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(i1)

SRI LANKA

SECOND POWER SYSTEM EXPANSION (SECTOR) PROJECT

Borrower

Project Description :

Classification

Rationale

Objectives
and Scope

Cost Estimates

Financing Plan

LOAN AND PROJECT SUMMARY

Democratic Socialist Republic of Sri Lanka

The Project will provide for rural electrification, and distribution and
transmission system expansion by the two public power utilities in
Sri Lanka: Ceylon Electricity Board (CEB) and Lanka Electricity
Company (Private) Limited (LECO).

The primary objective is economic growth. The environmental
classification of the Project is B.

The Project supports the Government's efforts to establish basic
infrastructure and promote economic development, particularly in
the rural areas. At present only 44 percent of the population is
connected to the power distribution networks, and the
Government's long-term goal is to electrify the entire country. The
transmission and distribution components of the Project will
provide urgently required improvements for CEB’s and LECO’s
power systems.

About 38 percent of the Bank loan of $80 million will be used to
finance rural electrification, and the balance will be used for other
distribution and transmission reinforcement and expansion. The
rural electrification component will be the third to be financed by
the Bank in Sri Lanka. The distribution component will finance
strengthening of CEB's 33-kV and LECO’s 11-kV and low-voltage
distribution systems, primarily in rural areas. The transmission
system component will finance the construction of new
transmission substations, lines, and capacitors for the CEB system,
which are required on a priority basis.

The Project is estimated to cost $154 million, of which about $66
million (43 percent) is in foreign exchange and $88 million
equivalent (57 percent) is in local currency.

Source of Foreign Local

Financing Currency Currency Total  Percentage
($ million equivalent)

Bank Loan 66.4 13.6 80.0 51.9

CEB/LECO/Govt. _ - 741 741 48.1

Total 66.4 87.7 154.1 100.0




Loan Amount
and Terms

Allocation and
Relending Terms

Period of Utilization :

Implementation
Arrangements

Executing Agencies :

Procurement

Consulting
Services

(iidi)

The Bank will provide a loan in various currencies of SDR 53.528
million ($80 million equivalent) from the Bank's Special Fund
resources with a repayment period of 40 years including a grace
period of 10 years. Principal and the service charge of one
percent per annum will be paid semiannually.

$30 million of the loan amount will be for rural electrification.
These funds will be invested by the Government as equity in CEB.
The balance will be used for transmission and distribution
improvements ($25 million for CEB's transmission, $15 million for
CEB'’s distribution, and $10 million for LECQO’s distribution). These
funds will be relent by the Government to CEB and LECO in local
currency at 13 percent interest rate, with a repayment period of 20
years including a grace period of 5 years. The Government will
bear the foreign exchange risk.

Until 31 December 2000

CEB’s General Manager and Additional General Manager for
Distribution and Customer Services will supervise project managers
and teams who will implement CEB's rural electrification and 33-kV
distribution components. CEB’s General Manager and Additional
General Managers for Planning and Transmission will supervise a
project manager and team who will implement CEB's transmission
component. LECO’s General Manager will supervise a project
manager and team who will implement LECO's distribution
component. Prior to implementation, these groups from CEB and
LECO will prepare appraisal reports for all proposed subprojects
for the Bank’s review and approval.

Ceylon Electricity Board and Lanka Electricity Company (Private)
Ltd.

Procurement of all goods and services to be financed under the
proposed loan will be carried out in accordance with the Bank'’s
Guidelines for Procurement. Bid packages will be structured to
make them suitable for international competitive bidding whenever
appropriate. Advance procurement action has been approved.

A total of 26 person-months of international consulting services will
be required for Project implementation to assist with training and
design procedures for CEB’s distribution and transmission facilities
to be financed by the Bank, and to provide training on
environmental assessment procedures. Consultants will be
selected in accordance with the Bank’s Guidelines on the Use of
Consultants.



Estimated Project
Completion Date

Project Benefits
and Beneficiaries

(iv)

30 June 2000

The project will provide electricity to about 156,000 rural
households and other consumers, with a population of about
750,000 throughout the country. This will improve standards of
living and enhance economic development in rural areas. The
transmission and distribution components will help CEB and LECO
meet load growth, thus benefitting a broad spectrum of power
consumers, and complement CEB'’s efforts to increase power
generation capacities through public and private investment. The
overall EIRR of the Project is 16.5 percent.



l. THE PROPOSAL

1. | submit for your approval the following Report and Recommendation on a
proposed loan to the Democratic Socialist Republic of Sri Lanka for the Second Power System
Expansion (Sector) Project.

Il. INTRODUCTION

2. The Bank has financed rural electrification developments in Sri Lanka through two
previous loans.’ Concurrently with the second loan, a technical assistance (TA) grant was
approved for a rural electrification study.? Based on the final report under that study submitted
in March 1992, the Government of Sri Lanka (the Government) requested Bank assistance to
finance the next phase of rural electrification. Initial fact-finding was undertaken in February 1993.
However, further processing was suspended until satisfactory progress was made on tariff
increases and on the contract award for the Sapugaskanda diesel power plant financed under
Loan No. 1021-SRI. Tariffs were increased in July 1993 and February 1994 to a level sufficient
to achieve a reasonably satisfactory financial performance in 1994 and 1995. The contract award
for the power plant, as recommended by the CEB and its consultants, was approved by the Bank
in October 1993, but the Cabinet did not endorse it. After the change in Government in 1994, the
new Cabinet gave its concurrence in line with the original recommendation, and the contract was
signed on 20 March 1995. This action allowed another fact-finding to be carried out between 21
March and 5 April 1995, during which the scope of the proposed sector loan was expanded to
include other high priority power transmission and distribution components. Appraisal was
subsequently undertaken from 22 August to 6 September 1995.° This report is based on the
agreements reached with the Government during appraisal, and subsequently confirmed at loan
negotiations held on 6-7 November 1995,

Loan No. 436 - SRI(SF): Rural Electrification Project, for $11.3 million, approved on 10 December 1979 and
Loan No. 1021 - SRI(SF): Power System Expansion (Sector Loan) Project, for $74.3 million, approved on 31
May 1990.

2 TA No. 1307 - SRI: Rural Electrification Development, for $440,000, approved on 31 May 1990, and executed
by Snowy Mountains Engineering Corp. of Australia. The objectives of this study were to (i} prepare a rural
electrification master plan for the 1990s; (ii) provide support to the Ceylon Electricity Board (CEB) and
recommend improvements in the selection and implementation of rural electrification schemes; and (iii)
provide training to CEB staff in rural electrification planning, design, implementation, and benefit monitoring.
The Appraisal Mission included J. Kuiper (Project Engineer and Mission Leader), J. Fyfe (Financial Analyst),
M. Lewis (Consulting Engineer), P. Ghosh (Environmental Cfficer), and F. Mesch (Senior Counsel). The
Mission was joined by V. Bohun, Manager of Energy Division West, as advisor from 31 August to 3
September 1995.



lll. BACKGROUND
A. The Power Sector
1. Power Sector Organization
3. The CEB is the national power utility with responsibility for all generation and

transmission and most distribution throughout the country. CEB supplies electricity directly to
consumers and also sells electricity in bulk to a few distribution companies. Lanka Electricity
Company (Private) Ltd. (LECO) is responsible for distribution in an area around Colombo and
along the southwest coast. LECO is incorporated as a private company, but 99 percent of its
shares are owned by the Government and CEB. Two small local authorities also distribute
electricity in other areas. On a national basis in 1994, CEB was responsible for 83 percent of total
retail energy sales, LECO for 13 percent, and the local authorities for 4 percent. The Ministry of
Irrigation, Power and Energy is responsible for the supervision of CEB and LECO, while the
Ministry of Finance, Planning, Ethnic Affairs and National Integration is also involved in the
administration of the power sector through the approval of all major decisions affecting CEB's
budget, capital expenditures, contract awards and tariffs.

4. Established in 1969 as a statutory corporation the CEB was the successor to the
Department of Government Electrical Undertakings, which had been founded in 1927 to supply
electricity, initially to Colombo, and later to other areas. CEB undertook the construction of power
stations, development of the national transmission system, and supply of bulk power to local
authorities. Until 1983 responsibility for the development and operation of the distribution systems
in most parts of the country outside Colombo was vested with local government authorities, of
which more than 200 were involved in electricity distribution. Initially these local authorities also
generated much of their required power supply with their own small thermal power plants, but
over time they came to increasingly rely on CEB for bulk power supply. As the demand for
services grew and associated costs escalated these small entities found it difficult to operate
efficiently and encountered major technical, financial, and managerial problems. Many also
accumulated large overdue accounts owed to CEB for bulk power purchases. LECO was
established in 1983 to take over the distribution systems of the local authorities in the
southwestern coastal region and since 1987 CEB has gradually taken over those in the rest of
the country, with the exception of two locai authorities that continue to operate.

2. Electricity Consumption

5. Per capita electricity consumption (i.e., sales) in Sri Lanka was only 196 kilowatt-
hours (kWh) per annum in 1994, which is relatively low by regional standards.' The extent of
electrification is also low by regional standards: only 44 percent of the population currently has
electricity supply.® In urban areas, which contain 21 percent of the national population, all
residents have access to electricity supply, and about 84 percent are connected. In rural areas
and plantation estates, which contain 79 percent of the national population, it is estimated that
only 52 percent have access to electricity service within 100 meters of their household location,

In 1992, average per capita consumption in other comparable Asian countries was 188 kWh in Indonesia,
281 kWh in India, 284 kWh in Pakistan, 337 kWh in the Philippines, and 854 kWh in Thailand.

By comparison, the proportion of households electrified in other countries is currently 38 percent in Indonesia
(Java and Bali), 48 percent in Pakistan, 61 percent in the Philippines, 87 percent in Thailand, and 98 percent
in Malaysia.



and 64 percent of households with access are actually connected. The remainder cannot afford
to pay for the costs of connection, house wiring, and monthly electricity bills. On a national basis,
it is thus estimated that about 62 percent of the population has access to electricity service and
44 percent is actually connected.

6. Total electricity consumption in Sri Lanka increased at an average annual rate of
8.6 percent from 1978 to 1986, and then at an average annual rate of 6.0 percent over the last
eight years from 1986 to 1994. Total electricity consumption is forecast by CEB to grow at 10
percent annually over the next ten years, which may be optimistic in light of historical growth
rates. A preliminary load forecast prepared recently by consultants for a power system planning
study in Sri Lanka indicates an expected average annual growth rate in total electricity sales of
about 8.1 percent for the next 15 years. This assumes continuing rapid expansion of
electrification in the country.

7. In 1994 total retail energy sales were 3,565 gigawatt-hours (GWh). These sales
were made to 1,415,000 CEB consumers and 238,000 LECO consumers. The breakdown of final
energy sales in 1994 was 44 percent industrial, 20 percent commercial, 35 percent residential,
and 1 percent miscellaneous. In recent years the share of residential sales has increased. The
changing sales mix, and other significant statistics on power consumption and supply, are
summarized in Table 1 for selected years at intervals from 1981 to 1994. The sales mix shown
in Table 1 is for CEB sales only, while the final sales mix including local authority and LECO sales
includes higher proportions for all end-user categories.

Table 1 : Past Electricity Consumption and Supply in Sri Lanka

Item 1981 1985 1990 1994
Total CEB Sales (GWh) 1,504 2,061 2,608 3,565
CEB Sales Mix (%)

Residential 14 17 20 26
Commercial 15 14 16 16
-Industrial 45 41 35 40
‘Local Authorities 25 23 13 4
LECO - 2 12 13
Street Lighting 1 1 1 1
Hotels - 3 3 -
Losses (GWh) 369 422 542 800
(% of generation) 19.7 16.4 17.2 18.3
Generation (GWh) 1,872 2,464 3,150 4,365
Hydro 1,571 2,395 3,145 4,089
Thermal 300 69 5 275
Peak Demand (megawatts[MW]) 413 515 640 911
Installed Capacity (MW) 522 949 1,290 1,410
Hydro 372 679 1,017 1,137
Thermal 150 270 272 272
Reserve Margin (% of inst. cap.) 21 46 50 35

System Load Factor (%) 51.7 54.6 56.2 54.7




3. Electricity Supply

8. CEB's total installed generating capacity increased from 522 MW in 1981 to 1,410
MW in 1994, and now includes 1137 MW of hydro power and 272 MW of thermal power. In 1994,
the peak load on the power system was 911 MW, resulting in a reserve capacity margin of 35
percent. CEB currently has adequate peak generating capacity in its system, but most of its
generating capacity is hydro with restricted firm energy capability in the dry season.
Consequently, new power plants will be required to bridge the energy gap. CEB's total energy
generation was 4,365 GWh in 1994, of which 94 percent was hydro generation. The proportion
of thermal generation is expected to increase in future years. Only one new hydro power plant,
the 70-MW Kukule project, is committed for construction, with a planned commissioning date of
2001. Financing for the Kukule project has been arranged, but the engineering consuitant has
not yet been selected, and no contracts have been awarded. Some other hydro projects are
planned but remain uncertain and are unlikely to be commissioned before 2003. Most new power
plants will be thermal, and many of those are expected to be developed by independent power
producers (see paras. 15 and 33). The only committed thermal power plant now under
development by CEB is the Bank-financed 40-MW Sapugaskanda diesel project, to be
commissioned in early 1997. A brief description of other planned power plants and their status
is given in Appendix 1.

9. The major power plants and load centers are interconnected by CEB'’s
transmission system of 132 and 220-kilovolt (kV) lines. The transmission system is generally
sound, but is becoming overloaded in several areas. The physical condition of the
subtransmission and distribution networks was generally unsatisfactory in the mid-1980s as a
result of high load growth, insufficient investment, and inadequate maintenance. Some of these
problems were the legacy of the local authorities, who had previously operated many of the local
distribution systems. To address these problems, the Bank provided LECO with two loans for the
Secondary Towns Distribution Project in 1985 and 1987 for rehabilitation and expansion of
distribution systems. The World Bank provided similar loans to CEB for the Distribution Expansion
and Rehabilitation Project in 1988, and the Second Power Distribution and Transmission Project
in 1991. These loans helped LECO to take over and rehabilitate the distribution systems of 32
local authorities starting in 1985, and CEB to do so for 180 local authorities starting in 1987.
Additional investments in expansion of transmission and distribution systems are now required.
CEB’s 33-kV distribution system is becoming overloaded in many areas, with high losses.
Development of the transmission system is also becoming urgent.

10. CEB'’s system losses increased from only 10 percent of gross generation in 1975
to 20 percent by 1981, largely as a result of over emphasis of investment in generation and high-
voltage transmission, and relative underinvestment in subtransmission and distribution. System
losses decreased to 16.4 percent by 1985 as a result of corrective measures, but since then
losses crept up again to 17.2 percent in 1990 and 18.3 percent in 1994. Most of these losses
occur in the subtransmission and distribution systems, and only a small portion is estimated to
be nontechnical losses. One reason for the increase in losses is the takeover of the distribution
systems operated by former local authorities in the late 1980s. Their distribution losses, which
were very high (in the range of 20-30 percent), were not included in statistics on CEB'’s overall
losses before the takeover. LECO managed to bring the losses in its distribution system down
to 10.7 percent in 1994. CEB does not keep separate records of its distribution losses, but it has
managed to reduce losses in the former local authority distribution systems substantially through
rehabilitation and improved maintenance. CEB'’s goal is to reduce total system losses to 12



percent, which will require substantial investments in the distribution and transmission systems,
as well as careful operation and maintenance of those systems.

11. CEB has also undertaken several rural electrification projects to expand distribution
service in rural areas, with financial support from the Government and from the Bank. In the early
years, the Government provided annual grants for rural electrification on a modest scale. In 1979,
the Bank approved a loan to CEB (Loan No. 436-SRI(SF)) to supplement these efforts, and the
last Bank loan (Loan No. 1021-SRI(SF)) also included a component for rural electrification. In
1979, only about 10 percent of villages in the country were electrified, which increased to 17
percent by 1986. By 1990, 29 percent of all households in the country were connected, and the
extent of electrification has progressed more rapidly in recent years to 44 percent by 1995,

12. To proceed with development of the distribution and transmission systems in the
country, as well as further expansion of rural electrification, CEB and LECO need assistance for
financing these programs. The investment programs of CEB and LECO are well conceived and
meet priority needs, and CEB and LECO are competent executing agencies. The policies for
management of the power sector and financial performance are also reasonably satisfactory, and
the Government has agreed to undertake further reforms in tariff restructuring and various other
matters under loan covenants for this Project. A sector loan approach is therefore considered
appropriate to finance a portion of CEB’s and LECO's investment programs in distribution and
transmission over the next five years. The sector loan approach will enable flexibility in choosing
subprojects that meet the technical, economic, and environmental criteria for support from the
Bank.

13. Electricity tariffs, the history of tariff adjustments, and an analysis of tariff structure
are described in detail in paras. 25 to 32 of this report. The financial performance of CEB and
LECO is analyzed in paras. 64 to 74.

B. Government Policies and Plans

14. The Government has declared its commitment to rural electrification, which has
become a high national priority because of its potential to improve living standards and to
accelerate economic growth, particularly in less developed rural areas. The previous
administration had declared that its goal was to provide electrification throughout the entire
country by the year 2000, but this is clearly not feasible, given that only 44 percent of the
population currently has electricity supply, and the rate of expansion of the power grid will be
constrained by financing available and institutional capability to plan and construct new projects.
To provide access to electricity service to all population, another 18 rural electrification projects
comparable in size to the rural electrification component planned under this loan would have to
be constructed. The Bank-financed rural electrification study, completed in 1992, recommended
that in view of these constraints, a more realistic objective would be to plan for an electrification
ratio of 70 percent by the year 2000. Even this target is unlikely to be achieved, however,
considering the delay in starting the proposed Project and continuing funding constraints.
Nevertheless, continued development of rural electrification remains a high Government priority.

15. The Government recognizes that public sector resources for financing power
system expansion are limited and not adequate to fully meet the projected load growth. The
Government has therefore invited proposals for financing and development of new power projects
by the private sector. Negotiations for such projects have been in progress for about two years
and have reached an advanced stage for a few of them, but no power purchase agreements



(PPAs) have been signed yet. The emphasis for private development is on new thermal power
plants, but some hydropower projects are also being considered. At the request of the
Government, the Bank has agreed to use funds available for consulting services under Loan No.
1021-SRI(SF) to advise the Government and CEB on legal and financial issues related to
negotiation of PPAs.

