average is 

# 17 MW. Annual energy is given 109 GWh for all 
# years, when used. 

0.000 0.000 0.000 # growth rates from 1993 
0.000 0.000 0.000 0.000 0.000 # is not given 
0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 

enal sh 1zadavam tyzdenny priebeh pre jednotlive roky 
29 y199301 mon 12am 21.25 

y199302 mon 12am 17.5 
y199303 mon 12am 16.25 
y199304 mon 12am 13.75 
y199305 mon 12am 13.75 
y199306 mon 12am 12.5 
y199307 mon 12am 12.5 
y199308 mon 12am 12.5 
y199309 mon 12am 13.75 
y199310 mon 12am 16.25 
y199311 mon 12am 17.5 
y199312mon 12am 20 

enalha 1average heat rates for each capacity state 
27 y199301 14500 
y199501 8500 

enalmu Inumber of units 
27 y199301 2 
y199501 1 
y199701 0 

enalmr 1 annual requirement, model will schedule among months 
24y1992 .000 .000 .080 .150 .000 .000 

.000 .000 .000 .000 .000 .000 
y1994 .000 .000 .080 .150 .000 .000 

.000 .000 .000 .000 .000 .000 
y1995 .000 .000 .080 .150 .000 .000 

.000 .000 .000 .000 .000 .000 
y1996 .000 .000 .080 .150 .000 .000 

.000 .000 .000 .000 .000 .000 
y1997 .000 .000 .080 .150 .000 .000 

.000 .000 .000 .000 .000 .000 
y1998 .000 .000 .000 .000 .000 .230 

.000 .000 .000 .000 .000 .000 
y1999 .000 .000 .000 .000 .000 .230 

.000 .000 .000 .000 .000 .000 
y2000 .000 .000 .000 .000 .000 .230 

.000 .000 .000 .000 .000 .000 
y2001 .000 .000 .000 .000 .000 .230 
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.000 .000 .000 .000 .000 .000 
y2002 .000 .000 .000 .000 .000 .230 

.000 .000 .000 .000 .000 .000 
y2003 .000 .000 .000 .000 .000 .230 

.000 .000 .000 .000 .000 .000 
y2004 .000 .000 .000 .000 .000 .230 

.000 .000 .000 .000 .000 .000 
y2005 .000 .000 .000.000 .000 .230 

.000 .000 .000 .000 .000 .000 
enalfr I forced outage rate 

27 y199301 0.04 
y199501 0.10 
y199801 0.04 

enalfc I coal, cost estimates above in 'coalfc' 
fc=lign 

enalom 1O&M 
om=omn2 
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# ***Novaky Unit A - first 1 x 32 MW (gross) turbine 
# Unit 3 

# SEP N-21, N-22, N-31, N-32, N-03 
# +10MW +IOMW 
# in winter in summer
 
ena3cm 1net capacity - slow start unit
 

25.77.77.77 1.0 1.0 1.0 
1.0 1.0 1.0.77.77.77
 
y1993 27
 

ena3ha I average beat rates for each capacity state
 
# 5/2 from SEP efficiency curves
 

25.61 .61.61 1.0 1.0 1.0 
1.0 1.0 1.0.61 .61 .61 
y1993 10050
 
y1998 7500
 

ena3mu I number of units
 
# SEP May Plan
 

27 y199301 1
 
y200001 I
 
y200004 0
 
y200101 0 

ena3mr I annual requirement, model will schedule among months 
24 y1993 .00,O.000 .000 .000 .000 .000
 

.000 .000 .000 .000 .000 .000
 
y1994 .000 .000 .000 .000 .000 .000
 

.000 .000 .500 .500 .500 .000
 
y1995 .000 .000 .000 .000 .000 .000
 

.000 .000 .500 .500 .500 .000
 
y1996 .000 .000 .000 .000 .000 .000
 

.250 .250 .250 .000 .000 .000
 
y1997 .000 .000 .000 .000 .000 .000
 

.000.000.000 .000 .000 .000 
y1998 .000 .000 .000 .700 .419 .000
 

.000 .000 .000 .000 .000 .000
 
y1999 .000 .000 .000 .467 .000 .000
 

.000 .000 .000 .000 .000 .000 
ena3fr I forced outage rate 

27 y199301 0.04 
y199801 0.14 

ena3fc 1coal, cost estimates above in 'coalfc' 
fc=lign 

ena3om 1O&M 
om=omn2 
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# *** Novaky Unit A - second I x 32 MW (gross) turbine 
# Unit 4 

# SEP N-04
 
ena4cm 1 net capacity - slow start unit
 

25.77.77.77 1.0 1.0 1.0 
1.0 1.0 1.0.77.77.77 
y1993 27
 

ena4ha 1 average heat rates for each capacity state
 
# 5/2 from SEP efficiency curves
 

25.61 .61 .61 1.0 1.0 1.0 
1.0 1.0 1.0.61 .61 .61 
y1993 10050
 

ena4mu I number of units
 
# SEP May Plan
 

27 y199301 1
 
y199701 1
 
y199705 0
 
y199801 0
 

ena4mu 2 number of units
 
# EdF May Plan
 

27 y199301 I
 
y199601 1 

605 0
y199

y199701 0
 

ena4mr I annual requirement, model will schedule among months 
24 y1993 1.00 1.00 1.00 .000 .000 .000
 

.000 .000 .000 .000 .000 .000
 
y1994 .000 .290 1.00 1.00 1.00 .710
 

.000 .000 .000 .000 .000 .000
 
y1995 .000 .000 .000 .000 .000 .467
 

.000 .000 .000 .000 .000 .000
 
y199 6 .000 .000 .000 .000 .000 .467
 

.000 .000 .000 .000 .000 .000 
y1997 .000 .000 .000 .000 .000 .000 

.000 .000 .000 .000 .000 .000 
ena4fr I forced outage rate 

27 y199301 0.14
 
ena4fc I coal, cost estimates above in 'coalfc' 

fc=lign 
ena4om 1 O&M 

om=omn2 
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# *** Novaky A- reconstructed FBC units 

enarcw 1net capacity - slow start unit 
sh=enal 1 12 # two FBC units 10 and 14 MW net 

# modeled as 2x12 MW with same output profile as 
# Novaky A Units I and 2 

0.000 0.000 0.000 # growth rates from 1993 
0.000 0.000 0.000 0.000 0.000 # is not given 
0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000
 

enarha I average heat rates for each capacity state
 
27 y199301 8500
 

enarmu 1number of units
 
27 y199301 0
 
y199501 I
 
y199701 2
 

enarmu 2 number of units 
27 	y199301 0
 

enarmr I annual requirement, model will schedule among months
 
24 
y199 2 .000 .000 .080 .150 .000 .000 

.000 .000 .000 .000 .000 .000
 
y1994 .000 .000 .080 .150 .000 .000
 

.000 .000 .000 .000 .000 .000
 
y1995 .000 .000 .080 .150 .000 .000 

.000 .000 .000 .000 .000 .000
 
y199 6 .000 .000 .080 .150 .000 .000
 

.000 .000 .000 .000 .000 .000
 
y1997 .000 .000 .080 .150 .000 .000
 

.000 .000 .000 .000 .000 .000
 
y1 9 98 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
y1999 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
200 0 y	 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
y2001 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
y2002 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
y2003 	 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
2 0 0 4 y	 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
y2005 .000 .000 .000 .000 .000 .230
 

.000 .000 .000 .000 .000 .000
 
enarfr I forced outage rate 

27 y1 9 93 01 0.04 
y199501 0.10
 
y199801 0.04 

enarfc Icoal, cost estimates abcwe in 'coalfc' 
fc=lign 

enarom I O&M 
om=omn2 
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# *** Novaky Unit B- Unit I- second reconstructed unit 

# enb I is the dispatchable portion of unit
 
# enbh is non-dispatchable portion of unit used for heating
 

enblcp 1net capacity (two capacity states) - (modeled as fast start 
# since heating portion of plant will be operating) 
# 5/2 

27 y199301 70 100
 
y199801 47 68
 

enblha Iaverage heat rates for each capacity state
 
# 5/2 SEP eff. curves
 

27 y199301 12850 12400
 
y199801 12850 12400
 

enblmu 1number of units
 
# SEP May 1994 Plan
 

27 y199301 1
 

enblmr 1annual requirement, model will schedule among months 
# 5/2 

24 y1993 .000 .000 .000 .000 .000 .000
 
.000 .333 1.00 1.00 .000 .000
 

y1994 .000 .000 .000 .000 .000 .000
 
.000 .355 .548 .000 .000 .000
 

y1995 .000 .000 .000 1.00 1.00 1.00 
.900 .000 .000 .000 .000 .000
 

y1996 .000 .000 .000 .000 .000 .000
 
.000 .355 .548 .000 .000 .000
 

y1997 .000 .000 .000 .000 .000 .000
 
.355 .523 .000 .000 .000 .000
 

y1998 1.00 1.00 .935 .000 .000 .000 
.000 .000 .000 1.00 1.00 1.00
 

y1999 1.00 1.00 .935 .000 .000 .000
 
.000 .000 .000 1.00 1.00 1.00
 

y2 000 1.00 1.00 .935 .000 .000 .000 
.000 .000 .000 1.00 1.00 1.00
 

y2 001 1.00 1.00 .935 .000 .000 .000
 
.000 .000 .000 1.00 1.00 1.00
 

y2002 1.00 1.00 .935 .000 .000 .000
 
.000 .000 .000 1.00 1.00 1.00
 

2 0 0 3y 1.00 1.00 .935 .000 .000 .000 
.000 .000 .000 1.00 1.00 1.00
 

y2 004 1.00 1.00 .935 .000 .000 .000
 
.000 .000 .000 1.00 1.00 1.00
 

2 0 0 5y 1.00 1.00 .935 .000 .000 .000 
.000 .000 .000 1.00 1.00 1.00
 

enblfr 1 forced outage rate 
17 y1993 0 0.90 

enblfc 1 coal, cost estimates above in 'coalfc' 
fc=lign 

enblom I O&M 
om=omn7 
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# *** Novaky Unit B- Unit 1- second reconstructed unit 

# enb I is the dispatchable portion of unit
 
# enbh is non-dispatchable portion of unit used for heating
 

enbhcm 1net capacity (two capacity states) - slow start unit 
# 5/2 

27 y199301 34 56
 
enbhha 1average heat rates for each capacity state
 
# 5/2
 

27 y199301 6200 6200
 
enbhmu 1number of units 

27 y199301 0
 
y199801 1
 

enbhmr 1annual requirement, model will schedule among months 
# 5/2 

24 y1993 .000 .000 .000 .000 .000 .000 
.000 .000 .000 .000 .000 .000
 

y1998 .000 .000 .903 .000 .000 .000
 
.000 .000 .000 .000 .000 .000
 

y1999 .000 .000 .000 .000 .000 .000
 
1.00 1.00 1.00 .193 .000 .000 

y2000 .000 .000 .903 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y2001 .000 .000 .903 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y2002 .000 .000 .903 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y2003 .000 .000 .903 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y2004 .000 .000 .903 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

y2005 .000 .000 .903 .000 .000 .000 
.000 .000 .000 .000 .000 .000 

enbhfr I forced outage rate 
17 y1993 0 0.90 

enbhfc 1coal, cost estimates above in 'coalfc' 
fc=lign 

enbhom 	1 &M 
om=omn7 
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# *Novaky Unit B- Unit 2- first reconstructed unit 

enb2cm 1net capacity (two capacity states) - slow start unit 
# 5/2 

27 y199301 75 100 
y199601 75 95
 

enb2ha 1 average heat rates for each capacity state
 
# 5/2 from SEP eff. curves
 

27 y199301 11000 10500
 
y199601 11000 10200
 

enb2mu I number of units
 
27 y199301 0
 

y199401 0
 
y199403 1
 
y199501 1
 

enb2mr I annual requirement, model will schedule among months 
# 5/2 

24y1993 .000 .000 .000 .933 .500 .417 
.000 .000 .000 .000 .000 .000 

y1994 .000 .000 .000 .817 .500 .500
 
.167 .000 .000 .000 .000 .000
 

y1995 .000 .000 .000 .000 .000 .000
 
.000 .080 .500 .339 .000 .000
 

y1996 .000 .000 .000 .000 .000 .000
 
.403 .500 .000 .000 .000 .000 

y1997 .000 .000 .000 .000 .000 .000
 
.080 .371 .000 .194 .500 .161
 

y1998 .000 .000 .000 .000 .355 .097
 
.452 .000 .000 .000 .000 .000 

enb2fr I forced outage rate 
17 y1993 0 0.90 

enb2fc I coal, cost estimates above in 'coalfc' 
fc=lign 

enb2om I O&M 
om=omn7 
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# *Novaky Unit B- 79 MW turbine- Units 3 and 4 

enb3cm 1net capacity (two capacity states) - slow start unit
 
27 y199301 65 79
 

enb3ha 1average heat rates for each capacity state
 
27 y199301 13900 13900
 

enb3mu 1number of units 
27 y199301 2
 

y199901 0
 
enb3mr 1 annual requirement, model will schedule among months 
# 5/2 

2 4 y1993 .000 .000 .000 .933 .500 .417 
.000 .000 .000 .000 .000 .000
 

y1994 .000 .000 .000 .817 .500 .500
 
.167 .000 .000 .000 .000 .000
 

y1995 .000 .000 .000 .000 .000 .000
 
.000 .080 .500 .339 .000 .000
 

y1996 .000 .000 .000 .000 .000 .000
 
.403 .500 .000 .000 .000 .000
 

y1997 .000 .000 .000 .000 .000 .000
 
.080 .371 .000 .194 .500 .161
 

y1998 .000 .000 .000 .000 .355 .097
 
.452 .000 .000 .000 .000 .000 

enb3fr I forced outage rate 
17 y1993 0 0.90
 

enb3fc 1 coal, cost estimates above in 'coalfc' 
fc=lign 

enb3om I O&M 
om=omn7 
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# * COAL PLANTS ************* 

4* ***Vojany I, bl. 1,2 

#v12cm 1 net capacity (three capacity states) - slow start unit 
c ev2cp I net capacity (three capacity states) - slow start unit
 
#### 27 y199301 50 75 100
 
# 5/2 SEP eff. curves
 
### 27 y19 9 301 90 100 110 used in Phase I
 

27 y199301 80 90 100 
evl2ha Iaverage heat rates for each capacity state 
#### 27 y199301 13000 12000 11000 
# 5/2 SEP eff. curves (average for units 1 & 2) 

27 y199301 10850 10900 11100
 
evl2mu 1 number of units 

27 y199301 2
 
y199701 2
 
y199704 1 # Unit 1off
 
y199710 2 #Unit I on
 
y199801 2
 
y199804 1 # Unit 2 off
 
y1 9 98 10 2 # Unit 2 off
 
y199901 2
 

evl2mr 1annual requirement, model will schedule among months 
27 y199301 0.058 

evl2fr I forced outage rate 
17 y1993 0 0 0.88 

evl2fc ! coal, cost estimates above in 'coalfc' 
fc=coal 

evl2om IO&M 
om=omn 1 
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# Vojany I ,bl. 3,4 

ev34cm I net capacity (three capacity states) - slow start unit 
c ev34cp I net capacity (three capacity states) - slow start unit 
# with rehabilitation SEP 

27 y199301 90 95 100 
y200001 50 75 100
 

ev34ha 1average heat rates for each capacity state
 
# new plant characteristics after 2000 with rehabilitation
 
# 5/2 SEP eff. curves
 

27 y199301 11250 11300 11550
 
# after rehabilitation ? 

y200001 10500 10000 9700
 
ev34mu I number of units with rehabilitation 
# SEP May Plan 

27 y199301 2
 
y199701 2
 
y199710 1
 
y199801 1
 
y199807 0
 
y199901 0
 
y200001 0
 
y200003 1
 

# y201001 2 correction after Phase 1 
y200101 2 

ev34mu 2 number of units with rehabilitation 
# EdF May Plan 

27 y199301 2
 
y199701 2
 
y199710 I
 
y199801 1
 
y199807 0
 
y199901 0
 
y200001 0
 
y200003 1
 
y200101 2
 

ev34mr 1 annual requirement, model will schedule among months 
2 0.05 

ev34fr I forced outage rate 
17 y1993 0 0 0.88
 

ev34fc Icoal, cost estimates above in 'coalfc' 
fc=coal 

ev34om 1 &M 
om=oml 
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# *** Vojany I, bl. 5,6
 
ev56cm 2 net capacity (three capacity states) - slow start unit
 
c ev56cp 2 net capacity (three capacity states) - slow start unit
 

27 y199301 90 95 100 
ev56ha 2 average heat rates for each capacity state 

27 y199301 12850 12750 12650
 
ev56cm 1net capacity (three capacity states) - slow start unit
 
# with rehabilitation
 

27 y199301 90 95 100
 
y199601 50 75 100
 

ev56ha 1 average heat rates for each capacity state
 
# with rehabilitation
 
# 5/2 SEP eff. curves until 96
 

27 y199301 11250 11300 11550
 
# after rehabilitation 

y199601 10500 10000 9700 # ?
 
ev56mu 1number of units with rehabilitation
 
# SEP May Plan
 
# 27 y199301 1 # Phase 1correction
 
# y199309 2 # Phase 1correction
 

27 y199301 I
 
y199309 0
 
y199401 0
 
y199601 0
 
y199607 1
 
y199610 2
 
y199701 2
 

ev56mu 2 number of units with rehabilitation
 
# EdF Plan
 

27 y199301 I # y199308 1
 
y199309 0
 
y199401 0
 
y199601 0
 
y199607 1
 
y199610 2
 
y199701 2
 

ev56mr 2 annual requirement, model will schedule among months 
2 0.10 

ev56fr 2 forced outage rate 
17 y1993 0 0 0.88 

ev56mr 1annual requirement, model will schedule among months 
# with rehabilitation 

27 y199301 .058
 
y2 00001 .163
 
y200201 .058
 
y200501 .163
 

ev56fr 1 forced outage rate 
# with rehabilitation 

27 y199301 0 0 0.88
 
y199404 0 0 0.88
 
y199601 0 0 0.88
 
y1 9 9 6 0 7 0 0 0.93
 
y199610 0 0 0.93
 
y199701 0 0 0.93
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ev56fc 1coal, cost estimates above in 'coalfc'
 
fc=coal
 

ev56om 1O&M
 
om=omnl
 

# *******OIL and GAS PLANTS******* 

#* Vojany II bi. 21,22,23,24, 

ev24cp 1net capacity (two capacity states) - slow start unit 
27 y199301 65 88
 

ev24cp 2 net capacity (three capacity states) - slow start unit 
27 y199301 50 75 100
 

ev24ha 1average heat rates for each capacity state 
27 y199301 12000 11000
 

ev24ha 2 average heat rates for each capacity state 
27 y199301 13000 12000 11000
 

ev24mu 1 number of units 
# SEP May Plan 

27 y199301 4
 
ev24mr 1 annual requirement, model will schedule among months 

2 0.00 
ev24fr 	1 forced outage rate 

17 y1993 0 0.90 
ev24fr 2 forced outage rate 

17 y1993 0 0 0.90 
ev24fc 1 

fc=ngas 
ev24om 1 &M 

om=omn6 
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# ************ GAS *************
 
# * Vojany II bl. 25,26
 

ev26cp I net capacity (two capacity states) 
27 y199301 65 88
 

ev26ha 1average heat rates for each capacity state 
27 y199301 12000 11000
 

ev26mu 1 number of units
 
# SEP May Plan
 

27 y199301 0
 
y199501 2
 
y200201 0
 

ev26mu 2 number of units 
# EdFVjay Plan 

27 y199301 0
 
y199501 2
 

ev26mr 1 annual requirement, model will schedule among months 
# 2 0.15 

22 0 0 0 0 0 0 1 1 0 0 0 0
 
ev26fr I forced outage rate 

17 y1993 0 0.90
 
ev26fc I 

fc=ngas
 
ev26om I O&M 

om=omn6 
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# Generic gas combined cycle 

ppcscp I net capacity (three capacity states) - slow start unit 
27 y199301 100 200 300 

ppcsha 1average heat rates for each capacity state 
27 y199301 11000 110007200 

ppcsmu 1 number of units with SEP May plan 
27 y199301 0
 

y200201 0
 
y200207 1
 
y200301 1
 
y200501 1
 
y200507 2
 
y200601 2
 
y201001 3
 

ppcsmu 2 number of units 
# EdF May Plan- high scenario 

27 y199301 0
 
y199701 1
 
y199706 2
 
y199901 3
 
y199906 4
 
y200001 4
 

ppcsmu 3 number of units
 
# EdF May Plan- medium scenario
 

27 y199301 0
 
y200001 1
 
y200006 2
 
y200101 2
 
y200501 3
 
y200506 4 
y200601 4
 

ppcsmu 4 number of units 
# EdF May Plan- low scenario 

27 y199301 0
 
y20 0201 1
 
y200206 2
 
y200301 2
 

ppcsmu 5 number of units 
# based on replacement of Mohovce 3 and 4 in Reference Plan 

27 y199301 0
 
y200001 0
 
y200010 I
 
y200101 1
 
y200107 2
 
y200201 2
 
y200207 3
 
y200301 3
 
y200501 3
 
y200507 4
 
y200601 4
 
y201001 5
 

ppcsmu 6 number of units 
# no additions 
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27 y199301 0
 
ppcsmr I annual requirement, model will schedule among months 

2 0.10 
ppcsfr 1 forced outage rate 

17 y1993 0 0 0.98 
ppcsfc 1 

fc=ngas 
ppcsom 	I O&M 

om=omn6 
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# This is the SEP-owned Kosice combined heat and power project. It
 
# is made up of one 55 MW unit and one 66 MW unit.
 

# Separation of district beating plants (dist) in teko, dzse and dsse
 
# done by F.D. on 6/5/94
 

tekocm I varies on a monthly basis
 
# J F M A M J J A S 0 N D
 

25 	 1.00 1.00.63 .47 .25 .25 .25 .25 .25 .47 .47 .63
 
y1993 121
 

tekoha 1
 
2 7000
 

tekomr 1
 
# 2 .05 # used to avoid bug
 

22 0 0 0 0 0 0 1 1 0 0 0 0
 
tekofr 1 forced outage rate
 

2 0.10
 
tekofc I
 

fc=ngas
 
tekoom 	1O&M
 

om=onn8
 

# *****NEW FOSSIL PLANTS ***
 
# COMBINED CYCLE AND COAL PLANT FOR ADDITION IN THE EDF CASES
 
coalcp 1net capacity (two capacity states)
 

27 y199301 300 450 600 
coalba 1 average heat rates for each capacity state 

27 y199301 11000 10000 9500 
coalmu 1number of units 
# SEP May Plan 

27 	y199301 0
 
coalmu 2 number of units 
# EdF May Plan- high scenario 

27 y199301 0
 
y200401 1
 
y200901 2
 

coalmr Iannual requirement, model will schedule among months 
2 0.10 

coalfr I forced outage rate 
17 y1993 0 0 0.94 

coalfc 1 
fc=coal
 

coalom I O&M 
om=onnl 
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# INDUSTRY-OWNED PLANTS******
 

# Industry generation is divided into industries served by RDUs and by
# SEP. 
# Shape of generation is based on overall industry generation data from
# Zilina and collected by EGU. Growth was estimated by EGU. (Note: This 
# does not correspond to the May 1994 SEP forecast.) 

izsenl 1 # F.D. change from weekend constrained to non-firm 6/5/94
# typical industry output developed by EGU 

sh--indy 

# capacity= 232 MW from 1993 Annual Report on Electic Energy
# Consumption, adjusted to meet SEP projected output (iNDUSTRY.WKI) 

# ZSE- territory 
17 y1993 106.6 

y1994 105.2 
y1995 103.8 
y1996 102.8 
y1997 101.9 
y1998 100.5 
y1999 98.2 
y2000 95.8 
y2001 92.6 
y2002 89.3 
y2003 86.0 
y2004 82.7 
y2005 79.5 
y2006 77.6 
y2007 75.7 
y2008 73.9 
y2009 72.0 
y2010 70.1 

izsenl 2 no generation from industry for avoided cost analysis 
sh=indy 
17 y1993 0.0 

izsefc I 
fc=avod 

issenl 1 # F.D. change from weekend constrained to non-firm 6/5/94
# typical industry output developed by EGU 

sh=indy 

# capacity= 146 MW from 1993 Annual Report on Electic Energy
# Consumption, adjusted to meet SEP projected output (INDUSTRY.WK1) 
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# SSE- territory 
17 y1993 

y1994 
y1995 
y199 6 

y1997 
y1998 
y1999 
y2000

200 1y
y2002 
y2003 
y2004 
y2005 
y2006 
y2007 
y2008 
y2009 
y2010 

67.0 
66.2 
65.3 
64.7 
64.1 
63.2 
61.8 
60.3 
58.2 
56.2 
54.1 
52.0 
50.0 
48.8 
47.6 
46.5 
45.3 
44.1 

issenl 2 no generation from industry for avoided cost analysis 
sh=indy 
17 y1993 0.0 

issefc I 
fc=avod 

ivsenl 1 # F.D. change from weekend constrained to non-firm 6/5/94 
# typical industry output developed by EGU 

sh=indy 

# capacity= 159 MW from 1993 Annual Report on Electic Energy 
# Consumption, adjusted to meet SEP projected output (INDUSTRY.WKI) 
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# VSE- territory 
17 y1993 

y1994 
y1995 
y1996 
y1997 
y1998 
y1999 
y2000 
y2 001 
y2002 
y2 003 
y2004 
y2005 
y2006 
y2 007 
y2 008 
y2009 
y2 010 

73.1 
72.1 
71.1 
70.5 
69.9 
68.9 
67.3 
65.7 
63.4 
61.2 
59.0 
56.7 
54.5 
53.2 
51.9 
50.6 
49.3 
48.1 

ivsenl 2 no generation from industry for avoided cost analysis 
sh--indy 
17 y1993 0.0 

ivsefc I 
fc=avod 
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isepnl 1 # F.D. change from weekend constrained to non-firm 6/5/94 
# typical industry output developed by EGU 

sh=indy 

# capacity= 223 MW from 1993 Annual Report on Electic Energy
# Consumption, adjusted to meet SEP projected output (INDUSTRY.WKI) 

# This made up of 

# Industry Capacity 

# VSZ Kosice 177 
# Duslo Sala 46 

# SEP served customers 
17 y1993 102.4 

y1994 101.0 
y1995 99.7 
y1996 98.8 
y1997 97.9 
y1998 96.5 
y1999 94.3 
y2000 92.0 
y2001 88.9 
y2 002 85.7 
y2003 82.6 
y2004 79.5 
y2005 76.3 
y2006 74.5 
y2007 72.7 
y2008 70.9 
y2009 69.1 
y2010 67.4 

isepnl 2 no generation from industry for avoided cost analysis 
sh--indy 
17 y1993 0.0
 

isepfc 1 
fc=avod 
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indysh I typical industry generation output 
29 y199301mon 310 308 306 312 315 330 330 330 330 328 330 327 

327 329 329 331 332 333 333 331 331 327 325 323
 
tue 324 321 323 321 323 331 332 330 328 330 329 329 

332 332 333 332 333 334 331 332 332 329 325 326
 
wed 325 324 325 325 326 334 335 334 334 331 328 331 

330 332 332 333 333 332 334 334 336 331 329 328
 
thu 328 327 328 327 326 338 335 335 337 336 337 335 

335 333 332 334 334 333 334 334 335 327 326 325
 
fri 326 326 326 325 325 332 331 330 330 327 325 325 

325 324 327 327 327 327 325 325 324 318 316 317
 
sat 315 312 311 311 312 314 313 313 311 310 312 310 

312 310 305 308 307 306 306 303 306 305 303 302
 
sun 303 303 305 303 302 301 301 299 300 302 300 300
 

244 243 244 245 245 245 245 246 247 246 248 247
 

y199302mon 303 302 303 303 303 322 323 323 323 323 323 319
 
318 320 319 319 319 319 319 320 318 313 308 310
 

tue 307 308 309 309 310 319 319 319 321 320 320 320
 
319 319 319 319 320 320 322 323 322 315 313 311
 

wed 310 311 311 310 311 321 321 317 317 316 315 316
 
314 314 314 313 312 313 313 314 315 313 311 314
 

thu 313 314 315 315 315 326 327 324 324 324 319 323
 
321 320 321 323 322 324 324 323 323 324 319 319
 

fri317 318 316 315 314 325 323 322 324 322 324 324
 
324 320 322 324 325 325 326 326 326 316 312 312
 

sat 309 310 309 309 310 311 307 306 303 306 305 306 
307 306 305 304 304 305 304 303 304 304 300 300
 

sun 301 302 304 306 306 305 303 303 305 303 301 302 
302 302 301 300 298 302 302 302 301 303 304 305
 

y199303mon 288 288 290 291 291 310 309 310 311 310 309 308
 
310 309 308 308 309 309 310 309 309 303 300 298
 

tue 298 298 299 298 298 311 309 310 309 309 308 295
 
305 304 303 301 304 304 305 305 305 300 296 297
 

wed 294 293 295 296 296 306 307 307 307 304 303 302
 
300 301 301 302 302 302 301 301 300 295 295 295
 

thu 301 302 305 304 305 310 312 313 313 312 311 309
 
310 309 308 309 308 307 309 308 308 304 301 302
 

fri300 300 301 300 298 309 309 310 308 305 306 302
 
299 299 300 301 303 304 303 303 302 290 287 289
 

sat 291 291 291 291 292 291 290 289 289 289 289 289
 
287 286 287 287 287 281 282 283 282 280 279 279
 

sun 280 281 282 282 282 283 281 282 284 284 284 285
 
281 280 279 283 285 285 285 281 282 282 284 285
 

y199304mon 252 253 254 253 255 268 267 266 267 267 269 269
 
273 268 268 270 267 268 266 267 269 267 262 260
 

tue 260 261 261 260 261 271 270 271 271 267 268 270
 
264 262 262 262 262 263 264 263 260 261 259 259
 

wed 258 258 259 259 259 267 268 267 264 263 263 263
 
262 264 262 263 264 264 264 263 264 260 263 262
 

thu 266 264 264 265 264 272 270 271 270 270 269 283
 
267 267 267 268 266 266 266 265 266 263 262 262
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fri262 259 260 261 261 270 269 270 271 268 269 269
 
266 266 267 268 268 267 265 265 267 266 261 262
 

sat 264 261 261 262 261 260 257 255 258 255 257 255
 
255 250 252 251 253 252 252 251 253 253 253 250
 

sun 249 249 250 250 249 249 250 248 249 250 250 251
 
250 251 250 250 251 251 250 249 236 249 251 252
 

y199305mon 223 223 223 223 225 235 237 235 235 236 235 234
 
234 235 235 234 233 23? 231 231 233 229 226 226
 

tue 227 228 229 228 227 233 235 234 229 230 229 228
 
225 226 224 224 228 226 227 230 229 228 222 221
 

wed 219 219 218 217 219 227 227 229 229 229 227 224
 
225 223 223 220 221 220 223 223 222 221 217 217
 

thu 220 220 222 222 224 230 232 229 229 229 226 225
 
225 227 224 222 225 225 226 227 228 225 223 222
 

fri222 221 221 222 222 229 228 229 228 228 225 224
 
228 226 227 226 227 228 226 227 228 224 220 219
 

sat 223 225 226 226 225 225 225 225 225 226 225 224
 
223 223 222 220 221 220 220 220 220 218 217 216
 

sun 220 220 219 220 221 222 221 219 219 219 220 219
 
219 218 219 216 218 216 217 217 218 220 220 221
 

y199306mon 204 205 205 205 208 220 221 220 221 221 221 222
 
223 218 220 221 220 218 218 219 218 218 212 211
 

tue 209 211 212 212 212 219 221 219 219 220 221 218
 
215 220 218 215 216 217 217 218 216 215 211 213
 

wed 209 210 209 208 208 215 215 214 212 214 214 215
 
214 212 214 214 214 214 212 210 213 211 207 208
 

thu 213 23 212 212 213 220 220 222 221 219 222 221
 
221 219 219 219 220 217 217 218 219 218 215 214
 

fri212 213 213 214 216 221 224 222 225 222 224 220
 
221 219 219 219 219 217 220 219 220 220 215 214
 

sat 209 212 212 213 214 210 210 207 208 210 210 209
 
211 211 209 210 209 207 206 208 209 208 206 207
 

sun 207 205 205 204 206 205 205 204 206 206 207 208
 
207 207 207 206 205 206 205 205 204 206 204 204
 

y199307 mon 189 189 188 188 188 186 186 185 184 186 187 185
 
183 184 186 186 189 196 196 195 194 193 196 195
 

tue 197 197 196 193 193 193 192 193 193 193 193 191
 
191 190 191 192 194 198 196 195 196 197 200 200
 

wed 200 200 199 201 201 198 198 197 196 195 191 189
 
190 188 192 191 191 197 195 194 195 195 197 196
 

thu 191 190 190 192 192 198 200 199 201 199 197 197
 
197 196 195 195 194 193 197 197 197 199 195 193
 

fri193 191 194 192 192 197 198 194 195 194 195 195
 
195 196 194 195 192 191 193 193 193 194 190 190
 

sat 189 191 190 192 192 189 187 186 187 187 187 188
 
188 189 187 189 189 187 187 187 188 186 185 184
 

sun 185 186 188 189 188 187 188 186 187 187 184 186
 
189 189 188 188 188 186 186 185 184 186 187 185
 

y199308mon 196 197 198 199 200 208 209 208 208 205 207 208
 
210 207 208 207 207 207 206 208 208 209 204 195
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tue 204 203 203 203 204 210 210 211 209 210 210 209
 
206 207 206 206 207 204 204 207 206 207 202 202
 

wed 200 202 207 203 200 206 207 207 207 206 205 205
 
204 206 206 205 203 204 202 204 204 202 200 199
 

thu 201 203 202 201 202 207 207 207 207 207 204 206
 
207 202 207 206 210 208 205 206 208 207 204 205
 

fri205 205 207 208 208 212 213 213 213 214 210 211
 
210 212 210 212 212 211 210 210 209 207 203 203
 

sat 204 202 203 203 203 202 202 201 202 202 202 202
 
202 202 202 203 202 ;99 200 200 200 201 198 199
 

sun 195 195 196 197 19o 196 196 195 195 194 195 194
 
193 193 192 191 190 191 192 191 191 194 196 196
 

y199309mon 209 210 209 208 211 225 226 225 225 225 223 221
 
222 222 221 221 222 219 219 219 217 217 212 214
 

tue 214 215 214 214 213 221 221 222 220 219 220 219
 
219 219 217 216 217 216 216 217 216 213 209 211
 

wed 210 212 208 212 212 219 220 222 220 221 218 218
 
217 217 217 216 219 218 217 218 217 216 213 212
 

thu 212 210 210 210 211 218 218 220 219 219 219 220
 
220 219 217 216 217 217 217 217 218 219 213 212
 

fri 211 212 212 212 211 220 220 220 218 218 218 220
 
217 216 216 215 216 219 221 221 222 220 214 212
 

sat 212 210 210 211 210 209 210 209 209 210 212 211
 
211 212 212 209 207 206 205 205 207 205 203 202
 

sun 202 202 202 202 202 205 204 203 203 204 205 204
 
206 209 206 205 205 207 206 206 208 207 208 208
 

y199310mon 248 249 252 250 250 265 265 266 268 266 263 261
 
263 265 263 264 262 262 264 266 267 263 261 260
 

tue 258 256 257 257 259'269 268 267 268 268 269 268
 
266 266 266 264 266 266 267 268 269 266 264 265
 

wed 263 264 265 262 263 273 275 275 273 272 268 266
 
270 270 269 270 272 272 271 273 272 268 266 266
 

thu 267 267 269 269 267 276 279 276 277 274 275 275
 
276 272 271 274 275 276 276 276 275 270 268 270
 

fri258 259 258 259 260 270 267 267 267 266 267 263
 
263 263 265 264 264 262 263 265 266 259 253 254
 

sat 255 257 258 258 257 257 256 257 258 259 258 258 
259 258 257 256 257 255 253 255 254 254 252 253
 

sun 251 252 252 252 252 253 252 253 254 254 251 252
 
252 252 251 250 251 251 252 249 251 254 252 254
 

y199311 mon 284 286 287 286 288 306 307 307 307 306 304 304
 
305 306 304 305 305 304 305 306 306 301 299 299
 

tue 299 299 299 299 299 308 309 308 308 309 310 308
 
309 306 307 307 306 307 308 307 307 300 298 300
 

wed 293 295 296 295 295 306 307 306 304 303 304 304
 
303 304 303 304 305 305 303 303 301 296 292 293
 

thu 291 290 291 292 292 305 304 303 302 303 303 304
 
302 303 302 303 304 305 305 305 306 301 298 298
 

fri297 300 299 301 301 310 309 310 311 310 309 310
 
311 310 310 309 310 311 311 312 311 303 299 299
 

sat 301 300 301 301 300 298 298 296 295 295 297 297
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293 293 293 293 290 290 290 291 291 290 289 288
 
sun 289 288 289 290 290 290 288 289 290 288 288 287
 

289 291 288 289 290 288 290 287 286 286 286 286
 

y199312mon 292 291 293 292 292 311 312 313 312 311 311 309 
308 308 308 308 310 308 309 310 310 304 303 302 

tue 304 302 303 303 305 314 315 315 310 311 310 310 
309 310 312 312 312 314 314 313 314 307 306 307 

wed 309 310 311 311 310 320 323 323 323 323 324 321 
320 321 322 322 321 321 321 321 321 317 312 313
 

thu 312 311 311 311 312 322 320 319 319 319 317 319
 
317 317 317 317 319 321 321 321 321 316 314 314
 

fri311 311 311 313 313 322 322 321 323 323 320 318
 
318 318 315 317 321 319 320 320 319 310 307 307
 

sat 315 317 315 318 317 317 316 314 311 312 313 314
 
312 313 312 312 310 312 311 309 311 310 306 307
 

sun 305 305 306 305 307 308 307 307 307 307 308 308
 
307 308 307 308 308 309 310 309 308 309 309 308
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# DISTRIBUTION-OWNED PLANTS ************* 