16. The Government has decided recently to proceed quickly with the sale to private
investors of a major part of LECO'’s shares, which are currently held by the Government and CEB.
Ten percent of LECO's shares will also be allocated to LECO employees. This privatization is
being managed by the Public Enterprise Reform Commission in Sri Lanka, with advice from the
World Bank and its staff consultants, who are also assisting in the privatization of other public
sector enterprises in Sri Lanka. Advertisements to sell LECO’s shares were made in October 1995
inviting potential investors to submit statements of interest and qualifications. The Government
intends to short list qualified investors by December 1995. At present, the exact plans for
divestment have not yet been finalized, nor has the Government decided how much of LECO’s
total shares will be sold. Also, the procedures for regulation, including requirements to provide
services, job security for LECO employees, and allowed tariffs, profit margins, and performance
incentives, still have to be developed. These issues will be decided after negotiations with
potential investors to establish an acceptable and common framework for competitive proposals.
The selected qualified investors will then submit final proposals with firm financial offers in the first
half of 1996, and a final agreement for sale of shares should be made shortly thereafter. This will
be an important step towards privatizing a part of power sector operations in Sri Lanka.

17. The Government has not yet made any decisions about privatizing part or all of
CEB'’s operations, and there is opposition to such proposals from the CEB trade unions.
However, CEB’s distribution operations will be restructured to allow distribution districts to
operate on a more independent and commercial basis. If the privatization of LECO proceeds
successtully, then it would be possible to consider privatization of other distribution operations
at a later date.

C. External Assistance to the Power Sector

18. ’ In the past two decades Sri Lanka has received substantial foreign aid for power
sector development, much of it for constructing multipurpose hydro projects in the Mahaweli
basin. More recently, the Overseas Economic Cooperation Fund of Japan (OECF), the Bank, and
the World Bank have been the most active aid agencies in the power sector. Appendix 2
summarizes the amounts of foreign aid to the power sector since 1987 from various sources.

19. OECF has by far the largest foreign aid program in Sri Lanka, with annual lending
of about $360 million for all sectors, compared with about $140 million for the Bank, and about
$100 million for the World Bank. OECF has financed several power generation projects, including
the 120-MW Samanalawewa hydropower project, completed in 1992 with cofinancing from the
Overseas Development Administration of the UK, and the 70-MW Kukule hydropower project
which will start soon. OECF has indicated willingness to continue to finance power generation
projects in Sri Lanka, including possibly a coal-fired thermal power plant, to meet the projected
growth in demand. Further details are described in Appendix 1. OECF has also agreed to
consider financing future transmission projects, and in this regard the Japan International
Cooperation Agency (JICA) has agreed to prepare a transmission system master plan for Sri
Lanka, which should be completed by the end of 1996. During appraisal these plans were
discussed with the JICA and OECF offices in Colombo to ensure coordination with the proposed



Bank Project. The United Kingdom and Germany have also been active in financing power sector
projects in Sri Lanka, as shown in Appendix 2. Germany may also finance the Sapugaskanda
Stage Il project soon (see Appendix 1).

20. The World Bank has provided assistance through International Development
Association credits to CEB in 1987, 1989, and 1991 for transmission and distribution
developments intended to reduce high system losses and to address serious deficiencies in local
authority power distribution. The World Bank is not planning any new loans for public sector
power projects in Sri Lanka at this time, but it is currently processing a loan for a private
infrastructure development fund in Sri Lanka which will support the financing of new independent
power projects, as well as other private infrastructure projects. The International Finance
Corporation is also planning to finance one of the private power projects which is currently being
negotiated for development in Sri Lanka.

21. The Bank has played a very active role in the development of the power sector in
Sri Lanka. Since 1972 the Bank has provided eight loans to the power sector totalling $168
million and ten TA grants (see Appendix 3). To address urgent problems in power distribution,
such as high system losses and the serious deficiencies in areas which were under the
responsibility of local authorities, the Bank supported the creation of LECO with two loans in 1985
and 1987. The Bank has also been a major source of finance and TA for rural electrification. The
second loan for this purpose, for the Power System Expansion Project approved in May 1990,
was the Bank’s most recent power sector loan to Sri Lanka.

D. Lessons Learned

22. Previous projects financed by the Bank have been generally successful, particularly
the development of LECO as an independent and efficient distribution utility. Both CEB and LECO
have competent engineering staff, but they have been constrained by lack of autonomy and the
requirement for Government review and approval of all important decisions. Progress on project
implementation has often been delayed, mainly due to procurement issues. Similar problems
have been experienced with power projects financed by other donors. A positive step was taken
to expedite procurement when the Cabinet agreed in June 1994 to allow executing agencies of
projects financed by the Bank and the World Bank to approve contract awards of up to SLRs50
million ($1.0 million) without its further review and approval. Compliance with loan covenants has
lagged in some cases. Electricity tariffs were too low for many years, resulting in poor financial
performance of CEB in those years. The Government approved tariff increases in 1993 and early
1994, and this has resulted in reasonably satisfactory financial performance in 1994 and 1995.

23. In addition to the rural electrification TA completed in March 1992, which provided
recommendations on how to improve rural electrification planning, design, and implementation
procedures, the Bank also provided a TA for institutional review and development of CEB.' This
study, completed in January 1994, recommended a number of measures to strengthen CEB's
management and operations, including arecommendation that CEB delegate more accountability
to its provincial offices and make them separate profit centers. The institutional strengthening of
CEB will facilitate the Government’s efforts to reduce its involvement in the power sector through
increasing the autonomy of CEB and introducing area distribution units, which could be privatized

! TA No. 1309-SRI for $700,000, approved on 31 May 1990 and executed by Energy Resources International
of USA.



at a later stage. However, progress in implementing the recommendations of these two TA
studies has been slow.

E. The Bank’s Sectoral Strategy

24, The Bank’s country operational strategy in Sri Lanka is to support projects that will
accelerate economic growth to reduce poverty and increase employment opportunities.
Development of economic and widely available electric power supply is an important
infrastructure service required to improve living standards and support balanced regional
economic growth. The Bank’s specific objectives in the power sector are to (i) support formulation
of well conceived least-cost power system development plans; (i) promote balanced power
generation, transmission, and distribution system development; (iii) improve operational efficiency
through decentralized management; (iv) promote increased private sector participation in the
power sector, particularly in new power generation projects; and (v) ensure financial viability and
economic efficiency through adequate pricing policies and tariff structure. Increased electrification
is seen as a catalyst for growth and as a means to improve living standards of the rural
population, which comprises four fifths of the national population. With improved prospects for
private sector participation in power generation, the Bank will in the future focus its assistance
to the power sector on public utility transmission and distribution system development, and will
support Sri Lanka’s efforts to efficiently and effectively utilize private funding for power generation
projects.

F. Policy Dialogue
1. Tariff Structure and Cross-Subsidies

25. Adequate average electricity tariff levels are essential to enable CEB and LECO to
achieve satisfactory financial performance, which is necessary to (i) pay for all debt-service costs
and also achieve a reasonable rate of return on capital investments; (ii) provide net earnings,
which can be used to finance a significant proportion of capital costs for system expansion; (iii)
operate CEB and LECO as financially sound companies that can borrow funds for expansion on
their own account; and (iv) improve the creditworthiness of CEB as a party to PPAs with
independent power producers. Adequate tariff levels combined with an appropriate tariff structure
are also necessary to send price signals to consumers on the real economic costs of power
supply in order to encourage more efficient power consumption and voluntary demand side
management (DSM) practices. After several years of inadequate tariff levels two substantial tariff
increases were implemented in July 1993 and February 1994 (18.4 percent and 18.6 percent,
respectively), which enabled CEB to achieve a reasonably satisfactory financial performance in
1994 and 1995. The Cabinet agreed in October 1995, as a condition for completing processing
of this Bank loan, to increase tariffs by about 11 percent on average in January 1996 to the levels
shown in Appendix 4. This will enable CEB and LECO to comply with their financial covenants
in 1996, particularly the 8 percent rate of return (ROR) on fixed assets.

26. The tariff structure, however, requires further review and revisions. The current tariff
structure results in substantial cross-subsidies in favor of low-usage residential consumers.
Residential tariffs for the initial blocks of consumption have been very low (see Figure 1 of
Appendix 5). The average residential tariff in 1995 for the first 50 kWh of monthly consumption
has been only $0.027/kWh. With the new tariff schedule for 1996, this will increase to $0.040/kWh.
Residential tariffs are significantly below CEB's long-run marginal cost of power supply for
residential consumers, which ranges from about $0.10/kWh in urban areas to about $0.24/kWh



in rural areas. The average residential tariff is also low compared with both the average overall
total tariff in Sri Lanka and the average residential tariff in most other Asian countries, with the
exception of India, as shown in Table 2.

Table 2: Comparison of Electricity Tariffs in Some Asian DMCs

(USe¢/kWh)
Lifeline Rate for Ratio of
Small Residential Average
Consumers with Average Average Residential
Total Monthly Residential Overali to Overall
Country Utility Consumption of Tariff Tariff Tariff
25 kWh | 50 kWh
Malaysia TNB 10.4 8.8 118%
Singapore PUB 9.5 8.1 117%
Philippines Meralco 6.9 6.9 12.4 11.4 109%
Bangladesh PBS 4.0 4.0 4.6 4.7 98%
Indonesia PLN 6.2 6.2 7.1 7.4 96%
Thailand PEA 3.4 4.5 6.7 7.7 87%
India Various 25 3.6 69%
Sri Lanka CEB - 1995 3.0 2.7 4.7 7.5 62%
CEB - 1996 3.6 4.0 5.7 8.3 68%
27. The low residential tariffs result in a requirement for substantial cross-subsidies to

residential consumers from commercial and industrial consumers (see Figure 2 of Appendix 5).
They also result in financial losses on rural electrification sales because residential consumers,
many of them with very low usage, account for 87 percent of such sales. In 1995, the average
residential tariff for rural consumers has been only $0.031/kWh, and the average overall tariff for
rural areas only $0.040/kWh. This will increase in 1996 to $0.040/kWh and $0.048/kWh
respectively, which, however, is still much lower than average rural power tariffs in other fow-
income Asian countries." CEB'’s 1995 tariffs have covered only 22 percent of the financial costs
of power supply for rural electrification. Substantial increases in residential tariffs are therefore
required, particularly for low levels of consumption up to 90 kWh/month.

28. The residential tariff is much lower than the alternative costs of lighting with
kerosene that rural consumers have to pay when they are not connected to the grid. CEB has
conducted surveys on rural household expenditures for kerosene for lighting and batteries, which
indicate that such households on average spend about SLRs100-200/month for these purposes.
The equivalent power consumption for lighting would require only about 7 kWh/month for a
medium size house, but the total electricity consumption for such a house is typically about 40-50
kWh/month. The total cost of consuming 50 kWh/month has been only SLRs67 in 1995, and will
be SLRs99 in 1996, which is less than the alternative average expenditure on kerosene that would
provide much lower lighting levels. The Mission conducted a field trip to inspect some typical

By comparison, average tariffs for rural electrification sales in other comparable Asian countries in 1990,
converted to 1993 price levels, were: $0.064/kWh in Thailand; $0.060/kWh in Indonesia; $0.067/kWh in
Malaysia; $0.075/kWh in Bangladesh; and $0.079/kWh in the Philippines. See the "Report on Rural
Electrification Experience in Asia: A Review of World Bank Experience" by the World Bank, Report No. 13295,
June 30, 1994, for more discussion of this subject.
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rural electrification schemes in North West Province, which confirmed that most prospective
customers could pay, and would be willing to pay, more for power supply than the current low
tariff levels.

29. For many years there were no significant increases in CEB's residential tariffs for
low levels of consumption, and these tariffs in real terms after adjustment for inflation have
declined substantially since 1988, as shown in Figure 3 of Appendix 5. The Government did
increase residential tariff levels briefly in February 1994, but this increase was revoked again three
months later, prior to elections held later that year. The Government has recognized the
deficiencies of this tariff structure, partly as a result of discussions with the Mission during
appraisal. The new tariff schedule to take effect on 1 January 1996 will increase residential tariffs
by about 21 percent compared with an average overall tariff increase of 11 percent. Tariffs for the
first 50 kWh/month of residential use will increase even more steeply, as shown in Table 2.

30. Indirect subsidies and cross-subsidies are required to support rural electrification.
The Government provides no direct operating subsidies for rural electrification, although it does
provide an investment subsidy in the form of equity contributions (including proceeds of the
Bank loans) to CEB to finance the full capital costs of rural electrification projects, with no
requirement for dividend payments to date. The full cost of rural electrification projects is included
in total fixed assets, however, and overall tariffs must be adequate to earn a ROR of 8 percent
on total net fixed assets in service. Since rural electrification projects are not financially viable
investments with the low residential tariffs, losses on rural electrification are subsidized by
charging higher tariffs to other consumer categories, primarily commercial and industrial. The
uniform tariff policy also results in a cross-subsidy from urban to rural areas. However, these
policies in some ways have been counterproductive to the welfare of the rural population.
Because residential tariffs have been so low, it has not been profitable and there has been no
incentive for CEB to serve these rural consumers. The result is that investments in rural
electrification from the resources of CEB and the Government have been restrained, and Sri
Lanka still has a relatively low level of rural electrification. With higher residential tariff levels, it
would be possible for CEB to finance such investments from its own resources and to accelerate
the development of rural electrification.

31. The current tariff structure requires a thorough review and revision. To assist CEB
in this endeavor, the Bank agreed to finance international consulting services for a tariff study
from Loan No. 1021-SRI(SF). CEB invited proposals for this study in October 1995; the study is
expected to commence in February 1996; and the draft final report should be completed six
months later. The Government, CEB, LECO, and the Bank will meet to discuss and agree upon
the major recommendations of this study after the draft final report is prepared. The Government,
CEB, and LECO will then implement the agreed upon recommendations on tariff restructuring
according to a mutually acceptable schedule. The tariff restructuring will include a simplification
of the current residential tariff structure, a further reduction of cross-subsidies to residential
consumers, and establishing a clear basis for the bulk supply tariff from CEB to distributors. To
reduce the large cross-subsidies to residential consumers, which are inherent in the current tariff
structure, it has been agreed that average tariffs for residential consumers will be raised
progressively over the next five years, or such other period of time as the Government and the
Bank may agree upon, in such a manner that the average residential tariff will equal or exceed
the average overall retail tariff thereafter.
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32. Another feature of the tariff structure that requires review concerns adjustments to
reflect changes in the cost of fuel. Such a fuel cost adjustment clause existed for many years, but
was dropped in February 1994, when provision for fuel costs was incorporated into the basic
tariff. CEB will incur substantial fuel costs for thermal generation in the next few years, but the
required quantities and costs of such generation are unknown because of the uncertainty of
future hydrologic conditions and load growth. The scope of the tariff study will include a review
of options for a fuel cost adjustment clause. The final decision on whether to reinstate a fuel cost
adjustment clause or to provide for a fuel cost reserve fund will be made after the tariff study is
completed.

2. Privatization in the Power Sector

33. The continued development of the power sector in Sri Lanka will require substantial
investments as well as institutional reform and efficiency improvements. The Government has
realized that the investment program cannot be fully financed by the public sector, and has
invited the private sector to develop new power generation projects on a build-operate-
own/transfer basis. This is an important step towards commercialization and privatization of the
power sector. The Bank has agreed to finance consultants to assist CEB in negotiation of PPAs
for such projects (see para. 15).

34. The Mission discussed with the Government its policy regarding the privatization
of LECO. The Government confirmed that it has decided in principle to privatize LECO as soon
as possible by selling a major part of its shareholding to private sector investors (see para. 16).
Detailed plans for such divestment have not yet been developed. In view of the Bank’s
involvement with LECO through two previous loans and the additional lending through the
proposed loan, it has been agreed that the plans for divestment of LECO’s shares will be
discussed further with the Bank. The Bank aiso plans to prepare a TA in 1996 to assist the
Government in developing and implementing the regulatory framework for the regulation of LECO
and other distribution utilities, and in exercising regulatory supervision.

3. CEB Management and Operations

35. Two Bank-sponsored TA studies need to be followed up through full
implementation of their recommendations by CEB. One is the rural electrification study (TA No.
1307-SRI), completed in March 1992, which contains recommendations on how to improve rural
electrification planning, design, and implementation procedures. The other is the institutional
review of CEB (TA No. 1309-SRl), completed in January 1994, which contains recommendations
on how to strengthen CEB'’s management and operations (e.g., by delegating more accountability
to CEB's provincial offices and making them separate profit centers). To ensure that these TAs
have been effective, it has been agreed that CEB will prepare brief reports for each of these TA
studies within six months of loan effectiveness that summarize the principal recommendations,
CEB's acceptance or otherwise of each recommendation, progress to date in implementing each
accepted recommendation, the benefits achieved or difficulties encountered, and an action plan
to complete implementation.
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4. Energy Conservation and Demand Side Management

36. CEB will examine options for including a DSM component in the Project and
submit a corresponding proposal to the Bank for review. As a large part of the Project consists
of rural electrification expansion, which adds peak load due to residential lighting in the evening,
CEB has agreed to prepare a DSM project for lighting. This will provide fluorescent lights to
residential consumers, and also replace incandescent street lights. Alternative residential lighting
options will be evaluated, as well as various options for financing and cost recovery of more
efficient lights. CEB will conduct surveys to determine (i) the extent of incandescent lighting and
fluorescent lighting in households connected in the last five years; and (i) consumer willingness
to pay for the higher installation costs of fluorescent lamps of various types, considering both the
current tariffs and the proposed tariff increases. Based on these surveys, CEB will evaluate
options for subsidies or short-term loans to pay for these costs. CEB will also prepare a pilot
program to provide such DSM services on a practical scale, to be financed under the Project.

IV. THE PROJECT
A. Rationale

37. Rural electrification has been given a high national priority in Sri Lanka because
of its potential to improve standards of living and economic development in less developed rural
areas. At present only 62 percent of households in the country have access to electricity, and
only about 44 percent are actually connected to public power supply. The proposed Project will
provide electricity supply to about 156,000 additional households and other consumers, an
increase of almost 10 percent in total connections in the country. Bank support for rural
electrification development is important, since alternative sources of financing are very limited.
The Project will also provide financing for transmission and distribution system developments by
both CEB and LECO. These developments are required to supply adequate, economical, and
reliable power to support continuing economic growth in urban and rural areas in Sri Lanka and
to reduce power system losses.

38. . A sector loan is proposed for the Project, which will finance a time-slice of CEB'’s
and LECO's investment programs. The Mission has reviewed the power sector in detail and is
satisfied that the Government’s power sector policies are generally sound and merit support. CEB
and LECO are suitable agencies for a sector loan, as the relevant criteria for providing a sector
loan are met. The investment programs of CEB and LECO are well conceived and appropriately
formulated to meet priority needs in distribution and transmission system expansion, while relying
on the private sector to finance an increasing share of generation expansion. CEB and LECO are
competent agencies capable of implementing the investment program by using the sector
lending modality. The last Bank loan to CEB (Loan No. 1021-SRI(SF)), also a sector loan, is being
implemented successfully, and the last Bank loan to LECO (Loan No. 870-SRI(SF)) had many
features comparable to those of a sector loan. The sector loan approach is also much more
practical for this Project, in view of the small size of most distribution and transmission
subprojects, the corresponding large number of such subprojects to be financed under this loan,
and the lack of detailed preparation and appraisal of most of these subprojects at this time. The
Government, CEB, and LECO have also agreed, under loan covenants for this Project, to
undertake reforms in tariff structure and other measures to improve performance and operations
in the power sector.
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B. Objectives and Scope

39. The Project has been formulated with the objectives to (i) continue the
Government's rural electrification program through CEB, (ii) provide financing for urgent
transmission system developments required by CEB, and (iii) continue expansion and
reinforcement of CEB's and LECO's distribution systems. The Project will consist of the following
four groups of subprojects:

CEB Rural Electrification
CEB 33-kV Distribution
CEB Transmission
LECO Distribution

com>»

40. Part A will consist of many rural electrification subprojects that will provide or
expand electricity supply in about 1,100 villages located in rural areas that are under CEB's
responsibility. Part A has been formulated taking into account the findings of the Bank-financed
rural electrification study and will include about:

(i) 1,700 kilometers (km) of 33-kV overhead lines;

(ii) 4,280 km of 400-volt (V) overhead lines;

(iii) 575 distribution transformers with a total capacity of 50 megavolt-amperes (MVA);

(iv) service connections and meters for about 110,000 new consumers;

(v) 11 personmonths of consulting services for training in rural electrification project
planning, design, and management; and

(vi) pilot program to promote residential use of fluorescent lights for DSM, with a
budget of $500,000.

41. Part B will consist of CEB 33-kV distribution substations to serve LECO (Part B1),
and 33-kV distribution lines in rural areas to strengthen CEB's existing distribution networks which
are becoming overloaded in many areas, and to reduce losses on those lines (Part B2). Part B
will include about:
(i) five new primary 33/11-kV substations, required to supply 11-kV power to the
LECO system at Kolonnawa, Nugegoda, Maharagama, Dulugama, and Seenigoda,
and the associated 33-kV transmission lines required to connect these substations
to the CEB system (Part B1);
(ii) 750 km of 33-kV and 11-kV pole lines:
(iii) 75 km of 33-kV tower lines;
(iv) 100 MVAr of capacitors; and

(v) other related distribution equipment.
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42. Part C will provide for the construction of a new transmission substation,
transformers, transmission lines, and capacitors for the CEB system, which are required on an
urgent basis to meet the load growth of the system. The emphasis of the Bank loan will be on
transmission requirements up to 1998, since it is expected that OECF will provide financing for
construction of new transmission projects to be commissioned after 1998. Part C will consist of:

(i) construction of one new 132/33-kV grid substation at Veyangoda plus associated
132-kV transmission lines;

(i) additional transformer capacity totalling about 126 MVA, and transformer
replacements totalling another 126 MVA, at six existing grid substations of 132/33
kV;

(iii) 33-kV capacitor additions at seven substations, totalling about 75 MVAr;

(iv) reconductoring and upgrading of the 132-kV transmission line, 38 km long, from

the Kotugoda substation to the Kolonnawa substation;

(V) 12 personmonths of consulting services for training in transmission project design
and implementation; and

(vi) three personmonths of consulting services for training in environmental impact
analysis.
43. Part D is designed to strengthen and expand LECO's distribution system, including
about:

(i) 177 km of 11-kV with 400-V overhead lines;

(i) 470 km of 400-V overhead lines;

-_(iii) 250 distribution transformers with a total capacity of 40 MVA; and

(iv) service connections and meters for about 46,000 new consumers.
C. Cost Estimates

44, The total Project cost is estimated at $154 million equivalent, of which $66 million
(43 percent) is in foreign exchange and $88 million equivalent (57 percent) is in local currency
(see Table 3). Detailed cost estimates are given in Appendix 6. The cost estimates are based on
1995 price levels for base costs, an exchange rate of SLRs50 = $1.00, taxes and duties at 45
percent of the price of imported supplies and equipment, no physical contingencies since these
are already included in base costs, and total price contingencies of 6.6 percent based on three
years of inflation at 2.2 percent per annum for equivalent costs in US$.
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Table 3: Summary Cost Estimate

($ million)
Foreign Local
Exchange Currency Total
Component Cost Cost Cost Percent
A. CEB Rural Electrification 16.4 43.6 60.0 38.9
B. CEB 33-kV Distribution 15.0 14.5 29.5 19.1
C. CEB Transmission 25.0 16.7 41.7 271
D. LECO Distribution 10.0 12.9 22.9 14.9
Total 66.4 87.7 1541 100.0
D. Financing Plan
45, The financing plan for the Project is shown in Table 4. The proposed Bank loan

of $80 million will finance about 52 percent of the total Project cost. The entire foreign exchange
cost of $66.4 million will be financed from the Bank loan. Local costs for Part A, except duties
and taxes, the local manufacture of transformers, and consumer connection costs, will also be
eligible for partial financing under the Bank loan up to $13.6 million, or about 31 percent of the
total local costs of Part A and 16 percent of the entire local costs of the Project. About 13 percent
of the local costs for Part A will be financed by consumer contributions for service connections.'
The Government will meet the balance of the local cost for Part A through reimbursement of
duties and taxes, estimated at $7.1 million equivalent, and through an allocation from its
development budget of $17.1 million equivalent, spread over three years. The interest that the
Government will earn on the balance of the loan funds re-lent to CEB and LECO for Parts B, C,
and D will pay for most of this allocation.

46. Bank financing of a portion of the local costs for Part A is considered to be justified
on the following grounds: (i) the Government’s development budget is very restricted; (ii) CEB's
capacity to finance rural electrification development is also restricted: (iif) under the last Bank
Loan No. 1021-SRl, the Bank financed 80 percent of the total costs for the rural electrification
component, including most of the local costs; and (iv) under the proposed Project, the Bank will
finance only 50 percent of the total cost for Part A, including about 31 percent of the local costs.

47. The Government's contribution (including Bank loan funds) for Part A will be
passed on to CEB as equity. This arrangement was also followed under Bank Loan No. 1021-SRI
for the last rural electrification project, and is in line with the Government's policy of financing
rural electrification by providing equity to CEB (para. 30). This arrangement is considered
appropriate because, while economically justified, rural electrification is not financially viable for
CEB (para. 27); and while CEB is implementing the country’s rural electrification program on
behalf of the Government, it is also being encouraged to operate on a commercial basis and in
a financially viable manner. In principle, CEB should not be required to finance a financially

CEB'’s policy is to charge all consumers the full cost of distribution service connections. For residential
consumers the average connection cost is about SLRs4,400 ($88) per household. Local bank loans are
available to consumers, with a CEB guarantee, to finance the fuil cost of this service connection with a five-
year repayment period.
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nonviable project, either through borrowings or its own resources. However, investments in rural
electrification are added to CEB's rate base and the Government's tariff policy allows CEB to earn
a satisfactory ROR on the overall rate base, removing the need for direct subsidies to the electric
power subsector. Future tariff levels for rural electrification will be reviewed in the forthcoming
tariff study, and the Government has agreed to increase these over the next five years (see para.
31), thus improving the cost recovery on rural electrification projects.

Table 4: Proposed Financing Plan

($ million)
Foreign Local
Exchange Currency Total

Component Cost Cost Cost Percent
A. CEB Rural Electrification

Bank 16.4 13.6 30.0 50.0

Government - 24.2 242 40.3

Consumers - 5.8 58 9.7

Subtotal 16.4 43.6 60.0 100.0
B. CEB 33-kV Distribution

System

Bank 15.0 - 15.0 50.8

CEB - 14.5 14.5 49.2

Subtotal 15.0 14.5 29.5 100.0
C. CEB Transmission

Bank 25.0 - 25.0 60.0

CEB - 16.7 16.7 40.0

Subtotal 25.0 16.7 41.7 100.0
D. LECO Distribution

"Bank 10.0 - 10.0 43.7

LECO - 10.3 10.3 45.0

Consumers - 26 26 11.3

Subtotal 10.0 12.9 22.9 100.0

Total Project Cost 66.4 87.7 154.1

Bank Loan 66.4 13.6 80.0

Bank Loan (%) 100.0 15.5 51.9

48. Local costs under Parts B, C, and D, will be financed from retained earnings of

CEB and LECO (about 27 percent of the total Project cost) and by consumer contributions for
connection costs.

49, The proposed loan from the Bank'’s Special Funds resources of $80 million will
have a repayment period of 40 years, including a grace period of 10 years. The Democratic
Socialist Republic of Sri Lanka will be the Borrower. The proceeds relating to Part A will be
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passed on by the Government as equity to CEB, while the proceeds relating to Parts B, C, and
D will be relent to CEB and LECO in local currency at an interest rate of 13 percent per annum
with a repayment period of 20 years, including a grace period of 5 years.' The Government will
bear the foreign exchange risk. As a condition of loan effectiveness, the Government will enter
into a Financing Agreement with CEB for provision of equity and loan and a Subsidiary Loan
Agreement with LECO, in form and substance satisfactory to the Bank.

E. Implementation Arrangements
1. Executing Agencies
50. The Executing Agency for Parts A and B2 will be CEB, whose General Manager

and Additional General Manager (Distribution and Customer Services) will be responsible for
overall management of implementation, which will be carried out by two separate teams headed
by Project Managers under the supervision of the Deputy General Manager (Distribution
Development). The teams will be supported by CEB's provincial offices.

51. LECO will be in charge of implementation of the five 33/11-kV primary substations
required under Part B1 to supply power to LECO. These will be implemented by LECO on behalf
of CEB. LECO will design the substations according to specifications provided by CEB, and
LECO will manage procurement and construction supervision. Upon the commissioning of these
substations, LECO will turn them over to CEB, who will own and operate them.

B2. The Executing Agency for Part C will be CEB, whose General Manager will be
responsible for overall management of Part C. A team headed by a Project Manager shall be
responsible for the planning of transmission subprojects under the supervision of the Additional
General Manager (Planning), and for the contract awards and construction management of such
subprojects under the supervision of the Additional General Manager (Transmission).

53. The Executing Agency for Part D will be LECO, whose General Manager will
supervise implementation by a team headed by a Project Manager.

2. Implementation Schedule
54, The proposed implementation schedule is shown in Appendix 7. Parts A, B, and

D are estimated to require an implementation period of about four years, with procurement
commencing in early 1996 and construction in early 1997. Construction work for Part C should
start in mid-1997. All construction should be completed by late 1999. To expedite implementation
and avoid some of the front-end delays that have occurred under past loans, it has been agreed
that (i) all subprojects will be prepared to a satisfactory standard (including subproject appraisal
reports with adequate justification) and submitted to the Bank for approval within two years of the
date of loan effectiveness; and (ii) all contracts will be awarded within three years.

The Bank's last power sector Loan No. 1021-SRI(SF), approved on 31 May 1990, had a relending rate of 10
percent, and the World Bank's last power sector loan to Sri Lanka, Loan No. 2297-CE, approved in December
1991, had a relending rate of 12.5 percent. Recent OECF loans to the Government for power sector projects
have had a relending rate of 13 percent,
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3. Appraisal of Subprojects

55. CEB will prepare and submit subproject appraisal reports for Parts A, B2, and C,
to the Bank for review and approval, while LECO will have this responsibility for Parts B1 and D.
The procedures for subproject selection, appraisal, and approval are described in detail in
Appendix 8. For Part A, subproject appraisals will follow similar procedures to those used for the
rural electrification schemes under the ongoing Loan No. 1021-SRI(SF), incorporating
recommendations made under the Bank-financed rural electrification study. The revised economic
evaluation model developed in that study for evaluation of rural electrification subprojects will be
used, with some further modifications as described in Appendix 8.

56. For each subproject an appraisal report, with an initial environmental examination
(IEE) if necessary, will be prepared. Subprojects under Parts B, C, and D should have an
economic internal rate of return (EIRR) of at least 12 percent. For rural electrification subprojects
under Part A, the minimum EIRR will be 10 percent in view of the unquantified indirect and social
benefits associated with such projects. However, for rural electrification subprojects in very poor
areas, where at least 40 percent of expected connected households are below the poverty line
(SLRs1,500 per family per month or $360 per family per year), the EIRR threshold will be
reduced to 8 percent to enable more participation of the poor under Part A. It is expected that
less than 10 percent of rural electrification subprojects would qualify for this special provision as
poverty-oriented subprojects. CEB has agreed to ensure that the average EIRR for all subprojects
under Part A will be at least 10 percent.

4. Distribution Planning by CEB

57. Until recently CEB had no systematic process for conducting periodic distribution
planning studies at the provincial level or for coordinating such distribution planning studies with
transmission planning carried out at its headquarters. To rectify this deficiency, computer
hardware, software, and training necessary to carry out all planning up to the 33-kV level have
been provided to CEB under Loan No. 1021-SRI(SF). Consequently, CEB'’s provincial offices
should now be able to prepare and update a distribution master plan for each province on an
annual basis. This will include a detailed analysis, justification, and recommendations for
development of various rural distribution schemes and the 33-kV distribution systems, and
preliminary recommendations for augmentation and construction of 132/33-kV grid substations.
These plans will then be reviewed and approved by CEB headquarters, and new grid substation
construction and expansion will be coordinated with the Transmission Planning Branch. CEB will
also take care to design distribution projects in the most economic manner, and consulting
services have been provided under Part A to train CEB staff in more advanced techniques for
distribution planning and design (see para. 61).

5. Procurement

58. Procurement of all items financed by the Bank will be carried out in accordance
with the Bank’s Guidelines for Procurement. As noted previously, the Bank will finance the entire
foreign exchange cost of contracts for imported materials and equipment required for the Project,
and also a portion of the local costs under Part A.
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59. Under Part A, CEB’s Distribution Development Branch will coordinate procurement
through CEB’s Procurement Branch. All imported materials and equipment required to construct
rural electrification schemes under Part A, such as aluminum redraw rods, transformer
components, etc., will be procured through international competitive bidding (ICB)' for contracts
costing $500,000 or more, while imported equipment and materials costing less than that will be
procured through international shopping. CEB's standard local competitive bidding (LCB)
procedures will be used for the manufacture of aluminum conductors and for the procurement
of concrete poles, line hardware, and accessories.? The construction of the distribution lines and
the installation of related equipment will be carried out by CEB and local contractors engaged
by CEB at the village and provincial levels under its standard procedures. CEB may use either
its own construction work force or local contractors for this work, depending on the availability
of qualified local contractors to undertake such work, and also on the availability of CEB's own
construction forces. Under Loan No. 1021-SRI(SF), about 60 percent of construction work was
carried out by local contractors. CEB uses distribution transformers of 1 MVA and below
manufactured by its subsidiary company, Lanka Transformers Limited. The imported materials
required for the manufacture of transformers for Part A will be procured through ICB and financed
from the Bank loan, while the Government will finance the local manufacture of these
transformers by Lanka Transformers Limited from its own resources.® The Mission considers the
above arrangements cost-effective and satisfactory to help achieve economy and efficiency in
procurement. The Bank’s Project Completion Report for Loan No. 436-SRI(SF) commended CEB
on the introduction of private local contractors into distribution construction work, as this was
considered beneficial for the project as well as for the development of local industry. Based on
estimated quantities required, standard distribution equipment and materials will be procured in
bulk. Prior to the preparation and submission of subproject proposals to the Bank, half the total
equipment and materials required will be procured, as well as all tools required for construction.
The second half will be procured when required, about two years later, depending on progress
in implementation of subprojects under Part A. An imprest account will be established to facilitate
the disbursement of the local costs financed under the Bank loan. The Bank approved advance
procurement action in September 1995 for supply of equipment and materials related to Parts
A and B. This includes review and approval of tender documents, and advertisement of invitations
to bid.

Local suppliers, if any, participating in ICB bidding under the Project will, in the course of bid evaluation, be
accorded the domestic preference margin allowed under the Bank’s domestic preference scheme.

CEB's standard local procurement procedures have been reviewed by the Mission and found satisfactory.
These procedures were successfully used under the Bank’s two previous loans to CEB for rural electrification
projects (Loan Nos. 1021-SRI(SF) and 436-SRI(SF)), as well as under the two LECO projects (Loan Nos. 732-
SRI(SF) and 870-SRI(SF)). Aluminum redraw rods wiil be procured through ICB. They will be used for the
local manufacture of aluminum conductors. The cost of manufacture amounts to only about 10 percent of
the total cost of conductors. With regard to concrete poles, line hardware, and accessories, the capability of
local manufacturers and the scattered iocation of the rural electrification schemes render these relatively small
contracts unattractive to foreign suppliers.