# Tp Komarno
 
# This is a potential project. It is not considered for the Case Study

# demonstration based on the uncertainty of project future and the
 
# small electric capacity. (Agreed on in discussion between Bechtel and
 
# EGU on October 27, 1993).
 

komrcm 1net capacity (two capacity states) - slow start unit
 
27 y199301 5 6
 

komrha 1average heat rates for each capacity state
 
27 y199301 13000 12000
 

komrmu Inumber of units
 
27 y199301 0
 

komrmr Iannual requirement,model will schedule among months
 
2 0.15
 

konz-fr I forced outage rate 
)7y1993 0 0.90
 

komrfc I
 
fc--resd
 

komrom IO&M
 
om=omn I
 

# Other Distibution-Owned Plants 

# This group of units is modeled assuming that units cannot operate if 
# they are not delivering heat. Heat delivery is assumed to be 50% of the 
# time for May and September and 100% of the time for Jan-Mar. and Oct.
# Dec. SEP-owned TEKO project is modeled in the same way.
#Monthly capacity is based on heating requirements. Remaining capacity
# is assumed not to be dispatchable (Meeting Bechtel/EGU October 27, 1993).
# It is modeled as non-firm capacity, so does not count toward commitment 
# and spinning reserve. 
# Does not include 120 MW owned by SEP having similar district heating
# ,haracteristics (TEKO at Kosice). 
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# ZSE owned capacity. This includes 

# Name Capacity (MW) 

# Bratislava I 14 
# Bratislava H 20 
# Bratislava I1 6 
# Bratislava West 25 
# Trnava 12 

# Total 77 

# The Tmava plant had a major outage at the beginning of 1994 and is 
# assumed to not be replaced. 

dzselm I varies on a monthly basis 

sh=dist 

# ZSE-owned generation 
17 y1993 139.4 

y1994 142.7 
y1995 145.3 
y1996 153.4 
y1997 349.7 
y1998 349.7 
y1999 3j; 0 
y2000  351.0 
y2001 351.0 
y2002 351.0 
y20 0 3 351.0 

2004  y 351.0 
y2005 358.4 

2006y 358.4 
2007y 358.4 

y200 8 358.4 
y2009 358.4 
y2010 358.4 

dzselm 2 no generation for avoided cost analysis 

sh=dist 

17 y1993 0.0
 

dzsefc 1 
fc=avod 
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# SSE owned capacity. This includes 

# Name Capacity (MW) 

# Martin 47 
# Zvolen 35 
# Zilina 49 

# Total 131 

dsselm I varies on a monthly basis 

sh=dist 

# SSE-owned generation 
17 y1993 158.0 

y1994 161.8 
y1995 164.7 
y1996 173.9 
y1997 396.5 
y1998 396.5 
y1999 397.9 
y2000 397.9 
y2001 397.9 
y2002 397.9 
y2003 397.9 
y2004 397.9 
y2005 406.3 
y2006 406.3 
y2007 406.3 
y2008 406.3 
y2009 406.3 
y2010 406.3 

dsselm 2 no generation for avoided cost analysis 

sh=dist 

17 y1993 0.0 

dssefc 1 
fc=avod 
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distsh 1typical distribution-owned generation output 
29 y199301 mon 80 70 60 50 40 50
 

60 70 80 70 60 50
 
40 30 30 40 50 60
 
70 80 90 100 100 100
 

y199302 mon 80 70 60 50 40 50
 
60 70 80 70 60 50
 
40 30 30 40 50 60
 
70 80 90 100 100 100
 

y199303rmon 0 0 0 0 0 0
 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

y199304 mon 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

y199305 mon 0 0 0 0 0 o 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

y199306 mon 0 0 0 0 0 0
 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

v199307 mon 0 o o o o o
 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

y199308 mon 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

y199309 mon 0 0 0 0 0 0
 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

y199310 mon 0 0 0 0 0 0
 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

000000
y199311 mon 80 70 60 50 40 50 
60 70 80 70 60 50 
40 30 30 40 50 60
70 80 90 100 100 100
 

y199312mon 80 70 60 50 40 50
 

60 70 80 70 60 50 
40 030 40 50 60
 
70 80 90 100 100 100 
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# HYDRO PLANTS ************* 

# UPDATED 4.11.1993 BIRO
 
# * Vah Cascade
 
# ** without pumped storage Cemy Vah
 

vahchc 1 capacity varies by month 
25 	 .728 .702 .939 1.000 .886 .781
 

.649 .588 .500 .500 .737 .754
 
c total capacity (MW)
 

y1993 560 # M.B. 11/11/93
 
# y1993 1550 # F.D. 6/5/94 based on 1993 Annual Report Phase I
 
vahchm 1minimum flow varies by month
 

25 	 .728 .702 .939 1.000 .886 .781
 
.649 .588 .500 .500 .737 .754
 

c total minimum flow (MW)
 
y1993 50 # Lowered based on Ursiny/Fronc 8/2/94
 

# y1993 133 #Phase I
 
vahche IAVERAGE YEAR - energy varies by month
 

20 0.083 0.080 0.107 0.114 0.101 0.089 
0.074 0.067 0.057 0.057 0.084 0.086 

c total energy (GWh) 
y1993 1834 # average 

# y1993 1500 # 1993 level F.D. 6/5/94 used in 
# used for comparison with 93 Phase I 

vahche 2 DRY YEAR - energy varies by month 
20 0.083 0.080 0.107 0.114 0.101 0.089 

0.074 0.067 0.057 0.057 0.084 0.086 
c total energy (GWh) 

y1993 1205 # Based on fax from Argia 9/20/94 

vahcfc 1no variable cost for hydro energy 
/kwh 2 0.0 

# ** Gabcikovo 61.8% for Slovakia 

gabchc I capacity varies by month 
25 	 0.54 0.58 0.71 0.88 1.00 1.00 

0.93 0.79 0.58 0.47 0.43 0.55 
c total capacity (MW) 
# This represent effective capacity reflect run-of-river operation 
# and lack of reservoir. 

y1993 375 # based on discussion with Ursiny/Fronc 8/2/94 
# changed from 300 to 375 to accomodate for energy M.B. 9/19/94 
# y1993 450 used in Phase Ianalysis 
gabchc 2 DRY YEAR - varies by month 

25 	 0.54 0.58 0.71 0.88 1.00 1.00 
0.93 0.79 0.58 0.47 0.43 0.55 

c total capacity (MW) 
# Ratio used for DRY year 

y1993 270
 
gabchm 1capacity varies by month 

25 	 0.54 0.58 0.71 0.88 1.00 1.00 
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0.93 0.79 0.58 0.47 0.43 0.55
 
c minimum capacity (MW)
 

y1993 180 # based on discussion with Ursiny/Fronc 8/2/94 
# y1993 340 #Phase I 
gabrhm 2 capacity varies by month 

25 0.54 0.58 0.71 0.88 1.00 1.00 
0.93 0.79 0.58 0.47 0.43 0.55
 

c minimum capacity (MW)
 
y1993 130 # Ratio used for DRY year
 

gabche 1AVERAGE YEAR - energy varies by month
 
c average flow and total consumption from Mr.Vladimir Ondrusek
 

20 0.064 0.069 0.084 0.104 0.118 0.118 
0.110 0.093 0.068 0.056 0.051 0.065
 

c total energy (GWh)
 
y1993 1900 # based on discussion with Ursiny/Fronc 8/2/94
 
y1994 2100 # based on discussion with Ursiny/Fronc 8/2/94 
y1996 1300 # based on discussion with Ursiny/Fronc 8/2/94 

# Ondnisek data 
# y1993 1900
 
# y1994 2173 # udaj V.Ondrusek ak prietok vody do stareho 

# koryta bude 400 m3/s 

gabche 2 DRY YEAR - energy varies by month 
c average flow and total consumption from Mr.Vladimir Ondrusek 

20 0.064 0.069 0.084 0.104 0.118 0.118 
0.110 0.093 0.068 0.056 0.051 0.065 

c total energy (GWh) 
y1993 1365 # based on fax from Argia 9/20/94 
y1994 1505 # used same ratio 1725/2405=x/1900..2100..1300 
y1996 932 #
 

gabcfc 1no variable cost for hydro energy 
/kwh 2 0.0 
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# ***********Other Hydro * 

hydrhc I capacity varies by month 
25 .728 .702 .939 1.000 .886 .781 

.649 .588 .500 .500 .737 .754 
c total capacity (MW) 
# y1993 40 # used for 1993 planning analysis 

y1993 96 # F.D. 6/5/93 based on 1993 Annual Report 
hydrhm I minimum flow varies by month 

25 1.00 1.00 1.00 1.00 1.00 1.00 
1.00 1.00 1.00 1.00 1.00 1.00 

c total minimum flow (MW) 
y1993 2
 

hydrhe Ienergy varies by month 
20 0.083 0.080 0.107 0.114 0.101 0.089
 

0.074 0.067 0.057 0.057 0.084 0.086 
c total energy (GWh) 
# y1993 71 # average
 

y1993 56 # 1993 level F.D. 6/5/94 
hydrfc 1no variable cost for hydro energy 

/kwh 2 0.0 

All Pumped Storage Plants 

pscap 1 unit 1generating capacity (MW) 
# 2 735 

2 600 # This should be changed to 600 MW to reflect 
# operational constraints (discussion with Ursiny, 
# Fronz, 8/2/94) 

pseff I efficiency (.72 gWh generation for every gWh pumped) 
2 .72
 

psres I reservoir size (gWh) 
2 350 
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# *** Import Power 

# First Variant - No Imports
 
implcn 1
 

25 - .8817 .8925 .9032 .9032 .9140 .9570
 
.9140 .9140 1.0000 1.0000 .9784 1.0000
 

c total capacity (MW)
 
y1993 0
 

# * Emergency Import Power 

imp2cp 1 # change from non-firm to firm by F.D. 6/5/94 based on
 
# on discussions with SEP indicating emergency imports
 
# are used to meet largest contingency outage.
 

25 .8817 .8925 .9032 .9032 .9140 .9570
 
.9140 .9140 1.0000 1.0000 .9784 1.0000
 

c total capacity (MW)
 
y1993 300
 

imp2fr 1no forced outage rate
 
2 0
 

imp2mr 1no maintenance
 
2 0
 

imp2fc 1cost for imported energy - cost estimates above in 'impefc'
 
fc=impe
 

# *** Export Power 

# First Variant - SEP Projection of Exports 
exptlm 1 
# Exports model by load modification based on the following sales 
# assumptions. 

sh=expt 

# total sales (GWh) 
# 17 y1993 -410 
# y1994 -0 
# y1995 -225 
# y1996 -457 
# y1997 -2500 
# y1998 -3500 
# y1999 -3000 
# y2000 -2500 
# y2001 -2100 
# y2002 -1900 
# y2003 -1800 
# y2004 -1600 
# y2005 -1560 
# y2006 -1300 
# y2007 -1100 
# y2008 -1100 
# y2009 -1100 
# y2010 -1100
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Appendix D Base Case Production 
Simulation Results 



All rights reserved.
 
Elfin -- (C) Copyright 1992 Environmental Defense FunO. Inc.
 

NOTE: 
 The Elfin computer model is confidential and proprietary. USE IS
 
RESTRICTED.
 

The Elfin model was developed by the Envirornental Defense Fund (EDF),
which holds full and exclusive proprietary rights to the Elfin model. 
Use is
permitted only on a confidential basis and only pursuant to written license
 
with restrictions.
 

EDF must be identified clearly as the designer and owner of the Elfin
model in any work product derived from use of the Elfin model that may be
 
seen by third parties.
 

Version 1.98
 
Licensed to Bechtel Corporation.
 
Serial number: 0603
 
Generation model only.

Maximum number of generation plants: 225.
 
Optimized for 8087, which is required.

# COMMAND FILE FOR THE VARIANT 1 - REFERENCE CASE
 
beggen94 -- reset beginning of generation simulation to 1994

lastyr 5 -- Reset last year of simulation to 2005
 
tbldef 1 ebol-en 'Bohunice V-l'
 
tbldef 1 ebo2-en 'Bohunice V-2'
 
tbldef 1 emol-en 'Mohovce 1'
 
tbldef 1 emo2-en 'Mohovce 2'
 
tbldef 1 evl2-en 'Vojany 1 1-2'
 
tbldef 1 ev34-en 'Vojany 1 3-4'
 
tbldef 1 ev56-en 'Vojany 1 5-6'
 
tbldef 1 ev24-en 'Vojany 2 1-4'
 
tbldef 1 ev26-en 'Vojany 2 5-6'
 
tbldef 1 enal-en 'Novaky A 1-2'
 
tbldef 1 ena3-en 'Novaky A 3'
 
tbldef 1 ena4-en 'Novaky A 4'
 
tbldef 1 enar-en 'Novaky A New'
 
tbldef 1 enbl-en 'Novaky B la'
 
tbldef 1 enbh-en 'Novaky B lb'
 
tbldef 1 enb2-en 'Novaky B 2'
 
tbldef 1 enb3-en 'Novaky B 3'
 
tbldef 1 teko-en 'TEKO-Kosice'
 
tbldef 1 vahc-en 'Vah Cascade'
 
tbldef 1 gabc-en 'Gabcikovo'
 
tbldef 1 hydr-en 'Other hydro'

tbldef 1 ppcs-en 'Generic GCC'
 
tbldef 1 izse-en 'Ind-ZSE'
 
tbldef 1 isse-en 'Ind-SSE'
 
tbldef 1 ivse-en 'Ind-VSE'
 
tbldef 1 isep-en 'Ind-SEP'
 
tbldef 1 dzse-en 'RDU-ZSE'
 
tbldef 1 dsse-en 'RDU-SSE'
 



tbldef 1 brat-en 'Tp Bratislava'
 
tbldef 1 komr-en 'Tp Komarno'
 
tbldef I senn-en 'Senne GCC'
 
tbldef 1 kosc-en 'Kosice GCC'
 
tbldef 1 ziln-en 'Zilina GCC'
 
tbldef 1 mart-en 'Martin GCC'
 
tbldef 1 ziar-en 'Ziar GCC'
 
tbldef 1 prsv-en 'Presov GCC'
 
tbldef 1 vojn-en 'Vojany GCC'
 
tbldef 1 gast-en 'Simple Cycle'
 
tbldef 1 dsmr-en 'DSM'
 
tbldef 1 intr-en 'Interruptible'
 
tbldef 1 impl-en 'Imports'
 
tbldef 1 imp2-en 'Emergency'
 
tbldef 1 expt-en 'Exports'

tbldef 1 ebol-varc 'Bohunice V-I'
 
tbldef 1 ebo2-varc 'Bohunice V-2'
 
tbldef 1 emol-varc 'Mohovce 1'
 
tbldef 1 emo2-varc 'Mohovce 2'
 
tbldef 1 ev12-varc 'Vojany 1 1-2'
 
tbldef 1 ev34-varc 'Vojany 1 3-4'
 
tbldef 1 ev56-varc 'Vojany 1 5-6'
 
tbldef I ev24-varc 'Vojany 2 2-4'
 
tbldef 1 ev26-varc 'Vojany 2 5-6'
 
tbldef 1 enal-varc 'Novaky A 1-2'
 
tbldef 1 ena3-varc 'Novaky A 3'
 
tbldef 1 ena4-varc 'Novaky A 4'
 
tbldef 1 enar-varc 'Novaky A New'
 
tbldef 1 enbl-varc 'Novaky B la'
 
tbldef 1 enbh-varc 'Novaky B 1b'
 
tbldef I enb2-varc 'Novaky B 2'
 
tbldef 1 enb3-varc 'Novaky B 3'
 
tbldef 1 teko-varc 'TEKO-Kosice'
 
tbldef 1 vahc-varc 'Vah Cascade'
 
tbldef 1 gabr-varc 'Gabcikovo'
 
tbldef 1 hydi-varc 'Other hydro'
 
tbldef 1 ppcs-varc 'Generic GCC'
 
tbldef 1 izse-varc 'Ind-ZSE'
 
tbldef 1 isse-varc 'Ind-SSE'
 
tbldef 1 ivse-varc 'Ind-VSE'
 
tbldef 1 isep-varc 'Ind-SEP
 
tbldef 1 dzse-varc 'RDU-ZSE'
 
tbldef 1 dsse-varc 'RDU-SSE'
 
tbldef 1 brat-varc 'Tp Bratislava'
 
tbldef 1 komr-varc 'Tp Komarno'
 
tbldef 1 senn-varc 'Senne GCC'
 
tbldef 1 kosc-varc 'Kosice GCC'
 
tbldef 1 ziln-varc 'Zilina GCC'
 
tbldef 1 mart-varc 'Martin GCC'
 
tbldef 1 ziar-varc 'Ziar GCC'
 
tbldef 1 prsv-varc 'Presov GCC'
 
tbldef 1 vojn-varc 'Vojany GCC'
 
tbldef 1 gast-varc 'Simple Cycle'
 



tbldef 1 dsmr-varc 'DSM'
 
tbldef 1 intr-varc 'Inter. Load'
 
tbldef 1 impl-varc 'Imports'
 
tbldef 1 imp2-varc 'Emergency'

tbldef 1 expt-varc 'Exports'

tbldef I sys-load 'Total load'
 
tbldef 1 sys-sstc 'Total System'

tbldef 1 .,s-sfcs 'Total Fuel'
 
tbldef 1 sys-somc 'Variable O&M'
 
tbldef 1 sys-cens 'ENS cost'
 
tbldef 1 sys-ens 'ENS'
 
tbldef 1 sys-lolp 'LOLP'
 
tbldef 1 sys-endu 'Dump energy'

tbldef 1 sys-mc 'Marginal Cost'
 
tbldef 1 izse-cp 'Ind-owned-ZSE'
 
tbldef 1 isse-cp 'Ind-owned-SSE'
 
tbldef 1 ivse-cp 'Ind-owned-VSE'
 
tbldef I isep-cp 'Ind-owned-SEP'
 
tbldef L duie-cp 'RDU-owned-ZSE'
 
tbldef 1 ds-,e-cp 'RDU-owned-SSE'
 
npwks 
 -- No weekly tables will be printed.
 
prgen ann
 
# prgen 1 2 3 4 5 6 7 8 9 10 11 12 ann 
# Print annual generation tables
 pranmc -- End of year Marginal Cost, LOLP and 
 ENS tables will be printed.

c prspgn 
 # Print subperiod generation tables in
npspgn -- Tables of unit-by-unit generation by subperiod will NOT be printed.c premis 1 # Print annual emissions tables
 
npspem -- Subperiod emissions tables will NOT be printed.
npemgs 
 -- Summary tables of emissions (GENSUM) will NOT be printed.npspgs -- Summary tables of generation by subperiod (GENSUM) will NOT be printed.maxerr -- Maximum number of errors allowed set to 
 500.

usemla -- Mono-linear load scaling algorithm will be used. 
# prpic
 
# Perform the simulation
 
mrordr 1 


- overall must-run order

# mrordr 2 # unconstrained
 
# exptlm 2 #no exports
avodfc 3 
 -
rungen -- begin run number 1--

avoided cost for industry and distribution-owned plants
Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit
 



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

run 1 -- 1994 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 1
 
L o a d S u m m a r y 
 a n d M a i n t e n a n c e 
 A 1 1 o c a t i o n -- 1994
 

Load data scaled Load data after 
 Remaining load
to match weekly demand side
Raw load data Gross firm capacity and after exogenous
input requirements modifications maintenance allocation 
 load modifications
 
---------------.------------------


Typ. Peak 
Min. Load Peak Min. Load Peak 
Min. Gross Res. Maint Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load 
 load fac. Energy load load cap. mar. cap. cap. mar. 
 fac. Energy load load fac.
(GWh) (MW) (MW)(Pct) (GWh) (MW) (MW) (Pct) (GWh) (MII) (MW) 
 (MW)(Pct) (MW) (MI) (Pct) (GWh) (MW) (MW)(Pct)
1 744 2157 3352 2287 86.5 2063 3307 2051 3.8 
 2063 3307 2051 4552 37.6 
 12 4540 37.3 0.000 1697 2815 1561 81.0
2 672 1927 3242 2296 88.5 1843 3198 2048 85.8 1843 3198 2048
3 744 2058 3129 2251 88.4 1910 3089 2023 85.7 1970 
4606 44.0 18 4589 43.5 0.000 1516 2657 1557 84.9
3089 2023 4654 50.7 
 444 4210 36.3 0.000 1763 2774 1736 85.4
4 720 1853 3053 2044 84.3 1772 3013 1851 81.7 
 1772 3013 1851 4745 57.5 
 485 4260 41.4 0.000 1596 2737 1596 81.0
5 744 1731 2669 1912 87.1 1656 2930 
 1376 76.0 1656 2930 1376 
 4692 60.1 579 4114 40.4 0.000 1500 2704 1150 74.6
6 720 1672 2694 1836 86.2 1600 2560 1781 86.8 1600 2560 
 1761 4634 81.0 483
7 744 1592 2562 1733 83.5 1523 2527 

4150 62.1 5.000 1456 2558 1571 79.1
1586 81.0 1523 2527 1586 
 4508 78.4 466 4042 60.0 5.000 1389 2526 1394 73.9

4415 64.4 454 3961 47.5 1.935 1482 2683 1339 74.2
 

8 744 1698 2720 1721 83.9 1624 2685 1539 81.3 1624 2685 1539
9 720 1710 2838 1895 83.7 1637 2801 1725 81.2 
 1637 2801 1725 
 4307 53.8 284 4023 43.6 0.000 1493 2580 1516 80.4
10 744 1918 3071 1949 83.9 1835 3029 1749 81.4 
 1835 3029 1749
11 720 2041 3286 2203 86.3 1953 3241 1974 83.7 1953 
4285 41.5 431 3854 27.2 0.000 1652 2748 1491 80.8
3241 1974 4574 41.1
12 744 2124 3307 22 4552 40.5 0.000 1611 2777 1497 80.6
2232 86.3 2033 3264 2000 83.7 2033 3264 2000 
 4661 42.8 12 4649 42.4 0.000 1671 2787 1504 80.6
-----------------------------.------------.-----.----.------------.-----


-AN 8760 22479 3352 1721 76.6 21508 3307 1376 74.2 21508 3307 1376 
 18826 2815 1150 76.3
 



--------- 

run 1 -- 1994 -- Scenario 1- SEP May 1994 
Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 4
 
S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 1994
 

Peak Week Un Com- -Outage Energy------- Cap. Fuel
capacity it mit. FOR MOR Btu Fuel --Variable--- -Marginal--------- M$-
GWh fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW s % 
 % % Load Pump Dump Total % btu
Nuclear 1640 4 100 5.0 13.5 11546 188 0 11733 81.7 
Mbtu Fuel O&M Tot. % /kWh O&M var O&M
137 11655 0.45 5.2
Lignite 342 7 2 1.3z 0.2 5.4 1.07 5.1 0.00 63.94
9.1 12.8 504 2 0 
 506 17.1 6.8 13478 2.30 31.0 0.2 31.2 4.01 28.6
Coal 0.00 15.79
521 5 73.9 11.5 8.1 2244 
 68 0 2312 57.5 24.0 10386 1.81 18.8 1.0 19.8
Gas- power 352 4 10.0 0.0 414 0 

1.15 21.4 0.00 45.89
 
Hydro 0 414 13.4 4.6 11046 3.46 38.2 0.3 38.5 11.48 38.3
680 3 0.0 0.0 3957 27 6 3990 61.2 0.00 15.94
 
Industry 339 

0.0 0 0.00 0.0 0.0 0.0 37.71 27.0 0.00 0.00
0 0.0 0.0 2123 0 0 2123 111 0.0 0
Distribution 152 0 0.0 0.0 
0.00 49.7. 0.0 49.7 0.00 0.0 0.00 105.52
559 0 0 559 117 
 0.0 0 
0.00 49.7 0.0 49.7 0.00 0.0
DSM. 0.00 27.79
0 0 0.0 0.0 0 0
Interruptible 0 0 0.0 0.0 0 0 

0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
0 0 0.0 0.0 0 0.00
Import/Export 265 1 0.0 0.0 1 0 0 
0.0 0.0 0.0 0.00 0.0 0.00 0.00


1 0.0 0.0 0 0.00 54.4 
 0.0 54.4 0.07 54.4 0.00
Pumped storage 600 0.03
160 160 3.0
(pumping nec.) ( 600) 11.58 29.9

(223) 
 32.94 22.2
........----------------------------------------------------------------------------------------------------------------------------


Total firm 4552 + CS = 4552 37.6% reserv 21508 285 6 21799 
 172.2
Committed 4152 = 4152 25.6% 12.6 100.0 26.8 0.00 274.90ENS 0.0318 LOLP 0.000040 ( 0.015 days) Energy Not Served 0.00 50.0
after MOR 4141 0.00
= 4141 25.2% ......... Commit target
after FOR 3977yy 3638 M- 10.0% Avg. Marginal Cost 26.8
= 3977 20.3% Load 21508 GWh Spin. target 331 M11 10.0%
post-DS Peak ( 4pm Tue) 3307 -- based on RC 26.8 274.90
Fuel $269.96 - Dump 0.00 + O&M 4.94 + ENS 0.00 = Total var. $274.90 + Other 
 0.00 = $274.90 

* Values from last typical week.z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target.
 



run 1 -- 1994 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 


S E A S O N A L SUMMARY -- Ave rag e M a r g i n a 1 C o s t s 
 by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4
 

1 28.1 30.6 18.6 29.6 33.7
 
2 28.3 30.7 18.2 29.8 34.3
 
3 26.2 29.7 16.8 26.6 31.6
 
4 25.0 27.0 16.1 26.0 30.9
 
5 25.0 28.6 16.0 24.9 30.4
 

............-------------------------------------------------------


Average 26.8 29.5 17.3 27.8 32.6
 

Loss of load probability (%)
 
1 0.0051 0.0025 0.0002 0.0063 0.0115
 
2 0.0087 0.0054 0.0003 0.0057 0.0232
 
3 0.0013 0.0030 0.0001 0.0003 0.0017
 
4 0.0000 0.0000 0.0000 0.0000 0.0001
 
5 0.0001 0.0003 0.0000 0.0000 0.0002
 

............-------------------------------------------------------


Average 0.0040 0.0030 0.0001 0.0029 0.0101
 

E n e r g y n o t s e r v e d (GWh)

1 0.0041 0.0006 0.0000 0.0013 0.0023
 
2 0.0255 0.0044 0.0001 0.0042 0.0168
 
3 0.0020 0.0013 0.0000 0.0001 0.0006
 
4 0.0000 0.0000 0.0000 0.0000 0.0000
 
5 0.0001 0.0000 0.0000 0.0000 0.0000
 

............-------------------------------------------------------


Total 0.0318 0.0063 0.0002 0.0056 0.0197
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run 1 -- 1995 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 7
 
L o a d S u m m a r y a n d M a i n t e n a n c e 
 A 1 1 o c a t i o n -- 1995
 

Load data scaled Load data after 
 Remaining load
to match weekly demand side 
 Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
--------------------------- ---------------.------------------

Typ. Peak 
Min. Load Peak Min. Load Peak 
 Min. Gross Res. Maint Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load 
load fac. Energy load load cap. mar. cap. cap. mar. 
 fac. Energy load load fac.
(GWh) (MW) (MW) (Pct) (GWh) (MW.) (MW)(Pct) (GWh) (MW) (MW) (MI) (Pct) (MW1) (MW)(Pct) (GWh) (MW) (MW)(Pct)1 744 2157 3352 2287 86.5 2058 3304 2041 83.7 2058 3304 2041 4796 45.1 12 
 4784 44.8 0.000 1712 2840 1578 81.0
2 672 1927 3242 2296 88.5 1839 3195 2038 85.7 1839 3195 2038 4853 51.9 231 4622 44.7 0.000 1529 2680 1573 84.9
3 744 2058 3129 2251 88.4 1966 3086 2013 85.6 1966 3086 
 2013 4797 55.4 423 4374 41.7 0.000 1780 2801 1756 85.4
4 720 1853 3053 2044 84.3 1768 3010 1843 81.6 1768 3010 1843 
 4890 62.5 524 4366 45.0 0.000 1614 2764 1617 81.1
5 744 1731 2669 1912 87.1 1653 2927 1369 75.9 1653 2927 
 1369 4837 65.2 555 4282 46.3 1.936 1517 2730 1171 74.7
6 720 1672 2694 1836 86.2 1597 2557 1773 86.7 1597 2557 1773 4779 86.9
7 744 585 4193 64.0 5.000 1473 2581 1591 79.3
1592 2562 1733 83.5 1520 2524 1579 80.9 1520 2524 
 1579 4653 84.3 769 3884 53.9 5.000 1407 2549 1416 74.2
8 744 1698 2720 1721 83.9 1620 2683 1532 81.2 1620 2683 1532 4560 70.0 
 649 3911 45.8 0.000 1500 2707 1360 74.5
9 720 1710 2838 1895 83.7 1633 2798 1718 81.1 1633 
 2798 1718 4452 59.1 
 637 3814 36.3 0.000 1510 2606 1537 80.5
10 744 1918 3071 1949 83.9 1831 3026 1740 81.3 1831 
 3026 1740 4428 46.3 
 518 3910 29.2 0.000 1669 2775 1512 80.9
11 720 2041 3286 2203 86.3 1949 3238 1964 83.6 
 1949 3238 1964 
 4719 45.8 431 4288 32.4 0.000 1626 2801 1514 80.6
12 744 2124 3307 2232 86.3 2028 3261 1990 83.6 2028 3261 1990 4805 47.4 
 91 4714 44.6 0.000 1686 2811 1521 80.6
 

.--.-----.-----.-------------------------
AN 8760 22479 3352 1721 76.6 21462 3304 1369 74.2 21462 3304 - .1369 
 19023 2840 1171 76.5
 



--------- 

run 1 -- 1995 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 
 10
 

S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 1995
 

Peak Week Un Com- -Outage 
 Energy------- Cap. Fuel Btu Fuel --Variable--- -Marginal-M-------------capacity it mit. FOR

MW s % % 

MOR GWh fac. tr. /kWh $/ mills/kWh time mills Other Fuel +% Load Pump Dump Total % btu Mbtu Fuel O&M Tot. % /kWh O&M var O&M
Nuclear 1640 4 
100 5.0 20.7 10689 123 0 10811 75.3 126 11651 0.50 5.8 0.2 6.0
Lignite 433 8 6.7z 9.9 13.0 551 12 
0.58 5.6 0.00 65.19


0 563 14.9 6.5 11571 2.53 29.3 
 0.2 29.4 2.67 31.5 0.00 16.57
Coal 521 5 90.3 11.5 8.1 
 2841 45 0 2886 71.7 30.6 10608 1.84 19.5 1.0 20.6 
 0.95 22.4 0.00 59.38
Gas- power 528 6 10.0 5.7 834 18 0 852 
18.4 9.4 11046 3.70 40.9 0.3 41.1 18.24 41.0 0.00 35.05
Hydro 680 
 3 0.0 0.0 3973 17 0 3990 61.2 0.0 0 0.00 0.0 0.0 0.0 39.27 36.4 0.00 0.00
Industry 
 335 0 0.0 0.0 2095 0 0 2095 111 0.0 0 
0.00 49.7 0.0 49.7 0.00 0.0 0.00 104.11
Distribution 155 0 
 0.0 0.0 569 0 0 569 
 117 0.0 0 
0.00 49.7 0.0 49.7 0.00 0.0 0.00 28.29
DSM. 
 0 0 0.0 0.0 0 0 0 G 0.0 0.0 
 0 0.00 0.0 0.0 0.0 0.00 0.0 
 0.00 0.00
Interruptible 0 0 0.0 0.0 0 
 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 
 0.0 0.00 0.00
Import/Export 
 239 1 0.0 0.0 -225 0 0 -225-10.0 0.0 0 0.00 43.2 0.0 43.2 0.03 65.9 0.00 -9.71
Pumped storage 600 135 135 2.6 
 8.56 37.3
(pumping nec.) 
 { 600} (188) 29.68 26.9
..----------------------------------------------------------------------------------------------------------------------------------

Total firm 4796 + CS = 4796 45.1% reserv 21462 214 0 21676 172.5 
 13.8 100.0 34.0 0.00 298.88
Committed 4284 
 = 4284 29.7% ENS 0.0123 LOLP 0.000017 ( 0.006 days) Energy Not. Served 
0.00 50.0 0.00
after MOR 4273 = 4273 29.3% Commit target 3634 MW 10.0% Avg. Marginal Cost 34.0
after FOR 4091yy = 4091 23.8% Load 21462 GWh Spin. target 330 M1 10.0% -- based on RC
post-DS Peak ( 4pm Tue) 3304 Fuel $293.33 - Dump 0.00 + O&M 5.55 

34.0 298.88
 
+ ENS 0.00 = Total var. $298.88 + Other 0.00 = $298.88 

* Values from last typical week. 
z Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target. 