Thesearrangements are considered cost-effective and satisfactory. Lanka Transformers Limited manufactured
all the distribution transformers for the second rural electrification project financed by Bank Loan No. 1021-
SRI(SF) under the same arrangements, and the transformers are technically satisfactory. The same company
was awarded a contract in 1989 by LECO for the supply of similar transformers, after ICB procurement under
the Loan No. 870-SRI(SF): Secondary Towns Power Distribution Project I.
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60. Under Parts B, C, and D, all equipment and materials costing $500,000 or more
to be financed by the Bank will be procured through ICB, while equipment and materials costing
less than that will be procured through international shopping. CEB’s Distribution Development
Branch will coordinate procurement through CEB's Procurement Branch under Part B2 for the
33-kV distribution line subprojects, while LECO will be responsible for preparation of tender
documents and procurement under Part B1 for the five primary substations to supply power to
LECO. Under Part C, CEB's Transmission Development Branch will coordinate the procurement
of equipment and materials. Construction of lines and substations and installation of the related
equipment will be carried out partly by local contractors engaged by CEB under its standard LCB
procedures and/or by CEB on a force account basis. Under Part D, LECO will be responsible for
all procurement. Construction of lines and installation of equipment will be carried out by local
contractors engaged by LECO under its standard LCB procedures and/or by LECO on a force
account basis.

6. Consulting Services and Training

61. Design work for Parts A and B will be done by CEB staff incorporating findings and
recommendations of the Bank-financed rural electrification study. International consultants will
be financed under Part A of the loan to (i) assist CEB in preparing a Code of Practice and Design
for rural electrification projects, as recommended in the Bank-financed rural electrification study;
and (ii) conduct a training seminar in Colombo to train CEB and LECO distribution engineers in
the planning and design of distribution and rural electrification subprojects. The staff in provincial
offices responsible for distribution planning will also attend the seminar, and a study tour of a
successful Asian power distribution utility will be provided for some of the staff who complete the
seminar. Terms of reference for the consuiting services are given in Appendix 9. Consultants for
this work will be engaged in accordance with the Bank’s Guidelines on the Use of Consultants.
It is estimated that about 11 person-months will be needed.

62. Several transmission subprojects will be constructed under Part C. A national
transmission system planning study was recently completed for CEB," but detailed designs for
the recommended projects in this plan have not yet been prepared. The Bank will finance, under
Part C, consulting services to train CEB engineers in the planning, design, and implementation
of transmission projects (see the terms of reference in Appendix 10). An international consuiting
firm with the requisite qualifications and experience will be engaged in accordance with the
Bank's Guidelines on the Use of Consuitants to provide about 12 personmonths of services. CEB
will ensure that the consultants for the above assignments are appointed within six months of
loan effectiveness. A provision has also been made under Part C to finance about 3 person-
months of consulting services to train CEB staff on the environmental impact assessment of
projects (see terms of reference in Appendix 11).

63. Under Part D, standardized designs developed during the two previous Bank-
financed projects will be applied and, consequently, no consulting services are required. For
management and institution building, LECO intends to retain the consultants engaged under the

Power System Study, completed in December 1994 by Lahmeyer International of Germany.
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previous projects’ in an advisory capacity as the need arises, and to finance their services from
its own resources.

F. The Executing Agencies

1. Past Financial Performance
a. CEB

64. CEB's performance over the last three years is summarized in Table 5. Data for
1992 and 1993 are from CEB's audited financial statements, and for 1994 from unaudited

financial statements. Detailed financial statements are given in Appendix 12.

Table 5: Selected Performance Indicators for CEB

Indicator FY1992 FY1993 FY1994
ROR on revalued assets (%) 4.3 4.8 7.8
Debt-service coverage ratio 1.9 2.2 29
Debt: equity ratio 28:72 25:75 23:77
Sales increase (%) 6.4 12.1 9.0
Average tariff (SLRs/kWh) 2.64 3.13 3.71
Average tariff increase (%) 10.0 18.4 18.6
Accounts receivable (months) 2.5 2.8 2.4
Fuel cost (SLRs million) 1,645 349 912
Cash balance (SLRs million) -2,084 1,067 5,685

65. Since 1986, CEB has experienced average annual growth rates of 6.0 percent in

energy sales and 18.7 percent in sales revenue. Despite this growth, CEB has not always been
able to comply with its main financial covenants under previous Bank loans. CEB's ROR on net
revalued fixed assets in service was only 4.3 percent in 1992 and 4.8 percent in 1993, against
the covenanted target of 8 percent. However, the ROR improved to 7.8 percent in 1994 because
of Substantial tariff increases in July 1993 and February 1994. CEB's debt- service coverage was
2.2 times in 1993 and 2.9 times in 1994, which satisfied the minimum requirement of 1.5,
Accounts receivable have been below the covenanted three months since 1991,

66. CEB’s capital expenditures over the last five years (1990-1994) have totalled
SLRs30,161 million (approximately $600 million at the current exchange rate). Funding for this
program has been provided as shown in Table 6. The foreign aid has been provided primarily
from the Bank, the World Bank, and OECF, usually through loans to the Government for
onlending to CEB. Despite its very conservative gearing ratio (presently only 23:77 debt:equity
ratio), CEB has not borrowed long-term funds directly from the capital markets either in Sri Lanka
or overseas. Short-term borrowings have been arranged with local banks, usually to cover
temporary liquidity problems caused by delays in Government approvals for tariff changes.

Worley International of New Zealand.
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Table 6: Sources of Investment Funds for CEB, 1990-1994

SLRs

Item million %

Government equity contributions 2,573 8.5
Consumer contributions 3,744 12.4
Foreign aid 12,910 42.8
Retained earnings 10,161 36.3
Total 30,161 100.0

b. LECO
67. Selected performance indicators for LECO for the last three years are shown in

Table 7, and detailed financial statements are shown in Appendix 13. Data for 1992 and 1993 are
from LECO’s audited accounts, and for 1994 from its unaudited accounts.

Table 7: Selected Performance Indicators for LECO

Indicator FY 1992 FY1993 FY1994

ROR on revalued assets (%) 8.7 10.4 10.6
Debt-service coverage ratio (times) 2.7 3.5 4.5

Self-financing ratio (%) 78 68 90

Debt: equity ratio 44:56 35:65 29:71
Sales increase (%) 12.6 9.5 11.8
Average tariff (SLRs/kWh) 2.82 3.26 3.84
Average tariff increase (%) 16.9 15.7 17.7
Accounts receivable {(months) 25 2.6 2.1

Cash balance (SLRs million) 615 580 893

68. LECO was unable to meet its financial covenants during its early years of operation

because of the dilapidated systems it took over from local authorities, and its poor consumer mix,
which had a large proportion of small, unprofitable residential consumers. LECO incurred
financial losses until 1990, when it made its first profit. Profitability has steadily improved since
then, and LECO has exceeded the covenanted 8 percent ROR since 1992. LECO has also met
its debt-to-equity and debt-service coverage covenants of 60:40 and 1.5 times, respectively, for
the last three years. Now that it is operating a larger, more modern system, and in the absence
of major capital projects, its self-financing ratio on a three-year average basis has been over 60
percent for the last three years. At the end of 1994 LECO's accounts receivable represented 2.1
months’ revenue.

2. Projected Financial Performance
a. CEB

69. The Government announced a change in policy in 1992 whereby CEB's investment
program for new thermal power generation would be taken over by private sector developers to
the maximum possible extent. As of November 1995, no firm contracts for new private power
generation projects have been awarded, however, CEB's investment plan and the financial
projections described in this section assume that CEB will undertake only hydropower
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development. While the new policy will ease CEB’s funding requirements, the cost of purchased
power from the private sector in the medium term will be slightly higher than if produced by CEB
because of the higher cost of commercial financing and a shorter capital recovery period.

70. CEB's plans for development and financing of new power plants and transmission
and distribution expansion are summarized in Appendix 1. This shows that several new thermal
power plants are proposed for development by CEB, but the financing for these projects is not
yet assured. Although CEB's investment program over the next five years will be substantially
reduced as a result of the proposed private sector participation in generation, CEB'’s planned
annual investments are still high, totalling SLRs66 billion, or $1,320 million, during the period
1996-2000. This projection is based upon the assumption that all new thermal power plants after
1997 will be developed by the private sector, and that CEB will be responsible for development
of all transmission and distribution, the completion of the Sapugaskanda diesel project now under
construction, and the construction of two new hydro projects. If CEB also develops new thermal
power plants, then CEB's investment program will increase accordingly. The Bank’s contribution
to financing this development program under the proposed Project will be $70 million, which is
only about 5 percent of CEB's total investment requirements for the next five years. Appendix 1
indicates that assured sources of financing from other agencies and sources are still rather
limited at present, and CEB will therefore require additional financing for its development
program.

71. The projected performance indicators for CEB are summarized in Table 8, and
forecasts of detailed financial statements are shown in Appendix 12. These projections are based
on the development program described above. If CEB does undertake construction of new
thermal power plants as well, the self-financing ratios shown in Table 8 will be reduced.

Table 8: Projected Performance Indicators for CEB

Indicator FY1995 FY1996 FY1997 FY1998 FY1999 FY2000
Sales increase (%) 11.0 10.0 10.0 10.0 10.0 10.0
Average tariff (SLRs/kWh) 3.74 414 4.60 5.20 5.86 6.10
Required tariff increase (%) - 10.7 11.1 13.0 12.7 4.1
ROR on revalued assets (%) 7.5 8.2 8.0 8.0 8.0 8.0
Debt-service coverage ratio 2.9 29 2.2 29 3.0 2.7
Self-financing ratio (%) 50 69 31 52 58 55
Debt: equity ratio 21:79 20:80 19:81 19:81 18:82 17:83
Cash balance (SLRs million) 4,093 6,244 6,244 6,244 6,244 6,244
72. CEB's future financial performance will depend on a number of factors, the

foremost being adequate tariffs. The Cabinet in October 1995 approved a tariff increase of about
11 percent to an average rate of SLRs4.14/kWh, to take effect on 1 January 1996, which will
enable CEB to earn 8 percent ROR in 1996. Further tariff increases in subsequent years will also
be required, as shown in Table 8. Another important factor is the need for timely implementation
of the required capital expenditure program to ensure that capacity is available to meet the
forecast load growth of 10 percent per annum. The development of new private thermal power
projects will also have to proceed quickly if CEB is to satisfy all forecast load growth. Continued
and concerted action to reduce both technical and nontechnical system losses, which are
currently about 18 percent, is also required. The above projections assume that losses will be
reduced by 0.6 percent annually for the next ten years.
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73. Annual tariff increases are projected to average 10.3 percent over the next five
years, in part because of the initial higher costs of private power generation. This is higher than
the forecast domestic inflation rate of 7.5 percent annually. As a result of these increases in tariffs
and reduced annual investment in generation by CEB, it is projected that CEB's self-financing
ratio will significantly improve. However, a substantial cash balance, estimated at about SL.Rs6.0
billion, will have to be retained in CEB to cover a reasonable level of current expenditures and,
in the absence of a fuel adjustment surcharge mechanism, as a reszrve for fuel costs in the event
that water resources are inadequate to provide sufficient hydro generation to meet demand.

b. LECO

74. The projected performance indicators for LECO are summarized in Table 9, and
detailed financial information is shown in Appendix 13. These projections assume that the bulk
supply tariff for LECO'’s power purchases from CEB will increase at the same average rate as
CEB's retail tariff, and that LECO’s retail tariff will increase sufficiently to ensure an 8 percent ROR
on revalued fixed assets. This results in lower LECO retail tariff increases than those needed by
CEB. LECO is now entering a period of slower growth and investment after having consolidated
its position by completing the acquisition and rehabilitation of distribution systems taken over
from local authorities. LECO will have high self-financing ratios in future years, aven though it has
been assumed that 50 percent of net profits after tax are paid out as dividends, and income tax
is paid commencing in 1999. LECO will be in a position to finance a substantiai proportion of
future expansion from retained earnings, and with a reasonable level of orofitability thus
estabiisned. it is now ready to be privatized. It is not expected that privatization will have any
significant impact on LECC's financial performance. As a prerequisite for privatization and in the
absence of a regulatory framework, the Government will need to assure potentiai purchasers that
the mechanisms for establishing the bulk power supply tariff for LECQO's purchases from CEB and
for setting LECO's retail tariffs will be fixed in a satisfactory manner and for a reasonable period
it optimum proceeds are to be realized from privatization.

Table 9: Projected Performance Indicators for LECO

Indicator FY1995 FY1996 FY1997 FY1998 FY1999 FY2000
Sales’Increase (%) 9.6 8.1 7.8 7.7 7.5 7.2
Average tariff (SLRs/kWh) 3.78 3.97 4.18 4,51 4.90 5.07
Required tariff increase (%) - 5.0 5.1 8.1 8.6 3.4
ROR on revalued assets (%) 9.1 8.6 8.0 8.5 8.3 8.4
Debt-service coverage ratio 2.1 4.0 3.0 3.0 2.9 3.1
Self-financing ratio (%) 132 46 89 50 48 33
Debt: aquity ratic 24:76 22:78 22:78 22:78 21:79 19:81
Cash balance (SLRs million) 1,146 955 994 823 559 323

G. Environmental Considerations
75. The environmental regulations in Sri Lanka were reviewed by Bank staff, and the

environmental management capabilities of the agencies involved in the Project were assessed.
The question of ensuring consistency between the Bank’s requirements for environmental
analysis of projects and the existing regulatory system of Sri Lanka was discussed with the
relevant authorities, and a procedure for such analysis under the Project has been agreed upon.
Details of the procedure are described in Appendix 14.
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76. The existing environmental regulatory procedures of Sri Lanka are basically sound,
and therefore they will be relied upon to the maximum extent to ensure that the environmental
concerns are properly addressed. Under the agreed upon procedure, each subproject will be
screened for environmental impact. All subprojects that are currently required to undergo
environmental evaluation under Sri Lanka's regulations will continue to be subject to these
requirements. The procedures will identify subprojects that are environmentally sensitive, and
these will be evaluated by the designated national environmental authorities. Of these,
subprojects with a capital cost exceeding $5.0 million will be further reviewed by the Bank for
their environmental impact.

77. CEB and LECO staff are reasonably aware of environmental issues and
experienced in the environmental review of projects. Nevertheless, further training in this subject
would be beneficial, and it has been agreed that CEB will engage consultants, to be financed
under Part C of the loan, to conduct a training program in Colombo on the preparation of IEE
and environmental impact assessment (EIA) studies. Such a program will also facilitate the use
of the agreed upon environmental procedures. Terms of reference for this training program are
described in Appendix 11.

V. PROJECT JUSTIFICATION

A. Economic and Financial Analyses
1. Part A: CEB Rural Electrification
78. Rural electrification to be undertaken under Part A will serve about 110,000 rural

households and other consumers with a total population of about 530,000 people. About 87
percent of the energy sales from Part A will be to residential consumers, and the balance will be
to commercial and small industrial consumers. Part A is estimated to cost $60 million for
distribution and consumer connection costs, which corresponds to an average cost of $545 per
consumer. The financial and economic analyses of Part A are described in detail in Appendix 15
and summarized below.

79. The economic benefits of electricity consumption by residential consumers are
based on (i) the alternative economic costs of kerosene that would be used for lighting in the
absence of electricity supply; and (i) valuing additional energy consumption at the estimated
average willingness to pay for electricity based on a weighted average of alternative kerosene
costs for lighting and the current residential tariff. For industrial users, electricity is used mainly
for motors, and the cost of alternative small diesel motors is therefore considered to determine
the economic benefits of power supply. The resulting EIRR for Part A as proposed by CEB is
estimated to be 10.9 percent for the base case. Sensitivity analysis has been conducted for
several scenarios, which are described in Appendix 15. To be eligible for financing from the
proposed sector loan, each rural electrification subproject must have an EIRR of at least 10
percent, or 8 percent if more than 40 percent of project beneficiaries are below the poverty line.
This screening will eliminate the relatively less economic subprojects.

80. The financial analysis of Part A is based on the total financial costs to CEB of rural
electrification and the additional tariff revenues generated by it. Part A is not profitable because
of the low tariffs, which in 1995 have averaged in rural areas only SLRs1.60/kWh for residential
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consumers, SLRs5.75/kWh for commercial consumers and SLRs4.40/kWh for industrial
consumers. In 1996 this will increase to SLRs2.04/kWh for residential consumers, with moderately
higher tariffs for commercial and industrial consumers. The average incremental cost of service
to rural consumers is about SLRs11.8/kWh, which is almost six times the 1996 average residential
tariff, and more than twice the average commercial and industrial tariff. The net annual financial
cash flows of Part A are therefore negative, and it is not possible to calculate the financial internal
rate of return (FIRR). A more meaningful measure of project performance in this case is the
financial benefit-cost ratio, which will be 0.23 with the 1996 tariffs. This indicates that only 23
percent of the total financial costs of rural electrification are recovered through the tariffs, and the
balance has to be cross-subsidized by other consumer groups. With the tariff restructuring
agreed to under the Project, average residential tariffs will increase in real terms over the next five
years so that they are at least equal to average overall retail tariffs. The financial cost recovery
for the rural electrification under Part A will then increase to about 38 percent by the year 2001.

81. Although the financial performance of the rural electrification in Part A is
disappointing, its size is small compared with CEB's overall operations, and its impact on CEB'’s
average tariff level is moderate. Even though a large number of rural consumers will benefit from
Part A, average consumption rates for these consumers are relatively low, and total energy sales
under Part A will amount to only 0.7 percent of CEB’s overall energy sales. The financial losses
on rural electrification operations will be recovered by cross-subsidies from other consumer
groups, and by increases in CEB's overall average tariff level. The average tariff will have to
increase about 1.0 percent to pay for the costs incurred under Part A. The total impact of the
entire rural electrification program in the country, including rural electrification projects already
constructed and those planned for the future, will be to increase CEB’s average overall tariff level
by about 8-10 percent.

2. Parts B and C: CEB Distribution and Transmission

82. Part B of the Project will strengthen CEB'’s existing 33-kV distribution system in
rural and provincial areas for loss reduction and improved security of supply, and will also include
five new 33/11-kV primary substations required to supply power to LECO. Part C will include new
transmission substations, transmission lines, and capacitors for the CEB system, which are
required during the period 1996-1998 to meet continuing load growth. A recently completed
national transmission system planning study demonstrates that these subprojects under Part C
are required technically and are part of the least-cost plan for CEB's transmission development.