00 



run 1 -- 1995 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 12
 
S E A S 0 N A L S U M M A R Y -- A v e r a g e M a r g i n a 1 C o s t s 
 by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4


1 35.6 38.8 27.4 33.3 42.9
 
2 35.6 38.7 27.4 33.1 43.1
 
3 33.4 37.7 25.5 30.5 39.9
 
4 31.9 34.3 24.0 30.3 38.9
 
5 32.3 36.1 24.6 29.4 39.0
 

............-------------------------------------------------------


Average 34.0 
 37.4 26.1 31.6 
 41.1
 
L o s s o f 1 o a d p r o b a b i 1 i t y (%)


1 0.0015 0.0009 0.0001 0.0004 0.0045
 
2 0.0040 0.0027 0.0001 0.0020 0.0109
 
3 0.0004 0.0010 0.0000 0.0000 0.0006
 
4 0.0000 0.0000 0.0000 0.0000 0.0000
 
5 0.0000 0.0001 0.0000 0.0000 0.0000
 

............-------------------------------------------------------

Average 0.0017 0.0013 0.0000 
 0.0008 0.0046
 

E n e r g y n o t s e r v e d (GWh)

1 0.0011 0.0002 0.0000 0.0001 0.0009
 
2 0.0105 0.0019 0.0000 0.0012 0.0074
 
3 0.0006 0.0004 0.0000 0.0000 0.0002
 
4 0.0000 0.0000 0.0000 0.0000 0.0000
 
5 0.0000 0.0000 0.0000 0.0000 0.0000
 

............-------------------------------------------------------


Total 0.0123 0.0025 0.0001 0.0013 0.0084
 



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

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

run 1 -- 1996 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 13
 

L o a d S u m m a r y a n d M a i n t e n a n c e 
 A 1 1 o c a t i o n -- 1996
 

Load data scaled Load data after 
 Remaining load
to match weekly demand side 
 Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
 
----------------- --------------------------------.----------------------
Typ. Peak Min. Load 
 Peak Min. Load Peak Min. Gross Res. Maint 
 Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load load fac. Energy load load cap. mar. cap. 
cap. mar. fac. Energy load load fac.
(GWh) (MW) (MW) (Pct) (GWh) (MW) (MI) (Pct) (GWh) (MW) (MW) (MW)(Pct) (MW) (MW)(Pct) (GWh) (MW) (MW)(Pct)1 744 2157 3352 2287 86.5 2094 3358 2082 83.8 2094 3358 2082 4773 42.1 262 4511 34.3 0.000 1762 2915 1638 81.22 696 1996 3242 2296 88.5 1938 3247 2080 85.8 1938 3247 2080 4834 48.9 421 4413 35.9 0.000 1630 2749 1634 85.2
3 744 2058 3129 2251 88.4 2000 3136 2054 85.7 2000 3136 2054 4765 51.9 423 4343 38.5 0.000 1837 2881 1826 85.74 720 1853 3053 2044 84.3 1800 3059 1880 81.7 1800 3059 1880 4858 58.8 479 4379 43.2 0.000 1665 2842 1683 81.4
5 744 1731 2669 1912 87.1 1682 2975 1397 76.0 1682 2975 1397 4805 61.5 
 442 4363 46.6 1.968 1567 2806 1228 75.16 720 1672 2694 1836 86.2 1625 2599 1808 86.8 1625 2599 1808 4747 82.6 
 485 4262 64.0 5.000 1522 2649 1655 79.87 744 1592 2562 1733 83.5 1546 2566 1610 81.0 1546 2566 1610 4721 84.0 1039 3683 43.6 0.000 1455 2617 1475 74.78 744 1698 2720 1721 83.9 1649 2727 1563 81.3 1649 2727 1563 4629 69.8 1212 3416 25.3 0.000 1549 2777 1419 75.09 720 1710 2838 1895 83.7 1662 2844 1752 81.2 1662 2844 1752 4520 58.9 488 4032 41.8 0.000 1559 2680 1600 80.8
10 744 1918 3071 1949 83.9 1863 3076 1776 81.4 1863 3076 1776 4597 49.4 432 4165 35.4 0.000 1723 2853 1576 81.2
11 720 2041 3286 2203 86.3 1983 3291 2004 83.7 1983 3291 2004 4897 48.8 801 4095 24.4 0.000 1673 2874 1573 80.8
12 744 2124 3307 2232 86.3 2064 3314 2030 83.7 2064 3314 2030 4982 50.3 73 4909 48.1 5.000 1735 2885 1580 80.8
 

------------.---------.--------------------


AN 8784 22548 3352 1721 76.6 21906 3358 1397 74.3 21906 3358 1397 
 19676 2915 1228 76.8
 

IL 



--------- 

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

run 1 -- 1996 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 16
 

S u m m a r y (gensum) -- A n n u a 1 g e n e r a t i o n 
 1996
 

Peak Week Un Com- -Outage 
 Energy------- Cap. Fuel Btu Fuel --Variable--- -Marginal-------- MS------capacity it mit. FOR MOR 
 GWh fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW s % % % Load Pump Dump Total % btu Mbtu Fuel O&M Tot. % /kWh O&M var O&M
Nuclear 1640 4 100 5.0 27.8 9847 
 33 0 9880 68.6 115 11650 0.55 6.4 
 0.2 6.6 0.00 0.0 0.00 65.31
Lignite 428 8 7.2z 9.9 6.9 810 6 
 0 816 21.9 9.6 11748 
 2.64 31.0 0.2 31.2 3.00 32.9 0.00 25.44
Coal 521 7 93.3 11.5 8.1 3363 
 20 0 3383 72.0 36.0 10637 1.88 20.0 
 1.1 21.1 0.30 26.7 0.00 71.39
Gas- power 528 6 
 10.0 5.6 2208 85 0 2292 49.4 25.3 11032 3.79 41.8 0.3 42.1 26.38 42.0 0.00 
 96.47
Hydro 680 3 
 0.0 0.0 3188 10 0 3199 49.0 0.0 
 0 0.00 0.0 0.0 0.0 43.12 47.4 0.00 0.00
Industry 332 0 0.0 0.0 2083 0 0 2083 111 0.0 0 0.00 49.7
Distribution 164 0 0.0 0.0 606 0 0 
0.0 49.7 0.00 0.0 0.00 103.50
606 116 0.0 0 
0.00 49.7 0.0 49.7 0.00 0.0 0.00 30.11
DSM. 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00


0 0 0.0 0.0 0 

Interruptible 0 0 0.0 0.0 0 0 
 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 
 0.00
Import/Export 212 
 1 0.0 0.0 -309 0 0 -309-15.3 
 0.0 0 0.00 27.4 0.0 27.4 4.82 79.7 0.00 -8.46
Pumped storage 600 111 
 111 2.1 
 11.48 52.8
(pumping nec.) 
 ( 600) {153) 
 10.89 40.8
 

Total 
firm 4773 + CS = 4773 42.1% reserv 21906 133 0 22059 186.0Committed 4266 17.4 100.0 46.9 0.00 383.78
= 4266 27.0% ENS 0.0358 LOLP 0.000054 ( 0.020 days) Energy Not Served 0.01 50.0 0.00
after MOR 4004 = 4004 19.2% Commit target 3694 MW 10.0% Avg. Marginal Cost 46.9
after FOR 3835yy = 
3835 14.2% Load 21906 GWh Spin. target 336 MW 10.0% -- based on RC 
 46.9 383.78
post-DS Peak ( 4pm Tue) 3358 Fuel $377.41 - Dump 0.00 + O&M 6.37 + ENS 0.00 = Total var. 
$383.78 + Other 0.00 $383.78
 

* Values from last typical week. 
z Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target.
 

0 



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

run 1 -- 1996 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 18
 
S E A S 0 N A L S U M M A R Y -- A v e r a g e M a r g i n a 1 C o s t s 
 by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4


1 49.2 42.1 42.0 54.7 57.6
 
2 48.9 42.1 42.0 54.7 
 56.8
 
3 46.1 42.0 39.6 51.3 51.3
 
4 44.5 40.2 38.1 51.0 48.5
 
5 43.7 41.3 37.7 47.5 48.2
 

............-------------------------------------------------------


Average 46.9 41.6 40.3 52.5 53.2
 
Loss of load probability (%)


1 0.0048 0.0030 0.0001 0.0024 0.0136
 
2 0.0128 0.0075 0.0002 0.0111 0.0324
 
3 0.0010 0.0020 0.0000 0.0001 0.0018
 
4 0.0000 0.0000 0.0000 0.0000 0.0001
 
5 0.0001 0.0001 0.0000 0.0000 0.0001
 

............-------------------------------------------------------


Average 0.0054 0.0035 0.0001 0.0042 0.0136
 

E n e r g y n o t s e r v e d (GWh)

1 0.0033 0.0006 0.0000 0.0004 0.0023
 
2 0.0311 0.0051 0.0001 0.0060 0.0200
 
3 0.0013 0.0007 0.0000 0.0000 0.0006
 
4 0.0000 0.0000 0.0000 0.0000 0.0000
 
5 0.0000 0.0000 0.0000 0.0000 0.0000
 

Total 0.0358 0.0064 0.0001 0.0064 0.0229
 



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

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

run 1 -- 1997 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 19
 

L o a d S u m m a r y a n d M a i n t e n a n c e 
 A 1 1 o c a t i o n -- 1997
 

Load data scaled Load data after 
 Remaining load
 
to match weekly 
 demand side Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
 

------------------------------ --------------.-----------------

Typ. Peak Min. Load Peak Min. Load Peak 
Min. Gross Res. Maint Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load load fac. Energy load load 
cap. mar. cap. cap. mar. fac. Energy load load fac.


(GWh) (MW) (MI) (Pct) (GWh) (M-1) (MW) (Pct) (GWh) (MW) (MWf) (MW) (Pct) (M-1) (MW) (Pct) (GWh) (MW) (MW)(Pct)
1 744 2157 3352 2287 86.5 2145 3434 2139 83.9 2145 3434 2139 5351 55.8 61 5290 54.0 4.333 1789 3017 1679 79.7
2 672 1927 3242 2296 88.5 1917 3321 2137 85.9 1917 3321 2137 5497 65.5 382 5115 54.0 0.895 1598 2766 1675 86.0
3 744 2058 3129 2251 88.4 2049 3207 2110 85.9 2049 3207 2110 
 5136 60.1 553 4583 42.9 0.000 2060 3188 2117 86.94 720 1853 3053 2044 84.3 1843 3128 1930 81.8 1843 3128 
 1930 5130 64.0 429 4701 50.3 0.000 1878 3147 1968 82.9
5 744 1731 2669 1912 87.1 1722 3043 1436 76.1 1722 3043 1436 
 5050 66.0 427 4623 51.9 0.000 1783 3109 1502 77.1
6 720 1672 2694 1836 86.2 1664 2658 1856 86.9 1664 2658 1856 4992 87.8 591 
 4401 65.6 5.000 1730 2941 1938 81.7
7 744 1592 2562 1733 83.5 1583 2624 1652 81.1 1583 2624 1652 
 4867 85.5 825 4041 54.0 1.795 1666 2908 1752 77.0
8 744 1698 2720 1721 83.9 1689 2788 1605 81.4 1689 2788 1605 4774 71.2 853 3921 40.6 0.000 1764 3072 1697 77.29 720 1710 2838 1895 83.7 1702 2909 ?798 81.3 1702 2909 1798 4665 60.4 446 4219 45.0 0.000 1768 2980 1881 82.4
10 744 1918 3071 1949 83.9 1908 3146 1824 81.5 1908 3146 1824 4647 47.7 481 4166 32.4 0.000 1943 3158 1860 82.7
11 720 2041 3286 2203 86.3 2031 3365 2059 83.8 2031 3365 2059 5155 53.2 559 
 4597 36.6 0.000 1698 2975 1612 79.3
12 744 2124 3307 2232 86.3 2113 3389 2086 83.8 2113 3389 2086 5240 54.6 341 4899 44.5 0.000 1761 2987 1620 79.3
 

AN 8760 22479 3352 1721 76.6 22365 3434 
 1436 74.3 22365 3434 1436 
 21438 3188 1502 76.8
 

tv 

I: 
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run 1 -- 1997 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 22
 

S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 1997
 

Peak Week Un Com- -Outage Energy------- Cap. Fuel 
 Btu Fuel --Variable--- -Marginal-M-------M$------capacity it mit. FOR MOR 
 GWh fac. tr. /kWh $/ mills/kwlh time mills Other Fuel +
MW s % % % Load Pump Dump Total % btu Mbtu Fuel O&M Tot. % /kWh O&M var O&M
Nuclear 2051 5 100 5.0 19.4 13571 115 0 13686 76.2 160 11655 0.61 7.1 
 0.2 7.3 3.16 6.8 0.00 99.86
Lignite 398 7 0.Oz 
 9.7 9.0 465 8 0 473 13.7 5.9 12412 2.75 34.1 0.1 34.3 4.07 34.2 
 0.00 16.20
Coal 721 6 78.2 10.3 7.5 3086 
 69 0 3155 61.7 33.0 10454 1.97 20.6 
 1.1 21.7 0.94 26.0 0.00 68.35
Gas- power 528 6 10.0 5.7 959 48 0 
1007 21.8 11.1 11041 3.89 43.0 0.3 43.2 17.93 43.1 0.00 43.53
Hydro 
 680 3 0.0 0.0 3167 23 0 3190 49.0 0.0 0 0.00 0.0 0.0 
 0.0 42.50 36.1 0.00 0.00
Industry 329 0 0.0 0.0 
 2057 0 0 2057 111 0.0 0 
0.00 49.7 0.0 49.7 0.00 0.0 0.00 102.24
Distribution 373 0 
 0.0 0.0 1370 0 0 1370 117 0.0 
 0 0.00 49.7 0.0 49.7 0.00 0.0 0.00 68.09
DSM. 0 0 0.0 0.0 0 0 
 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Interruptible 0 0 0.0 0.0 0 
 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Import/Export 
 -21 1 0.0 0.0 -2499 0 0 -2499 7338 0.0 0 0.00 45.6 
 0.0 45.6 0.06 96.5 0.00 -113.96
Pumped storage 600 190 
 190 3.6 
 12.57 39.9
(pumping nec.) { 600) 
 (263) 
 18.76 31.7
Total firm 5330 + CS = 5330 55.2% reserv 22365 263 0 22628 209.5 12.6 100-0 35.9 0.00 284.32
Committed 4632 = 4632 34.9% ENS 0.0504 LOLP 0.000056 
( 0.020 days) Energy Not Served 0.01 50.0 0.00
after MOR 4621 = 4621 34.6% 
 Commit target 3777 MW 10.0% Avg. Marginal Cost 35.9
after FOR 4421yy = 4421 28.7% Load 22365 GWh Spin. target 343 MW 10.0% -- based on RC 35.9 
 284.32
post-DS Peak ( 4pm Tue) 3434 Fuel $278.09 - Dump 0.00 
 + O&M 6.23 + ENS 0.00 = Total var. $284.32 + Other 0.00 = $284.32 

Values from last typical week. 
z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target. 



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

----------------------------------------------------------------------
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run 1 -- 1997 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 24
 
S E A S O N A L SUMMARY -- Ave rag e M a r g i n a 1 
 C o s t s by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4


1 38.4 24.7 43.1 42.1 43.6
 
2 38.0 24.4 43.1 41.6 42.6
 
3 35.0 24.0 39.9 37.0 38.8
 
4 33.2 21.2 37.8 36.8 37.0
 
5 33.1 22.2 37.9 35.7 36.3
 

Average 35.9 23.5 40.8 39.1 
 40.1
 

L o s s 
 o f 1 o a d p r o b a b i I i t y (%)

1 0.0083 0.0002 0.0005 0.0067 0.0254
 
2 0.0121 0.0006 0.0003 0.0067 0.0406
 
3 0.0011 0.0004 0.0001 0.0004 
 0.0035
 
4 0.0001 0.0000 0.0000 0.0001 0.0004
 
5 0.0002 0.0000 0.0000 0.0000 0.0005
 

Average 0.0056 0.0003 0.0002 0.0033 
 0.0185
 
E n e r g y n o t s e r v e d (GWh)


1 0.0085 0.0000 0.0001 0.0017 0.0067
 
2 0.0395 0.0004 0.0001 0.0051 0.0338
 
3 0.0022 0.0002 0.0000 0.0002 0.0018
 
4 0.0002 0.0000 0.0000 0.0000 0.0001
 
5 0.0001 0.0000 0.0000 0.0000 0.0001
 

Total 0.0504 0.0006 0.0003 0.0069 0.0426
 

% U
 



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

run 1 -- 1998 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 25
 
L o a d S u m m a r y a n d 
 M a i n t e n a n c e 
 A 1 1 o c a t i o n -- 1998
 

Load data scaled Load data after 
 Remaining load
to match weekly demand side 
 Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
 
Typ. Peak Min. Load 
 Peak Min. Load 
 Peak Min. Gross Res. Maint
Wk Hrs. Energy load load fac. Energy load Net Res. Maint Peak Min. Load
load fac. Energy load load cap. mar. cap. cap. mar. 
fac. Energy load load fac.
(GWh) (MW) (MW)(Pct) (GWh) (MW) (MW)(Pct) (GWh) (MW) (MW) (Mq) (Pct) (MW) (MW)(Pct) (GWh) (MW)1 744 2157 3352 2287 86.5 2232 3558 2247 84.3 2232 3558 

(MW,(Pct)
2247 5551 56.0 209 5342 50.1 0.000 1964 3260 1906 81.0
2 672 1927 3242 2296 88.5 1995 3441 2247 86.3 1995 3441 2247 5697 65.6 342 5355 55.6 5.000 1755 3004 1904 86.93 744 2058 3129 2251 88.4 2132 3323 2216 86.2 2132 3323 2216 5336 60.6 401 4935 48.5 0.000 2231 3422 2342 87.6
4 720 1853 3053 2044 84.3 1918 3241 2024 82.2 1918 3241 2024 5324 64.2 994 4330 33.6 0.000 2038 3378 2180 83.85 744 1731 2669 1912 87.1 1792 3152 1511 76.4 1792 3152 1511 5271 67.2 664 4607 46.1 0.000 1940 3336 1695 78.2
6 720 1672 2694 1836 86.2 1732 2754 1948 87.3 1732 2754 1948 5213 89.3 
 838 4375 58.9 5.000 1882 3151 2147 82.97 744 1592 2562 1733 83.5 1648 2718 1731 81.5 1648 2718 1731 4988 83.5 870 4117 51.5 0.892 1818 3117 1948 78.4
8 744 1698 2720 1721 83.9 1757 2889 1687 81.7 1757 2889 1687 4895 69.4 635 4260 47.5 0.000 1919 3287 1895 78.59 720 1710 2838 1895 83.7 1771 3014 1885 81.6 1771 3014 1885 4786 58.8 563 4222 40.1 0.000 1921 3202 2085 83.310 744 1918 3071 1949 83.9 1985 3259 1916 81.9 
 1985 3259 1916 4868 49.4 500 4368 34.0 0.000 2108 3390 2070 83.611 720 2041 3286 2203 86.3 2113 3487 2164 84.2 2113 3487 2164 
 5376 54.2 95 5281 51.5 1.578 1866 3215 1835 80.6
12 744 2124 3307 2232 86.3 2199 3512 2192 84.2 2199 3512 2192 5461 55.5 297 5164 47.1 0.000 1935 3228 1845 80.6
-------------.------.----------------------------------------------

AN 8760 22479 3352 
 1721 76.6 23274 3558 1511 74.7 23274 3558 
 1511 
 23376 3422 1695 78.0
 

tv 



--------- 
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run 1 -- 1998 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 28
 

S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 1998
 

Peak Week Un Com- -Outage Energy-------
 Cap. Fuel Btu Fuel --Variable--- -Marginal - ------M$
capacity it mit. FOR MOR ------
GWh fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW S % % % Load Pump Dump Total % btu
Nuclear Mbtu Fuel O&M Tot. % /kWh O&M var O&M
2462 6 100 5.0 16.9 16409 122 0 16531 76.6 193 11673 0.66 
 7.7 0.2 7.9 10.95 7.4
Lignite 422 8 15.7z 9.9 14.1 443 10 
0.00 130.35


0 452 12.3 3.6 7999 2.87 23.0 0.1 23.1 
 1.37 34.3 0.00 10.44
Coal 521 5 83.2 9.6 8.4 2185 62 
 0 2247 62.7 21.9 9753 2.14 20.9
Gas- power 1.0 21.9 1.38 19.1 0.00 49.19
528 6 10.0 5.7 854 

Hydro 

0 0 854 18.5 9.4 11036 3.99 44.0 0.3 44.3 14.45 44.2 0.00 37.84
680 3 0.0 0.0 3140 50 0 3190 49.0 0.0 
 0 0.00 0.0 0.0 0.0 45.37 26.0 0.00 0.00
industry 324 0 
 0.0 0.0 2028 0 0 2028 111 0.0 0 0.00 49.7 
 0.0 49.7 0.00 0.0
Distribution 373 0 0.00 100.80
0.0 0.0 1370 0 0 1370 117 0.0 0 0.00 49.7 
 0.0 49.7 0.00 0.0 
 0.00 68.09
DSM. 
 0 0 0.0 0.0 0 0 
 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 
 0.0 0.00 0.00
Interruptible 
 0 0 0.0 0.0 0 0 
 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00
Import/Export 0.00
-135 1 0.0 0.0 -3500 0 0 -3500 338 
 0.0 0 0.00 46.8 0.0 46.8 0.03 117 0.00 -163.90
Pumped storage 600 
 176 176 3.3 
 14.34 23.4
(pumping nec.) { 600) 
 (244) 
 12.08 20.0

Total firm 5451 
+ CS = 5451 53.2% reserv 23105 243 0 23348 
 227.9

Committed 4953 = 4953 39.2% ENS 

10.0 100.0 25.5 0.00 232.810.0256 LOLP 0.000027 ( 0.010 days) Energy Not Served 0.00 50.0 
 0.00
after MOR 4756 
 = 4756 33.7% Commit target 3914 MW 10.0% Avg. Marginal Cost 25.5
after FOR 4546yy = 4546 27.8% Load 23105 GWh Spin. target 356 M11 10.0% -- based on RC 25.5
post-DS Peak ( 4pm Tue) 3558 Fuel $227.28 232.81
 - Dump 0.00 + O&M 5.53 + ENS 0.00 
= Total var. $232.81 + Other 
 0.00 = $232.81 

* Values from last typical week. z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target.
 

tv 
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-------------------------------------------------------------------

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

run 1 -- 1998 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 


S E A S 0 N A L S U M M A R Y -- A v e r a g e M a r g i n a 1 C o s t s by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 03 Q4


1 26.9 20.1 35.2 32.4 19.8
 
2 26.9 20.1 35.2 32.4 19.8
 
3 24.9 19.9 33.6 28.2 17.8
 
4 23.9 17.6 33.0 27.7 17.3
 
5 23.6 18.7 32.4 26.7 16.4
 

Average 25.5 19.4 34.1 30.0 18.5
 
L o s s o f 1 o a d p r o b a b i 1 i t y (%) 

1 0.0039 0.0022 0.0004 0.0040 0.0090 
2 0.0055 0.0033 0.0003 0.0055 0.0127 
3 0.0011 0.0029 0.0001 0.0002 0.0012 
4 0.0001 0.00C0 0.0000 0.0000 0.0001 
5 0.0002 0.0005 0.0000 0.0000 0.0002 

Average 0.0027 0.0022 0.0002 0.0025 0.0059
 
E n e r g y n o t s e r v e d (GWh)
 

1 0.0041 0.0006 0.0001 0.0010 0.0025
 
2 0.0188 0.0027 0.0002 0.0043 0.0117
 
3 0.0024 0.0016 0.0000 0.0001 0.0006
 
4 0.0001 0.0000 0.0000 0.0000 0.0001
 
5 0.0002 0.0001 0.0000 0.0000 0.0000
 

Total 0.0256 0.0050 0.0002 0.0054 0.0150
 

30 

00 



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

run 1 -- 1999 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 31
 

L o a d S u m m a r y a n d M a i n t e n a n c e 
 A 1 1 o c a t i o n -- 1999
 

Load data scaled Load data after 
 Remaining load
to match weekly demand side 
 Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
 
---------------.------------------


Typ. Peak Min. Load Peak Min. Load Peak 
Min. Gross Res. Maint Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load load fac. Energy load load cap. mar. 
 cap. cap. mar. fac. Energy load load fac.
(GWh) (MW) (MW)(Pct) (GWh) (MWII) (MW)(Pct) (GWh) (MW) (MW) (MW) (Pct) (MW) (MW) (Pct) (GWh) (MW) (MW)(Pct)
1 744 2157 3352 2287 86.5 2310 3684 
 2323 84.3 2310 3684 2323 5351 45.3 
 277 5074 37.7 0.000 2003 3335 1930 80.72 672 1927 3242 2296 88.5 2064 3562 2323 86.2 2064 3562 2323 
 5498 54.3 502 4996 40.2 0.000 1789 3074 1928 86.6
3 744 2058 3129 2251 88.4 2206 3441 2291 86.2 2206 3441 2291 5135 49.2 643 
 4493 30.6 0.000 2268 3489 2366 87.3
4 720 1853 3053 2044 84.3 1985 3356 
 2093 82.1 1985 3356 2093 
 5223 55.6 513 4710 40.3 0.000 2067 3442 2198 83.4
5 744 1731 2669 1912 87.1 1855 3264 1562 76.4 1855 3264 1562 5170 58.4 918 
 4252 30.3 0.000 1963 3395 1693 77.7
6 720 1672 2694 1836 86.2 1792 2851 
 2014 87.3 1792 2851 2014 5112 79.3 
 885 4228 48.3 0.000 1904 3192 2160 82.9
7 744 1592 2562 1733 83.5 1705 2815 1790 81.4 1705 2815 1790 4987 77.2 1124 
 3863 37.2 0.000 1836 3156 1954 78.2
8 744 1698 2720 1721 83.9 1819 2991 
 1744 81.7 1819 2991 1744 4894 63.6 696 
 4198 40.3 0.000 1941 3332 1900 78.3
9 720 1710 2838 1895 83.7 1833 3120 1949 81.6 1833 3120 1949 4785 53.3 530 
 4255 36.4 0.000 1945 3256 2097 83.0
10 744 1918 3071 1949 83.9 2055 3375 1981 81.8 2055 
 3375 1981 4767 41.3 511 4256 26.1 0.000 2139 3454 2083 83.2
11 720 2041 3286 2203 86.3 2187 3610 2237 84.1 2187 3610 
2237 5277 46.2 159 5118 41.7 0.000 1902 3287 1856 80.3
12 744 2124 3307 2232 86.3 2276 3636 2266 84.1 2276 
 3636 2266 5361 47.5 91 
 5270 44.9 0.000 1973 3301 1867 80.3
 
.-----------.-----.----------------------------------------


AN 8760 22479 3352 1721 76.6 24087 3684 1562 74.6 24087 
 3684 1562 
 23730 3489 1693 77.6
 



--------- 

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

run 1 -- 1999 -- Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 34
 

S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 1999
 

Peak Week Un Com- -Outage Energy------- Cap. Fuel 
 Btu Fuel --Variable--- -Marginal-------capacity it mit. FOR MOR MS-------
GWh fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW s % % % Load Pump Dump Total % btu Mbtu Fuel O&M Tot. % /kWh O&M 
 var O&M
Nuclear 2462 6 100 
 5.0 18.5 16227 130 0 16356 75.8 191 11666 0.71 
 8.3 0.2 8.5 8.07 7.9 0.00 138.44
Lignite 264 6 23.7z 9.8 21.6 455 7 0 461 20.2 4.1 8829 2.99 26.4 0.1 26.5 2.18 36.3 
 0.00 12.24
Coal 521 5 89.8 9.6 8.4 2782 98 
 0 2880 71.6 28.6 9940 2.15 21.3 
 1.0 22.4 1.31 22.1 0.00 64.46
Gas- power 528 6 10.0 5.7 916 0 0 916 
19.8 10.1 11038 4.09 45.1 0.3 45.4 19.23 45.3 
 0.00 41.63
Hydro 
 680 3 0.0 0.0 3159 31 0 
3190 49.0 0.0 0 0.00 0.0 0.0 0.0 42.35 32.5 0.00 0.00
Industry 
 317 0 0.0 0.0 1982 0 0 1982 111 0.0 0 0.00 49.7 
 0.0 49.7 0.00 0.0 0.00 98.51
Distribution 374 0 0.0 
 0.0 1375 0 0 1375 117 0.0 
 0 0.00 49.7 0.0 49.7 0.00 0.0 0.00 68.34
DSM. 0 0 0.0 0.0 0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Interruptible 0 0 0.0 0.0 0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Import/Export -78 1 
 0.0 0.0 -3000 0 0 -3000 562 
 0.0 0 0.00 48.1 0.0 48.1 0.04 141 0.00 -144.25
Pumped storage 600 191 191 3.6 
 12.52 30.2
(pumping nec.) { 600) 
 (266) 
 14.29 24.7
 

Total firm 5351 + CS = 5351 45.3% reserv 24087 266 0 24353 233.6 
 11.5 100.0 31.5 0.00 279.35
Committed 5012 
 = 5012 36.0% ENS 0.0337 LOLP 0.000035 ( 0.013 days) Energy Not Served 
 0.00 50.0 0.00
after MOR 4746 = 4746 28.8% Commit target 4052 M-W 10.0% Avg. Marginal Cost
after FOR 4539yy = 31.54539 23.2% Load 24087 GWh Spin. target 368 MW 10.0% -- based on RC 31.5 
 279.35
post-DS Peak ( 4pm Tue) 3684 Fuel $273.07 - Dump 0.00 + O&M 6.27 
 + ENS 0.00 = Total var. $279.35 + Other 0.00 = $279.35 

Values from last typical week. 
z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.

yy Available capacity meets commitment target.
 

&=
 



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

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

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

run 1 -- 1999 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 36
 
S E A S 0 N A L S U M M A R Y -- A v e r a g e M a r g i n a 1 C o s t s by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Qi Q2 Q3 Q4


1 33.3 24.4 45.3 42.6 20.9
 
2 33.2 24.2 45.2 42.6 20.9
 
3 30.8 23.7 43.1 37.5 18.9

4 29.4 21.8 40.4 36.9 18.5

5 29.0 22.5 40.8 35.3 17.6
 

Average 31.5 23.5 43.4 39.6 19.7
 

LosS of load probability (%)

1 0.0049 0.0012 0.0003 0.0023 0.0155
 
2 0.0075 0.0024 0.0003 0.0053 0.0217
 
3 0.0009 0.0015 0.0000 0.0002 0.0020

4 0.0001 0.0000 0.0000 0.0000 0.0002
 
5 0.0001 0.0002 0.0000 0.0000 0.0003
 

Average 0.0035 
 0.0014 0.0002 0.0022 0.0101
 
E n e r g y n o t s e r v e d (GWh)


1 0.0055 0.0002 0.0001 0.0005 0.0046
 
2 0.0262 0.0016 0.0002 0.0041 0.0204
 
3 0.0018 0.0006 0.0000 0.0001 0.0011
 
4 0.0001 0.0000 0.0000 0.0000 
0.0001
 
5 0.0001 0.0000 0.0000 0.0000 0.0001
 

Total 0.0337 0.0024 0.0003 0.0047 0.0263
 

J 
t-v 



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

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

run 1 -- 2000 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 37
 

L o a d S u m m a r y 
 a n d M a i n t e n a n c e Allocation -- 2000 

Load data scaled Load data after Remaining load
to match weekly demand side 
 Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
 
---------------.------------------


Typ. Peak 
Min. Load Peak Min. Load Peak Min. Gross Res. Maint 
 Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load load fac. Energy load load cap. mar. cap. 
 cap. mar. fac. Energy load load fac.
(GWh) (MW) (MW)(Pct) (GWh) (MW) (MW)(Pct) (GWh) 
(MW) (M) (MW)(Pct) (MW) (MW)(Pct) (GWh) (MW) (MW)(Pct)1 744 2157 3352 2287 86.5 2389 3812 2400 84.2 2389 3812 2400 5408 41.9 
 112 5296 38.9 0.000 2045 3414 1957 80.5
2 696 1996 3242 2296 88.5 2211 3686 2400 86.2 2211 3686 2400 5555 50.7 239 5316 44.2 2.276 1892 3148 1955 86.33 744 2058 3129 2251 88.4 2282 3560 
 2367 86.1 2282 3560 2367 5292 48.6 
 860 4432 24.5 0.000 2305 3559 2392 87.1
4 720 1853 3053 2044 84.3 2053 3473 
 2163 82.1 2053 3473 2163 5353 54.1 
 932 4421 27.3 0.000 2098 3507 2216 83.1
5 744 1731 2669 1912 87.1 1918 3377 1614 76.3 1918 
3377 1614 5300 56.9 700 
 4600 36.2 0.000 1988 3457 1693 77.3
6 720 1672 2694 1836 86.2 1854 2950 2081 87.3 1854 2950 
 2081 5242 77.7 702 4540 53.9 5.00C 1928 3234 2175 82.8
7 744 1592 2562 1733 83.5 1764 2912 1850 81.4 1764 2912 1850 5117 '15.7 1208 3909 34.2 0.000 1855 3197 1961 78.0
8 744 1698 2720 1721 83.9 1881 3095 1802 81.7 1881 3095 1802 5024 62.3 
 920 4104 32.6 0.000 1964 3379 1905 78.19 720 1710 2838 1895 83.7 1896 3229 2015 81.6 1896 3229 2015 4915 52.2 
 65 4850 50.2 5.000 1970 3313 2110 82.6
10 744 1916 3071 1949 83.9 2125 3492 
 2047 81.8 2125 3492 2047 4905 40.5 
 245 4661 33.5 0.000 2171 3521 2098 82.9
11 720 2041 3286 2203 86.3 2262 3736 2312 84.1 2262 3736 2312 5415 44.9 180 5235 40.1 0.000 1940 3363 1880 80.1
12 744 2124 3307 2232 86.3 2354 3762 2342 84.1 2354 3762 2342 5500 46.2 245 5255 39.7 0.oo 2013 3377 1893 80.1
 

AN 8784 22548 3352 1721 76.6 24989 3812 1614 74.6 24989 3812 
 1614 
 24169 3559 1693 77.3
 



--------- 

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

run 1 -- 2000 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 40
 
S u m m a r y (gensum) -- A n n u a 1 g e n e r a t i o n 
 2000
 

Peak Week Un Com- -Outage Energy------- Cap. Fuel 
 Btu Fuel --Variable--- -Marginal
capacity it mit. FOR MOR GWh -------M$ fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW s % % % 
 Load Pump Dump Total % btu
Nuclear 2462 Mbtu Fuel O&M Tot. % /kWh O&M var O&M
6 100 5.0 15.4 16616 147 0 16763 77.5 196 11668 0.76
Lignite 243 5 31.4z 9.4 18.8 470 
8.9 0.2 9.0 9.89 8.4 0.00 151.62
14 0 484 23.3 3.9 8088 
 3.12 25.2 0.1 25.4 1.84 36.6
Coal 0.00 12.27
521 6 81.2 9.6 12.4 2735 89 0 
2824 59.2 28.0 9908 2.24 22.2 1.0 23.2 0.57 26.7 0.00
Gas- power 65.52
528 6 10.0 5.6 921 
 27 0 948 20.4 10.5 11032 4.20 46.3 0.3 46.6 11.57 46.5
Hydro 0.00 44.19
680 3 0.0 0.0 3153 
 46 0 3199 49.0 0.0 
 0 0.00 0.0 0.0 0.0 39.95 41.3
Industry 309 0 0.00 0.00
0.0 0.0 1940 0 0 1940 111 0.0 0 0.00 49.7 
 0.0 49.7 0.00 0.0 0.00
Distribution 374 96.44
0 0.0 0.0 1386 0 0 1386 116 0.0 0 
0.00 49.7 0.0 49.7 0.00 0.0
DSM. 0.00 68.91
0 0 0.0 0.0 0 0 
 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0
Interruptible 0.00 0.0 0.00 0.00
0 0 0.0 0.0 0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00
Import/Export -21 0.00
1 0.0 0.0 -2465 0 0 -2465 7131 0.0 0Pumped storage 600 

0.00 47.3 0.0 47.3 2.47 171 0.00 -116.72
232 232 4.4
(pumping nec.) (600) 16.46 32.4

(323) 
 17.23 29.0 

Total firm 5388 + CS 
= 5388 41.3% reserv 24989 
 323 0 25312 237.9 
 12.7 100.0 38.1
Committed 0.00 322.22
5069 = 5069 33.0% ENS 0.0539 LOLP 0.000053 ( 0.019 days) Energy Not Served
after MOR 4989 0.01 50.0 0.00
= 4989 30.9% 
 Commit target 4193 MW 10.0% Avg. Marginal Cost 38.1
after FOR 4773yy = 4773 25.2% Load 24989 Gwh Spin. target 381 MW 10.0% -- based on RC 38.1
post-DS Peak 322.22
( 4pm Tue) 3812 Fuel $316.00 
 - Dump 0.00 + O&M 6.22 
 + ENS 0.00 = Total var. $322.22 + Other 0.00 = $322.22 

* Values from last typical week. z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target.
 