83. These distribution and transmission subprojects cannot be readily evaluated for
economic and financial performance on a stand-alone basis, but must be considered as part of
CEB's integrated power system expansion program. An economic evaluation of this program for
additional power supply over a ten-year period was conducted, resulting in an EIRR of 21 percent
(for details see Appendix 15). The FIRR for CEB's integrated power system expansion program
should be close to 8 percent, since CEB is obliged under its loan covenants to earn an 8 percent
ROR on revalued net fixed assets in service.

3. Part D: LECO Distribution

84. LECO'’s distribution system development under Part D will serve about 46,000
households and other consumers, with a total population of about 220,000 people. The average
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connection cost under Part D will be about $500 per customer, which is lower than for CEB's
rural electrification under Part A because population densities are higher in LECO's service area.
Economic development and average income levels are also higher, resulting in higher average
consumption rates for LECO customers. The resulting EIRR for Part D is estimated to be 16.3
percent.

4, Consolidated Economic Performance of the Project

85. The economic performance of each major part of the Project, and the weighted
or consolidated performance of the overall project, is summarized in Table 10.

Table 10: Summary of Economic and Financial Performance

Project Total Cost
Component ($ million) EIRR FIRR
A - Rural Electrification 60 10.9% -
B - CEB 33-kV Distribution 29 21% 8%
C - CEB Transmission 42 21% 8%
D - LECO Distribution 23 16.3% 8%
Total Project 154 16.5%
B. Social Dimensions
1. Socioeconomic Impact
86. Parts A and D of the Project will provide electricity service and improve standards

of kiving and the quality of life for about 750,000 people living in rural areas. The improvements
created by public electricity supply will include greatly improved lighting that will allow more
active use of time in the evening for work at home or in local shops and cottage industries,
leisure activities, television viewing, study, and reading. Electricity supply will also enable small
commercial establishments and rural industries to become viable or more profitable. This will
increase employment opportunities and economic development in rural areas. However, the
employment impacts of rural electrification should not be overestimated. Surveys of 53 rural
electrification schemes implemented under Loan No. 436-SRI(SF) indicate that 87.1 percent of
electricity sales are for residential use, 8.3 percent are for commercial use (retail shops, schools,
offices, etc.), and only 4.6 percent are for industrial use. The average number of industrial
consumers using electricity” (rice mills, carpentry shops, welding shops, etc.), is about five per
scheme, employing a total of about 12 persons per scheme. This compares with an average
number of 198 consumers per scheme, and an average population of about 1,300 people
resident in the area served by each scheme. Thus, the direct industrial employment impacts of
rural electrification are moderate. However, this analysis does not include increased employment
in commercial establishments or home-based cottage industries which may be more significant.
The introduction of electricity also enables longer working hours and increased production and
efficiency at many existing occupations. Evidence from other countries such as Thailand suggests
that these other employment enhancement benefits are important.
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87. Many of the beneficiaries of rural electrification are from very low income families.
The Ministry of Finance, Planning, Ethnic Affairs and National Integration estimates that 25
percent of the total rural population, or 20 percent of the total national population, has an income
below the Government'’s official poverty line of SLRs1,500 per family per month (or $360 per
family per year). The Ministry has conducted follow-up surveys ot the first Bank-financed rural
electrification project, constructed between 1980 and 1988, which indicate that 20 percent of its
total connected consumers were below the poverty line in 1994. The income distribution of rural
consumers connected under this project is shown in Appendix 16. The median annual income
level, i.e., the level reached by 50 percent of rural consumers, was $640 per family in 1994, and
the average annual income level, was $790 per family. By international standards, these are
relatively low figures. Considering that the average family size is about 4.8 persons, this
corresponds to per capita income levels of only $133 and $165, respectively. It is expected that
the income distribution of beneficiaries under Part A will be even more skewed towards low
incomes, because of the reduced threshold EIRR of 8 percent for schemes with at least 40
percent of households below the poverty line.

2. Benefit Monitoring and Evaluation

88. CEB will conduct follow-up surveys of the benefits of the rural electrification under
Part A to enable post-evaluation of the Project, and also to improve the planning for future rural
electrification projects. CEB will compile records of the total numbers of consumers who are
connected in each scheme under Part A at several dates after its commissioning. These surveys,
which can be based on consumer billing records, will include statistics on (i) size of each scheme
and date of commissioning; (i) original forecasts of numbers of consumers in various categories,
average consumption rates, and total sales for each scheme after one, three, and five years; and
(iii) actual figures for the above items after one, three, and five years. CEB will also carry out more
comprehensive field surveys, in scope and format acceptable to the Bank, in a representative
selection of about 10 percent of the rural electrification schemes implemented under Part A, at
time intervals of one, three and five years, to determine (i) actual numbers of connected
consumers in various categories, numbers of total potential consumers in those categories
resident’in the service area, and the connection ratios for those categories at various dates after
commissioning, (ii) average consumption rates for consumers in each category; (iii) description
(quantitative wherever possible) of new economic activities induced by the introduction of
electricity; (iv) description (quantitative wherever possible) of existing economic activities that
have switched to using electricity and thereby become more efficient and productive; (v)
estimated total value of economic activities induced by the rural electrification; (vi) estimates of
average income levels; and (vii) surveys of the perceived importance of various types of benefits
created by electricity supply, such as improved employment opportunities, increased income
levels, improved quality of life and leisure activities, opportunities for television viewing and
reading, improved health standards and more varied and enjoyabie food due to refrigerators.
CEB will also carry out concurrent surveys of average income levels in some representative and
comparable communities that are not electrified in order to determine the incremental impact of
rural electrification on income levels and economic activities.
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Vi. ASSURANCES
A. CEB

89. The financial covenants under the previous Bank loans are appropriate in most
cases and will be repeated under the proposed loan, with one addition. The Government and
CEB have given the following assurances, in addition to the standard assurances, which have
been incorporated in the legal documents:

(i) The Government and CEB will take all necessary actions, including tariff
adjustments, to ensure that CEB annually achieves, at the minimum:

(a) an after-tax ROR of 8 percent on its revalued net fixed assets in operation;
(b) a debt-service coverage ratio of at least 1.5 times;

(c) a ratio of current assets to current liabilities of at least 1.2 (this is a new
covenant).

(i) CEB's accounts receivable will not exceed three months of equivalent electricity
sales.

(iii) The Government will make available funds provided for Part A to CEB as equity
under a Financing Agreement.

(iv) CEB will furnish to the Bank:

(a) unaudited financial statements on its operations not later than five months
after the end of each fiscal year, and audited financial statements not later
than ten months after the end of each fiscal year;

(b) financial projections of its operations (including income statements,
balance sheets, and sources and applications of funds statements) for the
ensuing ten years at the end of each fiscal year; and

(c) results of tariff investigations carried out jointly with LECO by 1 July each
year.

90. The Government and CEB will proceed as quickly as possible to appoint
international consultants to conduct the tariff study, to be financed by the Bank under Loan No.
1021-SRI(SF). The Bank and LECO will be invited to participate in the review of progress under
this study when interim reports are completed. The Government, CEB, LECO, and the Bank will
meet to discuss and agree upon the major recommendations of this study after the draft final
report is prepared and before it is finalized. The Government, CEB, and LECO will then implement
the agreed upon recommendations on tariff restructuring according to an agreed upon schedule.
The tariff restructuring will include a simplification of the current residential tariff structure, the
reduction of cross-subsidies to residential consumers, and setting a bulk supply tariff from CEB
to distributors. To reduce the large cross-subsidies to residential consumers that are inherent in
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the current tariff structure, average tariffs for residential consumers will be raised progressively
over the next five years, or such other period of time as the Government and the Bank may agree
upon, in such a manner that, thereafter, the average residential tariff will equal or exceed the
average overall retail tariff.

91.

The following assurances related to CEB’s management and project preparation

have also been incorporated in the legal documents:

(vi)

(vii)

CEB'’s regional distribution district offices will prepare on an annual basis plans for
distribution system development in each district, including an analysis of feasibility
and justification for each new subproject. These plans will then be reviewed and
finalized by CEB'’s headquarters office.

CEB will ensure that an adequate number of qualified engineers and other
professional staff are assigned to implement the transmission and distribution
subprojects funded under the Bank loan.

CEB will prepare a Code of Practice for design of distribution projects and
systems, with the assistance of consultants, which will incorporate the
recommendations made in the report on Rural Electrification Development
prepared under the Bank’s TA No. 1307-SRI. CEB will also ensure that these
recommended practices are followed.

CEB will prepare a status report for each of the two Bank-financed TA studies (i)
Rural Electrification Development in Sri Lanka (TA No. 1307-SRl), completed in
March 1992; and (ii) the Institutional Review and Development of CEB (TA No.
1309-SRI), completed in January 1994. These status reports, to be completed
within six months of loan effectiveness, will summarize the principal
recommendations of these studies concerned with CEB’'s management and
operational practices, CEB's acceptance or otherwise of each recommendation,
progress to date in implementing each accepted recommendation, the benefits
achieved or difficulties encountered, and an action plan to complete
implementation of these recommendations.

CEB will complete the preparation of appraisal reports for all its subprojects and
submit these to the Bank for approval within two years of the date of loan
effectiveness; and CEB will complete the award of all contracts for its subprojects
under this loan within three years of the date of loan effectiveness.

CEB will conduct follow-up surveys of the benefits of the rural electrification under
Part A, in order to enable a post-evaluation of this project and to improve the
planning for future rural electrification projects.

CEB will engage international consultants to provide assistance on the three
consulting assignments to be financed under this loan according to agreed upon
terms of reference for (i) training in distribution system planning and design
procedures, (ii) training in transmission design management, and (iii) training in
environmental evaluation of subprojects.
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B. LECO

92.

(i)

(i)
(iv)

(v)
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CEB will prepare a feasibility study for a pilot program on DSM, to be funded from
Part A of the Project. This DSM proposal will concentrate on promoting the use of
fluorescent lights by residential consumers.

The financial covenants under the previous Bank loans are appropriate in most
cases and will be repeated under the proposed loan, with one modification and one addition. The
Government and LECO have given the following assurances, in addition to the standard
assurances, which have been incorporated in the legal documents:

The Government and LECO will ensure that tariffs for the sale and purchase of
electricity are established and maintained at a level adequate to enable LECO to
achieve annually:

(a)

(b)

(c)
(d)

an after-tax ROR of at least 8 percent on its revalued net fixed assets in
operation;

a self-financing ratio of at least 30 percent, based on a three-year moving
average (this is a modification of the previous covenant under Loan No.
1021-SRI(SF), which requires LECO to achieve a self-financing ratio of at
least 20 percent);

a debt-service coverage ratio of at least 1.5 times; and

a ratio of current assets to current liabilities of at least 1.2 (this is a new
covenant).

LECO’s accounts receivable will not exceed two months equivalent of electricity

sales.

LECO will maintain a ratio of debt to equity not higher than 60:40.

LECO will not declare any dividend if its ROR is less than 8 percent. LECO’s target
dividend distribution rate will be 50 percent of net annual earnings after tax.

LECO will furnish to the Bank:

(@)

(b)

unaudited financial statements on its operations not later than four months
after the end of each fiscal year, and audited financial statements not later
than ten months after the end of each fiscal year,;

financial projections of its operations (including income statements,
balance sheets, and sources and applications of funds statement) for the
ensuing five years at the end of each fiscal year; and

the results of tariff reviews carried out jointly with CEB by 1 July each year.
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(vi) As a condition of loan effectiveness of the Loan Agreement, the Government will
issue to LECO, pursuant to the Electricity Act, a license to supply electricity at
voltages up to 33-kV for at least ten years, and otherwise substantially similar to
the license issued to LECO dated 12 June 1989.

(vii)  In view of the Bank’s involvement with LECO through two previous loans and the
proposed additional lending through this loan, the Government will discuss further
with the Bank its proposed plans for divestment of LECO’s shares.

Vii. RECOMMENDATION

93. | am satisfied that the proposed loan would comply with the Articles of Agreement
of the Bank and recommend that the Board approve the loan in various currencies equivalent to
Special Drawing Rights 53.528 million to the Democratic Socialist Republic of Sri Lanka for the
Second Power System Expansion (Sector) Project, with a service charge at the rate of 1 percent
per annum and with an amortization period of 40 years, including a grace period of ten years,
and such other terms and conditions as are substantially in accordance with those set forth in
the draft Loan Agreement and Project Agreements presented to the Board.

MITSUO SATO
President

16 November 1995
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PLANNED POWER DEVELOPMENT PROJECTS

Powerplant

Sapugaskanda Diesel Stage ||

Sapugaskanda Diesel Stage Ili

Kukule Hydro

Upper Kotmale Hydro

Combined Cycle

West Coast Coal Power Plant

Various BOO/BOT Projects:

KHD Diesel Project

Trincomalee Coal Power Plant

Combined Cycle Project

Barge Mounted Diesel Project

Table 1 : New Power Plants

Status and Financing

Total

Capacity Cost

MW Mil.$

40 64

40 64

70 230

150

150 150

300

51

300

150

100

Under construction, to be commissioned in January
1997. ADB has provided $42 million in financing
through Loan No. 1021-SRI(SF).

Project is planned, but financing not yet completed.
KW has indicated interest in financing DM 47 million
(about $33 million).

Financing secured from OECF. Detailed engineering
and construction not yet started.

Environmental feasibility is very uncertain. Financing
secured from OECF, subject to environmental
clearance.

Appraisal by OECF in progress. Candidate for OECF
finance in 1996.

Feasibility study by JICA in progress. Candidate for
OECF finance in 1997.

Discussions in progress with Ministry of Finance and
Planning to finalize the power purchase agreement.
IFC plans to finance part of this project.

Discussions with original sponsors have failed.
Government recently advertised for new proposals.

Proposals have been invited.

Proposals have been invited.



Amount
($ millions)

415

48

25

12

40

80

22

188
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PLANNED POWER DEVELOPMENT PROJECTS

Table 2: CEB’s Transmission and Distribution
System Expansion, 1996-2000

Comments

Total Investments Load growth in next five years (1995-2000) is
forecast to be 394 MW. Average investment in
transmission and distribution will be about 1,053
$/kW of incremental peak load.

Sources of Funds

World Bank Loan 2297 This loan for the World Bank’s Second Power
Transmission and Distribution Project was
approved in December 1991 for an amount of
$56 million, of which about $8 million has been
spent to date. Loan will close in June 1998.

NORAD Project Soft loan for transmission development; approval
expected in late 1995.

Korean Loan Soft loan for transmission development,
approved 1995, due to close in 1998.

Proposed ADB Loan A major part of the proposed Bank loan is
allocated to CEB's transmission and distribution
system development.

Planned OECF Loan An OECF loan for transmission system
development is under consideration, and
expected to be approved in 1997. First contract
awards would be late 1998.

CEB Allocation to date CEB has recently allocated $22 million from its
own budget for urgent refurbishment of the
transmission system over the next three years.

Financing Gap Additional financing to be arranged, from CEB'’s
own funds and other sources.
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EXTERNAL ASSISTANCE FOR POWER SECTOR, 19871994

($ million)
Source Loan Grant Total
MULTILATERAL
ADB 109 2 111
World Bank 122 — 122
Subtotal 231 2 233
BILATERAL
Germany 55 - 55
Japan 200 - 200
Netherlands - 1 1
United Kingdom - 45 45
Subtotal 255 46 301
TOTAL 486 48 534

Sources: UNDP Development Cooperation: Sri Lanka 1993 Report, March 1995 and

ADB Document No. 95/09, Loan, Technical Assistance and Private Sector Operations
Approvals, September 1995.
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Appendix 3
BANK LOANS AND TECHNICAL ASSISTANCE
TO THE ENERGY SECTOR IN SRI LANKA
A. LOANS
Amount Date of
Loan No. ($ million) Approval Project
118-SRI(SF) 8.00 19 Dec 1972 Bowatena Hydroelectric Project ¥
299-SRI(SF) 17.50 | 26 Jul 1977 | Canyon Hydropower Project ¥
436-SRI(SF) 11.30 | 10 Dec 1979 | Rural Electrification Project ¥
654-SRI(SF) 3.45 17 Nov 1983 Trincomalee Thermal Power Project ¥/
732-SRI(SF) 12.40 | 13 Feb 1985 | Secondary Towns Power Distribution #
634-SRI(SF) 3.80 | 16 Aug 1983 | Special Assistance ¥
870-SRI(SF) 34.80 3 Dec 1987 Secondary Towns Power Dist. Project Il %
1021-SRI(SF) 74.30 31 May 1990 Power System Expansion (Sector Loan) ¥
B. TECHNICAL ASSISTANCE
Amount Date of
Loan No. ($ million) Approval Project
83-SRlI 46,000 11 Apr 1973 Preparation of Samanala Wewa Power
219-SRI 190,000 9 Dec 1977 Rural Electrification
523-SRI 80,000 16 Jun 1983 Energy Planning Support
551-SRlI 150,000 17 Nov 1983 Trincomalee Thermal Power
578-SRI 250,000 29 Dec 1983 Secondary District Towns Power
660-SRi 50,000 26 Dec 1984 Energy Planning Support (Phase Il)
930-SRl 230,000 3 Dec 1987 Institutional Strategy Study of LECO
1307-SRlI 445,000 31 May 19890 Rural Electrification Development
1308-SRI 690,000 31 May 1990 Preparation of CEB's New Thermal Power
Station
1309-SRI 700,000 31 May 1990 Institutional Review and Development of CEB

Executing Agency was Ceylon Electricity Board (CEB).

¥ Executing Agency was Lanka Electricity Company (Private) Ltd. (LECO).

¥ The Special Assistance Loan totalling $14.7 million was given to selected Bank-financed Projects for
local cost financing. The Rural Electrification Project (Loan No. 436-SRI[SF]) was allocated $3.8

million of the total amount.
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CEYLON ELECTRICITY BOARD
1996 TARIFF

Appendix 4

Domestic

Block 1: First 30 units
Block 2: 31 - 90 units
Block 3: 91 - 180 units
Block 4: Above 180 units

Monthly Fixed Charge

@ SLRs1.20 per unit
@ SLRs2.40 per unit

@SLRs4.50 per unit
@SLRs5.60 per unit

SLRs15.00

Religious Purpose

Block 1: First 90 units
Block 2: 91 - 150 units
Block 3: Above 150 units

@SLRs1.20 per unit
@SLRs2.40 per unit
@SLRs4.50 per unit

Monthly Fixed Charge SLRs15.00
General Industrial Industrial
Purpose (Time of Day)

Supply at 400/230V

Contract Demand < 50kVA

Unit Charge (SLRs/unit) 5.60 4.30 8.90 (peak)
3.20 (offpeak)

Fixed Charge (SLRs/month)

up to 10kVA 15.0 15.00 15.00

above 10kVA 205.0 205.00 205.00

Supply at 400/230V

Contract Demand > 50kVA

Unit Charge (SLRs/unit) 5.50 4.10 9.00 (peak)
3.80 (offpeak)

Demand Charge (SLRs/kVA) 270.00 235.00 110.00

Fixed Charge (SLRs/kVA) 435.00 435.00 435.00

Supply at 11/33/132/kV

Unit Charge (SLRs/unit) 5.40 3.90 8.60 (peak)
3.60 (offpeak)

Demand Charge (SLRs/kVA) 250.00 210.00 100.00

Fixed Charge (SLRs/month) 435.00 435.00 435.00

Bulk Supplies to LECO/LA

LI - Supply at 400/230V
L2 - Supply at 11kV and above

Unit charge
SLRs/unit
2.60
225

Demand charge
SLRs/kVA
65.00
47.50

Strect Lighting

@SLRs4.30 per unit
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Figure 2

CEB's Average Electricity Tariffs, Costs of Supply
and Cross Subsidies in 1995
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adjusted to 1995 prices
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Figure 3

Average Residential Tariff in Sri Lanka
for first 50 kWh/month of electricity consumption
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Appendix 6
PROJECT COST ESTIMATES
($ million)
Foreign Local
Exchange Currency Total

Component Cost Cost Cost
A: Rural Electrification

Materials and equipment 14.0 16.7 29.7

Local erection and fabrication 0.0 13.1 13.1

Service connections 0.0 5.5 55

Consulting services and training 0.4 0.0 0.4

DSM Pilot Program 0.4 0.1 0.5
B: CEB 33 kV Distribution

Distribution lines | 8.8 4.8 13.6

Other equipment | 1.2 0.2 1.4

Five new substations | 3.8 1.0 4.8
C: CEB Transmission

Transformers 7.1 0.7 7.9

Capacitors 6.6 0.7 7.3

New substation 6.7 1.1 7.8

Transmission lines | 2.2 0.7 3.0

Consulting services and training | 0.3 0.3
D: LECO Distribution |
! 11 kV and 400 V lines | 53 3.9 9.3

Other equipment | 3.6 I 0.3 3.8

Service connections | 2.8 2.8

Consulting services 0.3 0.2 0.5
Total Basic Cost, 1995 prices 60.8 50.8 111.5

Taxes and duties L 269 26.9

Total before contingencies 60.8 77.7 138.5

Price contingencies 4.0 5.1 9.1

Service charge and |

interest during construction 16 ; 4.9 6.5

Total Project Cost 66.4 87.7 1541
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PROCEDURES FOR SUBPROJECT APPRAISAL AND APPROVAL
A. General Procedure

1. Under the sector loan approach, the Ceylon Electricity Board (CEB) or Lanka
Electricity Company (Private) Limited (LECO) will submit to the Bank for review and approval the
proposals for all subprojects, in the form of subproject appraisal reports. The Bank will review
all proposals prior to their implementation to ensure that the subprojects are properly formulated
and that the agreed upon assumptions, criteria, and procedures have been applied. All
subproject planning and appraisals must be completed to a satisfactory standard by CEB or
LECO and approved by the Bank within two years of the date of loan effectiveness. CEB or
LECO will document all subprojects using the agreed upon format to facilitate their review,
project supervision by Bank missions, the preparation of a project completion report and benefit
monitoring.

2. Each subproject proposed for financing under the Bank loan will be appraised by
CEB or LECO, taking into account economic and technical factors relevant to the subproject.
Specifically, such appraisal will be based upon the pertinent criteria that have been agreed upon
between the Bank and CEB or LECO for this purpose, as set forth in this appendix. The
appraisal procedures appropriate to subprojects in each Part of the Project are described in the
following sections.

B. Part A

3. Part A comprises many new rural electrification (RE) schemes. CEB will be
responsible for identifying, prioritizing, formulating, appraising, proposing for approval, and
implementing subprojects under Part A. The total scope of work in each RE scheme, whether
new or an extension to existing one, will be considered to comprise one subproject.
Responsibility for carrying out these subproject appraisals will rest with CEB's Rural
Electrification Project Office, under the supervision of the Deputy General Manager (Distribution
Development). The Rural Electrification Project Office staff will work closely with other CEB
departments and field offices concerned with the activities to which the subprojects relate. The
results of the appraisal of each proposed subproject that is recommended for approval will be
recorded in a subproject appraisal report, which take the form described below.

4. The subproject appraisals will be undertaken in a phased manner, depending upon
when the subprojects are expected to be implemented, but in any event all subproject
appraisals and approvals will be completed within two years of loan approval. CEB will submit
the subprojects for Bank review and approval in batches comprising 50-100 schemes each.
Therefore, while the appraisal of each subproject will follow the procedures and criteria outlined
below, one submission will cover a large number of subprojects. Subproject appraisal will be
undertaken using the following procedure, except as the Bank may otherwise agree:

(1) CEB will evaluate the economic feasibility of proposed rural electrification schemes
with the computer spreadsheet model developed by CEB for "Rural Electrification
Substation Scheme Evaluation" (the RE Model). This RE Model, which was
developed originally for the evaluation of rural electrification schemes for CEB's
second rural electrification (RE2) project, will incorporate the improvements and
revisions recommended in the report on Rural Electrification Development in Sri
Lanka by Snowy Mountains Engineering Corporation Limited (SMEC), March 1992
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(the RE Report). In addition, this RE Model will also incorporate the other revisions
and improvements described in the following clauses,

For the purposes of this Project, an RE scheme is defined as an electricity
distribution project designed to serve a community in a rural area, not under the
jurisdiction of a Municipal or Urban Council, which either includes the construction
of a new distribution substation and low voltage (LV) line for local service to at least
50 new consumers, or includes an extension of at least 500 meters of LV
distribution line to an existing RE scheme in a rural area,

The load forecast for each RE scheme will be prepared in accordance with the
forecast model described in the RE Report. CEB will update the RE Model to
incorporate the results of CEB'’s 1993 survey of RE schemes undertaken under the
First Rural Electrification (RE1) project. The updated component forecasts of
average connection rates, average consumption rates, and growth rates for
households of different sizes, at various dates after commissioning of an rural
electrification scheme, should be reviewed by the Bank after these have been
updated and applied to a few sample RE schemes,

The estimated numbers of consumers of various types for specific RE schemes will
be determined through field surveys. If major single consumers are identified, they
may be included, and specific justification for their estimated load will be given.
Although household mixes for specific RE schemes will vary, CEB will take care to
ensure that the average mix of households types (i.e., large, medium, and small)
for a large batch of RE schemes is reasonably consistent with the survey resuits
described in the RE Report. These averages will be calculated and reported for
each batch of subprojects sent to the Bank for approval,

The economic cost of capital investments in RE schemes should be based on cost,
insurance, and freight (CIF) prices of imported equipment and supplies, without
duties and taxes, and a standard conversion factor of 0.80 on all local costs. This
will result in an average economic cost for capital expenditures equal to about 75
percent of the total financial cost. The long-run marginal economic costs (LRMCs)of
bulk power supply at 33 kilovolts (kV) should be updated when the forthcoming
tariff study is completed,

Average tariff levels in the RE Model should be based on current tariff levels, not
assumed future tariffs. The standard conversion factor of 0.80 for local prices should
also be applied to calculate the economic benefit of induced (or additional) energy
consumption in the RE Model. The willingness-to-pay factor (in the RE Model)
should be 0.4 (i.e., the average willingness to pay should be estimated as 40
percent of the alternative cost of kerosene lighting and 60 percent of the current
tariff level),

The short-run energy costs in the RE Model should be deleted because they are
misleading. The summary of financial cash flows in the RE Model should be based
on LRMCs of bulk power supply, not on short-run costs,

The RE Model calculates distribution losses but does not summarize them. Total
losses each year should be summarized and also expressed as a percentage of
total bulk power supply delivered at 33 kV. If the losses for a proposed scheme are
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greater than 15 percent after ten years, a warning should appear in the summary.
If the losses are greater than 20 percent after ten years, the scheme design should
be rejected as inadequate, and an alternative design with lower losses should be
prepared. When an RE extension scheme is appraised, incremental distribution
losses on the existing RE scheme as well as the extension to that scheme should
be evaluated. Limits on minimum allowable voitages should also be established,

The one-page summary printout in the RE Model for each scheme should be
expanded, in a format satisfactory to the Bank. This summary should also include
statements on (i) average losses in years 5 and 10; (i) average consumption rates
in kilowatt-hours (kWh) per month per household in years 5 and 10; and (iii) the
average economic value of electricity consumption in SLRs/kWh. Copies of this
one-page summary for each scheme will be included with the subproject
applications sent to the Bank for approval,

Alternatives in design and installation will be evaluated to establish that the
proposed RE scheme is the most economic design. Project cost estimates will be
prepared on the basis of CEB’s standard rates. A breakdown into foreign exchange
costs, local costs, and taxes and duties will be made,

Each RE scheme proposed for implementation must yield a minimum economic
internal rate of return (EIRR) of 10 percent. For those RE schemes where CEB is
confident that at least 40 percent of the new consumers will be below the poverty
line of SLRs1,500/month/family, the required minimum EIRR will be only 8 percent.
For such cases, CEB should describe in detail the consumer surveys, with
associated estimates of household incomes, that support the load forecast. In
addition to the economic evaluation of each scheme, CEB may also provide,
whenever it is considered appropriate, a qualitative evaluation of the other benefits
of the scheme, including its possible connection to other rural development
activities in the area. CEB will generally endeavor to avoid proposing isolated
schemes with only the minimum EIRR. CEB will also take care to ensure that the
overall average EIRR for all subprojects under Part A will be at least 10 percent,

Each RE scheme proposed for implementation will be evaluated to establish its
environmental acceptability. This assessment will take into account critical
environmental considerations such as encroachment into precious ecological
areas/valuable lands, loss of irreplaceable resources, etc. This environmental
assessment will be conducted according to the procedures described in Appendix
14. Under those procedures, only a simple one-page checklist needs to be
prepared for an RE scheme with a total capital cost of less than $100,000 if it has
no significant environmental impact,

CEB will submit to the Bank for its review and approval the summaries of appraisals
of batches of 50-100 RE schemes. Each summary will include a description for each
RE scheme of its name, district, EIRR, lengths of medium voltage line, transformer
size, lengths of LV line, estimated numbers of consumers of various types,
environmental ranking, and cost estimate. A one-page summary of the appraisal of
each RE scheme, as generated by the RE Model (see item [ix] above), will also be
sent to the Bank with the submission of these RE batches. The Bank reserves the
right to ask for more detailed description of the appraisal of any particular RE
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scheme, to review with CEB such detailed appraisals, and to propose future
refinements in the RE Model if appropriate.

Parts B and C

Part B comprises 33-kV distribution subprojects by CEB, including five 33/11-kV

substations to serve LECO (Part B1), and 33-kV distribution lines in rural areas to strengthen the
existing CEB distribution system and reduce losses (Part B2). New 33-kV distribution lines
whose main purpose is to serve new RE schemes should be evaluated under Part A, rather than
as subprojects under Part B2. Part C comprises various CEB transmission subprojects. The five
distribution substations in Part B1 have already been identified, and in consultation with CEB
will prepare appraisal reports for these subprojects, and then LECO will manage their
implementation. CEB will be responsible for identifying, prioritizing, formulating, appraising and
implementing all other subprojects under Parts B2 and C. The appraisal of each proposed
subproject that is recommended for approval will be described in a subproject appraisal repont,
that will include the following:

)

(ii)

(i)

description of the subproject, including its objectives, scope and size, and location
including a map;

description of the technical justification for the subproject, and the method used to verify
this; load flow studies for the local distribution or transmission system the subproject will
serve, with and without the subproject; and the annual loss reduction, increased system
capacity, and other benefits due to the subproject;

demonstration that the subproject constitutes the most economic method of meeting
system requirements, by describing the design options considered and by showing that
the selected option is the most economic, considering both capital costs and operating
costs;

cost estimates showing local and foreign currency components for equipment, supplies,
and erection with separate taxes and duties, and using agreed upon escalation factors;
for subprojects with an estimated cost of more than $1 million, the cost estimate should
be set out in the following format;

Foreign Local Total
Exchange Currency Costs
Costs Costs

Major Components:

item 1

Item 2

etc.
Total Base Cost
Physical Contingencies
Price Contingencies
Interest during Construction
Total Cost
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(v) financing plan, including cumulative commitments to date under this part of the Bank
Loan;

(vi) identification of contract packages for Bank financing, indicating mode of procurement,
(if the equipment has not already been procured), and planned schedule for contract
award and disbursements;

(vii) implementation schedule for the subproject;

(viii) economic analysis of subproject costs, benefits and net annual benefits, and an EIRR
analysis to demonstrate the viability of the subproject wherever possible; in the case of
33-kV distribution line reinforcement subprojects in Part B2, economic benefits will be
based on cost savings due to loss reduction, and the benefits of improved reliability;
all assumptions used in the analysis should be described; economic feasibility requires
that the subproject EIRR should be greater than 12 percent, and for a subproject with
a variable in-service date, the annual benefits must exceed the annual costs, calculated
with a 12 percent interest rate, in the first full year of operation; for some subprojects
under Parts B1 and C, economic benefits due to a particular subproject may be difficuit
to measure and separate from the integrated power system that subproject serves, and
in such cases the subproject may be justified on the basis of commonly accepted and
practiced technical criteria for power system design; and

(ix) initial environmental examination (IEE), and, if necessary, an environmental impact
assessment (EIA) and summary environmental impact assessment (SEIA) which will be
prepared in accordance with the procedures described in Appendix 14. In case a
subproject is environmentally sensitive, the |IEE should describe the alternatives
considered and the reasons for selection of the recommended design.

D. Part D

6. Part D will comprise numerous subprojects to strengthen and expand LECO's ongoing
distribution system development. LECO will be responsible for preparing and appraising all
subprojects under Part D. If a subproject in Part D involves an extension of LECO's distribution
system to serve a new local area, it will be evaluated in the same manner as the RE schemes
under Part A. However, LECO will prepare its own version of the RE Model for this purpose, with
a load forecast and consumer load characteristics based on experience with similar distribution
schemes in LECO’s own service area. All subprojects under Part D should have at least a 12
percent EIRR to be economically feasible. LECO should be able to achieve this higher minimum
EIRR because of the higher population densities and higher average income levels and
consumption rates in LECO's service area.

7. Subprojects under Part D that are intended for distribution system reinforcement and
strengthening, rather than expansion, will be evaluated according to the procedures described
above for subprojects under Parts B and C.
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TERMS OF REFERENCE FOR CONSULTING SERVICES FOR
DISTRIBUTION SYSTEM PLANNING AND DESIGN PROCEDURES

1. The Ceylon Electricity Board (CEB) is responsible for the generation,
transmission, and most of the distribution of electric power and energy in Sri Lanka. CEB
has, since the early 1980s, pursued the electrification of the rural areas of Sri Lanka with the
ultimate goal of providing all inhabitants with access to electrical service. This effort has been
funded in part by three loans from the Asian Development Bank and by funds of the
Government of Sri Lanka. As of 1995, about 52 percent of the rural population has access
to electricity within 100 meters of their households. CEB has already completed the first two
Bank-financed rural electrification (RE) projects, and has recently received funding for a third
RE project from the Bank. CEB now requires expert consulting services to further develop
its capabilities in the subjects of electric distribution system design, engineering economic
analysis, project management, and for the preparation of a Code of Practice and appropriate
technical standards for RE development. The consultants will provide services to include the
formal training of CEB and LECO personnel at Colombo, according to the following tasks:

A. Code of Practice and Technical Standards for CEB

2. A set of Specifications and Standards for the procurement of material for
distribution projects has been prepared by CEB covering most items. These appear to be
satisfactory. In addition, CEB is also in the process of preparing Construction Standards and
other Technical Standards for the Distribution Division. Several of these Standards have been
prepared by the Distribution Development Branch and are being adopted.

3. The consultants will review all CEB's existing relevant Standard Specifications,
Construction Standards, and Technical Standards and assist CEB in further developing and
improving the Standards. Further, they will assist in the preparation of the Standards for the
" subjects not already covered.

4. The consultants will assist CEB in acquiring the facilities needed to prepare
complete sets of the Standards and arrange them to be completed at the end of the
consultancy period. All drawings required are preferred to be in AutoCad format. CEB will
provide the computer software, hardware and the operators needed for this work.

5. The consultants will recommend, wherever relevant, new practices in design and
construction in distribution that will enable better quality and cost reductions.

6. The consultants will work with CEB to develop a Code of Practice for distribution
system design, to include all aspects of overall system design and identification of alternative
designs within prudent utility practice.

B. Seminar in Planning and Design of Rural Electrification
7. The consultants will prepare and present a 2-3 week course of instruction to

include the following areas of electrical engineering analysis as related to international rural
electric practices.
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1. System Design

° System voltage selection (33 kV and below)
System configurations to include 3-phase, 4-wire and 3-wire, grounded
and ungrounded systems, and single-phase uses
Transformer types and selection techniques

LV (480 V and below) services

Economic conductor selection

Reactive compensation

Sag and tension calculation and uses

System BIL and insulation coordination
Distribution substation design

Grounding and lightning protection methods
Metering techniques

8. The objective is to acquaint CEB and LECO distribution engineers and managers
with methods of selection of alternative designs for RE based upon lowest cost and reliability.
Seminars will include a balance of theory, demonstration of practical application, and
problems to be completed by the participants and critiqued by the consuitants. The
consultants will furnish all instructional materials including bound notes for the participants
of the seminars.