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

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

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

run 1 -- 2000 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 42
 

S E A S O N A L SUMMARY -- Averag e M a r g i n a l 
 C o s t s by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4


1 40.6 64.1 41.4 35.0 22.0
 
2 40.4 63.6 41.4 34.6 22.4
 
3 37.2 60.1 38.1 31.1 19.9
 
4 34.8 52.2 36.7 31.1 19.4
 
5 35.2 56.0 36.6 29.4 18.9
 

Average 38.1 59.9 39.3 32.7 20.8
 
Loss of load probability (%)


1 0.0079 0.0075 0.0006 0.0017 0.0218
 
2 0.0099 0.0103 0.0005 0.0023 0.0265
 
3 0.0031 0.0101 0.0000 0.0001 0.0022
 
4 0.0001 0.0001 0.0000 0.0000 0.0004
 
5 0.0005 0.0015 0.0000 0.0000 0.0004
 

Average 0.0053 0.0071 0.0002 0.0010 0.0127
 

E n e r g y n o t s e r v e d (GWh)

1 0.0087 0.0018 0.0001 0.0004 0.0064
 
2 0.0378 0.0082 0.0003 0.0015 0.0278
 
3 0.0068 0.0055 0.0000 0.0000 0.0013
 
4 0.0002 0.0000 0.0000 0.0000 0.0002
 
5 0.0004 0.0003 0.0000 0.0000 0.0001
 

Total 0.0539 0.0157 0.0004 0.0020 0.0358
 



run 1 -- 2001 -- Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 43
 

L o a d S u m m a r y a n d M a i n t e n a n c e A 1 1 o c a t i o n -- 2001
 

Load data scaled Load data after 
 Remaining load
 
to match weekly 
 demand side Gross firm capacity and after exogenous


Raw load data input requirements modifications maintenance allocation load modifications
 
------------------------------ --------------.------------------
 --------------------------------.----------------------


Typ. Peak Min. Load Peak Min. Load Peak Min. Gross Res. Maint 
 Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load load fac. Energy load load cap. mar. cap. cap. mar. fac. Energy load load fac.
(GWh) (MW) (MW)(Pct) (GWh) (MW' (MW)(Pct) (GWh) (MW) (MWI) (MW)(Pct) (MW) (MW)(Pct) (GWh) (MW) (MW)(Pct)

1 744 2157 3352 2287 86.5 2473 3945 2486 84.3 2473 3945 2486 5635 42.8 443 5192 31.6 0.000 2102 3512 2006 80.42 672 1927 3242 2296 88.5 2210 3815 2486 86.2 2210 3815 2486 5782 51.6 230 5552 45.5 0.000 1877 3242 2004 86.2

3 744 2058 3129 2251 88.4 2362 3685 2452 86.2 2362 3685 2452 5419 47.1 569 4850 31.6 0.000 2358 3647 2439 86.9
4 720 1853 3053 2044 84.3 2125 3594 2240 82.1 2125 3594 2240 5501 53.1 237 
 5264 46.5 2.000 2143 3592 2255 82.9

5 744 1731 2669 1912 87.1 1986 
 3495 1672 76.4 1986 3495 1672 5447 55.9 476 4972 42.2 0.000 2026 3536 1712 77.0
6 720 1672 2694 1836 86.2 1919 2053 2155 87.3 1919 3053 2155 5390 76.5 531 
 4859 59.1 5.000 1965 3291 2210 82.9

7 744 1592 2562 1733 83.5 1826 3014 1916 81.4 1826 3014 1916 5266 74.7 
 754 4512 49.7 5.000 1887 3253 1987 78.0
8 744 1698 2720 1721 83.9 
 1947 3203 1866 81.7 1947 3203 1866 5174 61.5 754 4419 38.0 0.000 2001 3441 1930 78.1
9 720 1710 2836 1895 83.7 1962 3341 2086 81.6 1962 3341 2086 5065 51.6 546 4518 35.2 0.000 2008 3387 2142 82.4 
10 744 1918 3071 1949 83.9 2200 3614 2120 81.8 2200 3614 2120 5053 39.8 523 4530 25.3 0.000 2217 3606 2133 82.6
11 720 2041 3286 2203 86.3 2342 3866 2394 84.1 2342 3866 2394 5563 43.9 523 5039 30.3 0.000 1993 3457 1926 80.1
12 744 2124 3307 2232 86.3 2437 3894 2425 84.1 2437 
 3894 2425 5647 45.0 590 5058 29.9 0.000 2069 3473 1940 80.1
 

.--.--------------.-------------------------------------
AN 8760 22479 3352 1721 76.6 25788 3945 1672 74.6 25788 3945 1672 
 24645 3647 1712 77.1
 



run 1 -- 2001 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 46
 

S u m m a r y (gensum) -- A n n u a 1 g e n e r a t i o n 2001
 

Peak Week Un Com- -Outage ------ Energy------- Cap. Fuel Btu Fuel --Variable--- -Marginal-------- M$------
capacity it mit. FOR 
MOR GWh fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW 
s % % % Load Pump Dump Total % btu Mbtu Fuel O&M Tot. % /kWh O&M var O&M
Nuclear 
 2055 6 100 5.0 15.2 15432 189 0 15621 78.8 182 11656 0.76 8.9 0.2 9.0 4.33 8.4 
 0.00 140.75
Lignite 243 5 31.4z 9.4 18.7 
 374 9 0 383 18.5 2.8 7301 3.19 23.3 0.1 23.4 1.40 33.2 0.00 8.97
Coal 721 7 91.1 10.3 10.4 3495 144 0 3639 63.0 36.1 9920 2.21 21.9 1.1 23.0 
3.49 20.9 0.00 83.74
Gas- power 528 6 10.0 5.7 
 362 0 0 362 7.8 4.0 11047 4.33 47.8 0.3 48.1 11.22 47.9 0.00 17.42
Hydro 680 3 0.0 0.0 3147 43 0 3190 49.0 0.0 
 0 0.00 0.0 0.0 0.0 40.72 25.2 0.00 0.00
Industry 299 0 0.0 0.0 1868 
 0 0 1868 111 0.0 0 0.00 49.7 
 0.0 49.7 0.00 0.0 0.00 92.84
Distribution 374 0 0.0 0.0 1375 0 0 1375 117 0.0 0 0.00 49.7 
 0.0 49.7 0.00 0.0 0.00 68.34
DSM. 0 0 0.0 0.0 0 0 0 0 0.0 
 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Interruptible 0 0 0.0 0.0 0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00Import/Export 25 1 0.0 0.0 -2100 0 0 -2100 -574 0.0 0 0.00 49.9 0.0 49.9 0.02 207 0.00 -104.69
Pumped storage 600 295 
 295 5.6 
 16.96 24.0
(pumping nec.) { 600) (409) 
 20.33 21.2
 

.......-----------------------------------------------------------------------------------------------------------------------------

Total firm 5226 + CS 
= 5226 32.5% reserv 24248 385 0 24633 225.0 12.5 98.47 26.0 
 0.00 307.38
Committed 
 5516 = 5516 39.8% ENS 0.0291 LOLP 0.000030 ( 0.011 days) Energy Not Served 
 0.00 50.0 0.00
after MOR 5073 = 5073 28.6% 
 Commit target 4340 mw 10.0% Avg. Marginal Cost 25.8
after FOR 4838yy = 4838 22.6% Load 
24248 GWh Spin. target 395 MW 10.0% 
 -- based on RC 25.8 307.38
post-DS Peak ( 4pm Tue) 3945 Fuel $300.94 - Dump 0.00 + O&M 6.44 + ENS 0.00 = Total var. $307.38 + Other 
 0.00 = $307.38
 

Values from last typical week.
 
z Commitment reflects must-run and minimum-constrained units -- others excluded from capacity-weighted average.
 
yy Available capacity meets commitment target.
 



run 1 -- 2001 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 48
 

S E A S 0 N A L S U M M A R Y -- A v e r a g e M a r g i n a 1 C o s t s by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4


1 27.8 26.1 26.0 27.1 31.9
 
2 27.6 25.9 25.4 26.9 32.1
 
3 25.0 25.1 23.4 23.1 28.3
 
4 23.3 22.6 21.0 22.2 27.5
 
5 23.4 23.5 22.0 21.2 26.7
 

.....-------------------------------------------------------------


Average 25.8 24.9 23.8 24.6 29.8
 

Loss of load probability (%)

1 0.0044 0.0024 0.0010 0.0015 0.0129
 
2 0.0063 0.0035 0.0004 0.0019 0.0191
 
3 0.0009 0.0022 0.0002 0.0000 0.0012
 
4 0.0000 0.0000 0.0000 0.0000 0.0001
 
5 0.0001 0.0003 0.0000 0.0000 0.0001
 

.....------------------------------------------------------------

Average 0.0030 0.0021 0.0003 0.0009 0.0087
 

E n e r g y n o t s e r v e d (GWh)
 
1 0.0050 0.0006 0.0003 0.0003 0.0038
 
2 0.0220 0.0028 0.0003 0.0013 0.0176
 
3 0.0020 0.0012 0.0001 0.0000 0.0006
 
4 0.0001 0.0000 0.0000 0.0000 0.0001
 
5 0.0001 0.0001 0.0000 0.0000 0.0000
 

.....------------------------------------------------------------

Total 0.0291 0.0047 0.0006 0.0017 0.0221
 



run 1 -- 2002 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 
 11:26 ver 1.98 p. 49
 
L o a d S u m m a r y a n d M a i n t e n a n c e Allocation 
 -- 2002
 

Load data scaled 
 Load data after 
 Remaining load
to match weekly demand side
Raw load data Gross firm capacity and after exogenous
input requirements modifications maintenance allocation 
 load modifications
 
Typ. Peak 
Min. Load Peak 
Min. Load Peak Min. Gross Res. Maint
Wk His. Energy load load fac. Energy Net Res. Maint Peak Min. Load
load load fac. Energy load load cap. mar. cap. cap. mar.
(GWh) (MW) (MW)(Pct) (GWh) (M) (MW)(Pct) (GWh) 

fac. Energy load load fac.
(MW) (MW) (MW) (Pct) (MW) (MW)(Pct)1 744 2157 3352 2287 86.5 2561 (GWh) (MW) (MW) (Pct)4083 2578 84.3 2561 
 4083 2578 5484 34.3 
 91 5393 32.1 0.000
2 672 1927 3242 2296 88.5 2289 3948 2180 3637 2086 80.52578 86.3 2289 3948 2578 5631 42.6
3 744 2058 3129 2251 88.4 94 5537 40.2 0.108 1946 3362 2084 86.12446 3814 2543 86.2 
 2446 3814 25434 720 1853 3053 5268 38.1 522 4746 24.4 0.000 2432 3763 2517 86.9
2044 84.3 2201 3720 
 2323 82.2 2201 3720 2323 5349 43.8 369
5 744 1731 2669 1912 87.1 2057 3618 1734 76.4 

4980 33.9 0.000 2208 3703 2323 82.8
2057 3618 1734
6 720 1672 2694 1836 86.2 1987 3160 2235 87.3 
5296 46.4 468 4828 33.5 0.000 2085 3642 1759 76.9
1987 3160 2235
7 744 1592 2562 1733 83.5 1891 3119 1986 81.5 
5239 65.8 599 464C 46.8 5.000 2021 3375 2274 83.2
1891 3119 1986 
5413 73.5 1039
8 744 1698 2720 4375 40.2 4.784 1939 3335 2041 78.1
1721 83.9 2016 3315 
 1936 81.7 2016 3315 1936 5321 60.5 968
9 720 1710 2838 1895 83.7 2032 3458 2163 81.6 

4352 31.3 0.000 2058 3531 1983 78.3
2032 3458 2163
10 744 1918 3071 1949 83.9 2278 
5211 50.7 722 4489 29.8 0.000 2066 3487 2203 82.3
3740 2199 81.9 2278 
 3740 2199 5200 39.0
11 720 2041 3286 2203 86.3 2425 555 4645 24.2 0.000 2284 3718 2197 82.6
4001 2483 84.2 2425 
 4001 2483 5709 42.7
12 744 2124 3307 2232 86.3 2524 4030 2515 84.2 2524 

173 5536 38.4 0.000 2066 3579 2002 80.2
4030 2515 5794 43.8 
 143 5651 40.2 2.053 2146 3596 2017 80.2
 
--.-----.-----.----.---------------------------
AN 8760 22479 
3352 1721 76.6 26708 4083 1734 74.7 26708---------4083 1734 
 25431 3763 1759 77.1
 



--------- 

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

run 1 -- 2002 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 52
 

S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 2002
 

Peak Week Un Com- -Outage Energy------- Cap. Fuel 
 Btu Fuel --Variable--- -Marginal-------- M$------capacity it mit. FOR 
MOR GWh fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW S % % % Load Pump Dump Total % btu Mbtu Fuel O&M Tot. 
 % /kWh O&M var O&M
Nuclear 2466 6 100 5.0 15.5 17055 220 0 17275 80.0 
 201 11653 0.76 8.9 0.2 9.0 
 5.00 8.4 0.00 155.58
Lignite 243 5 31.4z 9.4 18.7 
 460 11 0 471 22.7 3.7 7853

Coal 721 7 76.5 10.3 7.5 3313 60 0 3373 58.4 33.4 

3.25 25.5 0.1 25.7 1.99 36.3 0.00 12.07
 
9903 2.26 22.4 1.1 23.4 
 2.05 21.2 0.00 79.00
Gas- power 352 5 10.0 0.0 1102 
 153 0 1255 28.5 11.2 8943 4.47 40.0 
 0.3 40.3 14.99 43.9 0.00 50.51
Hydro 
 680 3 0.0 0.0 3158 
 32 0 3190 49.0 0.0 0 0.00 0.0 0.0 0.0 35.60 30.3 0.00
Industry 288 0 0.0 0.0 0.00
1802 0 0 1802 111 0.0 0 
0.00 49.7 0.0 49.7 0.00 0.0 0.00 89.56
Distribution 374 0 
 0.0 0.0 1375 0 0 1375 
 117 0.0 0 0.00 49.7 0.0 49.7 0.00 0.0 0.00 68.34
DSM. 0 0 0.0 0.0 0 0 0 0 
0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Interruptible 0 0 0.0 0.0 0 0 0 0 0.0 
 0.0 0 0.00 0.0 0.0 0.0 0.00 
0.0 0.00 0.00
Import/Export 
 48 1 0.0 0.0 -1999 0 0 -1899 -336 0.0 0 
0.00 50.3 0.0 50.3 0.06 250 0.00 -95.47
Pumped storage 600 
 343 343 6.5 
 20.49 36.3
(pumping nec.) ( 600) (476) 
 19.82 26.2


Total firm 5484 
+ CS = 5484 34.3% reserv 26708 476 0 27184 249.6 
 13.2 100.0 31.7 0.00 359.58
Committed 4965 
 = 4965 21.6% ENS 0.0724 LOLP 0.000076 ( 0.028 days) Energy Not Served 0.01 50.0 0.00
after MOR 
 4886 = 4886 19.7% Commit target 4491 MW 10.0% Avg. Marginal Cost 31.7
after FOR 4687yy = 4687 14.8% Load 26708 GWh Spin. target 408 MW 10.0% -- based on RC 31.7
post-DS Peak ( 4pm Tue) 4083 Fuel $352.99 - Dump 0.00 + O&M 6.60 
359.59
 

+ ENS 0.00 = Total var. $359.59 + Other 0.00 = $359.59 

Values from last typical week.
 
z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.

yy Available capacity meets commitment target.
 

,4 



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

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

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

run 1 -- 2002 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 54
 

S E A S O N A L SUMMARY -- Ave rag e M a r g i n a l 
 C o s ts by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4


1 34.5 30.9 29.6 46.6 30.8
 
2 34.0 30.0 29.4 46.3 30.4
 
3 30.3 28.1 27.5 39.5 26.2
 
4 28.8 26.0 25.7 38.5 24.8
 
5 28.5 26.4 26.2 37.0 24.4
 

Average 31.7 28.5 28.0 42.3 27.8
 

Loss of load probability (%)
 
1 0.0131 0.0194 0.0133 0.0068 0.0130
 
2 0.0144 0.0277 0.0047 0.0064 0.0191
 
3 0.0035 0.0112 0.0017 0.0002 0.0011
 
4 0.0001 0.0002 0.0000 0.0000 0.0001
 
5 0.0006 0.0019 0.0003 0.0000 0.0001
 

Average 0.0076 0.0151 0.0037 0.0031 0.0086
 

E n e r g y n o t s e r v e d (GWh)
 
1 0.0139 0.0053 0.0031 0.0017 0.0037
 
2 0.0504 0.0245 0.0033 0.0051 0.0176
 
3 0.0075 0.0062 0.0007 0.0001 0.0005
 
4 0.0001 0.0001 0.0000 0.0000 0.0001
 
5 0.0005 0.0004 0.0000 0.0000 0.0000
 

Total 0.0724 0.0364 0.0072 0.0069 0.0220
 



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

run 1 -- 2003 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 55
 

L o a d S u m m a r y a n d 
 M a i n t e n a n c e Allocation -- 2003
 

Load data scaled Load data after 
 Remaining load
to match weekly 
 demand side Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
 --------------------------- ---------------.------------------

Typ. Peak 
Min. Load Peak Min. Load Peak Min. Gross Res. Maint 
 Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load load fac. Energy 
load load cap. mar. cap. 
cap. mar. fac. Energy load load fac.
(GWh) (MW) (MW) (Pct) (GWh) (MW) (MI)(Pct) (Gvh) (MW) (MW) (MW) (Pct)
1 744 2157 3352 2287 86.5 2653 4224 2678 84.4 

(MW) (MW)(Pct) (GWh) (MW) (MW)(Pct)

2653 4224 2678 5796 37.2 
 91 5704 35.0 0.000 2270 3777 2183 80.8
2 672 1927 3242 2296 88.5 2371 4085 2679 86.4 2371 4085 2679 5942 45.5 
 348 5594 37.0 3.489 2027 3497 2182 86.2
3 744 2058 3129 2251 88.4 2534 3945 
 2641 86.3 2534 3945 2641 
 5579 41.4 548 5031 27.5 0.000 2517 3893 2612 86.9
4 720 1853 3053 2044 84.3 2280 3848 2411 82.3 2280 3848 
 2411 5661 47.1 544 5117 33.0 0.000 2284 3829 2408 82.9
5 744 1731 2669 1912 87.1 2130 3742 1802 76.5 2130 3742 1802 5608 49.8 879 
 4729 26.4 0.000 2155 3763 1823 77.0
6 720 1672 2694 1836 86.2 2058 3269 2320 87.4 
 2058 3269 2320
7 744 1592 5550 69.8 1058 4493 37.4 5.000 2089 3473 2354 83.5
2562 1733 83.5 1959 3227 
 2062 81.6 1959 3227 2062 
 5425 68.1 1005 4420 37.0 3.664 2002 3432 2110 78.4
8 744 1698 2720 1721 83.9 2089 3430 2010 81.9 
 2089 3430 2010 5332 55.5 
 875 4457 29.9 0.000 2126 3634 2053 78.6
9 720 1710 2838 1895 83.7 2105 3578 2245 81.7 2105 3578 2245 5223 46.0 571 
 4652 30.0 0.000 2135 3602 2280 82.3
1^ 744 1918 3071 1949 83.9 2360 3869 2284 82.0 2360 3869 2284 5211 34.7 661 4550 17.6 0.000 2363 3845 2279 82.6
11 720 2041 3286 2203 86.3 2512 4140 
 2579 84.3 2512 4140 2579 
 5721 38.2 264 5457 31.8 0.000 2151 3716 2096 80.4
12 744 2124 3307 2232 86.3 2614 4169 2613 84.3 2614 4169 2613 
 5806 39.3 96 5710 37.0 0.120 2234 3734 2113 80.4
 

--.-----.-----.----.-------------------------------------

AN 8760 22479 3352 1721 76.6 27665 
4224 1802 74.8 27665 4224 1802 
 26354 3893 1823 77.3
 



--------- 

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

run 1 -- 2003 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 
 P. 58
 

S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 2003
 

Peak Week Un Com- -Outage Energy------- Cap. Fuel Btu 
Fuel --Variable--- -Marginal-M-------MS------capacity it mit. FOR MOR GWh 
 fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW s % % % Load Pump Dump Total % btu Mbtu Fuel O&M Tot. % /kWh
Nuclear O&M var O&M
2466 6 100 5.0 18.9 16533 110 0 16643 77.0 194 11650 0.77 
 9.0 0.2 9.1 0.03 8.5 0.00
Lignite 243 5 36.Oz 9.4 18.7 151.79
591 21 0 612 29.5 4.9 8031 
 3.32 26.7 0.1 26.8 2.59 38.1 0.00 16.40
Coal 
 721 7 78.7 10.3 7.5 3671 69 0 3740 64.7 37.1 
 9923 2.27 22.5 1.1 23.6
Gas- power 652 0.84 26.4 0.00 88.11
5 6.3 4.6 2076 208 0 2284 40.0 19.0 8320 4.61 38.4 0.3 
38.6 19.74 40.6 0.00 88.26
Hydro 
 680 3 0.0 0.0 3184 6 0 3190 49.0 
 0.0 0 0.00 0.0 0.0 0.0 37.75 41.0 0.00
Industry 0.00
278 0 0.0 0.0 1736 0 0 1736 111 0.0 
 0 0.00 49.7 0.0 49.7 0.00 0.0
Distribution 0.00 86.28
374 0 0.0 0.0 1375 0 0 1375 117 0.0 0 0.00 49.7 0.0 49.7 0.00 
0.0 0.00 68.34
DSM. 0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0

0 0 0.0 0.0 


Interruptible 0 0 0.0 0.0 0.00 0.00
0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Import/Export 59 
 1 0.0 0.0 -1799 0 0 -1799 -270 0.0 0 0.00 50.8 
 0.0 50.8 0.10 303 0.00 -91.32
Pumped storage 600 
 298 298 5.7 
 18.61 46.5
(pumping nec.) { 600) 
 (413) 
 20.33 32.7

Total firm 
5796 + CS = 5796 37.2% reserv 27665 413 0 28078 254.9 
 14.5 100.0 40.3
Committed 5277 0.00 407.85
= 5277 24.9% ENS 0.0822 LOLP 0.000088 ( 0.032 days) Energy Not Served 
 0.01 50.0 0.00
after MOR 
 5197 = 5197 23.0% 
 Commit target 
4646 MW 10.0% Avg. Marginal Cost 40.3
after FOR 4992yy = 4992 18.2% Load 27665 GWh Spin. target 422 MW 10.0% -- based on RC 40.3
post-DS Peak ( 4pm Tue) 4224 Fuel $400.60 - Dump 0.00 407.86
 

+ O&M 7.25 + ENS 0.00 = 
Total var. $407.86 + Other 
 0.00 = $407.86
 
* Values from last typical week. 
z Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
 
yy Available capacity meets commitment target.
 

to
 



run 1 -- 2003 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 60
 

S E A S 0 N A L SUMMARY -- Ave rag e M a r g i n a 1 
 C o s t s by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Qi Q2 Q3 Q4


1 43.7 42.8 44.1 46.1 41.8
 
2 43.1 41.9 43.0 45.4 42.1
 
3 38.8 40.2 40.0 38.9 36.1
 
4 36.8 35.4 38.5 38.1 35.4
 
5 36.6 37.1 38.0 36.7 34.5
 

............------------------------------------------------------

Average 40.3 39.9 41.1 41.7 
 38.6
 

Loss of load probability (%)

1 0.0134 0.0154 0.0022 0.0059 0.0299
 
2 0.0174 0.0150 0.0019 0.0052 0.0474
 
3 0.0035 0.0116 0.0001 0.0001 0.0024
 
4 0.0002 0.0002 0.0000 0.0000 0.0007
 
5 0.0007 0.0022 0.0000 0.0000 0.0006
 

............------------------------------------------------------


Average 0.0088 0.0102 0.0009 
0.0026 0.0213
 

E n e r g y n o t s e r v e d (GWh)

1 0.0147 0.0038 0.0004 0.0015 0.0090
 
2 0.0588 0.01J7 0.0012 0.0040 0.0419
 
3 0.0078 0.0064 0.0000 0.0001 0.0013
 
4 0.0003 0.0001 0.0000 0.0000 0.0003
 
5 0.0005 0.0004 0.0000 0.0000 0.0001
 

............-------------------------------------------------------

Total 0.0822 0.0224 0.0017 0.0056 0.0525
 



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

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

run 1 -- 2004 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 61
 
L o a d S u m m a r y a n d M a i n t e n a n c e 
 Allocation -- 2004 

Load data scaled Load data after Remaining load
to match weekly 
 demand side Gross firm capacity and after exogenous
Raw load data input requirements modifications maintenance allocation 
 load modifications
 
---------------.------------------


Typ. Peak Min. Load 
 Peak Min. Load Peak 
Min. Gross Res. Maint Net Res. Maint Peak Min. Load
Wk Hrs. Energy load load fac. Energy load load fac. Energy 
load load cap. mar. cap. 
cap. mar. fac. Energy load load fac.
(GWh) (MW) (M1) (Pct) (GWh) (MW) (MW)(Pct) (GWh) (MW) (MW) (MW)(Pct) (MW) (MW)(Pct) (GWh) (MW) (MW)(Pct)
1 744 2157 3352 2287 86.5 2748 4372 2778 84.5 2748 4372 2778 5818 33.1 91 
 5727 31.0 0.000 2355 3913 2270 80.9
2 696 1996 3242 2296 88.5 2543 4228 2779 86.4 2543 4228 2779 5965 41.1 293 
 5672 34.2 2.103 2178 3628 2270 86.2
3 744 2058 3129 2251 88.4 2625 4083 2740 86.4 2625 4083 2740 
 5602 37.2 548 5054 23.8 0.000 2598 4018 2697 86.9
4 720 1853 3053 2044 84.3 2361 3983 2501 82.3 
 2361 3983 2501 5684 42.7 
 695 4989 25.3 0.000 2354 3949 2483 82.8
5 744 1731 2669 1912 87.1 2206 3874 1870 76.6 
 2206 3874 1870 5631 45.4 
 1084 4546 17.4 0.000 2219 3878 1875 76.9
6 720 1672 2694 1836 86.2 2132 3384 2407 87.5 2132 3384 2407 5573 64.7 
 885 4688 38.5 5.000 2150 3565 2424 83.8
7 744 1592 2562 1733 83.5 2029 3340 
 2138 81.6 2029 3340 2138 
 5447 63.1 946 4502 34.8 5.000 2060 3522 2170 78.6
8 744 1698 2720 1721 83.9 2163 3550 
 2086 81.9 2163 3550 2086 
 5355 50.8 783 4572 28.8 0.000 2188 3731 2111 78.8
9 720 1710 2838 1895 83.7 2181 3703 2328 81.8 2181 3703 2328 
 5246 41.7 366 4880 31.8 0.000 2199 3712 2347 82.3
10 744 1918 3071 1949 83.9 2444 4005 
 2369 82.0 2444 4005 2369 
 5234 30.7 502 4732 18.2 0.000 2436 3966 2349 82.6
11 720 2041 3286 2203 86.3 2602 4285 2676 84.3 2602 4285 2676 
 5744 34.1 91 5652 31.9 0.000 2231 3847 2178 80.5
12 744 2124 3307 2232 86.3 2708 4315 
 2710 84.3 2708 4315 2710 
 5829 35.1 91 5737 33.0 0.000 2318 3868 2198 80.5
 
AN 8784 22548 3352 1721 76.6 28743 
4372 1870 74.8 28743 4372 1870 
 27285 4018 1875 77.3
 



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

run 1 -- 2004 --
 Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 64
 

S u m m a r y (gensum) -- A n n u a 1 
 g e n e r a t i o n 2004
 

Peak Week Un Com- -Outage ------- Energy------- Cap. Fuel Btu Fuel 
-
capacity it mit. FOR MOR GWh --Variable--- -Marginal--------. MS------fac. tr. /kWh $/ mills/k.h time mills Other Fuel +MW s % % % Load Pump Dump Total % btu
Nuclear 2466 Mbtu Fuel O&M Tot. % /kWh O&M var O&M
6 100 5.0 17.0 16972 109 0 17081 78.9 199 11650 0.77 
 9.0 0.1 9.1 0.60 8.6
Lignite 243 5 32.1z 9.4 18.8 591 27 0 
0.00 155.78


618 29.7 5.2 8383 3.39 28.4 
 0.1 28.5 2.04 41.2
Coal 0.00 17.64
721 7 84.9 10.3 7.4 3927 
 82 0 4008 69.2 39.7 9906
Gas- power 652 5 6.3 
2.28 22.6 1.1 23.7 2.01 22.7 0.00 94.97
4.6 2318 169 0 2487 43.4 21.5 
 8657 4.75 41.1 0.3
Hydro 680 3 0.0 0.0 41.4 22.20 45.0 0.00 102.97
3193 6 
 0 3199 49.0 0.0 0 0.00 0.0 0.0 0.0 35.14 43.9
Industry 267 0 0.0 0.00 0.00
0.0 1675 0 0 1675 111 
 0.0 0 
0.00 49.7 0.0 49.7
Distribution 0.00 0.0 0.00 83.25
374 0 0.0 0.0 1386 0 0 1386 116 0.0 0
DSM. 0.00 49.7 0.0 49.7 0.00 0.0 0.00 68.91
0 0 0.0 0.0 
 0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00
Interruptible 0.0 0.00 0.00
0 0 0.0 0.0 0 0 
 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 0.00
Import/Export 82 1 
 0.0 0.0 -1602 0 0 -1602 -185 0.0 
 0 0.00 51.0 0.0 51.0 0.17 366
Pumped storage 600 0.00 -81.73
282 282 5.3 
 17.37 51.1
(pumping nec.) 
 { 600) (391) 
 20.46 36.5
 

Total firm 5818 + CS = 
5818 33.1% reserv 28743 391 0 29134 265.4 
 15.2 100.0 43.8 0.00
Committed 5499 441.79
= 5499 25.8% ENS 0.212 LOLP 0.000209 
( 0.076 days) Energy Not Served 0.02 50.0 0.01
after MOR 5420 = 
5420 24.0% 
 Commit target 4809 MW 10.0% Avg. Marginal Cost 43.8
after FOR 5191yy = 5191 18.7% Load 28743 GWh
post-DS Peak ( 4pm Tue) 

Spin. target 437 MW 10.0% -- based on RC 43.8 441.80
4372 Fuel $434.10 - Dump 0.00 
 + O&M 7.68 + ENS 0.01 = Total var. 
$441.80 + Other 0.00 = $441.80 
* Values from last typical week. 
z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target.
 



run 1 -- 2004 --
 Scenario 1- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 66
 
S E A S O N A L SUMMARY -- Ave rag e M a r g i n a 1 C o s t s 
 by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4
1 48.2 36.8 59.9 50.6 45.6
 

2 46.9 36.4 56.3 50.1 44.9
 
3 42.0 34.7 51.5 42.7 39.0
 
4 39.5 30.2 48.3 41.8 37.8
 
5 39.4 31.7 48.8 40.0 37.2
 ............-------------------------------------------------------


Average 43.8 34.4 53.3 
 45.9 41.5
 
Loss of load probability (%)


1 0.0418 0.0123 0.0400 0.0594 0.0551
 
2 0.0413 0.0124 0.0287 0.0443 
 0.0794

3 0.0037 0.0084 0.0006 0.0020 0.0040
 
4 0.0000 0.0001 0.0000 0.0004 0.0026
 
5 0.0010 0.0014 0.0000 0.0003 
 0.0022
 

............-------------------------------------------------------

Average 0.0209 0.0030 0.0152 0.0235 0.0366
 

E n e r g y n o t s e r v e d (GWh)

1 0.0496 0.0032 0.0099 0.0191 0.0174
 
2 0.1519 0.0105 0.0235 0.0409 0.0770
 
3 0.0085 0.0048 0.0002 0.0010 0.0023
 
4 0.0014 0.0000 0.0000 0.0002 0.0011
 
5 0.0008 0.0003 0.0000 0.0001 0.0005
 

............-------------------------------------------------------

Total 0.2122 0.0189 0.0336 0.0613 0.0984
 



run 1 -- 2005 -- Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 67
 

L o a d S u m m a r y a n d M a i n t e n a n c e Allocation -- 2005
 

Load data scaled Load data after Remaining load
 
to match weekly demand side 
 Gross firm capacity and after exogenous
Raw load data input requirements modifications 
 maintenance allocation load modifications
 

------------------------------ --------------.------------------
 --------------------------------.----------------------

Typ. Peak Min. Load Peak Min. Load Peak 
Min. Gross Res. Maint Net Res. Maint Peak Min. Load

Wk Hrs. Energy load load fac. Energy load load fac. Energy load load cap. mar. cap. cap. mar. fac. Energy load load fac.


(GWh) (M) (MW) (Pct) (GWh) (MW) (MW) (Pct) (GWh) (MW) (MW) (MW)(Pct) (MJ) (MW)(Pct) (GWh) (MW) (MW)(Pct)
1 744 2157 3352 2287 86.5 2846 4523 2884 84.6 2846 4523 2884 5831 28.9 112 5719 26.4 0.000 2449 4062 2372 81.02 672 1927 3242 2296 88.5 2543 4374 2886 86.5 2543 4374 2886 5981 36.7 171 5810 32.8 0.000 2187 3769 2372 86.3
3 744 2058 3129 2251 88.4 2719 4224 2845 86.5 2719 4224 
 2845 5607 32.7 569 5037 19.2 0.000 2694 4165 2806 87.0

4 720 1853 3053 2044 84.3 2446 4120 2595 82.4 
 2446 4120 2595 5688 38.0 459 5229 26.9 0.000 2441 4091 2581 82.9
5 744 1731 2669 1912 87.1 2285 4007 1942 76.6 
 2285 4007 1942 5635 40.6 900 4735 18.2 0.000 2300 4014 1949 77.0

6 720 1672 2694 1836 86.2 2208 3501 2498 87.6 2208 3501 2498 5578 59.3 
 721 4857 38.7 5.000 2228 3677 2517 84.1
7 744 1592 2562 1733 83.5 2101 3456 
 2218 81.7 2101 3456 2218 5752 66.5 950 4802 39.0 5.000 2133 3633 2251 78.9

8 744 1698 2720 1721 83.9 2241 3673 2166 82.0 2241 
 3673 2166 5659 54.1 765 4894 33.3 0.020 2266 3849 2193 79.1
9 720 1710 2838 1895 83.7 2259 3831 2416 81.9 2259 3831 2416 5550 44.9 445 5105 33.3 0.486 2278 3842 2436 82.3
10 744 1918 3071 1949 83.9 2532 4143 2460 82.1 2532 4143 2460 5538 33.7 523 5015 21.1 0.000 2526 4109 2444 82.6
11 720 2041 3286 2203 86.3 2695 4433 2779 84.4 2695 4433 2779 6056 36.6 167 5889 32.9 0.000 2320 3993 2276 80.7
12 744 2124 3307 2232 86.3 2805 4464 2814 84.4 2805 4464 2814 6141. 37.6 192 5949 33.3 1.446 2410 4014 2297 80.7
 

.--.--------------.------------------------------------
AN 8760 22479 3352 1721 76.6 29679 4523 1942 74.9 29679 4523 1942 
 28231 4165 1949 77.4
 



run 1 -- 2005 --
 Scenario i- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 70
 

S u m m a r y (gensum) -- A n n u a 1 g e n e r a t i o n 
 2005
 

Peak Week Un Com- -Outage ------- Energy------- Cap. Fuel Btu Fuel
-
 --Variable--- -Marginal--------
capacity it mit. FOR MOR GWh M$------fac. tr. /kWh $/ mills/kWh time mills Other Fuel +
MW s % % % Load Pump Dump Total % btu Mbtu Fuel O&M Tot. % /kWh O&M var O&M
Nuclear 2466 6 100 5.0 14.2 17543 56 0 17599 81.5 205 11650 0.77 9.0
Lignite 243 5 31.4z 

0.1 9.1 0.00 0.0 0.00 160.51
9.4 18.7 530 15 0 544 26.2 
 4.2 7759 3.46 26.8 0.1 27.0 1.81 43.0 
 0.00 14.68
Coal 721 7 80.0 10.3 10.4 3606 
 69 0 3675 63.6 36.5 9931 2.33 23.1 1.1 24.2 0.88 26.6 0.00 
 88.98
Gas- power 652 6 6.3 4.6 
 3004 237 0 3241 46.1 26.7 8244
Hydro 4.90 40.4 0.3 40.7 28.12 42.9 0.00 131.82
680 3 0.0 0.0 3188 
 2 0 3190 49.0 0.0 0 0.00 0.0 0.0 0.0 33.38 91.3 0.00 0.00
Industry 
 256 0 0.0 0.0 1604 0 0 1604 111 0.0 0 0.00 49.7
Distribution 382 0 0.0 0.0 1404 0 0 1404 117 0.0 0 0.00 49.7 
0.0 49.7 0.00 0.0 3.00 79.73
 

DSM. 0 0 0.0 0.0 

0.0 49.7 0.00 0.0 0.00 69.78


0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 0.0 0.00 
 0.00
Interruptible 0 0 0.0 0.0 
 0 0 0 0 0.0 0.0 0 0.00 0.0 0.0 0.0 0.00 
 0.0 0.00 0.00
Import/Export 
 86 1 0.0 0.0 -1472 0 0 -1472 -163 0.0 0 0.00 28.6 
 0.0 28.6 2.34 443 0.00 -42.11
Pumped storage 600 273 273 5.2 
 15.16 74.4
{pumping nec.) 
 600) (379) 
 18.30 48.9
...---------------------------------------------------------------------------------------------------------------------------------

Total firm 5831 
+ CS = 5831 28.9% reserv 29679 379 0 30058 272.5 
 16.7 100.0 74.2 0.00 503.38
Committed 5312 = 5312 17.4% ENS 0.204 LOLP 0.000199 ( 0.073 days) Energy Not Served 0.02 50.0 
 0.01
after MOR 5232 = 
5232 15.7% 
 Commit target 4975 MW 10.0% Avg. Marginal Cost
after FOR 5027yy = 74.2
5027 11.2% Load 29679 GWh Spin. target 452 MW 10.0% -- based on RC
post-DS Peak ( 4pm Tue) 4523 Fuel $495.81 - Dump 0.00 

74.2 503.40
 
+ O&M 7.57 + ENS 0.01 = Total var. $503.40 + Other 0.00 = $503.40
 

Values from last typical week.
 
z 
 Commitment reflects must-run and minimum-constrained units 
-- others excluded from capacity-weighted average.
yy Available capacity meets commitment target.
 

s0 



run 1 -- 2005 -- Scenario I- SEP May 1994 Plan- with industrial and RDU generation, wit 12/10/94 11:26 ver 1.98 p. 72
 

S E A S 0 N A L SUMMARY -- Ave rag e M a r g i n a l C o s t s 
 by season and subperiod (mills/kWh)
 

Subperiod Season
 
Annual Q1 Q2 Q3 Q4
 

1 80.4 182.7 55.9 41.7 43.1
 
2 79.1 180.6 55.1 40.0 42.8
 
3 72.1 167.0 50.4 35.3 37.3
 
4 66.4 149.5 47.0 35.1 35.8
 
5 68.9 160.8 47.3 34.3 34.8
 

............-------------------------------------------------------

Average 74.2 169.8 51.8 37.6 
 39.4
 

LOsE of load probability (%)

1 0.0368 0.0619 0.0452 0.0064 0.0345
 
2 0.0355 0.0627 0.0269 0.0054 0.0474
 
3 0.0093 0.0338 0.0016 0.0001 0.0023
 
4 0.0007 0.0021 0.0000 0.0000 0.0006
 
5 0.0050 0.0194 0.0002 0.0000 0.0005
 

............-------------------------------------------------------

Average 0.0199 0.0400 0.0154 0.0027 0.0217
 

E n e r g y n o t s e r v e d (GWh)
 
1 0.0428 0.0189 0.0117 0.0017 0.0106
 
2 0.1319 0.0604 0.0223 0.0043 0.0449
 
3 0.0233 0.0213 0.0007 0.0001 0.0012
 
4 0.0012 0.0009 0.0000 0.0000 0.0002
 
5 0.0050 0.0048 0.0000 0.0000 0.0001
 

............-------------------------------------------------------

Total 0.2041 0.1062 0.0347 0.0061 0.0571
 



Appendix E Review of Engineering 
Economics and Financial 
Terms 



Appendix E - REVIEW OF ENGINEERING 
ECONOMICS AND FINANCIAL 
TERMS 

This section provides a review of financial and economic terms and methods used in this report. 
The following areas are covered 

" Guide to accounting and financial statements 
* Inflation and escalation 
" Current (or nominal) and constant currency analysis 
" Discount rate 
" Present value or present worth 
" Cost and price levelization 
* Depreciation and valuation 

E.1. Guide to Accounting / Financial Statements 

E.1.1 Balance Sheet 
All accounting revolves around the fundamental accounting equation which is 

Assets = Liabilities + Equities 

Assets are those things of value that are possessed by an individual or a firm (utility). Liabilities 
are obligations owed by an individual or firm whereas equities are the ownership worth. 
The Balance Sheet or Statement of Financial Condition utilizes the above relationship directly. It 
shows the financial status of an individual or business at a particular point in time.
 