2. Operation and Maintenance

9. The consultants will give instruction on proper operation and maintenance
practices for RE systems. Topics and subject matter will include, but not be limited to:

° Systems loss and outage monitoring
° System data analysis
° Preventive maintenance programs

3. Economic Analysis

10. The consultants will explain techniques of economic analysis of engineering
projects. This instruction should prepare the CEB personnel to perform economic analysis
of alternative designs and to use the appropriate economic criteria for project optimization.
Topics presented will include:

° Least-cost planning

° Annual cash flow analysis

® Economic analysis including:
Net present value calculations
Simple pay-back
Internal rate of return

4. Project Management

11. The consultants will present an overview of current practices and techniques in
the management of construction and implementation of projects. They will demonstrate the
use of project management software, including aspects of critical path calculation, resource
allocation, and time management techniques.
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C. Study Tour

12. At the conclusion of the seminar, the consultants will organize a study tour for
six to ten CEB and LECO distribution engineers to observe design and implementation
techniques, planning, maintenance, and management practices for RE systems at a utility
in a Southeast Asian country with an exemplary RE program. The specific utility and
participants will be selected by CEB based on the consultants’ guidance. The tour will be
aimed at three areas; planning and appraisal procedures for RE projects, cost-effective
designs, and project management procedures. Half of the participants in this tour will be
selected based upon their performance during the seminar described above. CEB will select
the other tour participants based on responsibility for similar work. The study tour will be for
two weeks.

D. Consulting Services Required

13. The consulting assignment will require about eight personmonths to assist CEB
in preparing a Code of Practice and various standards, and about three personmonths to
conduct the training seminar and study tour. One or two consultants will be required, with
experience in this work. All the work should be carried out in Colombo.
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TERMS OF REFERENCE FOR CONSULTING SERVICES FOR
TRANSMISSION DESIGN MANAGEMENT

A. Background

1. The Transmission Design Unit of the Ceylon Electricity Board (CEB) is
responsible for the design of all transmission lines and substations above 33 kilovolts (kV).
Recently, it has also been assigned the design of 33-kV lattice support lines and 33-kV/11-kV
circuit breaker-controlled substations. The Unit is headed by a Chief Engineer, who is
presently assisted by one electrical engineer and one civil engineer. The Chief Engineer has
about 15 years experience, though not in design. The two assistant engineers are junior
engineers without any previous experience in design. Action is under way to increase the
staff of the branch by the addition of another three electrical engineers. The assistance of an
experienced international consuiltant is required to improve the capability of the Unit.

2. The Unit is expected to carry out the following work: design and technical
specification of 220-kV, 132-kV and 33-kV lattice support lines and 220/132, 220/33,
132/33,132/11, and 33/11-kV substations on the basis of the planning parameters provided
by the Transmission Planning Unit. The Unit will also provide assistance to the Transmission
Division during the implementation stage. For transmission lines, the Unit is expected to carry
out: electrical design of the line including conductor selection, insulation design, earthing
design, route survey, profile plotting, support location, support design, and foundation
design. In the case of substation design, work will include: layout, earthing, insulation
coordination, protection, and control. In respect of both transmission lines and substations,
the Unit will have to be able to prepare detailed technical specifications for transformers,
circuit breakers, etc.

B. Terms of Reference

3. The terms of reference of the consultant are described below.
(?) Identify all the tasks that need to be carried out by the Unit.
(ii) Develop an organizational structure for the Unit including staff levels.
(iii) Identify other resource needs such as drawing office facilities, instruments, etc.
(iv) ldentify the training needs and prepare a training plan.
(v) Recommend suitable software (and hardware) for use by the Unit.

(vi) Guide CEB staff through the design of a 132/33-kV substation.
(vii) Guide CEB staff through the design of a 132-kV transmission line.

(viii) Provide outline technical specifications for transformers, circuit breakers,
supports, and foundations.

(ix) Provide assistance in actual design of various transmission subprojects to be
implemented under the Bank loan, to the extent possible within the remaining
available time.
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C. Consulting Services Required

4. The assignment is expected to take about 12 personmonths, all of which will be
at CEB headquarters in Colombo. One qualified expert is preferred, who should have
extensive experience in the above subjects.

D. Deliverables

5. The consultant will prepare the following reports and documents:

(i) report on the recommended organization of the Unit, with staffing,
responsibilities etc. and resource requirements;

(i) report on procedures for eventual compliance with ISO 9000 series standards;
(iii) report on recommended computer software;

(iv) typical substation design;

(v) typical 132-kV transmission line design including route selection; and

(vi) outline specifications for transformers, circuit breakers, line supports, and

foundations.
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TERMS OF REFERENCE FOR CONSULTING SERVICES FOR
TRAINING ON ENVIRONMENTAL ASSESSMENT

The Project will include a training program for preparation and review of Initial

Environment Examination (IEE) and Environmental impact Assessment (EIA) for technical staff
of the Ceylon Electricity Board (CEB) and Lanka Electricity Company (Private) Limited (LECO)
(and perhaps the Project Approving Agency of the Ministry of Irrigation and Power) entrusted
with specified functions in the environmental review and clearance of subprojects (see Appendix
14). An international consultant will be recruited for this purpose and will be financed from Part
C of the Bank loan. The consultant will prepare background material and conduct a two-week
interactive training course for technical personnel (with a university degree) in IEE/EIA
preparation and review. The training program will focus on:

(i)

(iv)

2.
the field.

identification and quantification/enumeration of all perceived adverse
environmental impacts of transmission lines, distribution lines, and
distribution substations, in the context of Sri Lanka conditions:

discussion of feasible and economical measures for mitigation of all
unavoidable environmental impacts;

principles of imputing economic costs to adverse environmental impacts,
and costing of mitigation measures;

development of criteria for identification of environmentally sensitive
subprojects through interaction with the participants;

development of models of public participation in Sri Lanka in the selection
of routing of transmission and distribution lines and the location of
substations through interaction with the participants; and

step-by-step details of preparation of IEEs/EIAs of transmission and
distribution line subprojects, in accordance with guidelines and format of
the Bank and the Central Environmental Authority of Sri Lanka.

The consulting services required will be three person-months, inclusive of time in
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SECOND POWER SYSTEM EXPANSION (SECTOR LOAN) PROJECT
ASSUMPTIONS FOR FINANCIAL PROJECTIONS

CEYLON ELECTRICITY BOARD (CEB)

Income Statement

Energy Sales - A growth rate of 10 percent has been forecast from 1995.

Average Tariff - Tariff increases necessary to satisfy the covenanted 8 percent
rate of return have been assumed.

Fuel Surcharge - The surcharge levied to recover fuel costs was abolished in
February 1994. No separate fuel cost recovery is indicated. All
fuel cost is recovered in base tariff.

Other Operating
Revenue - Includes dividends received from subsidiaries and is assumed
to increase at 5 percent per annum from 1995.

Interest Earnings - 12 percent of average positive cash balances.

Interest Payments - 18 percent of average negative cash balances other than foreign
loans which are at the Government's onlending rate (13
percent).

Fuel Cost - Based on thermal generation requirements for CEB-owned plant

derived from energy balance projections, which in turn are
based on weighted-average hydrological conditions (1995 based
on budgeted fuel costs).

Purchased Power - Generation requirements are derived from energy-balance
projections based on weighted average hydrological conditions.
Unit cost (per kWh) including fuel is estimated at $0.07 in 1996
and escalated in line with the wholesale price increase.

Operation and
Maintenance - Estimated at 1.6 percent of average gross fixed assets in use.

Turnover Tax - 5 percent for the first month of 1995, 6 percent for the next nine
months of 1995 and abolished thereafter; replaced by a goods
and services tax from which CEB is exempt.

Administration - Increased annually by 10 percent from 1995 onwards.

Depreciation - 2.5 percent of gross fixed assets in use at the beginning of each
year.

Inflation - Local inflation assumed to be 8.5 percent in 1995 and 7.5

percent annually thereafter. Historic inflation rates were 9.5
percent in 1994; 11.7 percent in 1993; 11.4 percent in 1992;
12.2 percent in 1991; and 21.5 percent in 1990.



2. Balance Sheet

Fixed Assets

Investment in
Subsidiaries

Insurance Escrow
Account

Inventories
Accounts Receivable
Other Receivables

Current Liabilities

Capital Expenditure

Transfers to
Fixed Assets
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Revalued in proportion to changes in the average of (i) the local
wholesale price index, (ii) the import price index, and (iii) the
annual increase in the gross national product (GNP) deflator
index. The average index is forecast to increase at:

1994 1995 1996-2004

7% 8.5% 7.5% per annum

It is also assumed that the Sri Lanka Rs devalues in proportion
to the differential between the local rate of inflation and the
international rate of inflation.

Assumed at SLRs10 million per annum.

0.1 percent of gross fixed assets.

Forecast as 2.0 percent gross fixed assets in use from 1995,
Forecast as 2.5 months of electricity sales from 1995.
Assumed to increase by 10 percent each year.

Forecast as 50 percent of current assets other than cash.

Ongoing Projects: (i) for 1995 as per the CEB Board-approved
Budget 1995; and (ii) for 1996 and onwards as per Public
Investment Programme 1994-1998 as submitted.

Planned Projects: as per Long-Term Generation Expansion
Planning Studies 1995-2009 adjusted for known changes. In
particular, all thermal generation requirements in excess of the
capacity of existing CEB generating stations and ongoing
generating projects are assumed to be met by independent
private power producers.

Generation Projects - at completion.
Ongoing Transmission Projects - at 40 percent of expenditure
each year and the balance in the final year. Planned

Transmission Projects are transferred at the end of the Project.

RE programs - at 75 percent of expenditure up to that year and
the balance in the final year.
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ENVIRONMENTAL REVIEW AND APPROVAL OF SUBPROJECTS

A. Reviews Conducted Prior to Sector Loan Approval:

1. The Bank’s formats for preparation of initial environmental examinations (IEEs),
environmental impact assessments (EiAs), and their summaries (SIEE or SEIA) have been
conveyed to the Ceylon Electricity Board (CEB) and Lanka Electricity Company (Private) Limited
(LECO). Three sample IEEs have been prepared by CEB for transmission subprojects, including
(i) new grid transmission substation (132/33 kV) at Veyangoda; (i) installation of additional
transformers at Anuradapura substation; and (iii) reconductoring of the 132-kV transmission line
from Kolonnawa to Kotugoda. The Bank has reviewed these subprojects and found them to be
generally satisfactory from an environmental viewpoint, and not environmentally sensitive (ES). The
SIEEs for these subprojects will be available on request.

B. Action Plan for Environmental Review of Subprojects:

2. Environmental considerations will be incorporated in the selection criteria for
subprojects under the loan. An Action Plan will be implemented after sector loan approval, and
will be covenanted in the Loan Agreements. The Action Plan will comprise the following elements:

(i) The capabilities of technical staff of CEB, LECO, and at the option of the
Ministry concerned, the Project Approving Agency (PAA) of the Ministry of
Irrigation and Power, as well as the Central Environment Authority (CEA), in
respect of preparation of IEEs/SIEEs and ElAs/SEIAs and their review will be
enhanced through an interactive training program to be funded by the Bank
(see Appendix 11).

(ii) The agreed upon checklist for scrutiny of environmental impacts of specified
subprojects is shown in Table 1. This checklist will be adopted for relevant
subprojects (specified below) financed under the sector loan. In addition, the
Bank’s prescribed format for preparation of IEE/SIEE and EIA/SEIA will be
adopted during implementation of the Project.

(iii) A Cell will be set up comprised of technical staff of CEB and LECO, who
have undergone training in IEE/EIA preparation and review (under [i] above),
and one or more similarly trained nominees of the Ministry of Irrigation and
Power (who are not involved in its environmental evaluation process in the
PAA). The functions of the Cell are detailed in the following procedure for
environmental clearance of subprojects financed under the Bank loan:

(a) The Cell will review the completed checklists of environmental
impacts of electricity distribution subprojects with capital investment
below $100,000 to determine which of them have significant
environmental impacts warranting a |IEE study. The checklists will be
prepared by field level technical staff of the proponents. Those
subprojects that are judged not to require an IEE will be cleared on
environmental aspects by the Supervisor of the Cell. Where an IEE
is judged to be necessary by the Supervisor of the Cell because
some environmental issues need further examination, the IEE will be
prepared by the Cell with the help of the proponent.
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The Cell will also prepare the |IEEs of all other subprojects with the
help of the proponents concerned.

The Cell will examine all completed IEEs to determine whether any
of the subprojects are ES, and whether or not they require an EIA
study. Norms to determine whether the subprojects are ES will be
developed in the course of the training program, in which the
practical knowledge of local conditions and concerns of the
participants will be drawn upon.

All subprojects that are deemed to be not ES, and that under the
existing regulations are not required to be cleared by the PAA or the
CEA, may be cleared from the environmental standpoint by the
Supervisor of the Cell.

Where the subprojects are deemed to be not ES but require
clearance by the PAA/CEA under the existing regulations, the Cell will
advise the proponent to apply for the same, together with the IEE
prepared by the Cell.'

For all ES subprojects, the Cell will determine and advise the
proponent whether or not an EIA is necessary. In such cases, the
proponent will prepare the EIA.

For ES subprojects the Cell will request the proponent to submit the
IEE/EIA to the PAA/CEA for clearance.

In the case of ES subprojects that are above the "free limit", the Cell
should advise the proponent that, after PAA/CEA clearance, the
IEE/EIA should be submitted to the Bank for review.

3. The above procedure is illustrated in Figure 1. Each of the environmental
assessment documents (Checklist, IEE, EIA) should generally be available at the field office of the
subproject, as well as at the Cell, for scrutiny by any person who requests such access. The
proponents will not proceed with ES subprojects that are above the "free limit" without the Bank’s
clearance. The "free limits" will be a total capital cost of $5 million in the case of transmission and
distribution line projects and a total capital cost of $20 million in the case of transmission substation

projects.

Ifan EIA is to be prepared upon the finding of the PAA, it should conform to the Bank’s format, in

addition to the terms of reference that may be formulated by the PAA.
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Table 1
CHECKLIST FOR DISTRIBUTION SUBPROJECTS WITH CAPITAL INVESTMENT LESS THAN
$100,000

A. Distribution Substations (including Approach Roads):
1. Are any homes for more than 5 persons in all to be demolished/relocated? Y/N
2. Are more than 2 hectares of farmland or 1 hectare of forest/wetland to be

converted to other use? Y/N
3. Are more than 5 high-value trees and/or 10 trees in all to be cut down? Y/N
4. Are PCBs and/or asbestos from old transformers to be disposed off? Y/N
5. Are prescribed safety measures not provided? Y/N

6. Is a freshwater source located at the site of the substation? Y/N

B. Power Lines (including Maintenance Roads):
1. Are any homes for more than 5 persons in all to be demolished/relocated? Y/N
2. Are more than 2 hectares of farmland or 1 hectare of forest/wetland to be

converted to other use? Y/N
3. Are more than 15 high-value trees andj/or 50 trees in all per kilometer of

distribution line to be cut down? Y/N
4, Are the power lines located on migration/perambulation paths of wildlife? Y/N
5. Are the proposed power lines visible from generally recognized scenic sites/views? Y/N
6. Are the proposed power lines within 50 meters of historical/heritage sites? Y/N
7. Do the proposed power lines pass through a protected area, old growth forest,

or wildlife/bird reserve? Y/N
8. Do the proposed power lines require widening of more than 2 kilometers (km) of rural

roads/pathways? Y/N
9. Do the proposed power lines traverse irrigation tanks and/or canals? Y/N

Note: A single "Y" in answer to the above questions will mean that an IEE should be prepared.
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Figure 1: Processing of Subprojects for Environmental Clearance
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ECONOMIC AND FINANCIAL ANALYSIS

A. Economic Analysis
1. Economic Benefits of Power Consumption
1. The primary use of electricity by rural consumers is for lighting in households and

in small shops and commercial establishments. The economic benefits of electricity consumption
by residential consumers are based on the alternative costs of kerosene that would be used for
lighting in the absence of electricity. The methodology used to estimate these benefits can be
explained with the help of Figure 1, which shows a theoretical demand curve for residential
electricity use. In Figure 1, P, is the price of electricity:; P, is the equivalent cost of kerosene for
lighting, expressed in SLRs/kWh; Q, is the quantity of electricity required to supply lighting levels
equivalent to those currently supplied by kerosene lights; and Q, is the total quantity of electricity
consumption by a typical household. The Ceylon Electricity Board (CEB) has conducted several
surveys over the past decade to record data on rural household expenditures on kerosene
consumption and quantities of kerosene used, as well as surveys of electricity use by newly
connected consumers. On the basis of these surveys, it is estimated that Q. is about 15 percent
of Q, for residential users (the exact amount varies for three different standard household sizes).
The average economic value of P, is quite high, at about 28 SLRs/kWh ($0.56/kWh),' whereas
the average tariff (P,) is only about SLRs1.6/kWh ($0.03/kWh) for residential use. Electricity
consumption up to Q, will have an average value of P,, and consumption in excess of Q, will
have a declining marginal value, as shown by the demand curve, A-B, which eventually declines
to a marginal value of P, at a level of total consumption corresponding to Q, (point B). Energy
consumption up to Q, is valued at the economic cost of displaced kerosene. The induced energy
consumption, Q.-Q,, is valued at local prices, which are converted to economic border prices
by multiplying these by the standard consumption conversion factor of 0.80.

2. The total area between the demand curve A-B, (i.e., the maximum willingness to
pay curve) and the tariff level (line P,-B) is the consumer surplus, which represents economic
benefits to consumers in excess of the tariff level. The slope of the demand curve between the
points A and B can only be assumed, although it is related to the price elasticity of electricity
demand, which is also difficult to estimate. In many studies this slope is assumed to be linear
but in this case, due to the high value of P. it was considered appropriate to be more
conservative and to assume that the average consumer surplus over this range is 40 percent of
the difference between P, and P,. This results in an average overall economic value for electricity
consumption of SLRs12.6/kWh ($0.25/kWh) for residential users. About one third of the resulting
total benefits of residential electricity consumption is due to the cost saving of kerosene fuel
displaced and about two-thirds is due to the benefits of induced consumption.