The balance sheet does not tell what caused the changes in the relationships between assets,
 
liabilities, and equities from one point in time to another. This important information is
 
summarized in the second main type of accounting report and that is the income statement.
 

E.1.2 Income Statement 

This report is based on the relationship: 

Revenues - Expenses = Profit ( or Loss) 

Other key items in the Income Statement are: 

Operating Income = Gross Revenue - (Fuel Cost+Purchased Power Cost+Material and Other 
Cost+ Wages and Services+ Depreciation) 

Net Income = Operating Income - Interest Payments - Taxes 
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E.1.3 Sources and Applications of Funds Statement 
This report generally deals with sources of funds and how these funds are used for an enterprise. 
The main equation for this report is: 

Sources = Applications
 

Sources and applications are defined as follows:
 

" Sources = Internal Generation + Borrowing
 

" Internal Generation = Operating Income + Depreciation + Other Sources
 

* Borrowing = Foreign Loans + Domestic Loans 

" Applications = Investment + Debt Service + Taxes + Change in Working Capital + Change 
in Cash
 

" Debt Service = Principal + Interest
 

E.1.4 Financial Performance Indicators 
There are a number of indicators of financial performance based on various components of the 
Balance Sheet, Income Statement and Sources and Uses of Funds Statement. Some of these are 
discussed below. 

The Operating Ratio is defined as the ratio of operating Expenses to total Revenues less Interest 
and Tax payments. It should be less than 1. 
The Current Ratio is defined as the ratio of Current Assets to Current Liabilities. It should 
generally have a value between I and 4. 

The Cash Generation Ratio is defined as the ratio of after-tax cash generation (Operating 
Income + Depreciation - Taxes - Principal Payments) to total annual Investment and Debt 
Service requirements. Generally, this ratio should be greater than 0.6. 

The Debt Coverage Ratio is the ratio of Internal Cash Generation to Debt Coverage (Interest
 
and Principle payments). It should be greater than 1.
 

Accounts Receivable outstanding in days is a measure of the speed that bills are paid. It is
 
measured as the ratio of annual Accounts Receivable to total annual Revenue.
 

The Number of Times Interest Earned Ratio is the ratio of Operating Income to annual
 
Interest expense. It should be greater than 1.
 

E.2. Inflation and Escalation 

The annual general inflation rate is the rate of rise in price caused by a general increase in the 
prices for goods and services due to the change in the value of currency. The rate of inflation is 
sensitive to economic and monetary policy and can vary significantly by country. 
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The real escalation rate is the annual rate of increase in the price of a good due to causes such 
as resource depletion, increased demand, or changing technical requirements, such as reduction 
of environmental impact in the production of a given good or service. Real escalation is 
independent of and exclusive of general inflation. 

The price increases that are actually experienced for a given good or service are a combination of 
general inflation and real escalation. The rate of increase in the price increases as they are 
experienced is referred to as the apparent escalation rate. It is given by the following formula: 

apparent escalation rate = (1-general inflation rate) * (1+real escalation rate) - 1 

E.3. Current (or Nominal) Currency and Constant Currency
 
Analysis
 

Economic and financial analysis can be conducted using prices and costs expressed in the terms 
that they are actually experienced in the years in which they occur. These costs and prices reflect 
both general inflation and real escalation. Analysis using data expressed in these terms is referred 
to as current (or nominal) currency analysis. 

The effects of general inflation does not affect the selection between alternatives in economic 
studies. These studies are concerned with underlying cost changes, reflected by real escalation, 
rather than the apparent changes which include the effects of general inflation. Constant 
currency analysis uses costs and prices of goods and services expressed in the value of currency 
at a given point in time (e.g., Sk in the first quarter of 1994) and the real escalation of those 
goods and services. In this type of analysis, it is important that all goods and services are 
expressed in the value of currency at the same point in time. The costs and prices in this type of 
analysis are often referred to as real costs and prices. These costs and prices differ from those 
actually experienced in that they do not reflect the effects of general inflation. 

The same principles of time value of money, and the formulas described previously, apply to 
both current and constant currency analysis. However, a different discount rate is used in each 
type of analysis. This is described in more detail in the following section. 

Generally, the results from current currency and constant currency analysis are equivalent in 
terms of selection between alternatives. However, the results of constant currency analysis must 
be adjusted by the effects of general inflation in order to reflect the prices of goods and services 
that would actually be experienced by consumers. In addition, studies which focus on taxation 
issues can be distorted in constant currency analysis because ta.xes are levied on profits as they 
are experienced, includin-g the effects of inflation, not in real, or c3,,stsnt currency terms. 

Current currency analysis is often used in studies of prices as they are .xperienced by the final 
consumer in cases where general inflation is relatively low and stable. This is because the prices 
are expressed in terms that are actually expected to be experienced by the c .nsumeT In situations 
of high and unpredictable inflation, constant currency analysis is often at,plied to pricing studies. 
However, it is important that the results are qualified as reflecting feal price changes and 
neglecting the effects of general inflation. 
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E.4. Discount Rate 

In economics, the discount rate refers to value reflecting the time value of money and the 
compound interest formulas apply with the discount rate used as i in those formulas. In most 
economic studies, the discount rate is based on the weighted cost of capital, but can reflect social 
costs as well. 

In economic studies, there is a differentiation between the discount rates used in constant 
currency and current (or nominal) currency analysis, as described previously. Since general
inflation reduces the value of a currency, the cost of capital in constant currency is less than the 
discount rate as it is actually experienced. The constant currency discount rate is referred to as 
the real discount rate and is related to the discount rate as it is actually experienced (current 
currency discount rate) in the following way: 

real discount rate = (1 + current currency discount rate)/(1 + general inflation rate) - I 

E.5. Present Value or Present Worth 

Since money can earn at a certain interest rate, it is recognized that a dollar in hand at present is 
worth more than a dollar to be received at some future date. Therefore, the time value of money
is an important element in most decision situations involving money flow over time. 
Assuming that interest payments are made at the end of each period, if P is invested at interest 
rate i per year, the interest for the first year is iP and the total amount of principle and interest at 
the end of the first year is P + iP = P(l + i). 

In the second year, P(l+i) is invested, and therefore, the amount at the end of the third year is P(l
+ i) + P(l + i)i = P(I + i)2. Similarly, at the end of the third year the amount is P(1 + i) 3 and at 
the end of n periods, it is P(1 + i)n . 

Using our notation: 

F = P(1 + i) 

From the above expression, we can express P in terms ofF, I and n as follows: 

P = F[1/(1 + i)n] 

Here P may be thought of as the principle that will give a required amount F in n years; in other 
words, P is the present worth of a payment of F in n years from now. 

E.6. Per Unit Cost and Price Levelization 

The purpose of levelization is to provide a means of expressing the value of a varying cost or 
revenue stream per unit of production or sale with a single number. Single values are often used 
to describe key characteristics of groups of numbers (e.g., average, mean, etc.). The levelized 

Final Report E-4 



Appendix E Review of Engineering Economics and Financial Terms
 

value (per unit) is a single number that when multiplied by the number of units or production or 
sale per year produces a cost (or revenue) stream with the same present worth as the actual costs 
(or revenues). For example: 

The present worth of 6-year revenue requirements in 1994 = 
RR95/(1+i) + RR96/(1 +i) 2 + RR 97/( 1+i)3 + RR98/( 1+i)4 + RR99/(1 +i)5+ RR2000/(1 +i) 6 

where Rm = revenue requirement in year m 

By definition, the is present worth of the 6-year revenue requirements =
 
LRR*S95/(l+i) + LRR*S96/(l+i) 2 + LRR*S 97/(I+i) 3 +
 

LRR*S9d/(1 +i)4 + LRR*599 /(1+i) 5 + LRR*S 2000/(1 +i)6
 

where: 
LRR = Levelized revenue requirements per unit of sales 
Sm = Sales in year m 

Therefore, the per unit levelized revenue requirements (LRR)= 

94+n/ (1 + i) n 

IRR 
n=1,5 

/(1+0I, S9 
n=l,5 

E.7. Depreciation and Valuation 

The actual amount of depreciation can never be determined until the asset is retired from service. 
Depreciation represents a decrease in value because the ability of the asset to produce these 
future cash flows decreases, due to one or more of several causes, with passage of time. 

E.7.1.1 Definition of Value 
One of the best definitions of value, in a commercial sense, is that it is the present worth of all 
the future profits that are to be received through ownership of a particular property. This 
is difficult to apply. 

A second definition of value is the market value. A third type of value is known as fair value. 
This usually is determined by a disinterested party in order to establish a price that is fair to both 
seller and buyer. 

Book Value is the worth of a property as shown on the accounting records of a company. It is 
ordinarily taken to mean the original cost of the property less the amounts that have been charged 
as depreciation expense. 

Salvage, or resale, value is the price that can be obtained from the sale of the property second
hand. Salvage value implies that the property has further utility ( use). 
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E.7.1.2 Purposes of Depreciation 
Because property decreases in value, it is desirable to consider the effect that this depreciation 
has on engineering projects. Primarily, it is necessary to consider depreciation for two reasons: 

" 	 To provide for the recovery of capital that has been invested in physical property. 

* 	 To enable the cost of depreciation to be charged to the cost of producing products or services 
that result from the use of the property. Depreciation cost is real, as are labor and material 
costs, and it is deductible in computing profits on which income taxes are paid. 

E.7.1.3 Economic Life 
In an economic study we are concerned with the length of time during which a physical asset can 
be used, in competition, so as to be profitable. When it no longer can be used profitably, it has no 
further commercial value, and we do not wish to posses it longer. Consequently, we are 
concerned with what often is called economic life. The entire amount of depreciation should be 
written off during this economic life. 

E.7.1.4 Straight Line Depreciation 
There are many methods for depreciating an asset. The most common and the only method used 
in the study is the straight line method. There are other methods that involve more rapid 
depreciation and are generally used for tax purposes under the tax codes of some countries. 

The straight line method of computing depreciation assumes that the loss in value is directly 
proportional to the age of the structure. The straight line relationship gives the name to the 
method. Using the following notations: 

L = useful life of the structure in years,
 

C = the original cost,
 

d = the annual cost of depreciation,
 

Cn= the book value at the end of n years,
 

CL= the value at the end of the life of the structure, the scrap value (including gain or loss due to
 
removal), and
 

Dn= depreciation up to age n years
 

then
 

d=(C - CL)/ L
 

Dn=n (C-CL)/L
 

Cn= C - n ( C - CL )/L
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Example 

A new asset is purchased for 120,000 Sk and is estimated to have a life of 10 years and a scrap
value of 20,000 Sk at the end of that time. What is the annual depreciation cost, the total 
depreciation cost up to the end of the sixth year, and the book value at the end of the sixth year? 

Applying the Straight Line Method 

d = ( 120,000 - 20,000 ) / 10 = 10,000 Sk 

D6= 6 ( 120,000 - 20,000 ) / 10 = 60,000 Sk 

A. C6= 120,000 - 6 ( 120,000 - 20,000 ) / 10 = 60,000 Sk 
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- --

Income-Generation 

SE Generation _ L _ _ J _ 

Income Statement I K _ -
(thousands U.S. ) 7 -. .- . . . -. . . 

-. -Yearl-- 1993 I_ 1994 1995 1996 1997 . 1998 . 1999 1 2000 
-_____~~~~~_ ----- --- ~ -----~ t -_ -
ISEP Domestic Generation (GWh) 19,304 1 18,812 18,784 19,148 18,924 19,862 
 20,717 221,591

EHV Transmission Losses (GWhi 3561 371 .. . 375 387 . 475 . ,717480 t -86 

IDomestic Sales (GWh) 18,948 148,4-1 . i409 1 18,761 18,485 19,387 2,237 .. 21,105 
IExports (GWh) - . 720-720- -- 0 - 225 ,457 2,500 -- 3,500 1 3,000 2,500Pek _(MW) 3,441 3,307 - 3,30 3,358 3,434 I 3,558- 3,684 3,812
IDomestic Sales Price-(-mills/kWh 34.2-- 33.8 7.0 41.6 39.7 38.0 38.2 44.9 
!Export Sales Price (mills/kWh) 42.3 #N/A . .43.2 " 44.5 45.6 46.8 48. - 49. 

Revenue - t .... 

IDomesc Sales 647,809 622,758 681,636 779,837 734,137 i 735,810 773,220 47,826
1_Exports 30,473 01 9,728 20,352 114,023 1 163946 144,322 53 

'Total Revenue ,-678,282 622,758 691,364 800, 189} 848,161 899,756- 917,542 1,071,680 

--T . ... _.. .. . . .. - ... . ... . . . . .... _.. .
. . .. . ! . . --..I 
Expenses . . . . . . . 7.. . . . . . . .
 . .. . . .. . . .
 

IFuel . 148,257 133,923 167,232[ 247,149 216,575 220,4881 244,678 -26i354 
lPurchased Power . 39,289 34 - 18 -11,657-I 64 J 45 67 i ,976

S__Maerial&2Others 25,236 21,654 21,955 22,3691 25,603 i 25,350 25,622 -28,899
Labor& Services 80,8191 103,722 -04,0231 104.436 128,585 -1"28,333 I -1527128,605 
!Depreciation. 36,544 182,027 191,016 171,431-210,595 202,165 205,613 312592------ -__ _ 6909714 -12058,88 165 20,63 35129Decommissioning ! 000 30,781 - - .. - 65.,5.7.2 60,396 6 ---I Nonpayment Allowance- -- ........ .. 0 31,138 34,568 40009 424081 44,988 45,877.... .. ... ._ 53,584
___.. 


I,- Total Expenses . . 330,144 472,498 549,593 1 666,145-682,17f-686,941 710,858 - 881,314 

_.-Operating Income 348,138 150,260 141,771-- 134,044 1-65,4 212,815 206,684 190,366 

-Interest 
!Foreign Loans --174li08 -- - ---. . 

-,.. ... ... 0. _ 0. 5,448 1 10,,070 22,407 27,889 34,316Domestic Loans 7,219 37,215 7-,_'3 

------. 27,219 ,2-1 38,173 38,944 41,342 43,564 44,556 45,521 

I-oa Interest 27,219_-- 37,2-15 _- 43,621i -5 5 -- -,- 2,445. 79,836
ot.... .-
-- T-. l.. .. . . . . . .49,052.. .. 58,71. .. .. . . .... . . .. .
 

- - - - -- _ 19 7,4ii--- 986 

Corporae Taxes 45 218108,283 . - - 39,260 33,997 42,773-58,738 - 53,695 44,212 

VNet Income ... 183,3-66 67,827  58,890 50,996 64,1591 88,106i 80,543 66,318 
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S&A-Generation 

SE Generation __[___
 

Sources and Applications of Funds Statement [ 

(thousands U.S. $) ___ _
dsU Ss 	 oIt- S----- -- -_ .. ._--- ... _ - .. .......... . .... --..... -

Year - 1993 1994 1995 1996 1997 -1-998 -_-1-999-- 2000 

-- iSOURCES~ j ............. r......... .... ' . .. 366,215-- -503,0-3-7- . .. . .... - 591 855. . . 737,646~ 	 _- --_l 2. 609,797....	 ...... 489 776 . ... .. .. 1456,804614,207 _.....
/ :i !i 	 I I I 

JInternal Generation 	 - 

lOperating Income 348,138 150,260 1 141,771 134,044 165,643 212,815 206,684 190,366
S_ jDepreciation 36,544 182,027 191,016 171,431 210,595 202,165 205,613 312,592 

Other 0 0 0 0 _ 0 0 1 01 0-§7-. - . ...i§ ....._ ... L . . .. . . . .......
 
Total Internal Generation 384,682 i 32,-8- 376,239 -4 i4 -1980-- 02_958332,287 305476 	 4i297-5-

iI I j 	 Ii 
i

!Borrowing 

... i: oreign Loans . _ 0 136,200 121,063 I 190,375 141,500! 158,000 187,750 
* oanDmesic 15,04 3,92 I34,050 { 026 47,594 35,375 139,500: 46,938 

Total Borrowing - 105,094 33,928 170,250 151,3281 237,969 176,875 197,500 234,688 

I_-1 ---- ------ ----- ~1 ~~~~~~----- -	 __ 

APPLICATIONS /4976 366,215 503,037 456,804 l 614,207 591,855 609,797 737,646 

-- ... ' Investment. - - . . ... . . - -- .....i! . 1 .... ..... I.. .. .. . -.. . . _ .._ ....-.. l... - . .. - . . . . T. . 

19 3 6 95|__General Investment , 67,856 340,500 302,656 475,938 1 353,750 1395,000 469,375 
IInterest During Construct 5,024 0 0 0 0 0 0 0 

Total Investment -i 198,719 i67,8561- 340,500 302,656 I 475,9381 353,750 395,000 469,375 

! Debt Services .... .. . . . . . . . . . . ... . . .. t 

Principal.	 ... ..... -.. r .... ... . . ---... -. -. - t .- ....... .. . .. ... .... ..... -

Foreign Lon-Loans 0....... *--i---- 8,822 15,82- - 20,94326tl-l--])--| 34,475-75.. ! 4,574,7 -5515568 27,086 

. ...----- . 74,757 - 110,215~~---" ---------------.--! Domestic Loans....--.... 3,856 180,267 ... 77,358..... .. - . 92,451..- 117,597__ 1116,2931__ ... . .... 

i 	!Interest /
- -_ - - . . . . ..... -- . .. _ _ . .. . . . . . . . . . . . . . 1F 
Foreign Loans i 0 5,448 1 10,108 1 17,370 22,407 27,889 34,316 

iDomestic Loans I 27,219 37,215 38,173- 38,944 j 41,342 43,564 44,556 45,521 
: : f i /I 	 ___ ..... . .~ . . .. .. . . . . . ,- . - . .- .. __ - .. .... - . .... ~ 	.. . . . .. .. ..... .. ... _ -;.. 

Total Debt Service 31,075 117,482 125,553 132,631 16 6 ,731lj 204,510 '215,824 224,526 
. - -...... . .. . -... . 

Taxes 1_ 108,283 45,218 1 396 3397 -742,773 58,738 53,695 44,212 

Change in WorkingCapil 221,688 (145,053)1 29,709 1 59,441 (32,449) (20,587): 13,087 26,670 

! IChange in Cash (69989) 280,712 (31,985)i (71,922)1 (38,785), (4,556), (67,810)1 (27,138) 
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Balance-Generation 

SE Generation _ _ _ _ _ -~ - _ _ _ _ _ _ 

Balance Sheet . _ 
(thousands U.S. $) _ 1 

I Year 1993 1994 19951 1996 1997 1 1998 1999 2000 

ASSETS-- ,815,336 3,973,265 4,121,313 4,250,052 4,457,742 4,608,278 4,743.590 4,899,405 

JFixed Assets 

___ Asesin__n a ... 3,234,4681 3,283,999 3326,655 4,063.895 5,052,251 5,155,689 5,196,314 
Less Accumulated Depreciation (548,106) (730,133)1 (921,149) (1,092,580) (1,303,176) (1,505,341) (1,710,954) (2,023,546) 

-- Net Fixed Assets 536,144 2,504,334 2,362,850 1 2,234.075 2,760,719 3,546,910 3,444,735 3,172,767 
Work in Progress .....-- 1,019,150 1,001.481 1,292,450 1,552.450 1,291,148 656,541 948,104 1,376,854 

-7-Toal Fixed-A-ssets ....... .__ 1.555.294 3,505,816 3,655,300 r 3.786.525 4,051,867 4,203,452 4,392,838 4,549,621
 

'Current Assets ' 
I - - - - - - t 

,Cash (69,989) 210.723 178.738 I 106,816 68.031 63,475 (4.335) (31,472) 
_~~~0,1 _____ 15,09 _ ____ __ 

Accounts Receivable 122,281 98,998 1-5,-079 1163 117,070- 1791 113,839 125,483 

i-nventory . . ..... 163.28-1.. 113,260 1137,7281- 196.209 176,305 178,970 196,779 211,304 
--Others .44,469 -44,469' 44,4691. 44.469 44,46. 44 469 44,469 44,469 

e sSl u As-s - 26 42 467,450' 466,014 463,527 405,876 404,826 1 350,752 1-349.784 

EQUITY &LIABILIIESi 1815.336[ 3.905 4 ,4062,423 4,199,056 4,393.583 4,520,172 46607 48307 
_ -- -- -- ---- - -- - -- 4 43S6 

,Equity I i i __ 

Cia a.. 1,368,033 .3616091 3 683,918 3,742,808 3,793804 3,857.963 3,946,069 4,026.612 

IRetained Earnings 183,366 _ 67,827 58,890 50.996 64.159' 88106 80,543 66.318 
~i~ i7I I . .......... 

-Total Equity 1,551,399 -- 3,683.91-8-3742.88j 3.793,804 3,857,963 3,946,069 4,026,612 4,092,930 

Long-term Debt ' __!
 

[o I ---- 0--- -

j-
-Foreign Loans -0 - 0 1 131,626 243,866 418,673 539.230 670144 823,419 

-1 Lon2-- - - - 4 -- 6 9 3 2 ,JForeian~~---- - - - - 0 _ _-5-414,,03?81______Lans217,250 17,1; -- .(496) 

Total Ln-Te. Debt 217,250: .... 70,911 259,229  326,978 .456,928 - 495,263 J 639,382 

Current Liabilities - _ I 

short-rmLoans .- 0 75,130 70,885- 67,022 82,822 166407 103342 95,i83 
Account%Payable . 42281f ... 38900 43,984- 57,842. 55,624 56,132 59,846 067,504 

Other 4406 . -4-44,06-6 4 406 .... 4,406 4.406. 4,406 

I-Total Cuirent Liabiiities / 46.688 118.436 119.276 129,270 i 142,852 166.946 167.594 I 167,093 
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Income-Transmission 

SEP EHV Transmission System _ [ _ 

Income Statement_(th~ousands U.S. $) _____ _____L____ __ I. 
( s 

J 
- Year 1993 1994 1995_ 1996 i 1997 1998 1999 2000 

_I LI L _ _ _ _ _ _ _ _, _ . . . . .._ ..... -

_ SEP Generation (GWh) 19,3-04 18,812- 18,784 19,148 8,924 19,862 20,717 2,591

Transmission Losses (GWh) 356-- 371 375 -. 387- 439 47 480_ _ 48.6 

Domestic Sales (GWh)- - 18,948 18,441 -- 18,409-18,76i 18,485 119,387 20,237 21,105
 
Exports (GWh) 720 .. -0 :...- 225---457 2,500 3,500 3,000 2,500
 
Pea (MW)Pek(W)341 ....3,307.... _ 3,358 2.7 -- 2.84 2.71 3,812
3,441 - 3,304 .... 3,434 3,558 J 3,684 -2.7 

.Domestic 0.9 2.2 2.6 2.Sales Price ($fMWh) 

Revenue - - i - -i-. 

. Domestic Sales 16,750 + 41,195 1 44,049 49,075 51940 54500 ,778-- 58,361 

iExports 0 . .. 0 0i . . - 00 0 

Total Revenue - 16,750i 41,195 44,049 49,075 51,940-55,50 1-5677- 58,361 

F__I. . tE _Ixpense...s ___ . V]]!- _ . ...... -. .I . . . . .l -. . .
- luel- . . .. i------9-I----____o-_-_ T-J - - i --- , -- -- 0 -6 

Ful2,60 84 2,694 I 3,410 __55 5138 537 5,805 6,017 
Purchased Power 71f47I -240 2 1 216 
Mateia & Others 345 1 _36_ 41 5 56-81 75 


-Labor& Services4__5255,757 3Labor&-53,755 4, 5 5,061 5,279 5,511 ... 5.743-Services 3,452 4,583 

_Lpepreciation 3,425 16,437 17,194 18,219 19,262 1 21,004
20,457 21,798 

0 . -0Decommiss0ning0 0 0- . 0 

_j.onpayment Allowance 0.2,060 2,202- 2,454 2,597 _ 2,773 2,839 2,918
 
ITotal Expenses 10,6171 25,322 27,389 31,049 32,565
i 34,435 335,712-3,212Z_ - --- - __ -, _. -I .... -_....._ 

-Operating Income 6,133 15,874 16,660 18,026 19,374 21,015 21,066 21,150 
---L .. ._.. _ _Z- J-

lInterest - _- _ ---- I ___ ____ +-t I___
 
_!Foreign Loans ______- 0 . . . 0 45 - 1,061 1,654 2,316 2,560 2,810
 

Domestic Loans i53 785 1 1,133 l,3-f 182-660 961 i330 1,436 

IIota_ Interest 153 _ 660 1,243 2,022 1 2,787 1 3,6 4 6i 3,942 4,245 

Co ka Taxes 2,453 6,085 6,167 6,402 6,6351 6,948 6,850 6,762 

Net Income 3,680 9,128 9,251 9,603 9,952 1 10,421 10,275 10, 143 
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S&A-Transmission 

SEP EHV Transmission System I- .I I I 
Sources and Uses of Funds Statement __[ ]
(thousands U1 

_ 

--. 1~ ~ ea 1993_ ----- __F_ 5_____ __ --- I----- -- I____- ___----- - Yea 1993 1994 1995 1996 j 1997 1998 - 1999 2000 

SOURCES ... . 9,55 38,888 ,152 55,573- 58,324 64,019 52,383 53,886 

Internal Generation .. . .. - . .-

. IOperating... . Income. I ... 6,1333,42 1,15874 16,660 7 ,45....... . .
 18,026 19,374 21,015 21,066 15 
K / 6eprc aon 3,425 I 16,4371 17194' 18,219 19,262 20.457t 21,004 21,798 

-.- Other . 0l... 0. 0 0 0- 0 0 0 

21,150 

Total Internal Generation ,9,558 T 32,310 33,855 36,245 38,637 41,472 42,070 42,948 
-----..... . 1--..-- -- -- ' - - - - - I I-

Borrow ig 
-i -

- -r - - K 7 
,ForeignLoans 0 ! 15,463 18038111,438 15,750 8,250 8,750 

Domestic Loans - O. 6,578 2,859 3,866_ 4,509 2,063 2,188 

.Total Borrowing F 0 -- 4 2- ,688]j22,547 1.0,3i3199321 10,938 

-- APPLICATIONS 9 8 8- 48,152 -55573 58,32 - 6 ,019 52,3831 53,886 
! - Investment - -

General Investment _ 4,738 1356 28,594 39,375 45,094 20,625 21,875 
Interest During Constructic 0- (0) 0 0 [ 0 00-0-.....o 

4 - . . .. . .... .. .. -.. . . . .... . . . 

Investment 4Total4738 _ 13,156 28,594 38,656 39,375 45,094 20,625 - 21,875 

SDebt Services i - - 

'Principalj§~ l _ -- I -

__Prtpa L ...r ....-- 919., 2------.. ... . bomestic-oan 0- . 384 484t 2149 2,51 3 2,907--- 30d6- -8,158- .. 8,656- -, --- t - 7 - I-.3-- -- 01J ii,-f-DoicL- s ,066 I-5- ,5 9,4821 10,307 11,303 -- 11,430 11,581 

Interest r Y.. 4 ... 1,654 . 1,06 2 ..... 
_ _i --- -_- ,~r-g nsi------ 0 ..... 0 ! .. 45- ,-06-----..3-- 2,560 2,810 

ForeignLoans 0 1-0 1,5 256 ,1__236Domestic Loan ,__ 153 6601 8 6 ,3 ,3 1,382 1 1,436 

-- _ Total Debt Service_ 3,220 8,818 10,283 112,422 14,578 17,099 17,885- 18,733 

cs- 2,453 6,402. e 6,085 L 6,167- 6,635 6,948 6,85- 7... .. . ... .. . .. . .. . . . .. ..... --.... . . . ..' . ...-- - --- 1~~ - - -.. ... .. -i.. .. . . .... .. .. ... .... _ _ _ , 3 -- 49 1,725
:Change in Working Capital 840 (27)]755 842 875 375 496.... 

(1a693-8 14, 5 - - - - - 496....9 
SChange in Cash 10,774 3,385 (2,749)1 (3,140)'0)(1,693): 6,527 1 4,791(5,496)1 
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Balance-Transmission 

SEP EHV Transmission System _ - [
Balance Sheet _ - ___ 

(thousands U.S. $) - i _ 1 
.-- ASSETS1998____- 1993 1995 1997 T000Year 1994 1996 19981t-_----9_9-7 

ASSETS .64,620 282,300 299,314 1 320,640 i-339,857 361,723 368,859 374,679 

-Fixed Assets- - ! ' 

.......---... . . ......

_<_Fixed Assets in Operation 125,569 345,237 1-375,547 416,522 458,2601 506059 527,922 551,109
Less Accumulated Depreciation I (64,242)1 (80,678) ' (97,873)1(116,092) (135,354) (155,811)1(176,815)1(198,613) 

1999 2000 

_NetjFixjedAssets- 264.559-1 300,431 350,248_-61,-27 277,674- 322,906 351,107W rk 352,496o in Progress .0 0 -0 0 0 

__ ___ Fixed Assets I61,327 2459 2764 ---
SK r-- --A --. . -61326-4,559 2774- 431- 322,9064 350,248 j 351,107- 352,496 

ICurrent Assets . . . ... . ... . . 

,~~~~- ----- -J ---------- 9, 8I...Cash&B ks 


(1,693) 9,081 12,467' 9,718-- 6578 . 1,082' 7,609 12,400--Accounts Receivable . 2,780 6,549 6,695,169 7,44 6,834 
Inventory 2,205 2,111 2,479 - 3,375 3,204 3,126 3,099 2,949

'Others 0 1 0--0- 0-f 0 0-0. 0 

_ Total Current Assets 3,92 1774i 21 6 40 20 209 10.6,511 11,475 17,753 22,183!
T~ 1-- - - -------------


EQUIT&-IBLTIS6,2 282,300 299,3141 32064 
 339,857 1361,723 368,859 374,679 

.Eq u ity . . . . . . . . . ..- ....-. . . .. . . . - . 

__C 56,795 253.9,- 247,073 239,137 229,378 219,485 - 208854 196, 67 
J~tand 12.VP 41,613 1 2,035 1 62,309anigs~- 22,058~ 31,661-3,680 

.72,452 

.Total Equity . . . 60,474 266,762j 269,131 1-270,798 I 270,991 271,519 271,163-,2691,319 

Long-term Debt -

I~~~~~~
_Foreign - 0 26,516 41,347 6 4,001Loans 0 11,438 57,900 70,238

t- DomesticLoans ._ 6,578 9,217 12,756 16,225_ 20,115 21,382 22,672 

_!Total Long-Term Debt 0 6,578 20,654 39,272 57,573 78,015 85,383 92,911 

Current LiabilitiesShort Te- _7 - &L - -i ..... V-- --- _1TT -- - - ... ... ~ ... ... - .......
 
S h -T e r - -r - Loans_ 3,066 7,937 8,330 __,_13 9,687- 1-507--0,533 10,575

iAccounts Payable 0 1,024 1,556. 1 6 8 1 . 78 1,079 1,199 ,1,606 1,874 
-- Other 0 o00- 01 1,874 

[FotalCurrent-Liabiities ..... -A5-...96...9-52- - 5-----93----88 - 4- 12,9 

S4,145 8,961 9529 10,569 11,293 12,188~ 12,314 12.449 
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Appendix G Pro Forma Financial 
Statements for the West 
Slovak Distribution Co. 
(ZSE) 



A/ 

ZSE DWstWla System 
incomesti" 

(miffoa Sk) 

Yew 1993 1993 1993 1993 1994 1994 1994 1994 1999 1999 1999 1999 
Vo za am VHV HV LV ToW VHV HV LV ToW VHV HV LV TOM 

Enew DdwgroTo Grid (GWh) 6548 4943 2M76 N/A 6457 4909 2832 N/A 7408 5732 3350 
T&D L s (Amoc. W/id) (GWh) 13 131 247 561 191 130 135 496 202 148 171 521 
E sL-f I- I- (GW) 6365 4813 2629 WA 6276 4773 2697 /A 7206 5534 3179 N/ 
Energy Sec. By Volage CL-n (GWh) 1421 1937 2629 5917 1368 197 2697 5961 1474 2234 3179 6137 

Grid Cost (S/MWb) 59.92 136.79 201.37 N/A 76.28 134.60 275.63 N/A 63.17 155.11 227.52 NA 
T&D Av. Price (SK/MWh) 59.92 19.33 425.85 N/A 76.23 262.96 556.63 N/A 63.17 219.96 459.29 MA 

Revenue 

Domestic SaI-Vobatc ami 2079 3037 3779 8195 476 12 743 2101 452 363 721 2042 
Oe 41 0 0 48 3 0 0 3 3 3 3 3 

Tol PXeVwc 2127 3037 3779 3943 479 812 743 2104 455 866 723 2045 

Expenses 

Fuel 0 0 0 0 0 0 0 0 0 0 0 0 
PumbasodPowe 1746 2379 3229 7354 0 0 0 0 0 0 0 0 
Malcl&Others 137 133 169 490 141 139 175 504 141 139 175 504 
Labor &Services 126 195 135 456 130 200 139 469 130 200 139 469 
Depreciadon 29 63 59 156 51 137 119 313 60 141 123 324 

0 0 0 0 0 0 0 0 0 0 0 0 

Toal Expeme 2038 2125 3594 8456 329 526 433 1217 331 530 437 1297 

OperaUng income 90 212 135 417 150 357 311 317 125 336 217 747 

Interest 

WoddBank & EBRD 0 0 0 0 0 0 0 0 0 0 0 0 
Domec Lom 0 0 0 0 0 0 0 0 9 21 13 47 

Tot Intetes 0 0 0 0 0 0 0 0 9 21 I1 47 

Corporate Taxes 36 35 74 195 60 143 124 327 46 126 107 240 

Net Income 54 127 111 292 90 214 186 490 78 210 179 467 

G-1
 

A~l
 



13 

ZSE Disbiltb om Systm 

Incom Stattnmt 

(minion Sk) 

Yew 

Volage aem 

1993 

VHV 

1993 

HV 

1993 

LV 

1993 

Total 

1994 

VHV 

1994 

HV 

1994 

LV 

1994 

TOl 

1995 

VIiV 

1995 

HV 

1995 

LV 

19 

4 

Energy Ddn.d To Gid (GWh) 

T&D Losw (Amoc. W/Gsid) (GWh) 

EnerDI-1aa I-L - (GWh) 
EneW Sake By Voia Clas (GWb) 

6548 

133 
6365 
1421 

4943 

131 
4113 
1937 

2176 

247 

2629 
2629 

N/A 

561 
N/A 

59S7 

6457 

131 
6276 
1361 

4909 

130 
4778 
1897 

22 

135 

2697 
2697 

N/A 

496 

N/A 
5961 

6461 

111 
6217 
1332 

4955 

131 
4124 

1331 

2943 
160 

2/83 
2733 

3 

4 

59. 

Grid Cos (SM/MWh) 

T&D Avg. Pre (SK/MWb) 
59.92 
59.92 

136.79 
191.33 

201.37 
425.15 

N/A 
MA 

76.23 
76.21 

134.60 

262.96 
275.63 
5S6.63 

N/A 

N/A 

72.90 
72.90 

181.15 
256.03 

262.29 
533.06 

3 

N 

Revenue 

Domic Salm-Volaap am 
Ot 

2079 

48 

3037 

0 
3779 

0 
9 

48 

476 

3 
312 

0 
743 

0 
2101 

3 
456 

3 
374 

0 
730 

0 

20. 

Total Rcvcm 2127 3037 3779 3943 479 332 743 2104 451 374 730 201 

Expenses 

Fuel 

Purchased Powe 

MatcrW &Odm 
Lzb & Sc vkca 

Depuioa 

Dccoaimimi 

0 
1746 

137 
126 
29 

0 

0 
2379 

183 
195 
61 

0 

0 
3229 

169 
135 
59 

0 

0 
7354 

490 

456 

156 

0 

0 
0 

141 

130 
5 

0 

0 
0 

139 
200 
137 

0 

0 
0 

175 
139 
119 

0 

0 
0 

504 

469 

313 

0 

0 
0 

141 

130 
sI 

0 

0 
0 

139 
200 

137 

0 

0 
0 

175 
139 
119 

0 

5( 
4I 
31 

Toal Expnss 2038 2825 3594 3456 329 526 433 1217 329 526 433 121 

Ope ng lacome 90 212 135 417 IS0 357 311 317 130 341 297 71 

Interest 

World Bank &EBRD 

DomecLorA-

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
2 

0 
4 

0 
4 1 

ToW Intesi 0 0 0 0 0 0 0 0 2 4 4 1 

Corporate Taxes 36 35 74 195 60 143 124 327 51 137 117 30 

Net Income 54 127 111 292 90 214 136 490 73 210 I10 46 
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ZSE Distribudom Systm 
Income SU m 

(milhoa Sk) 

Yea 1996 1996 1996 1996 1997 1997 1997 1997 1991 1991 1991 
Voltage a.m VHV HV LV Total VHV HV LV Togl VHV HV LV 

Encri Ddwu To Grid (GWh) 6615 5093 3036 N/A 6795 5241 3124 MA 7114 5505 3256 
T&D IAmc (Aoc W/G) (GWh) 14 134 161 479 lu 131 141 474 195 143 177 
En-r LU inge,L-L- (GWh) 6431 4959 2175 N/A 6607 5111 2976 MA 6919 5362 3079 
Enaz-y Saks By Volbag las. (GWb) 1333 1923 2175 6136 1358 1917 2976 6321 1414 2106 3079 

Grid Cost (SXJMdh) 71.14 175.32 253.33 N/A 69.13 170.21 244.16 N/A 65.90 161.38 235.44 
T&D Av. Plc (SK/MWh) 71.14 241.31 516.15 N/A 69.13 241.20 497.37 N/A 65.90 229.53 471.17 

Revenue 

Doms Sak.Volp am 455 72 728 2055 454 370 727 2050 453 36 725 
Other 3 0 0 3 3 0 0 3 3 0 0 

Total Revcoue 453 372 721 2053 457 170 727 2053 456 3 725 

Fud 0 0 0 0 0 0 0 0 0 0 0 
Piwhased Power 0 0 0 0 0 0 0 0 0 0 0 
Material & Othas 141 139 175 504 141 139 175 504 141 139 175 
L.abor & Sacs 130 200 139 469 130 200 139 469 130 200 139 
DIp-eiano 51 138 120 317 59 139 121 319 59 140 122 
D- 0 0 0 0 0 0 0 0 0 0 0 

TotalEqx e 329 527 434 1290 330 $21 435 1293 330 529 436 

Operating Income 12 345 294 767 127 342 292 7F0 126 339 219 

Interest 

World Bank &EBRD 0 0 0 0 0 0 0 0 0 0 0 
Loans 4 9 7 20 5 13 11 29 7 17 15 

Total Intre 4 9 7 20 5 13 11 29 7 17 is 

Coporate Tans 50 134 115 299 49 132 112 292 48 129 110 

Net In me 73 210 179 463 78 210 179 461 71 210 179 
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ZSE Disbution Sytm 

Ince Statement 

(mUoms Sk) 

YCa 1991 1999 1999 1999 1999 
Volge am Tola VHV 1V LV TolW 

Enew Dd*.ad To Gid (GWh) N/A 740S 5732 3350 N/A 
T&D Lome (Anoc. W/Grdd) (Wb) 515 202 148 171 521 
E-aS L-vig L- L - (GWh) NA 7206 5584 3179 /A 
Enagy Saks By VoUag Clas (GWh) 6599 1474 2234 3179 684 

Gild Cod (SK/MWh) N/A 63.17 155.11 227.52 N/A 
T D Ai,. Price (SKMb) NA 63.17 219.96 459.29 NA 

Revenue 

sS km.VoarCam 2046 452 163 721 2042 

Odhr 3 3 3 3 3 

Tol Rcvumc 2049 455 66 723 2045 

Expenses 

Fuel 0 0 0 0 0 
Purcmcd Power 0 0 0 0 0 
matial&Oda 504 141 119 175 504 

LAbor & Sa'vice 469 130 200 139 469 
Depcido 321 60 141 123 324 

0 0 0 0 0 

Total Expmm 1295 331 530 437 1297 

Operating Income 754 125 336 217 747 

Interest 

Word Bank &EBRD 0 0 0 0 0 

DoamsficLom 38 9 21 is 47 

Totajjntcr 38 9 21 11 47 

Corporate Tame 286 46 126 107 210 

Net Income 468 73 210 179 467 
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ZSE Ditrbution Systems 
Balance ,Shees 

(Mllions Si) 

Year 1993 1993 1993 1993 1994 1994 1994 1994 1999 1999 1999 1999 
Vokp am VHV HV LV Total VHV HV LV Total VHV HV LV Total 

ASSETS 1202 2618 2335 6224 2812 6957 5915 15754 3364 138 7213 11966 

Fiaed Asada 

Frad Asets in Operation 1631 4094 3533 9258 4194 12213 10598 27775 5067 12695 10956 21719 
Lcm Accumulatad Dcprdatiom 900 2135 1160 4194 2699 6404 5579 14681 2990 7095 6131 16265 
Net Fixed Amec 732 1960 1673 4364 2195 179 5019 13093 2077 56m 4776 12454 
Work in Progress 97 231 202 530 97 231 202 530 0 0 0 0 

Total Fed Am 129 2191 1874 419 2293 6111 5220 13623 2077 5600 4776 12454 

Curent Assets 

Cash & Bank 53 71 66 190 200 420 370 991 1026 2440 2115 5531 
Accounts Rcceivabk 257 343 318 913 257 343 318 918 199 266 246 710 
hnvety 62 32 76 220 62 12 76 220 62 32 76 220 
Osbehs 0 0 0 1 0 0 0 1 0 0 0 1 

Total Current Aueu 372 497 460 1330 520 147 764 2130 1217 2711 2437 6512 

EQUITY & LIABILITIES 1202 268 2335 6224 2812 6957 5915 15754 3364 338 7213 13966 

Equity 

Caial 1009 2393 2015 5487 2529 6448 5549 14526 2529 6448 5549 14526 
Retand Earning 22 51 45 118 112 265 231 608 504 1316 1121 2948 

Totl Equity 1030 2445 2130 5605 2641 6713 5730 15134 3033 7764 6677 17473 

Loogterm Debt 

Forein L.M 0 0 0 0 0 0 0 0 0 0 0 0 
Domestic Loam 3 7 6 15 3 7 6 15 163 317 331 11 

To llog-TamIDe 3 7 6 15 3 7 6 15 163 337 338 8s 

CurrentLabilities 

Short-Tcrm Lam 25 35 29 Is 25 35 29 8 25 35 29 t3 
Accout Payabl 140 197 166 503 140 197 166 503 140 197 166 503 
Odia 4 5 4 13 4 5 4 13 4 5 4 13 

Total Cucntliablities 168 237 199 604 168 237 199 604 161 237 199 604 
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ZSE Distribua System 
Balamc sheets 

(mMIon sk) 

Yw 1993 1993 1993 19"3 1994 1994 1994 1994 1995 1995 1995 1995 
Vobpr Clam VHV HV LV Total VHV HV LV TOtal VHV HV LV Tota 

ASSETS 1202 2681 2335 6224 2812 6957 5985 15754 2923 7244 6231 16391 

lqtzed Assets 

Fixcd AU in Operation 1631 4094 3533 9258 4194 12283 1059 27775 4916 12336 10643 27195 
Lcs Acctnud Dpreciation 900 2135 1360 4194 2699 6404 5579 14681 2756 6540 5698 14994 
Net Facd Asts 732 1960 1673 4364 2195 5879 5019 13093 2160 5795 4945 12900 
Work imProgn 97 231 202 530 97 231 202 530 0 0 0 0 

Total Ficd As"e 29 2191 1174 4895 2293 6111 5220 13623 2160 5795 4945 12900 

Current Assets 

Cash & Banks 53 71 66 190 200 420 370 991 457 1040 907 2404 
AcountsRcccivabk 257 343 318 911 257 343 311 911 244 326 302 172 
bnv1z"y 62 82 76 220 62 32 76 220 62 32 76 220 
Oths 0 0 0 1 0 0 0 1 0 0 0 1 

Total Cmnt Assets 372 497 460 1330 520 347 764 2130 763 1449 1285 3497 

EQUITY & LIABILITIES 1202 2613 2335 6224 2812 6957 5915 15754 2923 7244 6231 16398 

Equiy 

Capital 1009 2393 2015 5487 2529 6448 5549 14526 2529 6441 5549 14526 
Retain Ea i 22 51 45 111 112 265 231 608 190 476 411 1077 

Total Equity 1030 2445 2130 6 2641 6713 5780 15134 2719 6924 5959 15602 

Long-tern Debt 

Foreign oans 0 0 0 0 0 0 0 0 0 0 0 0 
Domestic Loam 3 7 6 15 3 7 6 15 35 83 72 191 

Total lon-Tcrm Debt 3 7 6 is 3 7 6 15 35 83 72 191 

CurrentLiabilities 

Short-Term Loan1 25 35 29 t1 25 35 29 IS 25 35 29 31 
Accoma Payable 140 197 166 503 140 197 166 503 140 197 166 503 
Other 4 5 4 13 4 S 4 13 4 5 4 13 

Total Cmntlabiti 161 237 199 604 168 237 199 604 161 237 199 604 
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ZSE Distribution System 
Balance Sheets 

(Mnllocs Sk) 

Voal 
Year 

Cam 
1996 
VHV 

1996 

HV 

1996 

LV 
1996 
ToW/ 

1997 

VHV 

1997 
HV 

1997 

LV 

1997 
Total 

1991 

VHV 

1991 

HV 
19S 

I 

ASSETS 3035 7535 6431 17051 3146 7323 6721 17697 3256 8107 697 

7Usd Anets 

FodAncts in Opcraion 
Le AccwumWW Derciapio 

Net Facd Aucts 

Work in Proga 

4953 

2814 

2139 

0 

12423 

6671 

5745 

0 

10719 
5817 

4902 

0 

23095 
15309 

12736 

0 

4990 

2872 

2113 

0 

12512 
6116 

5696 

0 

10797 
5937 

4359 

0 

28299 
15625 

12673 

0 

5021 
2931 

2091 

0 

12603 
6955 

5648 

0 

1037 

605 

431 

TotalcFd Auts 2139 5745 4902 12736 2113 5696 4159 12673 209 5641 41 

Current Assets 

Cash &Banks 
Accounts Rceivbl 

Invetory 

Otben 

603 
232 

62 
0 

1397 
310 

32 

0 

1215 
217 

76 

0 

3215 
321 

220 

1 

746 

220 

62 
0 

1749 

294 

32 

0 

1519 
272 

76 

0 

4015 

737 

220 

1 

137 
209 

62 

0 

2097 
280 

32 

0 

1311 
25! 

TotCurrcntAsact 897 1790 1578 4265 1021 2127 1361 5023 1159 2460 215! 

EQUITY & LIABILITIES 3035 7535 6411 17051 3146 7323 6721 17697 3256 3107 69r 

Equily 

Capta 
Rctaizedsiop 

2529 

269 
6441 
616 

5549 

590 
14526 

1545 
2529 

347 

6441 

396 
5549 

770 
14526 

2013 
2529 
425 

644 

1106 
5545 

945 

Tod Equity 2798 7134 6139 16071 2176 7344 6313 16539 2954 7554 6491 

Loq-tev, Debt 

FaicnLoans 

Domaeti Loam 
0 

69 
0 

164 
0 

143 

0 
376 

0 
102 

0 
242 

0 
210 

0 
554 

0 
133 

0 
316 

0 
275 

TotaLn-Trm Dcbt 69 164 143 376 102 242 210 554 133 316 275 

Current LabUUes 

Shot-Termn L.c m 
Accxmta Payabk 
Other 

25 

140 

4 

35 

197 

5 

29 

166 

4 

31 

503 

13 

25 

140 

4 

35 
197 

5 

29 

166 

4 

IS 
503 

13 

25 

140 

4 

35 

197 

5 

29 
166 

4 

ToaluCrrcntUaTlitics 168 237 199 604 168 237 199 604 163 237 199 
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ZSE Ditrbuion 

Balnce Sbeet 
(mUlloas S) 

Year 1998 1999 1999 1999 1999 
Voltagpam Total VHV HV LV Total 

ASSETS 13335 3364 933 7213 13966 

Fid Assets 

FTd Assets in Opesdioa 28507 5067 12695 10956 28719 
Le Acumnlatd Dp m 15944 2990 7095 6131 16265 
Net Fcwxd Assets 12562 2077 5600 4776 12454 
WorkinPrep 0 0 0 0 0 

Total Fixd Asat 12562 2077 5600 4776 12454 

Current Assets 

Cash & Banks 4804 1026 2440 2115 55381 

Accota Roctivale 743 199 266 246 710 
Ivcntmy 220 62 f2 76 220 

Others 1 0 0 0 1 

Total Cmrcnt Assets 5773 1287 2738 2437 6512 

EQUITY & LIAB[LITIES 13335 3364 838 7213 13966 

Equity 

CaPital 14526 2529 6443 5549 14526 
Retained Earings 2480 504 1316 1128 2943 

Total Equity 17006 3033 7764 6677 17473 

Long-term Debt 

Fonei Loam 0 0 0 0 0 
DoMas Loans 725 163 317 333 38 

Total Log-Tcrm Debt 725 163 37 333 83 

Current Uabilifths 

Show-Ta'm Lo.ms 3t 25 35 29 i3 
Accounts Payable 503 140 197 166 503 
Other 13 4 5 4 13 

Total Currcnt Liabilities 604 168 237 199 604 
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ZSE Dishibution Sysern 
Sources and Uses of Funds Statement 
(milons Sk) 

Yew 1993 1993 1993 1993 1994 1994 1994 1994 1999 1999 1999 1999 
Voblw C VHV HV LV Totl VHV HV LV TOW VHV 1V LV TOWa 

SOURCES 113 281 244 643 230 545 475 1250 224 572 492 1217 

Ini Geavion 

opasing 90 212 135 437 150 357 31: 117 125 336 217 747 
Dcp=Mm 29 61 59 156 St 137 119 313 60 141 123 324 
Od2 0 0 0 0 0 0 0 0 0 0 0 0 

Tot Ilan aloatio 111 211 244 643 201 493 430 1130 134 477 410 1011 

Foamgn Lomb 0 0 0 0 0 0 0 0 0 0 0 0 
1omoe Loan 0 0 0 0 22 52 46 120 40 94 12 216 

Toa Borrowing 0 0 0 0 22 52 46 120 40 94 32 216 

APPLICATIONS 113 281 244 643 230 545 475 1250 224 572 492 1217 

InamWemt 

GcOmal Inwsmf 0 0 0 0 22 $2 46 120 40 94 82 216 
IntaegDwingCausuoion 0 0 0 0 0 C. 0 0 0 0 0 0 

ToalIWsUkmt 0 0 0 0 22 52 46 120 40 94 12 216 

Debt Servces 

FoCU Lam 0 0 0 0 0 0 0 0 0 0 0 0 
DomcsicLoam I 1 1 3 1 1 1 3 10 23 20 53 

inta 

Forigl.owi 0 0 0 0 0 0 0 0 0 0 0 0 
Domcstic Loam 0 0 0 0 0 0 0 0 9 21 13 47 

Total De Savice 1 1 1 3 1 1 1 3 13 44 33 100 

Taes 36 35 74 195 60 143 124 327 46 126 107 210 

ChgeInWoddng Capital 29 123 103 255 0 0 0 0 -19 -35 -32 46 

Change Casb 53 71 66 190 147 349 304 301 139 343 295 777 
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ZSE Distrbution Systan 
Sourac and Uses of Fuds Statement 
(amions Sk) 

Yew 1993 1993 1993 1993 1994 1994 1994 1994 199 1995 1995 
Vo Cam VHV HV LV ToW VHV HV LV ToW VHV HV LV 

SOURCES 113 231 244 643 230 545 475 1250 224 572 492 

lmanal Ganf 

Oputincomc 90 212 135 417 150 357 311 817 130 348 297 
Dcp=Mm 29 61 59 156 58 137 119 313 51 137 119 
Oibw 0 0 0 0 0 0 0 0 0 0 0 

Total bAnmal Ocoi 111 21 244 643 201 493 430 1130 137 415 416 

Foruc Loam 0 0 0 0 0 0 0 0 0 0 0 
Doausk Loum 0 0 0 0 22 52 46 120 37 S7 76 

Tolalnowign 0 0 0 0 22 52 46 120 37 37 76 

APPLICATIONS 113 211 244 643 230 545 475 1250 224 572 492 

investmet 

Goral nvcsm1w 0 0 0 0 22 52 46 120 37 37 76 
nmacu Dwng Condnwac 0 0 0 0 0 0 0 0 0 0 0 

Total bn mcut 0 0 0 0 22 52 46 120 37 87 76 

Debt Services 

Fomgm Lou 0 0 0 0 0 0 0 0 0 0 0 
Domcsa Lom 1 1 1 3 1 1 1 3 2 4 4 

in~u 

Forcin Lom 0 0 0 0 0 0 0 0 0 0 0 
Dom dL.,oa 0 0 0 0 0 0 0 0 2 4 4 

TOW Db Sn4Cve I 1 1 3 1 1 1 3 4 8 7 

Taxms 36 a5 74 195 60 143 124 327 51 137 117 

Chame InWoddna Capital 29 123 103 255 0 0 0 0 -124 -230 -245 

CIaVh Cuh S. 71 66 190 147 349 304 301 257 620 537 
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ZSE Distribution Systen 
Sources and Uses of Funds Stataent 
(mlons Sk) 

Yew 1995 1996 1996 1996 1996 1997 1997 1997 1997 
Voltage am ToWd VHV HV LV TOWR VHV HV LV Tout 

SOURCES 128 224 572 492 1288 224 572 492 1287 

Intend Gcnauwn 

Operatingicome 774 128 345 294 767 127 342 292 760 
Dcpcdana 314 51 138 120 317 59 139 121 319 
Othe 0 0 0 0 0 0 0 0 0 

ToW Inmd Genration 108 117 413 414 1094 186 481 413 1079 

Forcs Loan 0 0 0 0 0 0 0 0 0 
Domesi Loans 200 37 39 78 204 33 91 79 201 

TotWarrming 200 37 19 78 204 31 91 79 203 

APPLICATIONS 128 224 572 492 1288 224 572 492 1217 

investment 

Gcncra Instment 200 37 19 73 204 31 91 79 201 
Intere tDurinCotcion 0 0 0 0 0 0 0 0 0 

TOWIbvcsInct 200 37 39 71 204 38 91 79 201 

Debt Services 

Pr-ip 

Foei LoSm 0 0 0 0 0 0 0 0 0 
Domcsti Lom 9 4 8 7 19 5 13 11 30 

Interes 

Formg Lomn 0 0 0 0 0 0 0 0 0 
Doncud Lomm 10 4 9 7 20 5 13 11 29 

To Det Service 19 7 17 15 39 11 26 22 59 

Taxes 306 50 134 115 299 49 132 112 292 

Change InWorking Capital -649 -16 -26 -23 -65 -17 -29 -26 -72 

chasc iCuh 1413 146 357 301 311 143 352 304 100 
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ZSE Distrition Systa 
Sources and Uses of Funds Statement 

(mmlons Sk) 

Yew 1998 1992 1991 1991 1999 1999 1999 1999 
Volsgo aw VHV HV LV Total VHV HV LV Total 

SOURCES 224 572 492 1217 224 572 492 1217 

InOcr..1Oendazio 

Operatinglncmwn 126 339 229 734 125 336 217 747 

Dep-ao 59 140 122 321 60 141 123 324 
Odxr 0 0 0 0 0 0 0 0 

Total InemalGcn-fdon 135 479 411 1075 134 477 410 1071 

Forign loam 0 0 0 0 0 0 0 0 
DoLxazI oaB 39 93 31 212 40 94 82 216 

Total Boowig 39 93 S1 212 40 94 82 216 

APPLICATIONS 224 572 492 1217 224 572 492 1217 

Investment 

Gaall Invcstment 39 93 81 212 40 94 32 216 
accs During Combuction 0 0 0 0 0 0 0 0 

TotW bruluraw 39 93 81 212 40 94 32 216 

Debt Services 

ForGIpOmw 0 0 0 0 0 0 0 0 
Dom=CLo., 3 13 16 41 10 23 20 53 

Foign Lou. 0 0 0 0 0 0 0 0 
Domest& Lem 7 17 15 31 9 21 13 47 

Total Deb Servkc 15 35 30 79 1 44 38 100 

Taxes 41 129 110 216 46 126 107 210 

Change InWorklng Capital -11 -32 -29 -79 -19 -35 -32 46 

Chom in Csh 141 341 300 719 139 343 295 777 
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ZSE Distrtimon System 
Financidl Ratilos 

Year 
Voltae Cam 

1993 
VHV 

1993 
HV 

1993 
LV 

1993 
Tota 

1994 

VHV 
1994 

IV 
1994 

LV 
1994 

Total 
1995 
VHV 

1995 
HV 

1995 
LV 

1995 
Total 

1999 
VHV 

1999 
I 

1999 
LV 

1999 
Total 

Opmuing Ratio 0.96 0.93 0.95 0.95 0.69 0.60 0.51 0.61 0.72 0.60 0.59 C.A2 0.73 0.61 0.60 0.63 

Cumct Ratio 2.21 2.10 2.31 2.20 3.03 3.57 3.34 3.52 4.53 6.12 6.46 5.79 7.64 11.77 12.25 10.78 

Cash GCmicazon Ratio N/A N/A N/A N/A N/A N/A N/A N/A 3.52 3.99 3.90 3.87 3.13 3.56 3.48 3.45 

Deb Covuw Ratio 167.06 167.06 167.06 167.06 280.45 210.45 210.45 230.45 36.59 41.37 40.53 40.17 6.76 7.61 7.52 7.45 

DebVEqi*y 

Debt 
Eqlay 

0.003 

0.27% 
99.73% 

0.003 

0.27% 
99.73% 

0.003 

0.27% 
99.73% 

0.003 

0.27% 
99.73% 

0.001 

0.11% 
99.89% 

0.001 

0.10% 
99.90% 

0.001 

0.10% 
99.90% 

0.001 

0.10% 
99.90% 

0.013 

1.27% 
91.73% 

0.012 

1.19% 
91.31% 

0.012 

1.20% 
98.30% 

0.012 

1.21% 
91.79% 

0.054 

5.11% 
94.99% 

0.050 

4.75% 
95.25% 

0.051 

4.11% 
95.19% 

0.051 

4.34% 
95.16% 

OuMntm inDy 44 41 31 37 196 142 156 159 194 136 151 154 159 112 124 127 

lNumbwr of 1"=m 

erned N/A N/A N/A N/A N/A N/A N/A N/A 70.50 79.71 73.09 77.40 14.41 16.37 16.02 15.37 

Retzxn n FTed Asm 10.79% 9.69% 9.37% 9.95% 6.55% 5.33% 5.95% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 
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ZSE Dtributon System 

Fluncal Rato 

Ye 
Vobtap am 

1993 
VHV 

1993 
HV 

1993 
LV 

1993 
Total 

1994 
VHV 

1994 

HV 
1994 

LV 
1994 

Total 
1995 
VHV 

1995 
HV 

1995 
LV 

1995 
ToWa 

1996 
VHV 

1996 
HV 

1996 
LV 

1996 
Totd 

Opera Rio 0.96 0.93 0.95 0.95 0.69 0.60 0.53 0.61 0.72 0.60 0.59 0.62 0.72 0.60 0.60 0.63 

CunTn Ratio 2.21 2.10 2.31 2.20 3.08 3.57 3.34 3.S2 4.53 6.12 6.46 5.79 5.32 7.55 7.93 7.06 

Cash Genation Ratio N/A N/A N/A N/A N/A N/A N/A N/A 3.52 3.99 3.90 3.37 3.42 3.37 3.79 3.76 

Debt Cc ap Raio 167.06 167.06 167.06 167.06 230.45 210.45 230.45 230.45 36.59 41.37 40.53 40.17 17.94 20.30 19.19 19.71 

D1btEquity 

Debt 

Equty 

0.003 

0.27% 

99.73% 

0.003 

0.27% 

99.73% 

0.003 

0.27% 

99.73% 

0.003 

0.27% 

99.73% 

0.001 

0.11% 
99.19% 

0.001 

0.10% 

99.90% 

0.001 

0.10% 

99.90% 

0.001 

0.10% 

99.90% 

0.013 

1.27% 

98.73% 

0.012 

1.19% 

98.81% 

0.012 

1.20% 

92.10% 

0.012 

1.21% 

98.79% 

0.025 

2.41% 

97.59% 

0.023 

2.24% 

97.76% 

0.023 

2.27% 
97.73% 

0.023 

2.2% 

97.72% 

Acwouts 
Ouwwlmdh h Days 44 41 31 37 196 142 156 159 194 136 151 154 135 130 144 147 

Number of Times
Inenmned N/A N/A N/A N/A N/A N/A N/A N/A 70.50 79.71 71.09 77.40 35.37 40.04 39.22 33.17 

em an Fbd Awft 10.79% 9.69% 9.17% 9.95% 6.55% 5.33% 5.95% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 



ZSE Distribution tem 
Fbuncds Radtos 

Year 1997 1997 1997 1997 1992 1998 1998 1991 1999 1999 1999 1999 
Voltage Cm VHV HV LV Total VHV HV LV Total VHV HV LV Total 

Opamaf Ratio 0.72 0.61 0.60 0.63 0.72 0.61 0.60 0.63 0.73 0.61 0.60 0.63 

Ctrnuwt Ratio 6.10 8.98 9.39 8.31 6.38 10.38 10.83 9.55 7.64 11.77 12.25 10.78 

Cash cmdm Ratio 3.32 3.77 3.69 3.65 3.23 3.66 3.g3 3.55 3.13 3.56 3.41 3.45 

Debt Coverg Ratio 11.72 13.29 13.01 12.89 8.62 9.73 9.58 9.49 6.76 7.68 7.52 7.45 

DlTAty 0.035 0.033 0.033 0.033 0.045 0.042 0.042 0.043 0.054 0.050 0.051 0.051 
Debt 3.42% 3.13% 3.22% 3.24% 4.32% 4.02% 4.07% 4.09% 5.11% 4.75% 4.81% 4.84% 
Equfty 96.53% 96.82% 96.79% 96.76% 95.63% 95.98% 95.93% 95.91% 94.39% 95.25% 95.19% 95.16% 

AccunisRaiv 
Ouostd kkDays 176 124 137 140 168 113 130 133 159 112 124 127 

Number of Tines 
ucateaed 23.69 26.85 26.29 26.06 17.37 20.28 19.36 19.68 14.41 16.37 16.02 15.37 

Retun m Fied Assets 6.00% 6.00% 6.0% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 
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Appendix H Pro Forma Financial 
Statements for the Central 
Slovak Distribution Co. 
(SSE) 



SSE Ditsibum Systm 

Incom Sm t 

(m1m Sk) 

Yew 1993 1993 1993 1993 1994 1994 1994 1994 1999 1999 1999 1999 
Voltagp Clam VHV HV LV Total VHV HV LV Total VHV -V LV Total 

Energ Ddvd To Grd (GW,) 6915 4779 2001 N/A 6785 4727 2012 N/A 7756 5531 2339 N/A 
T&D Lmm (A oc.W/Gdd) (OWb) 196 128 173 497 192 127 129 441 213 144 119 477 
Enajy l Lmlom (GWb) 6719 4651 1835 N/A 6593 4600 1813 N/A 7542 538 2220 N/A 
EnUy Salm By Voltage Clas OWh) 1940 2643 1335 6418 1366 2588 1383 6337 2011 3049 222D 7279 

Gr Co(SK/MWb) 53.11 104.53 183.93 N/A 61.10 169.51 347.72 N/A 47.03 121.50 245.17 N/A 
T & D Sales Ag.Price (SK/MWb) 53.11 159.10 357.99 N/A 61.30 233.01 596.71 N/A 47.03 169.78 424.76 /A 

P*,vnue 

Dcneaticam-Voltagcaw 2592 3532 2452 3576 407 710 655 1142 355 655 546 1555 
Othu 0 0 0 0 0 0 0 0 0 0 0 0 

Total Rev== 2592 3532 2452 3576 407 730 655 1342 355 655 546 1555 

Ful 0 0 0 0 0 0 0 0 0 0 0 0 
Pwr.hwcd Power 2235 3046 2115 7396 0 0 0 0 0 0 0 0 
Material&Ot's 116 155 143 414 119 160 148 427 119 160 148 427 
Lab& Savice 59 91 63 214 61 94 65 220 61 94 65 220 
Dcpvcioa 21 50 43 114 42 99 57 228 0 0 0 1 
I o 0 0 0 0 0 0 0 0 0 0 0 0 

Total F_.peses 2431 3342 2365 8133 222 353 300 375 111 254 213 641 

Opemng Income 161 190 .7 438 115 427 355 967 174 401 332 907 

Inteast 

WoddBank& EBRD 0 0 0 0 0 0 0 0 0 0 0 0 
Domgc Loan 0 0 0 0 0 0 0 0 9 21 1 47 

Total lntcce 0 0 0 0 0 0 0 0 9 21 18 47 

Corporate Tam 64 76 35 175 74 171 142 317 66 152 126 344 

Net Income 96 114 52 263 111 256 213 510 108 249 207 563 
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SSE Ditzlbutio Systa 
lSCMme Sidewn"It 
(Mm Sk) 

Voft 

Yew 

Cass 

1993 
VHV 

1993 
HV 

1993 
LV 

1993 
Total 

1994 
VHV 

1994 

HV 
1994 

LV 
1994 

Tol 

1995 
VHV 

1995 
HV 

1995 
LV 

E=aV'Davcrcd To Ggid (GW) 

T&D Im (Amoc. W/Grid) (GWh) 

E-t 1 Tig Lom (Wh) 

Ena Saks By VoK ClassGWh) 

6915 

196 
6719 

1940 

4779 

128 
4651 

2643 

2006 

173 
1135 

1835 

N/A 

497 

N/A 

6418 

6785 

192 
6593 

1166 

4727 

127 
4600 

2511 

2012 

129 
1313 

1113 

N/A 

441 
N/A 

6337 

6757 

191 
6566 

113 

4748 

127 

4621 

2566 

2055 

112 

193 

1943 

Grid Cot (=&M ) 
T &D Sals A. Pricc (SK/MWh) 

53.11 
53.11 

104.53 

159.10 
13393 
357.99 

N/A 

N/A 

61.80 
61.80 

169.51 
233.01 

347.72 
596.71 

N/A 

N/A 

54.19 

54.19 

142.22 

197.90 
212.02 
491.31 

Rrvam 

Domcstic SakWVoltg 

Oihar 

Clam 2592 

0 

3532 

0 

2452 

0 

1576 

0 

407 

0 

730 

0 

655 

0 

1342 

0 

356 

0 

657 

0 

54 

0 

Tol Rcvacv 2592 3532 2452 3576 407 730 655 1342 356 657 541 

Fud 
PwchmodPower 

Mhacrial& Odrs 

Labor & Sarvim 
Dep-btia 

0 
2235 

116 

59 
21 
0 

0 
3046 

155 

91 
s0 

0 

0 
2115 

143 

63 
43 
0 

0 
7396 
414 

214 
114 

0 

0 
0 

119 

61 
42 
0 

0 
0 

160 

94 
99 
0 

0 
0 

148 

65 
37 
0 

0 
0 

427 

220 
221 

0 

0 
0 

119 

61 
0 
0 

0 
0 

160 

94 
0 
0 

0 
0 

148 

65 
0 
0 

roa Ecnc 2431 3342 2365 8138 222 353 300 375 181 254 213 

Opeung Income 161 190 37 438 185 427 355 967 175 403 335 

Intmt 

Wmd Bank &EBRD 

Domstic Lm 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

4 

0 

4 

Tow Inta'ci 0 0 0 0 0 0 0 0 2 4 4 

Corpore Tazes 64 76 35 175 74 171 142 317 69 160 132 

Net Income 96 114 52 263 111 256 213 530 106 244 202 
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SSE DbbdWb 

(aM- Sk) 

System 

Vokae 

Yew 

am 
1995 

ToW 

1996 
VHV 

1996 

-V 

1996 

LV 

1996 

ToW 

1997 
VHV 

1997 
HV 

1997 
LV 

1997 
ToW 

199 
VHV 

199 

H 

EnagyDdimucd To Grid (GWh) 
T&D Lm-s (A-oc. W/Gid) (GWh) 
EM LcaVing L= Imm (GWh) 
Enu Saks By VoW Cla- GWh) 

N/A 

430 
N/A 

6327 

6192 

193 
6699 

1326 

4173 

129 
4743 

2624 

2120 

112 

2007 

2007 

N/A 

435 

N/A 

6457 

7075 

191 
6873 

1353 

5025 

133 
4892 

2711 

2181 

104 

2071 

2073 

N/A 

434 

N/A 

6642 

7420 

205 
7215 

1930 

5285 

131 
5147 

2374 

Grid Cod (SKJMWh) 

T &D Saks Avg.Pficc(SK/MWft) 

N/A 

N/A 

53.07 

53.07 

138.39 

192.90 

272.72 

476.42 

N/A 

N/A 

51.64 

51.64 

134.05 

137.09 

263.17 

459.51 

IA 

N/A 

49.20 

49.20 

127.29 

177.30 

Revenue 

DowAmtic Sake-Voltage am 

Odbr 

1561 

0 

355 

0 

656 

0 

547 

0 

1559 

0 

355 

0 

656 

0 

547 

0 
1558 

0 
355 

0 
655 

0 

Total Revenue 1561 355 656 547 1559 355 656 547 1553 355 655 

Expenses 

Fuel 

Pumwhcd Powa 

Mhbai al& hau 
LAbor & as 

Depreciadm 

Dwomvis 

0 

0 

427 

220 

1 

0 

0 

0 

119 
61 

0 

0 

0 
0 

160 
94 

0 

0 

0 
0 

148 

65 

0 

0 

0 
0 

427 

220 

1 

0 

0 
0 

119 
61 

0 

0 

0 

0 

160 

94 

0 

0 

0 
0 

141 

65 

0 

0 

0 

0 

427 

220 

1 

0 

0 
0 

119 
61 

0 

0 

0 
0 

160 
94 

0 
0 

Too/Eqm 648 131 254 213 648 131 254 213 648 131 254 

Opellng Income 913 175 402 334 911 175 402 333 910 174 401 

Interet 

Wodd Bank &EBRD 
Domec Loa 

0 
10 

0 
4 

0 
9 

0 
7 

0 
20 

0 
5 

0 
13 

0 

11 
0 

29 
0 
7 

0 
17 

Total Intems 10 4 9 7 20 5 13 11 29 7 17 

Corporat Taxes 361 69 153 131 357 63 156 129 352 67 154 

Net Income 552 106 245 203 555 107 246 204 553 107 247 
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SSE DtIbutie Sysm 
income Statement 

(m1mmsSk) 

Voa 
Yew 

am 
1998 

LV 
1998 
Total 

1999 
VHV 

1999 
HV 

1999 
LV 

1999 
ToWa 

Energ Deiveed To Grid (GWh) 

T&D Lmc (Auoc. W/Gdid) (GWh) 
E c .aimsI.Lm (Wh) 
Enry Saks By Vob Cm GWh) 

2273 

124 

2150 

2150 

N/A 

467 

N/A 

6953 

7756 

213 
7542 

2011 

5531 

144 
53U 

3049 

2339 

119 
2220 

2220 

N/A 

477 
/A 

7279 

Grid Cad (SK/MWh) 
T & D Saks A,. Price (SK/MV/) 

254.09 
442.12 

N/A 
N/A 

47.03 
47.03 

121.50 
169.73 

245.37 
424.76 

N/A 
N/A 

Revenue 

Domestic Saka-Vobp Cm 
Odle" 

546 

0 
1556 

0 
355 

0 
655 

0 
546 

0 

1555 

0 

To.WReue 546 1556 355 655 546 1555 

Fuel 
Purchased Power 

Uteria & Odwn, 
Labor & Scries 

Dexc-M-o 

Decommisiong 

0 
0 

148 

65 

0 
0 

0 
0 

427 

220 

1 
0 

0 
0 

119 

61 

0 
0 

0 
0 

160 

94 

0 
0 

0 
0 

148 

65 

0 
0 

0 
0 

427 

220 

1 
0 

Tol ExPameM 213 641 111 254 213 641 

Operating Income 333 901 174 401 332 907 

Interest 

Wodd Bank &EBRD 
Domestic lam 

0 
15 

0 
31 

0 
9 

0 
21 

0 
13 

0 
47 

Total nerest 15 38 9 21 13 47 

Corporte Taxes 127 348 66 152 126 344 

Net Income 206 560 103 249 207 563 
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SSE Dlish Uum Sysem
lalunce Sheets 

(niUlons Sk) 

Yew 1993 1993 1993 1993 1994 1994 1994 1994 1999 1999 199 1999 
Vokar Ciam VHV HV LV Total VHV HV LV Total VHV HV LV TOWl 

ASSETS 1363 3593 3091 83552 3912 3459 7137 19577 4630 10077 3497 23253 

lTd Asats 

TFhdAaact hiOpaao 1745 4069 3453 9267 5234 12208 10360 27302 2505 5945 5179 13623 
Len Accutamcd Dcpriahio. 764 1814 1530 4159 2293 5442 4741 12476 2903 6675 5540 15113 
Net FiedMAa 930 2255 1373 5109 29l 6766 5619 15326 2903 6675 5340 15113 
WorkmiaPWm 146 347 302 795 146 347 302 795 0 0 0 0 

TotalWFAcdsAwcu 1127 2602 2175 5904 3087 7113 5921 16121 2903 6675 5540 15111 

CurretAssets 

Cua &Baksl 23 31 29 84 176 387 329 392 1206 2638 2251 6095 
Accoumts rcable 649 367 302 2317 649 367 302 2317 502 670 620 1793 
Inwotoy 65 37 81 234 65 37 31 234 65 87 31 234 
OhM 4 5 5 13 4 5 5 13 $ 5 5 13 

Total Curea Asas 741 990 916 2641 394 1346 1216 3456 1777 3401 2957 8135 

EQUITY &LIABILITIES i36 3593 3091 8552 39M2 U459 7137 19577 4630 10077 3497 23253 

Equity 

Cqpial 857 2033 1771 4662 2159 6643 5604 15107 2359 6643 5504 15107 
Rzl Funht 142 33. 294 773 253 593 507 1354 738 1324 1529 4141 

Toal Equity 999 2371 2065 5435 3113 7237 6111 16460 3647 3467 7133 19243 

Long-term Debt 

ForcipLoans 
DosicLoi 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
163 

0 
337 

0 
331 

0 
33 

Totalong-Term Debt 0 0 0 0 0 0 0 0 163 387 331 3s 

Current LblUtles 

Shofl-Tacm Lom 170 138 200 608 170 231 200 608 170 233 200 603 
Mcoui Payabe 694 976 320 2490 694 976 320 2490 694 976 320 2490 
Oih= 5 7 6 19 5 7 6 19 5 7 6 19 

Total CurrentLiabilities 369 1222 1026 3117 869 1222 1026 3117 869 1222 1026 3117 
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SSE Dbtrbutm System
Rsdime Sheets 

(niom Sk) 

Ye 1993 1993 1993 1993 1994 1994 1994 1994 1995 1995 1995 
Voltage am VHV HV LV Total VHV HV LV TOW VHV HV LV 

ASSETS i61 3593 3091 3552 39M2 3459 7137 19577 4123 1716 7412 

FiudAmeta 

F'xed Assets imOperstion 1745 4069 3453 9267 5234 12206 10360 27102 2335 3541 4127 
l.in Accmmdac grciadou -64 1114 1510 4159 2293 5442 4741 12476 2921 6710 5573 
Net Fvrd Assts 910 22' I3 5109 2941 6766 5619 15326 2921 6719 5578 
Work in Proesu 146 347 302 795 146 347 302 795 0 0 0 

Total Fxed Amets 1127 2602 2175 5904 3017 7113 5921 16121 2921 6719 5578 

Curmnt Azub 

Cah &Banks 23 31 29 34 176 317 329 192 516 1151 9W7 
Accamma Receivable 649 167 102 2317 649 167 102 2317 616 123 762 
Iwamly 65 17 31 234 65 17 11 234 65 17 81 
Otha 4 5 3 13 4 5 5 13 4 5 5 

Total Onrt Ancts 741 990 916 264 194 1346 1216 3456 1201 2066 1834 

EQUTIY & LIAB[LITxEs 1168 3593 3091 f552 3912 1459 7137 19577 4123 6716 7412 

Equity 

Caoal857 2033 1771 4662 2159 6643 5604 15107 259 6643 5604 
RoIalnd Enniah 142 337 294 773 253 593 s0 1354 359 337 709 

Total Equity 999 2371 2065 5435 3113 7237 6111 16460 3219 7410 6313 

LOug4erm Debt 

Foap Low 0 0 0 0 0 0 0 0 0 0 0 
Domesc Lmn 0 0 0 0 0 0 0 0 35 33 72 

Total agTam eu 0 0 0 0 0 0 0 0 35 33 72 

Current LUabwti 

Shor-Term Lo.m. 170 238 200 601 170 231 200 601 170 238 200 
Aczosm Paybl 694 976 320 2490 694 976 20 2490 694 97f 320 
Odr 5 7 6 19 5 7 6 19 S 7 6 

Total Curmmt Liabilities 369 1222 1026 3117 369 1222 1026 3117 169 1222 1026 
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SSE Dstrik r System 
Balance Sheets 

(mnlons Sk) 

Yew 1995 1996 1996 1996 1996 1997 1997 1997 1997 1998 1991 
Voliap am Total V'HV HV LV TOWa VHV HV LV Total VHV -V 

ASSs 20320 4263 9111 7635 21059 4403 9435 7951 21795 4542 9757 

Find Auset 

Fiwd Amc in Opwaido 12704 2377 5641 4914 12932 2419 5741 5002 13163 2462 5143 
I.Am-8 atod Dcpvdid. 15213 2916 6707 5567 15139 2911 6695 5557 15163 2907 6615 

NCt Fwd AUct 15211 2916 6707 5567 15129 2911 6695 5557 15163 2907 6615 
WadinProg 0 0 0 0 0 0 0 0 0 0 0 

Total Fmd Aacts 15211 2916 6707 5567 151119 2911 6695 5557 15163 2907 6685 

CurrentAsues 

Cush & R" 2653 692 1530 1309 3532 866 1904 1628 4393 1037 2274 

Accounts Rccav"h 2201 516 732 724 2091 556 743 637 1987 521 706 
1multoly 234 65 37 31 234 65 S7 81 234 65 7 
Othau 13 4 5 5 13 4 5 5 13 4 5 

Total CumU Asu 5102 1347 2404 2118 5170 1492 2740 2401 6632 1635 3372 

EQUIY & LIABITIES 20320 4263 9111 7685 21059 4403 9435 7951 21795 4542 9757 

Equity 

Capital 15107 2159 6643 5604 15107 2159 6643 5604 15107 2859 6643 

RcstindEm p 1906 466 1032 913 2460 573 1328 1117 3013 630 1575 

Total Equity 17012 3325 7725 6517 17567 3432 7971 6721 13124 3539 3219 

Long4crnt Debt 

Foreign Loam 0 0 0 0 0 0 0 0 0 0 0 
Daccal Loam 191 69 164 143 376 102 242 210 554 133 316 

Total Lag-Tam Debt 191 69 164 143 376 102 242 210 554 133 316 

Current IsAblites 

Shot-Tm Loan 601 170 231 200 601 170 233 200 601 170 233 

A- -otma Pya 2490 694 976 320 2490 694 976 320 2490 694 976 
Other 19 5 7 6 19 5 7 6 19 5 7 

Total Current UabW 3117 369 1222 1026 3117 369 1222 1026 3117 369 1222 
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SSE D tbudk Systen 
Balance Sheets 

(milons Sk) 

YeW 19 1993 1999 1999 1999 1999 
Vokwp 0* LV Tota VHV HV LV ToWi 

ASSETS 22 22527 4630 10077 3497 23253 

]Phd Ase 

Faed AsetsmOpation 5090 13395 2505 5945 5179 13628 
LM Acu aICdDeprcation 5548 15139 2903 6675 5540 15113 
Nct F'mdset 5548 15139 2903 6675 5540 15118 
WorkiPop 0 0 0 0 0 0 

Total Fixed Aacs 5548 15139 2903 6675 5540 15113 

Current Assets 

Cas &Bak 1942 5253 1206 2638 2251 6095 
Accounts ccivwl 653 1887 502 670 620 1793 
lzvcnoy 31 234 65 37 81 234 
Odai 5 13 4 5 5 13 

TotW CVcnIt Amt 2680 7337 1777 3401 2"7 8135 

EQUITY & LIABIITIES 3223 22527 4630 10077 a497 23253 

Equity 

CaPital 5604 15107 2859 6643 5604 15107 
RetainedEmi 1323 3578 78 1324 1529 4141 

Total Equity 6927 18635 3647 8467 7133 19248 

Loag-term Debt 

Foimp Loam 0 0 0 0 0 0 
DomesicLoua 275 725 163 337 33S 333 

Total Long-Tam Debt 275 725 163 317 333 u3 

Cursed Ablts 

Sboct-Tam Loam 200 603 170 238 200 603 
Accouts Pyabe 320 2490 694 976 320 2490 
Odba 6 19 5 7 6 19 

ToNQ Current Liabilties 1026 3117 369 1222 1026 3117 
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SSE Dbutom Btm 
Sources ad Uses of Fuds Statemet 

(millias s) 

Year 1993 1993 1993 1993 1994 1994 1994 1994 1999 1999 1999 1999 
Votage Clan VHV HV IV Total VHV HV LV Total VHV HV LV Tota 

SOURCES 182 240 131 552 249 578 487 1315 214 495 415 1125 

InternlGenaon 

Opaating Incme 161 190 37 433 185 427 355 967 174 401 332 907 
Dqrcdatkm 21 50 43 114 42 99 37 228 0 0 0 1 
odur 0 0 0 0 0 0 0 0 0 0 0 0 

Total nzanal Oacration 182 240 131 552 227 526 442 1195 174 401 333 908 

Borrowi 

Foreign Lom 0 0 0 0 0 0 0 0 0 0 0 0 
DomesticLoaM 0 0 0 0 22 52 46 120 40 94 82 216 

Total Boowing 0 0 0 0 22 52 46 120 40 94 82 216 

APPLICATIONS 132 240 131 552 249 578 487 1315 214 495 415 1125 

Investmen 

General lnvestmet 0 0 0 0 22 52 46 120 40 94 82 216 
ltavtDurn4Caufttion 0 0 0 0 0 0 0 0 0 0 0 0 

Total lnvetmnt 0 0 0 0 22 52 46 120 40 94 82 216 

Debt Services 

Foreign Loam 0 0 0 0 0 0 0 0 0 0 0 0 
Domestic Loam 0 0 0 0 0 0 0 0 10 23 20 53 

itaest 

Fortign Loam 0 0 0 0 0 0 0 0 0 0 0 0 
Domesticlmns 0 0 0 0 0 0 0 0 9 21 13 47 

Total Debt Service 0 0 0 0 0 0 0 0 13 44 39 100 

Taxes 64 76 35 175 74 171 142 387 66 152 126 344 

Oange I Worldng Capital 94 132 67 293 0 0 0 0 .79 -159 -141 -373 

Change taCas 23 31 29 84 153 355 300 303 168 364 309 842 
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SSE Dsh-iutlomSyste 
Sources and Uses ofFunds Statemen 

Yea 1993 1993 1993 1993 1994 1994 1994 1994 1995 1995 1995 
Votage Clam VHV HV LV Total VHV HV LV ToWd VHV HV LV 

SOURCES 182 240 131 552 249 578 487 1315 212 491 411 

Internal Generation 

Operating o 161 190 37 438 185 427 355 967 175 403 335 
Npecimfion 21 50 43 114 42 99 37 228 0 0 0 
Otbr 0 0 0 0 0 0 0 0 0 0 0 

TOaW11datna.1Gaewioo 182 240 131 552 227 526 442 1195 175 404 335 

BorwMn 

Foreign Ia 0 0 0 0 0 0 0 0 0 0 0 
DomesticLoam 0 0 0 0 22 52 46 120 37 37 76 

Total Borrowing 0 0 ( 0 22 52 46 120 37 87 76 

APPLICATIONS 182 240 131 552 249 578 487 1315 212 491 411 

Investment 

General Investmznt 0 0 0 0 22 52 46 120 37 37 76 
Intare During Cashition 0 0 0 0 0 0 0 0 0 0 0 

ToalInvestmet 0 0 0 0 22 52 46 120 37 87 76 

Debt Services 

Foreign Loamn 0 0 0 0 0 0 0 0 0 0 0 
DomesticLoam 0 0 0 0 0 0 0 0 2 4 4 

Interest 

ForeignILoAm 0 0 0 0 0 0 0 0 0 0 0 
Domic Losm 0 0 0 0 0 0 0 0 2 4 4 

Total Debt Savice 0 0 0 0 0 0 0 0 4 8 7 

Taxes 64 76 35 175 74 171 142 337 69 160 132 

C(muge inWorking Capital 94 132 67 293 0 0 0 0 -237 -528 -463 

Change inCah 23 31 29 84 153 355 300 308 339 764 653 
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SSE Dstributo Sysmem 
Sources and Uses of Funds Statemeir 
(nmlon sk) 

Voka 

Year 
lam 

1995 
Total 

1996 
VHV 

1996 
HV 

1996 
LV 

1996 
Total 

1997 
VHV 

1997 
HV 

1997 
LV 

1997 
Toal 

199-
VHV 

SOURCES 1114 213 492 412 1116 213 493 413 1119 214 

Internal Generation 

Operating Income 

Depreiation 

Other 

913 

1 

0 

175 

0 

0 

402 

0 

0 

334 

0 

0 

911 

I 

0 

175 

0 

0 

402 

0 

0 

333 

0 

0 

910 

1 

0 

174 

0 

0 

Total nternal eneration 914 175 403 334 912 175 402 334 911 175 

Borrowing 

ForeignILm 
DomesticLoam 

0 
200 

0 
37 

0 
89 

0 
78 

0 
204 

0 
38 

0 
91 

0 
79 

0 
208 

0 
39 

TOa Borrowing 

APPLICATIONS 

200 

1114 

37 

213 

89 

492 

78 

412 

204 

1116 

38 

213 

91 

493 

79 

413 

208 

1119 

39 

214 

Investment 

Gaml Investmen 

Interest During Caowttion 
200 

0 
37 

0 
89 

0 
78 

0 
204 

0 
38 

0 
91 

0 

79 

0 
208 

0 
39 

0 

Total lnvestment 200 37 89 78 204 38 91 79 208 39 

Debt Services 

Foreign Losm 
Domestic Loam 

0 

9 
0 
4 

0 
8 

0 
7 

0 

19 
0 
5 

0 
13 

0 
11 

0 

30 
0 
8 

Foreign Lom 
Domestic LMM 

0 
10 

0 
4 

0 
9 

0 
7 

0 
20 

0 
5 

0 
13 

0 
11 

0 

29 

0 

7 

Total Debt Service 19 7 17 15 39 11 26 22 59 15 

Taxe. 361 69 158 131 357 68 156 129 352 67 

Change InWoridug Capital -1228 -77 -151 .134 -361 -78 .154 -136 -367 -78 

Change in Cah 1762 176 379 323 878 174 374 318 867 171 

H-11 
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SSE Disributioa Syem 
Sources and Uses ofFnd- Statement 

(ndmon. sk) 

Voa 

Year 

Clan 

1998 

HV 

1998 

LV 

1998 

Total 

1999 

VHV 

1999 

HV 

1999 

LV 

1999 

Toa1 

SOURCES 494 414 1122 214 495 415 1125 

Jnternal Generxtiom 

Operating income 

Depreciation 

othe 

401 

0 

0 

333 

0 

0 

908 

1 

0 

174 

0 

0 

401 

0 

0 

332 

0 

0 

907 

1 

0 

ToWalnternal Genaraion 402 333 909 174 401 333 908 

Borrowing 

Foreign Loam 

Domeicic Imzn 

0 

93 

0 

81 

0 

212 

0 

40 

0 

94 

0 

82 

0 

216 

Total Borowing 93 81 212 40 94 82 216 

APPLICATIONS 494 414 1122 214 495 415 1125 

Invesmn 

GeneralInvestment 

nterelt During Consruction 

93 

0 

81 

0 

212 

0 

40 

0 

94 

0 

82 

0 

216 

0 

TOW Ivestmnt 93 81 212 40 94 82 216 

Debt Services 

Pfindl 

Foreign LoaM 

Domestic Loam 

0 

18 

0 

16 

0 

41 

0 

10 

0 

23 

0 

20 

0 

53 

Foreign Loam 

Domestic Loam 

0 

17 

0 

15 

0 

38 

0 

9 

0 

21 

0 

18 

0 

47 

Total Debt Sevice 35 30 79 18 44 38 100 

TazeB 154 127 348 66 152 126 344 

Change in Wordng Ca&PII -156 -138 -373 -79 -159 -141 -378 

Oane in Cash 370 314 855 168 364 309 342 
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SSE Dls 
Fibincl 

butlo System 
Ratios 

Volbg 

Yew 

am 
1993 

VHV 

1993 

HV 
1993 

LV 

1993 

Tol 

1994 

VHV 

1994 

HV 
1994 

LV 

1994 

Tol 

199 

V1HV 
1995 

HV 
1995 

LV 

1995 

ToW 

1999 

VHV 

1999 

IW 

1999 

LV 

1999 

Total 

COperaft Ratio 

CumutRatio 

CashGenwao .Ratio 

Debt Cowe Ratio 

DctTq*y 
Debt 
Equty 

0.94 

0.85 

N/A 

/A 

0.000 
0.00% 

100.00% 

0.95 

0.81 

/A 

/A 

0.000 
0.00% 

100.00% 

0.96 

0.39 

N/A 

/A 

0.000 
0.00% 

100.00% 

0.95 

0.85 

N/A 

/A 

0.000 
0.00% 

100.00% 

0.55 

1.03 

N/A 

N/A 

0.000 
0.00% 

100.00% 

0.45 

1.10 

N/A 

N/A 

0.000 
0.00% 

100.00% 

0.46 

1.18 

N/A 

/A 

0.000 
0.06% 

100.00% 

0.47 

1.11 

N/A 

N/A 

0.000 
0.00% 

100.00% 

0.51 

1.33 

4.77 

95.35 

0.011 
1.03% 

9.92% 

0.39 

1.69 

4.62 

92.42 

0.011 
1.10% 

9.90% 

0.39 

1.79 

4.40 

18.07 

0.011 
1.13% 

9.87% 

0.42 

1.64 

4.57 

91.31 

'911 
1.11% 

9.39% 

0.51 

2.04 

4.38 

20.13 

0.045 

4.28% 
95.72% 

0.39 

2.73 

4.24 

19.51 

0.046 

4.33% 
95.62% 

0.39 

2.88 

4.04 

13.53 

0.047 

4.52% 
95.48% 

0.42 

2.61 

4.19 

19.27 

0.046 

4.41% 
95.59% 

Acemo Rabdv" 
Ootadi inDays 91 90 119 99 531 406 447 459 632 457 507 5I 517 374 415 421 

NumrofTus 
hI eu', oned 

Rawn on Fbd Aeta 

N/A 

14.27% 

N/A 

7.31% 

N/A 

4.02% 

N/A 

7.43% 

N/A 

6.00% 

N/A 

6.00% 

N/A 

6.00% 

N/A 

6.00% 

95.35 

6.00% 

92.42 

6.00% 

8.07 

6.00% 

91.31 

6.00% 

20.13 

6.00% 

19.51 

6.00% 

13.58 

6.00% 

19.27 

6.00% 



SSE Dbtulbutlon System 

Fbandal Ratio 

Yew 


Voltage Cha 

Opu Ratio 


Cusrcl Rao 


ChGenrato Rato 


Debt Comuv Ratio 


DelUEqthy 

Debt 

Equity 


Accounia Rod 
OuwbnMd isDep 


Nmbl ofThm
 
hI"tur-,Ged 


Returnan Fiwd Assa 

1993 

VHV 

0.94 

0.35 

N/A 

N/A 

0.000 
0.00% 

100.00% 

91 

N/A 

14.27% 

1993 

HV 

0.95 

0.31 

M A 

NA 

0.000 
0.00% 

100.00% 

90 

N/A 

7.31% 

1993 

LV 

0.96 

0.39 

N/A 

A 

0.000 
0.00% 

100.00% 

119 

N/A 

4.02% 

1993 

Total 

0.95 

0.35 

N/A 

N/A 

0.000 
0.0O% 

100.00% 

99 

N/A 

7.43% 

1994 

VHV 

0.55 

1.03 

N/A 

MA 

0.000 
0.00% 

100.00% 

531 

N/A 

6.00% 

1994 

HV 

0.45 

1.10 

N/A 

bA 

0.000 
0.00% 

100.00% 

406 

N/A 

6.00% 

1994 

LV 

0.46 

1.111 

N/A 

N/A 

0.000 
0.00% 

100.00% 

447 

N/A 

6.00% 

1994 

Total 

0.47 

1.11 

N/A 

N/A 

0.000 
0.00% 

100.00% 

459 

N/A 

6.00% 

1995 

VHV 

0.51 

1.38 

4.77 

95.35' 

0.011 
1.08% 

98.92% 

632 

95.35 

6.00% 

1995 

HV 

0.39 

1.69 

4.62 

92.42 

0.011 
1.10% 

98.90% 

457 

92.42 

6.00% 

1995 

LV 

0.39 

1.79 

4.40 

33.07 

0.011 
1.13% 

91.7% 

507 

8.07 

6.00% 

1995 

Total 

0.42 

1.64 

4.57 

91.31 

0.011 
1.11% 

91.89% 

515 

91.31 

6.00% 

1996 

VHV 

0.51 

1.55 

4.67 

41.22 

0.021 
2.03% 

97.97% 

601 

48.22 

6.00% 

1996 1996 

HV LV 

0.39 0.39 

1.97 2.06 

4.52 4.31 

46.74 4.54 

0.021 0.022 
2.03% 2.14% 

97.92% 97.36% 

435 432 

46.74 44.54 

6.00% 6.00% 



SSE Dtributlon System, 

FbancW Ratis 

Votte 
Yewr 
Csma 

1996 
Total 

1997 
VHV 

1997 
HV 

1997 
LV 

1997 
Total 

1998 
VHV 

1991 
HV 

1991 
LV 

1991 

Total 
1999 
VHV 

1999 
-V 

1999 
LV 

1999 
Total 

Operatig Raio 0.42 0.51 0.39 0.39 0.42 0.51 0.39 0.39 0.42 0.51 0.39 0.39 0.42 

Curret Raido 1.8 1.72 2.24 2.34 2.13 1.13 2.51 2.61 2.37 2.04 2.73 2.8 2.61 

Cads Odaosn Ratio 4.47 4.57 4.43 4.22 4.37 4.47 4.33 4.13 4.21 4.38 4.24 4.04 4.19 

Debt Cffuq Rtid 46.11 32.56 31.56 30.07 31.13 24.77 24.01 22.37 23.71 20.13 19.51 18.58 19.27 

DcbVEquky 

Debt 

Equity 

0.021 

2.09% 
97.91% 

0.030 
2.3i% 

97.12% 

0.030 
2.94% 

97.06% 

0.031 
3.04% 

96.96% 

0.031 
2.97% 

97.03% 

0.038 
3.63% 

96.37% 

0.038 
3.71% 

96.29% 

0.040 

3.83% 
96.17% 

0.039 
3.74% 

96.26% 

0.045 

4.2t% 

95.72% 

0.046 

4.38% 

95.62% 

0.047 

4.52% 

95.41% 

0.046 

4.41% 

95.59% 

,carAna PRcevabl 
OwMtkd in Di 439 572 414 459 465 543 393 436 443 517 374 415 421 

Number o(Tnm 
2 46.13 32.56 31.56 30.07 31.11 24.77 24.01 22.87 23.71 20.13 19.51 11.53 19.27 

Rem'n ,aFIxed AmneW 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.0% 6.60% 6.00% 6.00% 
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Appendix I Pro Forma Financial 
Statements for the East 
Slovak Distribution Co. 
(VSE) 



VSE Distributiain SYSIM 
Income Statemset 
(milsSk) 

Voba 

Yw 

ab 

1993 

VHV 

1993 

HV 

1993 

LV 

1993 

Total 

1994 

VHV 

1994 

HV 

1994 

LV 

1994 

Toal 

1999 

VHV 

1999 

HV 

1999 

LV 

1999 

TotW 

EezDeivrd To Gdd (GWb) 

T&DLoms (Aaoc. W/Grid)(GWh) 

E c vinaLm Lom (GWh) 

Envy Sale By Volage Csm (OWh) 

4835 

136 
4699 

1191 

350 
93 

3415 

1623 

1792 
154 

1638 

1638 

V/A 
136 
WA 

1191 

4751 

134 

4623 

1146 

3478 

93 
3385 
1589 

1796 
115 

1611 
1611 

N/A 
342 

N/A 

4415 

5449 

149 

5300 
1235 

4065 

105 
3960 
1872 

201 
106 

1981 
1911 

N/A 
361 
IA 

501 

Gdd Cot (SK/MW) 

AV. T&D Saks Price (MWh) 

37.26 

37.26 

96.30 

134.58 

24673 

393.96 

N/A 

/A 

44.30 

44.30 

114.31 

159.12 
216.40 

457.19 
M/A 
MA 

32.73 
32.73 

81.43 
115.04 

200.23 
321.44 

M/A 
N/A 

Dommti Saa-Vo 

Od 
am 1709 

44 
2419 

60 
2514 

61 
6643 

166 
205 

0 
317 

0 
411 

0 
1073 

0 
173 

0 
322 

0 
397 

0 
193 

0 

ToW RXwe 1754 2410 2575 6109 205 317 41 1073 173 322 397 393 

Fud 
Purchased Power 

Matai &Od= 
Ar&Savim 

Deprciatio 

I s 

0 
1579 

44 
69 
12 

0 

0 
2151 

36 
120 

24 

0 

0 
2171 

99 
140 

32 
0 

0 
5901 

229 
329 
68 

0 

0 
0 

46 

71 
24 

0 

0 
0 

89 
124 

41 
0 

0 
0 

102 

144 

64 

0 

0 
0 

236 
339 
136 

0 

0 
0 

46 

71 
0 
0 

0 
0 

39 
124 

0 
0 

0 
0 

102 

144 

0 
0 

0 
0 

236 
339 

1 
0 

TOWFU 1704 2331 2442 6527 140 260 310 711 117 213 246 576 

Operating Income 50 99 133 22 64 127 171 362 57 110 150 317 

Interest 

Word Bak& EBRD 

Domestic L== 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
2 

0 
4 

0 
5 

0 
11 

Totallnt 0 0 0 0 0 0 0 0 2 4 5 11 

CorpomatTazer 20 39 53 113 26 51 69 145 22 42 58 122 

Net lncmM 30 59 30 169 39 76 103 217 33 63 37 134 
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VSE Distriatulo System 
Income S~tammt 
(m S.k) 

Yes 1993 1993 1993 1993 1994 1994 1994 1994 1995 1995 
VokWlap m VHIV HV LV Total VIIV HV LV TOWa VHV HV 

EneaD Ddv=W To Grid (GWh) 4135 3501 1792 MA 4751 3473 1796 ?VA 4753 3503 
T&D lom (Aoc. W/Gld) (GWh) 136 93 154 136 134 93 115 342 134 93 
Enuay -ie LM L-mi (GWh) 4699 3415 1638 "/A 4623 3385 1681 I/A 4619 3410 
Enw Sake By Vb€ Ciam (OWh) 1191 1623 1638 1191 1146 1589 1611 441S 1116 1576 

Gid Cot (SICMWb) 37.26 9630 246.73 MA 44.30 11431 236.40 WA 3139 96.77 
AV. T&D Sales Pulc (SKMWb) 37.26 134.53 393.96 IVA 4430 159.32 457.19 N/A 3139 136.21 

Rvem 

Domck Saks-Vokag Cam 1709 2419 2514 6643 205 317 481 1073 177 330 
Other 44 60 61 166 0 0 0 0 0 0 

Toal Revnu 1754 2480 2575 6109 20 387 481 1073 177 330 

Expe-

Fud 0 0 0 0 0 0 0 0 0 0 
Plchased Power 1579 2151 2171 5901 0 0 0 0 0 0 
Muter1 & WWI 44 16 99 229 46 S9 102 236 46 39 
LAbr& Ser'vice 69 120 140 329 71 124 144 339 71 124 
Depredaion 12 24 32 68 24 41 64 136 0 0 
D-ommialou4 0 0 0 0 0 0 0 0 0 0 

TotW EVem 1704 2331 2442 6527 140 260 310 711 117 213 

OpemaUng 50 99 133 212 64 127 171 362 61 117 

Interest 

Wod Bank& EBRD 0 0 0 0 0 0 0 0 0 0 
Doma& Lo u 0 0 0 0 0 0 0 0 0 1 

Tota Intuea 0 0 0 0 0 0 0 0 0 1 

CorporteTang 20 39 53 113 26 51 69 145 24 47 

Net Income 30 59 30 169 39 76 103 217 36 70 
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VSE DbitribWtio System 
Income Statement 
(mUllos Sk) 

Yea 1995 1995 1996 1996 1996 1996 1997 1997 1997 1997 

Volta Qa LV Total VHV HV LV Total VHV HV LV Total 

Enauy Delwerd To Grd (GWh) 1334 N/A 4355 3591 1992 N/A 4915 3709 1947 N/A 

T&D Lo (Asoc. W/Gd) (GWb) 100 327 136 95 100 331 139 91 92 329 

EnaV Lcaing Lms Loom (GWh) 1735 N/A 4719 3503 1792 N/A 4147 3612 1355 N/A 

En Saks By Volage Cass (GWh) 1735 4426 1121 1611 1792 4524 1133 1664 1355 4657 

Grd Cas (SK/MV) 234.60 b/A 37.37 93.66 225.70 N/A 36.11 90.32 216.66 N/A 

AVg. T&D Saks Price (SKMWh) 372.65 W/A 37.37 132.04 365.13 N/A 36.13 127.49 350.50 N/A 

Revenue 

Dcgdc Saks-Voltage am 407 914 176 328 404 909 175 326 402 903 

Other 0 0 0 0 0 0 0 0 0 0 

Total Renue 407 914 176 321 404 909 175 326 402 903 

Fue 0 0 0 0 0 0 0 0 0 0 

Purchasd Power 0 0 0 0 0 0 0 0 0 0 

Mateial & Othes 102 236 46 39 102 236 46 39 102 236 

Labr & Savies 144 339 71 124 144 339 71 124 144 339 

DcprI a 0 1 0 0 0 1 0 0 0 1 

I m 0 0 0 0 0 0 0 0 0 0 

Total Expems 246 576 117 213 246 576 117 213 246 576 

Operatig Income 161 339 60 115 153 333 59 113 156 32S 

Interest 

WoddBak & EBRD 0 0 0 0 0 0 0 0 0 0 

Domck ILoau 1 2 1 2 2 5 1 2 3 7 

Total launs 1 2 1 2 2 5 1 2 3 7 

Corporate Taxes 64 134 24 45 62 131 23 44 61 121 

Net Income 96 202 35 68 94 197 35 67 91 193 
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VSE Dsmubuo System 
Income Statement 

(mMllo Sk) 

Yerw 1998 1998 .998 1991 1999 1999 1999 1999 
Voltage Clam VHV HV LV Total VHV HV LV Total 

Enzay Delivred To Grid (GWh) 5224 3395 2029 N/A 5449 4065 2018 N/A 

T&DLos (Aaoc. W/Grid) (GWh) 144 101 110 356 149 105 106 361 

EncazzgLUe mscs (GWh) 50S0 3794 1919 N/A 5300 3960 1911 N/A 

Enar Sals By VoUW Clas (GWb) 1185 1764 1919 4861 1235 1372 1911 501 

Grid Cos (SK/MWh) 34.34 85.49 208.07 N/A 32.73 81.43 200.23 WA 
Av. T&D Saks Price (S/MW) 34.34 120.74 335.75 N/A 32.73 115.04 321.44 N/A 

Revenue 

Domesbc Salcs-Voitge Clam 174 324 399 898 173 322 397 393 

Other 0 0 0 0 0 0 0 0 

Total Revnuc 174 324 399 391 173 322 397 893 

Fud 0 0 0 0 0 0 0 0 

Purchacd Power 0 0 0 0 0 0 0 0 
Mazca&Othas 46 39 102 236 46 39 102 236 

Lab& Savice 71 124 144 339 71 124 144 339 

DcpM-io 0 0 0 1 0 0 0 1 

lcomns 0 0 0 0 0 0 0 0 

Total Expcacs 117 213 246 576 117 213 246 576 

Operanglincome 51 111 153 322 57 110 1! 317 

Interest 

Word Bank &EBRD 0 0 0 0 0 0 0 0 

Domestic Loam 2 3 4 9 2 4 5 11 

Totl lnicest 2 3 4 9 2 4 5 11 

Corporate Taxes 23 43 60 125 22 42 58 122 

Net Income 34 65 99 13t 33 63 37 134 

1-4 



VSE Ditributioa System 

Balsm Sheeb 

(MMIho Sk) 

V age 
Yew 1993 

VHV 
1993 

HV 
1993 

LV 
1993 
ToWi 

1994 

VHV 
1994 

HV 
1994 

LV 
1994 

TotsL 
1999 
VHV 

1999 
HV 

1999 
LV 

1999 
ToWd 

ASSETS 556 1077 1407 3041 1305 2523 3311 7217 1514 292 3942 3314 

F'xd Asets 

Fand Assets i Opensaic 
LAm Acuwdwod Dcp=W 
Net Fmxd Acts 
Work i, Propu 

738 
395 

343 

54 

1454 

793 

661 

107 

1965 
1051 

907 

145 

4157 

2246 

1911 

307 

2213 
1134 

1029 

54 

4363 

2310 

1913 

107 

5195 
3174 

2721 

145 

12471 

6731 

5733 

307 

1305 
949 

949 

0 

2620 
1326 

1326 

0 

3498 

2507 

2507 

0 

7423 

5212 

5212 

0 

Toal F=xed Aamb 398 769 1052 2213 1034 2091 2366 6040 949 1326 2507 5232 

CurtAmwt 

Cash &Baks 
AoaunitsRecdwhle 

lawoany 
Oda, 

20 
109 
30 

1 

31 
212 

58 
1 

44 

244 

67 
1 

102 

564 

154 

3 

82 
109 
30 
1 

162 
212 

5 
1 

211 

244 
67 
1 

455 

564 

154 

3 

451 

34 

30 
1 

379 
164 

58 
1 

1178 
131 
67 
1 

2503 
437 

154 

3 

Total CurtAsct 159 309 355 23 222 433 522 1177 565 1102 1434 3102 

EQUIfY & LIABILITIES 556 1077 1407 3041 1305 2523 3318 7217 1514 2923 3942 834 

Equity 

CaPilal 

RctaincdEarings 
35 

63 
706 

123 
954 

167 
2017 

353 
1068 

101 
207G 

200 
2332 

270 
5976 

570 
1063 

274 

2076 

532 
2132 

727 
5976 

1533 

Total Equiy 421 329 1120 2370 1169 2275 3101 6546 1342 2608 3551 7509 

LoAf-tam Debt 

FO uiLoAmM 
DomcscLms 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
36 

0 
71 

0 
96 

0 
204 

Total Loag-TamDeb 0 0 0 0 0 0 0 0 36 71 96 204 

Current UabWtl 

Short-Tcrm Lomm 

Accouts Psyabk 
Otb" 

22 

112 

2 

40 

205 

4 

46 

237 

4 

107 

554 

10 

22 

112 

2 

40 

205 

4 

46 

237 

4 

107 
554 

10 

22 

112 

2 

40 

205 

4 

46 

237 

4 

107 

554 

10 

Totl CwQ tLiaim 136 241 217 671 136 241 27 671 136 241 217 671 
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VSE D tabu lo Syiam 

Balane ds 
(millions Sk) 

YW 1993 1993 1993 1993 1994 1994 1994 1994 1995 1995 1995 1995 
Vobp Class VHV HV LV Total VHV HV LV Total VHV HV LV TOt 

ASSETS 556 1077 1407 3041 1305 2523 338 7217 1349 2609 3505 7462 

FMd Acb 

FUn Assetsm Operaita 731 1454 1965 4157 2213 4363 5195 12471 1201 2427 3238 6874 
Lm.AccAonmil Dqxcciatim 395 793 1058 2246 1134 2380 3174 6738 1013 1952 2678 542 
Not Fed Amcb 343 661 907 1911 1029 193 2721 5733 1013 1952 2671 5642 
Work in Plrop 54 107 145 307 54 107 145 307 0 0 0 0 

Total FMdAnacta 398 769 1052 2211 1034 2091 2166 6040 1013 1952 2678 5642 

CQiu Ancb 

Cah & Baks 20 33 44 102 32 162 211 455 202 397 521 1127 
Accounts Recivb 109 212 244 564 109 212 244 564 103 201 231 536 
hnvtory 30 53 67 154 30 58 67 154 30 58 67 154 
O1has 1 1 1 3 1 I 1 3 1 1 1 3 

Total Cu Mcut s159 309 355 323 m 433 522 1177 336 657 827 132 

EQUITY & LIABILITIES 556 1077 1407 3041 1305 2523 3338 7217 1349 2609 3505 7462 

Equity 

cal" 358 706 954 2017 1061 2076 2132 M976 1068 2076 2132 57 
RdalniwdEaring 63 123 167 353 101 200 270 570 137 269 365 7 

Total Equity 421 329 1120 2370 1169 2275 3101 6546 1206 2345 3197 6747 

Lng-term Debt 

Forgn Lom 0 0 0 0 0 0 0 0 0 0 0 0 
Domcsu Losm 0 0 0 0 0 0 0 0 8 15 21 44 

Total oATam Debt 0 0 0 0 0 0 0 0 3 15 21 44 

Current LiabWtes 

Shour-TamLom 22 40 46 107 22 40 46 107 22 40 46 107 
Accounts Pya" 112 205 237 554 112 205 237 554 112 205 237 554 
Other 2 4 4 10 2 4 4 10 2 4 4 10 

Total CwcnI liabilifies 136 248 217 671 136 248 237 671 136 248 217 671 
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VSE Distribution Syztm 

Balce Shatz 
(mUamU Sk) 

Vowag 

Yew 1996 

VHV 

1996 

HV 

1996 

LV 

1996 

TOWl 

1997 

VHV 

1997 

HV 

1997 

LV 

1997 

ToWi 

1993 

VHV 

1998 

HV 

1992 

LV 

ASSETS 1392 2692 3613 7702 1434 2772 3729 7935 1475 2251 3837 

FMod Amct 

Fm"d Acts in Opnsftim 

Lm amoule Dqwmicadm 

Nct Fxed Acas 

Wa ilkPropm 

1232 

997 

997 

0 

2475 

1920 

1920 

0 

3303 

2635 

2635 

0 

7010 

55S2 

5552 

0 

1256 

981 

981 

0 

2523 

188 

188 

0 

3368 

2592 

2592 

0 

7147 

5461 

5461 

0 

1211 

965 

965 

0 

2571 

1157 

1357 

0 

3433 

2550 

2550 

0 

Total Faxmd Acts 997 1920 2635 5552 981 is 2592 5461 965 1357 2550 

Cumt Amet 

Cash & Bb 

Aecoimb ocvabi 

lw1mny 

Odxn 

267 

91 

30 

1 

522 

191 

58 

1 

696 

220 

67 

1 

1494 

509 

154 

3 

329 

93 

30 

1 

644 

132 

S3 

1 

360 

209 

67 

1 

1333 

414 

154 

3 

391 

39 

30 

1 

763 

172 

5 

1 

1021 

191 

67 

1 

TOWtCIXa AMctS 395 772 913 2150 453 384 1137 2474 510 994 1227 

EQUITY & LIABILITIES 1392 2692 3613 7702 1434 2772 3729 7935 1475 2351 3837 

Equity 

Caila 

Rcaimm Emninp 

1061 

173 

2076 

337 

2132 

459 

5976 

969 

1068 

207 

2076 

404 

2132 

550 

5976 

1162 

1068 

241 

2076 

469 

2132 

640 

ToaiEqi ty 1241 2413 3291 6945 1276 2410 33112 7137 1309 2545 3471 

Long-term Debt 

Forci Lo.. 

Domic .om 

0 

15 

0 

30 

0 

41 

0 

36 

0 

23 

0 

44 

0 

60 

0 

127 

0 

29 

0 

5 

0 

79 

Total lo1Tam Debt 15 30 41 36 23 44 60 127 29 5 79 

Current LlbWIUes 

Shot-Tam Lm 

Acmmubnayabl 

Ode 

22 

112 

2 

40 

205 

4 

46 

237 

4 

107 

554 

10 

22 

112 

2 

40 

205 

4 

46 

237 

4 

107 

554 

10 

22 

112 

2 

40 

20S 

4 

46 

237 

4 

TOaWsCurcaln a I W 136 241 217 671 136 248 217 671 136 248 237 
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VSE Diagrbutloa System 
Balace Shed 

(milLIo Sk) 

Vokawg 
Yew 
am 

1991 
ToWa 

1999 
VHV 

1999 
fV 

1999 
LV 

1999 
Total 

ASSETS 1163 !514 2928 3942 934 

Fiuod AMcM 

Fixod AciQ OpQaado 
Lcm Accumuaotod Depuiatm 

NctFvnd Amta 
Work inPromm 

7285 

5371 

5371 
0 

1305 

949 

949 

0 

2620 

1326 

126 

0 

3491 

2507 

2507 
0 

7423 

5282 

5282 
0 

Total Fixed Acu 5371 949 1326 2507 5282 

Qxrmt Amb 

Cah& Bank 
Accounts Rctivzk 
l'nlo-y 

Others 

2175 
460 

154 

3 

451 

34 

30 

1 

379 
164 

58 

1 

1178 
133 
67 

1 

2503 

437 

154 

3 

Total Cu'ruil ASsU 2791 565 1102 1434 3102 

EQUITY & LIABILITIES 8163 1514 2928 3942 314 

Equity 

CaV l 

Rtetsied Eminp 
5976 

1350 
1061 

274 

2076 

532 
2332 

727 
5976 

1533 

Toal Equity 7325 1342 2603 3553 759 

Iogag4erm Debt 

ForcinLOm 

Domcstic Lo u 
0 

166 
0 

36 
0 

71 
0 

96 
0 

204 

Total Lon-Tam Debt 166 36 71 96 204 

Cunret Libiiies 

Short-Tam Lomm 

AccouDs Paya" 
Otbc 

107 

554 
10 

22 

112 

2 

40 

205 
4 

46 

237 
4 

107 

554 

10 

Totl Current UIlais 671 136 241 2M7 671 

1-8 
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VSE DW #bJomSYsM 
Soumr madUsa of Funds Shemeu 

(clis Sk) 

Vuaw 

Yew 

am 
1993 
VHV 

1993 
HV 

1993 

LV 

1993 

Toal 

1994 

VHV 

1994 

HV 

1994 

LV 

1994 

Total 

1999 

VHV 

1999 
HV 

1999 

LV 

1999 

Totl 

SOURCES 62 122 165 350 96 190 257 543 66 127 174 361 

Interal Ceertio 

Opma s.omc 

Dqc=M 

Odw 

50 

12 

0 

99 

24 

0 

133 

32 

0 

212 

61 

0 

64 

24 

0 

127 

41 

0 

171 

64 

0 

362 

136 

0 

57 

0 

0 

110 

0 

0 

150 

0 

0 

317 

1 

0 

Total 

Borrowing 

lGcocadon 62 122 165 350 38 174 236 491 57 110 Is 313 

Fanmi Lam 

DomedLau 
0 
0 

0 
0 

0 
0 

0 
0 

0 
3 

0 
16 

0 
21 

0 
4S 

0 
9 

0 
17 

0 
23 

0 
s0 

ToWBorrowi g 0 0 0 0 1 16 21 45 9 17 23 50 

APPLICATIONS 62 122 165 350 96 190 257 543 66 127 174 361 

iunamm 

ocra lnv=Wmx 

InCrWMDuringcamualmi 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

16 

0 

21 

0 

45 

0 

9 

0 

17 
0 

23 

0 

s0 

0 

Total vcbnW 0 0 0 0 U 16 21 45 9 17 23 50 

Debt Services 

FoninLoe 
DomcscLom 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
2 

0 
4 

0 
6 

0 
12 

Famign LoW 

DomhicLomb 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2 

0 

4 

0 

5 
0 

11 

Totl Debt Savi 0 0 0 0 0 0 0 0 4 8 11 23 

Tim 20 39 53 113 26 51 69 145 22 42 s5 122 

CangeIn Woddng Caplt 22 45 61 135 0 0 0 0 -29 -57 -75 -161 

Chang la Cab 20 31 44 102 63 124 167 353 60 116 157 333 
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VSE Dfstlbuto Sstems 

Soums and Use or Funds Stssmist 

(Mm S) 

Year 1993 1993 1993 1993 1994 1994 1994 1994 1995 1995 1995 1995 
Vokie Class VHV HV LV Tota VHV HV LV ToW1 VHV HV LV ToW 

SOURCES 62 122 165 350 96 190 257 543 69 133 l3 385 

lainrod Genmrauom 

OpmrsglncimC 50 99 133 232 64 127 171 362 61 117 161 339 

Depccizim 12 24 32 68 24 43 64 136 0 0 0 1 
Othr 0 0 0 0 0 0 0 0 0 0 0 0 

ToWlaknad Gancrfion 62 122 165 350 U 174 236 498 61 117 161 340 

Foreign LoWa 0 0 0 0 0 0 0 0 0 0 0 0 
Domec LoAm 0 0 0 0 8 16 21 45 1 16 22 46 

Tots Bonming 0 0 0 0 1 16 21 45 3 16 22 46 

APPLICATIONS 62 122 165 350 96 190 257 543 69 133 13 385 

Gcnral Iowvzgma 0 0 0 0 3 16 21 45 8 16 22 46 
ntast DwI* Caouacxiom 0 0 0 0 0 0 0 0 0 0 0 0 

Toa1Inwatabad 0 0 0 0 3 16 21 45 3 16 22 46 

Debt Servicas 

ForenLom 0 0 0 0 0 0 0 0 0 0 0 0 
DemcaWLosM 0 0 0 0 0 0 0 0 0 1 1 2 

Foreign Lom 0 0 0 0 0 0 0 0 0 0 0 0 
Domcsg Lmm 0 0 0 0 0 0 0 0 0 1 1 2 

Tota Dc Savke 0 0 0 0 0 0 0 0 1 2 2 4 

Taxes 20 39 53 113 26 51 69 145 24 47 64 134 

Change in Worklng Capltal 22 45 63 135 0 0 0 0 44 -166 -222 -471 

Change inCas 20 38 44 102 63 124 167 353 120 235 317 672 
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VSE DWWbUo System 

Sources and Uses of Funds Statement 
(millions Sk) 

Vokwa 
Yew 

sa 
1996 
VHV 

1996 
HV 

1996 
LV 

1996 
Total 

1997 
VHV 

1997 
HV 

1997 

LV 

1997 
ToWa 

1991 
VHV 

1993 

-IV 

SOURCES 68 132 181 331 67 130 179 376 67 129 

Internal Genertion 

op"tcing 

Dqpedac 
Od 

ncc 60 

0 
0 

115 

0 
0 

153 

0 
0 

333 

1 
0 

59 

0 
0 

113 

0 
0 

156 

0 
0 

32S 

1 
0 

5 

0 
0 

111 

0 
0 

TotaIWnal Ga tioa 60 116 159 334 59 114 156 329 51 112 

ForVn Loan 

Domcst Los= 
0 
2 

0 
16 

0 
22 

0 

47 
0 

8 

0 
17 

0 
23 

0 
48 

0 
9 

0 

17 

Towl Bowiog 8 16 22 47 8 17 23 48 9 17 

APPLICATIONS 61 132 111 381 67 130 179 376 67 129 

lncstlncot 

Ga 

lnt 
lnwImooanmn 

Durag Conmuctio 
a 
0 

16 
0 

22 

0 
47 

0 
a 

0 
17 
0 

23 
0 

48 

0 
9 
0 

17 
0 

Total InwVmlct 8 16 22 47 8 17 23 48 9 17 

Debt Services 

h~ial 

ForcipnLm 
DomesLAjLMM 

0 
1 

0 
2 

0 
2 

0 
4 

0 
1 

0 
2 

0 
3 

0 
7 

0 
2 

0 
3 

Inkfoll 

Forcgn Loam 
Dmesc Loam 

0 
1 

0 
2 

0 
2 

0 
5 

0 
1 

0 
2 

0 
3 

0 
7 

0 
2 

0 
3 

Total D Service 2 3 4 9 2 5 6 14 3 6 

Ta 24 45 62 131 23 44 61 122 23 43 

Change InWorking Captw -29 -51 -76 -163 -29 -57 -76 -162 -29 -57 

Change la Cash 64 125 161 357 63 122 164 349 61 119 
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VSE Distribution System 

Sources and Uses of Funds Statement 

(mmi- sk) 

Yew 1991 199 1999 1999 1999 1999 
Vollw a LV Total VHV HV LV Total 

SOURCES 176 372 66 127 174 368 

nternalGeneratio 

Opaing Income 153 322 57 110 150 317 
Dqp-eistai 0 1 0 0 0 1 
Odwr 0 0 0 0 0 0 

TOtl InnalGnOmaratim 153 323 57 110 151 318 

Bormw 

Foreig Lmu 0 0 0 0 0 0 
Domestic Los 23 49 9 17 23 50 

Towl Borowing 23 49 9 17 23 50 

APPLICATIONS 176 372 66 127 174 368 

Gcoasl l1vdmenw 23 49 9 17 23 50 
barA Dung Comstrutim 0 0 0 0 0 0 

Totba ctnul 23 49 9 17 23 50 

Debt Svices 

Fonc Iam 0 0 0 0 0 0 
DomesticLsm 4 9 2 4 6 12 

Foeign Lom 0 0 0 0 0 0 
Domestic Loam 4 9 2 4 5 11 

Tot Debt Service 9 is 4 9 11 23 

Taxs 60 125 22 42 58 122 

Cbange InWoddag Capital -75 -162 -29 -57 -75 -161 

Change in Csb 161 341 60 116 157 333 
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VSE Dhtzlbutin Syxtem 

FlnancW Ratios 

Year 1993 1993 1993 1993 1994 1994 1994 1994 1995 1995 1995 1995 1999 1999 1999 1999 
Voltage Ca VHV HV LV Total VHV tV LV Total VHV HV LV Total VHV tV LV Total 

Operatirg Ratio 0.97 0.96 0.95 0.96 0.69 0.67 0.64 0.66 0.66 0.65 0.61 0.63 0.67 0.66 0.62 0.64 

QxrenRatio 1.17 1.24 1.24 1.23 1.63 1.74 1.82 1.75 2.47 2.65 2.83 2.71 4.16 4.44 5.00 4.62 

CashGeneration Ratio N/A N/A N/A N/A N/A N/A N/A N/A 7.47 7.30 7.41 7.38 6.46 6.31 6.41 6.38 

Debt Cmuw Ratio N/A N/A N/A N/A N/A N/A N/A NA 77.52 75.75 76.93 76.62 13.96 13.62 13.34 13.78 

Deb/Equiy 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.007 0.006 0.006 0.027 0.027 0.027 0.027 
Debt 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.64% 0.65% 0.64% 0.64% 2.62% 2.66% 2.63% 2.64% 
Eq!t.y 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 99.36% 99.35% 99.36% 99.36% 97.39% 97.34% 97.37% 97.36% 

Amut Rcolwb 
Ouman&g i Days 23 31 35 30 194 200 185 192 213 222 208 214 177 135 173 173 

Numbe of T'um 
Eknat meard N/A NA NA N/A N/A N/A N/A N/A 149.37 145.95 148.23 147.63 29.73 29.00 29.49 29.36 

Rctun on F'wd Ams 12.59% 12.84% 12.67% 12.72% 5.93% 6.06% 5.9t% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 



VSE Ditributkon System 
Financial Ratioa 

Year 
Voltage Cla.. 

1993 
VHV 

1993 
HV 

1993 
LV 

1993 
Toal 

1994 

VHV 

1994 

HV 

1994 

LV 

1994 

Totl 

1995 
VHV 

1995 
HiV 

1995 
LV 

1995 
Total 

1996 
VHV 

1996 
liV 

1996 
LV 

OpcratfRatio 0.97 0.96 0.95 0.96 0.69 0.67 0.64 0.66 0.66 0.65 0.61 0.63 0.66 0.65 0.61 

CQnieu Ratio 1.17 1.24 1.24 1.23 1.63 1.74 1.32 1.75 2.47 2.65 2.88 2.71 2.91 3.11 3.43 

Cash Ocairati Ratio N/A N/A N/A N/A N/A N/A N/A N/A 7.47 7.30 7.41 7.38 7.21 7.04 7.15 

Debt Coverage Ratio N/A N/A N/A N/A N/A N/A N/A N/A 77.52 75.75 76.93 76.62 37.77 36.39 37.47 

Debtl/Equity 
Debt 

Equity 

0.000 
0.00% 

100.00% 

0.000 
0.00% 

100.00% 

0.000 
0.00% 

100.00% 

0.000 
0.00% 

100.00% 

0.000 
0.00% 

100.00% 

0.000 
0.00% 

100.00% 

0.000 
0.00% 

10.00.% 

0.000 
0.00% 

100.00% 

0.006 
0.64% 

99.36% 

0.007 
0.65% 

99.35% 

0.006 
0.64% 

99.36% 

0.006 
0.64% 

99.36% 

0.012 
1.22% 

93.73% 

0.012 
1.23% 

91.77% 

0.012 
1.22% 

98.71% 

Accounts Recelvablie 
Owstwift in Days 23 31 35 30 194 200 15 192 213 222 203 214 203 213 191 

Number of Tsm 
It- uzIearned N/A N/A N/A N/A N/A N/A N/A N/A 149.37 145.95 141.23 147.63 74.48 72.75 73.90 

Retmu on F-ed Asets 12.59% 12.34% 12.67% 12.72% 5.93% 6.06% 5.91% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 
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VSE Distribution System 

Fimcfal Ratios 

Voltg 

Yew 

am 
1996 

Total 

1997 

VHV 

1997 

HV 

1997 

LV 

1997 

Total 

1998 

VHV 

1991 

HV 

1998 

LV 

1993 

Total 

1999 

VHV 

1999 

HV 

1999 

LV 

1999 

Total 

Operag Ratio 0.63 0.66 0.65 0.61 0.64 0.67 0.66 0.62 0.64 0.67 0.66 0.62 0.64 

Current aio 3.20 3.33 3.56 3.96 3.69 3.75 4.01 4.43 4.16 4.16 4.44 S.O0 4.62 

Cub OUntZ&Lon Ratio 7.12 6.95 6.79 6.90 6.37 6.70 6.54 6.65 6.62 6.46 6.31 6.41 6.33 

Debt Coverage Ratio 37.32 24.53 23.95 24.33 24.23 17.92 17.49 17.77 17.70 13.96 13.62 13.34 13.78 

Debt(Equ*y 

Debt 

Eqify 

0.012 

1.22% 

98.78% 

0.018 

1.74% 

91.26% 

0.013 

1.76% 

9.24% 

0.013 

1.74% 

93.26% 

0.018 

1.75% 

93.25% 

0.023 

2.20% 

97.30% 

0.023 

2.23% 

97.77% 

0.023 

2.21% 

97.79% 

0.023 

2.22% 

97.78% 

0.027 

2.62% 

97.33% 

0.027 

2.66% 

97.34% 

0.027 

2.63% 

97.37% 

0.027 

2.64% 

97.36% 

AJconif Rceivabl 
Otubbnf in Days 204 194 203 190 195 136 194 131 137 177 135 173 178 

Number of Tunen 
h arned 73.60 49.57 43.39 49.17 41.97 37.15 36.25 36.85 36.69 29.73 29.00 29.49 29.36 

Retun on FaedAaeS 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 



Appendix J 	Long-Run Average 
Incremental Cost 
Calculations by Regional 
Distribution Utility and 
Voltage Level 



ZSE Distribution System 

Marxm. ! TO Demand Cost 

Year 

Voltage Clan 

1993 

VHV 

1993 

HV 

1993 

LV 

1993 

Total 

1994 

VHV 

1994 

HV 

1994 

LV 

1994 

Total 

Total Investment (10"6 Sk) 

Inv.to Maintain System (10'6 Sk) 

Disooumted Inv.-Add. Demand (10^6 Sk) 

Forecast Peak in Mw 

Annual inremental Peak Load Mw 

Annual Incremental Grid Load 

Disconmt Factor uing 

Dicounted to 1994 (Mw) 

Annual Incremental Demand cost ( Sk/Kw) 

6.00% 

0.00 

199.64 

0.00 

305.09 

0.00 

742.31 

0.00 

1247.04 

22.06 

13.23 

8.82 

192.04 

-7.61 

-43.37263106 

1.00 

-43.37263106 

-203 

52.34 

31.41 

20.94 

298.64 

-6.45 

-35.76604203 

1.00 

-35.76604203 

-585 

45.60 

27.36 

18.24 

712.99 

-29.32 

-29.32066472 

1.00 

-29.32066472 

-622 

120.00 

72.00 

48.00 

1203.66 

-43.37 

1.00 

0 

N/A 

Amual Embedded cost (Sk/Mwh) 60 198 426 N/A 76 

1.00 

263 

3.45 

557 

7.30 

N/A 



ZSE Distribution System 
Marginal T/D Demand Cost 

Year 

Voltage Class 

1995 

VHV 

1995 

HV 

1995 

LV 

1995 

Total 

2010 

VHV 

2010 

HV 

2010 

LV 

2010 

Total 

Total Investment (10'6 Sk) 
Inv.to Maintain System (106 Sk) 

Discounted Inv.-Add. Demand (10A6 Sk) 

Forecast Peak in Mw 

Annualiuemetal Peak Load Mw 

Annual Incremental Grid Load 

Discount Factor using 

Discounted to 1994 (Mw) 

6.00% 

36.76 

22.06 

13.87 

187.03 

-5.01 

-0.366647234 

0.94 

-0.345893617 

87.24 

52.34 

32.92 

296.00 

-2.64 

4.641036429 

0.94 

4.378336254 

76.00 

45.60 

28.68 

720.27 

7.28 

7.280942667 

0.94 

6.868813837 

200.00 

120.00 

75.47 

1203.30 

-0.37 

0.94 

0 

49.48 

29.69 

7.79 

262.94 

-0.35 

30.57710415 

0.39 

12.03656342 

117.41 

70.45 

18.49 

545.93 

9.40 

30.9269411 

0.39 

12.17427543 

102.28 

61.37 

16.11 

946.89 

21.52 

21.52436686 

0.39 

8.472987022 

269.17 

161.50 

42.38 

1755.76 

30.58 

0.39 

0 

Annual Increment.31 D and ost(Sk/Kw) -40107 7519 4175 N/A 647 1519 1901 N/A 

Annual Embedded cost (Sk/Mwb) 73 256 533 N/A 
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ZSE Distribution System 
Marginal T/DDemand Coot 

Year Total Total Total 
Voltage Clan VHV HV LV 

Total Investment (10-6 Sk) 

Inv. to Maintain System (1016 Sk) 
Discounted Inv.- Add. Demand (10-6 Sk) 177.7880831 421.8941447 367.5337899 
Forecast Peak in Mw 

Annual inemental Peak Load Mw 

Anmal Incrcmental Grid Load 

Disomt Factor using 6.00% 
Disonted to 1994 (Mw) 292.9860098 255.8271975 110.9457504 

Annual Incremental Demand cost ( Sk/Kw) 607 1649 3313 ZSE grid LRAIC in Sk/Kw/yr 
607 2256 5569 ZSE T/D LRAIC in Sk/Kw/yr 

Annual Embedded coat (Sk/Mwh) 
0.098958617 
98.95861722 

0.378718679 
378.7186791 

0.977991869 

977.9918687 
ZSE T/D LRAIC in Sk/Kwh 
ZSE T/D LRAIC in Sk/Mwh 

1 3.827040936 9.882836847 Ratios to VHVs LRAIC 
76.27963801 2629649552 556.6272643 Embedded Rates for 1994 



SSE Distribution System 

MarginalT/D Demand Cost 

Yea-
Voltage Clan 

1993 
VHV 

1993 
HV 

1993 
LV 

1993 
Total 

1994 
VHV 

1994 

HV 

1994 

LV 
1994 

Total 

Total finvstment (10"6 Sk) 
Inv. to Maintain System (10-6 Sk) 
Disootmied Inv.-Add. Demand (IOA6Sk) 
Forecast Peak in Mw 

Amual inrcmental Peak Load Mw 
Annual Incremental Grid Load 
Discount Factor using 

Diaoonmted to 1994 (Mw) 

Annual hrmental Demand cost ( Sk/Kw) 

6.000% 

0.00 

381.34 

0.00 

258.91 

0.00 

518.12 

0.00 

1158.38 

22.06 

13.23 

8.82 

373.18 

.8.17 
-33.98885977 

1.00 

-33.98885977 

-260 

52.34 

31.41 

20.94 

253.37 

-5.55 
-25.82134691 

1.00 
-25.82134691 

-11 

45.60 

27.36 

18.24 

497.34 

-20.28 

-20.27599007 

1.00 
-20.27599007 

-900 

120.00 

72.00 

48.00 

1124.39 

-33.99 

1.00 

0 

N/A 

Annual Embedded cost (Sk/Mwh) 53 159 358 N/A 62 

1.00 

233 

3.77 

597 

9.66 

N/A 



SSE Distribution System 
Marinal TV Demand Cost 

Year 
Voltage CIm 

1995 
VHV 

1995 
HV 

1995 
LV 

1995 
Total 

2010 

VHV 
2010 

HV 
2010 

LV 
2010 

Total 

Total Invcstment (10-6 Sk) 
Inv.to Maintain System (1014 Sk) 
Disoomted Inv.-Add. Demand (106 Sk) 
Forca Peak in Mw 
Annual ircmental Peak Load Mw 
Annual Incremental Grid Load 
Diooumt Factor using 

Discountedto 1994 (Mw) 
6.00% 

36.76 
22.06 
13.87 

369.88 
-3.30 

-0.454549888 

0.94 

-0.428820649 

87.24 

52.34 

32.92 

251.13 
-2.24 

2.84421163 

0.94 

2.683218519 

76.00 
45.60 

28.68 

502.93 
5.08 

5.083915447 

0.94 

4.796146648 

200.00 

120.00 

75.47 

1123.93 

-0.45 

0.94 

0 

49.48 

29.69 

7.79 

682.17 

11.75 

34.75577532 

0.39 

13.68148179 

117.41 

70.45 

18.49 

463.16 

7.98 

23.00655119 

0.39 

9.056443376 

102.28 
61.37 
16.11 

661.17 

15.03 

15.02938097 

0.39 

5.916259964 

269.17 
161.50 
42.38 

lba.51 

34.76 

0.39 

0 

Annual noremental Demand oost (Sk/Kw) -32351 12269 5980 N/A 569 2041 2722 N/A 

Annual Embedded oost (Sk/Mwh) 54 198 491 N/A 



SSE Distribution System 
Marginal T/D Demand Cost 

Year Total Total Total 
Voltage Clan VHV HV LV 

Total Invegbet (10% Sk) 
Inv. to Maintain System (10^6 Sk) 
Discounted Iv.- Add. Demand (10^6 Sk) 177.7880331 421.8941447 367.5337899 
Forecast Peak in Mw 
Annual inrmemntal Peak Load Mw 
Annual Incremental Grid Load 
Discount Factor wing 6.00% 
Discounted to 1994 (Mw) 381.4324667 200.5057241 77.66498095 

Annual Incremental Demand cost ( Sk/Kw) 466 2104 4732 SSE grid LRAIC in Sk/Kw/3y 

Annual Embedded cost (Sk/Mwh) 

466 
0.07601212 

76.01211991 

2570 
0.43148275 

431.4827502 

7303 
1.282499803 

1282.499803 

SSE T/D LRAIC in Sk/Kw/yr 
SSE T/D LRAIC in Sk/Kwh 
SSE T/D LRAIC in Sk/Mwh 

1 5.676499362 16.87230674 Ratios to VHV's LRAIC 
61.80190626 233.0142082 596.7142826 Embedded Rates for 1994 



VSE Distribution System 
Marginal T/D Demand Cost 

Year 
Voltage Clam 

1993 
VHV 

1993 
HV 

1993 
LV 

1993 
Total 

1994 

VHV 
1994 

HV 
1994 

LV 
1994 

Total 

Total westam (10^6 Sk) 
Inv. to Maintain System (10116 Sk) 
Discouted Inv.- Add. Demand (10,6 Sk) 
Forecast Peak in Mw 
Annual awemental Peak Load Mw 
Annual Incremental Grid Load 
Discount Factor using 
Discounted to 1994 (Mw) 

Annual Incremetal Demand cost ( Sk/Kw) 

6.00% 

0.00 
0.00 
0.00 

167.30 

0.00 
0.00 
0.00 

255.66 

0.00 
0.00 
0.00 

462.49 

0.00 
0.00 
0.00 

885.46 

7.98 
4.79 
3.19 

160.88 
-6.42 

-29.99716662 
1.00 

-29.99716662 

-106 

15.73 
9.44 
6.29 

250.19 
-5.48 

-23.57494502 

1.00 
-23.57494502 

-267 

21.25 

12.75 
8.50 

444.40 

-18.10 

-18.09922165 
1.00 

-18.09922165 

-470 

44.96 

26.98 
17.98 

855.46 

-30.00 

1.00 

0 

N/A 

Annual Embedded cost (Sk/Mwi) 37 135 394 N/A 44 

1.00 

160 

3.61 

457 

10.32 

N/A 

.,,,. 



VSE Distribution Systm 

Marginal TOD Dmand Cost 

Year 1995 1995 1995 1995 2010 2010 2010 2010 
Voltage Clas VHV HV LV Total VHV HV LV Total 

Total Invegbnat (10^6 Sk) 8.14 16.05 21.68 45.86 10.95 21.60 29.19 61.72 
Inv.to Maintain System (106 Sk) 4.88 9.63 13.01 27.52 6.57 12.96 17.51 37.03 
Disoounted Inv.- Add. Dcmau 

Forecast Peak in Mw 

(101% Sk) 3.07 

156.68 

6.06 

247.98 

8.18 

448.93 

17.31 

853.59 

1.72 

220.28 

3.40 

457.35 

4.59 

590.19 

9.72 

1267.82 
Annual inremental Peak Load Mw -4.20 -2.21 4.54 -1.87 -0.29 7.88 13.42 21.00 
Annual Incremental Grid Load -1.868641518 2.326542117 4.5381218 20.9997971 21.29287277 13.41587249 
Disooumt Factor using 

Discounted to 1994 (Mw) 

6.00% 0.94 

-1.762869356 

0.94 

2.194851054 

0.94 

4.281246981 

0.94 

0 

0.39 

8.266492086 

0.39 

8.381860234 

0.39 

5.281108349 

0.39 

0 

Annual InocamialDcmndoost(Sk/Kw) -1742 2759 1911 N/A 209 406 870 N/A 

Annual Embedded oost (Sk/Mwh) 38 136 379 N/A 
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VSE Disribution System 

MarginalT/D Demand Cost 

Year Total Total Total 
Voltag CIass VHV -V LV 

Total Investment (I0'6 Sk) 

Inv. to Maintain Systcm (106 Sk) 
Disoounted Inv.- Add. Demand (10^6 Sk) 40.59071968 80.04070848 108.133006 
Forecast Peak in Mw 
Annual iremenal Peak Load Mw 
Annual Incremental Grid Load 
Disoount Factor uaing 6.00% 
Diaooimtod to 1994 (Mw) 221.7052914 190.625328 69.32710561 

Annual Incrmental Demand cost ( Sk/Kw) 183 420 1560 VSE grid LRAIC in Sk/Kw/yr 

Annual Embedded cost (Sk/Mwh) 

183 
0.029857164 
29.85716354 

603 
0.101223658 
101.2236584 

2163 
0.379824351 
379.8243508 

VSE T/D LRAIC in Sk/Kw/yr 
VSE T/D LRAIC in Sk/Kwh 
VSE T/D LRAIC in Sk/Mwh 

1 3.390263722 12.72138093 Ratios to VHV' LRAIC 
44.29549913 159.8196167 457.1855765 Embedded Rates for 1994 