3. Most commercial users in rural areas are small shops and offices that use
electricity primarily for lighting, and the economic benefits of this use were estimated on the

The basis for this estimated value is that the average cost of kerosene is SLRs12.5/liter. It takes about 0.7
liters of kerosene burned in a pressure lamp, or 3.0 liters burned in a kerosene wick chimney lamp, to
produce light equivalent to 1 kWh for an incandescent light bulb. On average it is estimated that about 2/3
of lighting is supplied with wick tanterns, and about 1/3 with pressure lanterns, resulting in an average
equivalence factor of 2.2 liter/kWh. This factor when multiplied by the average kerosene price of
SLRs12.5/liter, results in a value of SLRs28/kWh for electricity that displaces kerosene lighting.
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above basis. For industrial users, electricity is used for motors, and the cost of alternative small
diesel motors was considered. Electricity saves fuel costs and also reduces capital costs, with
a total value of about SLRs5.20/kWh for industrial users.

4, In the evaluation of project costs, the economic analysis uses border prices, which
exclude the costs of duties and taxes on imported materials and equipment, and all local costs
and benefits are converted to border prices at a standard conversion factor of 0.80.

2. Rural Electrification Project

5. Within ten years of project commissioning, CEB's rural electrification to be
financed under Part A will serve about 110,000 rural households and other consumers with a
total population of about 530,000 people. This will correspond to an increase of about 7.6
percent in the total number of consumers served by CEB. It will result in a 3 percent increase
of the total proportion of the national population with electricity supply, from the relatively low
current rate of 44 percent to about 47 percent. Most of the energy sales (about 87 percent) will
be to residential consumers, and the balance will be to commercial and small industrial
consumers. The sales forecast, which is calculated in Table 1, is based on average consumption
rates and connection rates, etc., experienced with CEB’s previous rural electrification projects.
Part A is estimated to cost $60 million for distribution and consumer connection costs (by year
10), which corresponds to an average cost of $545 per new connection.

6. With the economic benefits described above, the economic evaluation of Part A,
shown in Table 2, results in an estimated economic internal rate of return (EIRR) of 10.9 percent
for the base case. For several reasons this EIRR is considered to be conservative. The quality
of electric lighting is much better than kerosene lighting (it is cleaner, quieter, more convenient,
without fire hazard, and can be directed more readily for various uses), but this higher quality
is not considered in the benefit evaluation. Also, electricity is used for many other purposes such
as operation of radios, televisions, fans, and refrigerators, for which kerosene is not a feasible
substitute energy source. These other uses also have high values, which are likely to exceed
kerosene fuel costs. Sensitivity analysis has been conducted for the scenarios described below:

Sensitivity Analysis for Part A

Sensitivity Scenario EIRR S
Base case 10.9% -
RE sales reduced by 10% 9.9% 0.10
Benefits reduced by 10% 7.7% 0.32
Capital costs increased by 10% 10.0% 0.09

® Sl is the ratio of percentage change in the EIRR to the percentage change in the given parameter.

7. The economic analysis indicates that the economic performance of Part A is
marginal with these conservative assumptions, and only the better than average subprojects will
qualify for financing under the Bank loan. Since it will be a sector loan, CEB will evaluate each
separate rural electrification subproject (of which there will be about 1,100) to ensure that its
EIRR is at least 10 percent. The economic evaluation of particular subprojects will be done with
a computer spreadsheet model that was developed several years ago for the second rural
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electrification project financed under Bank Loan No. 1021-SRI(SF), and refined based on advice
from Bank missions and the consultants for the Rural Electrification Development Study. This
model will be further revised as described in Appendix 8.

3. LECO Distribution Project

8. Within ten years of project commissioning, the development of the distribution
system of Lanka Electricity Company (Private) Limited (LECO), to be financed under Part D of
the Bank loan, will serve about 46,000 rural households and other consumers with a total
population of about 220,000 people. The total cost of Part D is estimated to be about $23 million,
which corresponds to an average cost of only $500 per new connection. Average connections
costs are lower than for CEB's Part A because population densities are higher in LECO's service
area. Economic development and average income levels are also higher, resulting in higher
average consumption rates for LECO customers. The resulting EIRR for LECO's distribution
system expansion under Part D is estimated to be 16.3 percent. The methodology used for this
evaluation is similar to that used for Part A described above.

4, CEB Transmission and Distribution Components

9. The transmission component to ke financed under Part C of the Project will
include new transformers, a substation, transmission lines, and capacitors for the CEB system,
which are required on a high priority basis for the period 1996-1998. These subprojects are
required to support ongoing load growth on CEB'’s system. A national transmission system
planning study by international consultants was recently completed for CEB, which demonstrates
that these projects are required technically and are part of the least cost plan for CEB's
transmission development.' The distribution component under Part B is required to strengthen
CEB'’s existing 33-kilovolt (kV) distribution system in rural and provincial areas for loss reduction
and improved security of supply, and for five new 33/11-kV primary substations required to
supply power to LECO.

10. Subprojects under Parts B and C cannot be readily evaluated for economic and
financial performance on an isolated basis, but must be considered as part of CEB's integrated
power system expansion program. An economic evaiuation of CEB’s total investment program
was therefore carried out for additional power supply over the eleven-year period from 1996 to
2006 (see Table 3). The total capital expenditures for generation expansion and transmission and
distribution system development were determined, as well as the incremental costs for operation,
maintenance and fuel. These total incremental costs at economic prices are compared with the
incremental economic benefits of electricity consumption. The resulting EIRR for the eleven-year
expansion program is estimated to be 21 percent, and the benefit-cost ratio is estimated to be
1.59 at 12 percent discount rate.

B. Financial Analysis
1. The financial analysis of Part A from CEB's perspective is based on the total

financial costs of developing and operating Part A and the additional tariff revenues generated
by it. Part A is unprofitable, because of the low tariff revenues. Average tariffs are currently only

Power System Study for CEB, completed in December 1994 by Lahmeyer International.
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SLRs1.60/kWh for residential sales to rural consumers, and about SLRs5.37/kWh for commercial
and industrial sales to rural consumers. These will increase on 1 January 1996 to SLRs2.04/kWh
and SLRs5.66/kWh respectively. Table 4 shows the financial evaluation of Part A, and the basic
input variables used for this analysis. Since the net financial cash flow is negative throughout the
period of analysis, it is not possible to calculate the financial internal rate of return (FIRR). A more
meaningful measure of project performance in this case is the average cost recovery ratio (i.e.,
the financial benefit-cost ratio), which will be only 23 percent with 1996 tariffs. This indicates that
only 23 percent of the financial costs of power supply for rural electrification would be recovered.
However, average residential tariffs will increase over the next five years, according to the
covenants agreed upon for the Bank loan, so that they should equal or exceed average overall
retail tariffs after the year 2001. This will require an average residential tariff of about
SLRs4.18/kWh at 1995 prices. Assuming this is also the average tariff for rural electrification
schemes, then the financial cost recovery on such schemes would increase to about 38 percent
after 2001. The average tariffs described above may be compared with the average financial cost
of power supply to rural consumers of SLRs11.8/kWh. This average cost is after allowance for
costs of generation and transmission required for bulk power supply, but does not include
service connection costs which are recovered through connection fees. About half of this total
cost is due to bulk power supply at the 33-kV level, and the other half is due to distribution costs
and losses, as shown in Table 4.

12. Parts B, C, and D of the Project can be regarded as parts of the integrated power
system developments of CEB and LECO. The FIRR for the integrated power system expansion
programs of CEB and LECO should be close to 8.0 percent, since both CEB and LECO are
obliged under loan covenants to earn an 8.0 percent rate of return on revalued net fixed assets
in service. The actual rate of return on revalued assets of LECO in 1994 was 10.6 percent, and
for CEB was 7.8 percent.
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Table 1
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Total Potential Connected
Distrib. | Consumer | Connection | Consumer Total Average Total
Year Line Density Rate Density Consumers | Consump. | Consump.
(km) (cons./km) (cons./km) kWh/mo/co MWH/yr
1998 1 4280 34.0 40.0% 13.6 58,208 50.9 35,553
1999 2 4280 34.8 44.3% 15.4 65,912 51.8 40,964
2000 3 4280 35.6 47.2% 16.8 71,820 52.7 45,417
2001 4 4280 36.4 50.1% 18.2 77,927 53.6 50,122
2002 5 4280 37.2 52.9% 19.7 84,232 54.7 55,262
2003 6 4280 38.0 55.8% 21.2 90,736 55.8 60,719
2004 7 4280 38.4 58.3% 22.4 96,003 56.9 65,529
2005 8 4280 38.9 61.0% 23.7 101,533 58.0 70,689
2006 9 4280 39.4 63.5% 25.0 107,000 59.2 75,985
2007 10 4280 40.1 65.0% 26.1 111,499 60.4 80,764
2008 11 4280 40.8 66.0% 26.9 115,252 61.6 85,152
2009 12 4280 415 67.0% 27.8 119,105 62.8 89,759
2010 13 4280 42.3 68.0% 28.8 123,058 64.1 94,593
2011 14 4280 43.0 69.0% 29.7 127,115 65.3 99,666
2012 15 4280 43.8 70.0% 30.7 131,279 66.6 104,989
2013 16 4280 44.6 70.0% 31.2 133,642 68.0 109,016
2014 17 4280 45.4 70.0% 31.8 136,047 69.3 113,198
2015 18 4280 46.2 70.0% 32.4 138,496 70.7 117,540
2016 19 4280 471 70.0% 329 140,989 72.1 122,049
2017 20 4280 47.9 70.0% 33.5 143,527 73.6 126,731
2018 21 4280 48.8 70.0% 341 146,111 75.1 131,592
2019 22 4280 49.6 70.0% 34.8 148,740 76.6 136,640
2020 23 4280 50.5 70.0% 35.4 151,418 78.1 141,882
2021 24 4280 51.4 70.0% 36.0 154,143 79.6 147,324
2022 25 4280 52.4 70.0% 36.7 156,918 81.2 152,976

Basis for load forecast model:
1. CEB has conducted surveys on average connection rates, connected consumers per km., and averag
consumption rates for the first rural electrification project in 1986 (year 2), 1990 (year 6) and 1993 (year !
for RE1). The load forecast assumes that connection rates will be similar, and that consumption rates wi
begin at the same 1990 level, due to the increase in per capita income levels.

2. Average consumption per consumer after 1002 is estimated to grow at the per capita income growth rat
of 2% annually.

3. Total potential consumer density after 2005 is estimated to increase at the national population growth rat
of 1.8%.

4. Connection rates after year 9 are forecast to increase more slowly, and to level out at 70%.

5. For convenience, the economic analysis assumes all subprojects will be commissioned at the same time

although in reality, subproject commissioning and expenditures will be spread over about three years.



Appendix 15, page 6

70

uondWNSUOD [BLISNPUI PUE |BIDJBWWOD JO 11jauaq dlwouoda abeiane UMN/SHIS
uoIdWNSUOD |BI3UBPIS3I JO 1143Uaq J1WOoU0Id abelane YMI/SHIS

6 JeaA AqQ jenyuapisal aq ||Im s3jes [e}0} JO

saoud 91wou009 ‘Alddns 3ing AX-£€ 40 1502 abesane paybiam ypaR/sHIS

(10108} PEO| % OE) @SN [RI248WIWIOD Jo) AjddNns %ING AX-EE 4O 1500 abeiaae YMY/SHTS
(10108} peO| 9% Z) asn jenuapisal 104 Ajddns 3Inq AX-E€ JO 1800 abesaae YpI/SHIS
sieaA Q| J91je waisAs uonnquisip uo sasso| abelane

G1 01 g sieaA ‘1509 \RQ |enuue abeiaae

$3S09 {B30] JO} JO10B) UOISIAAUOD plepuels

9181 JUNOJSIP 9% (| J€ Okl 1S0d/1jeuag €0°L
uinjal JO JJBI [BUIBIUI DIIOUODT %601

sasso| Buipnjoul ‘uonNgIIsIp Jo 1500 abesane YMN/SHTS 09°§
921A19S JO 1502 D1WOU023 |B10} abelaAae YMN/SHIS LO'TL

'Synsay olseg

BuLim 9snoy Jo 1500 abeiane ployasnoy/sy1s

UO0I123UUOD BJIAISS JO 1500 abeIaAe J18WNSUOD/SYTS

SUO0I199UU0D 921AI3S BUIPN|OX3 ‘150 J1WOU0D3 |B10} SYTS Uoliw
SUO0I193UU0D 321AIaS BUIPN|OX3 ‘31500 jeidueuly |B30) SYIS UOlfjiw

Ll
g'clL
%1°L8
LY'9
LLy
€L°9
%Cl
%0’'¢
080
000L
cLEY
06’1
L£TG'C

‘Sajgene A nduj oiseg

%60L WMa3 o - L L .
661 livi'e lol8 oL 'sze's ziv Zve’9 09 80S'e 9y ElE  STETL 1ZvS ; ﬁ %0 OAIN!
| 7 W W ﬁ | : , 6.8 £SY'T | , 'sielol |
v69 zoe’'L |0EC L6l TL9'L zecL 80Z'L ‘6l 066 ‘91 YL Wop '0'eGlL (Z'L8 816°9G1L :¢C0C w
1599 zes'L  |zTe o6l |0L9'L €8ZL L9L'L wilL €66 Gl L oL £ivl 9°6L  |EpL'YSL jLeoz
.I.mm 1G9L 1 14 %4 g8l :mm; ‘9'€ECl LZl'L 0oLl mm—m ‘g1 YL 6 6T LPL :.wh gLy’ LGl |020C !
L9 1669°1L 90¢ 9Ll _¢m¢\— o6lLl ”mwo\r ‘9ot 88 Gl Vi '6 g9'9¢ci “m.m; ovL'stlL Mmpow
|68 LEI'L 861 oLl Igev’'Lt 9'vil .ZG0'L  iTOol 268 Pl YL 16 9LeL  11'8L LLL'ovL 8L0C
109G *whm; 6l €9l mem;‘ voLt ‘9101 .86 0Zs8 ;: ‘YL '6 L'9¢l Ww.mh LTS'EYL L10T
I9ES ﬁw—m;. v81 LGl Mvmm; '£°901 .C86 166 106L vl YL “m (O AAN W—.Nh 686°0¥1L '910¢
€19 1Z9v’L LLL Z'6l G8Z'L v'TOL  6V6 16 19L i vL ‘6 SLLL T.ON 1961'8E L .,m—om
Lev 80P'!L oLl 9'vl MNMNJ 1986 L6 88 E€L €t YL 8 ITELL €69 1LY0'9€l ¥10T
oLy 9Ge’| 9ol L'¥L izel’'Lt  0'96 ‘988 168 S0L £l YL 6 Wo.mo— 0'89 J#m.mmp ‘€102
LSV 90€°lL 861l S'El Vw.v—.— We..—m '8v8 Z8 '6L9 WmN 0§ 19l 10601 9°'99 Wm\.N.Fm— ,”NPON i
lEY 6€C’L 061 6'Cl i680°L 898 1608 LL 'Gv9 €¢C Wmv 4! L' 66 £°69 giL'ezL 1102
90V gL'l Tl ¢ecL ve0’'lL v'C8 "LL €L Tl9 ice 6v ?_ 9°'v6 i1'v9 8G0°€Zl '0l0¢
Z28¢ aLL’'L |GEl 9Ll 186 {C'8L YEL 0oL 189G 7T 6V el 8'68 8'¢9 GOL'6L1 6002
6G€E 6G0'L |8¢ClL oLl LE6 YL :00L 199 16§ 1z ‘8Y et 2'68 9°19 ZGZ'SLll ,800¢
oge 00°L ctl ol 1£88 '£°0L GL9 ‘€9 '€CS Gq¢ 8v Wor 808 09 66¥'LLL 1£00C
100¢€ Gtv6 vl 86 LES C'99 Gv9 19§ K417 ‘Le ‘8v 6l 0'9L 266G 000°L01L Mooow "
“w\.N 6.8 901 L'6 eLL 919 €09 ‘8v LGP (1€ §234 6l LOL 0°'8S €€6°101 G00C .
'GGC G618 66 g8 9lL LLS 09§ v 8244 6T LY 8l G'G9 6°99 €00°'96 ¥00T
1ee GG/L L6 8L ﬂn@@ 16'CS vES g¢ . €6€ ‘9¢ ,WDN €T L 09 8°GS 9€/.'06 €00C
0¢c L89 €8 'L 109 sy L9V 6T ‘8G¢ ‘GE i€C (44 €£°69 L'VS zeT've wNoow .
961 €29 SL S'9 8vg L'EY ey ve M¢Nm vE €T (4 1°08 9°'tS LT6'LL 1100C |
Sl G949 89 6°'G 96V 19°6€ '06¢ .02 ¥6z €€ €¢C 4 v'Gv LTS 0zZ8’'LL 000
ol 609G XA) €'g 8tV L°GE wLe 91 1G9¢C eY €C LC 10" LYy 8'LG Z16'G9 6661
{zge) Tvv 14°] 9'tv 168€ ,0'LE ¥6L Tl 10€T Y4 XA +0¢ 19°GE 16°09 807’85 8661 |
(zge6) W : 766 ; , 766 | | L6611 |
(zs6) 266 , 4 [4°13) i 19661
Fliul SYIS W SHIS| W SHIS| UMD W SHIS UMD W SHTS I SHIS W SHTS SHIS "W syiS) YMD ;:o‘EEBN: ]
S1143N38 slysusg | sejes | sjjeusg Sojes | $98507 Ajddng . Buuipp sajes ‘winsuon! sid ”
IVANNY. jelol | |eppjewwio)y | _,m_mcwv_wmmi |elo | ‘¥Sia . AN EE . 8snoy jelo L mem.m><mr-E:w:00\ leap |
13N ﬁ Sl1i43N3g S1S00 S31VS 1SVvO3HOod ,v _

(00" L $ =0GSY1S ! a1e1 abueyoxa ‘sadud G66 L 1€ sHjauaq pue s3sod ||y)
uimay jo ajey dlwouos3 Jo uonenofed

3109[0ag UOTIBDTITAIOSTY [eany s,ddd :V 2aed

'z 9|qeL



Appendix 15, pag

Umi/$g851°0 o

UM/sHISLE L aberany pajybiap
756 %Ll Addng jing 0037
0zZ'S %0V |etisnpuy 31eJ JUNOJSIP %7 | 18 '900Z-G66 | ‘weiboid uoisuedxa 1oy o13el 3S09/1143UaG 6G" |
06’8 %/L |e1oIawWwWo) 9002-566 L 'weiboid uoisuedxa Uo UIN}aJ JO AleJ [RUIBIUL DIWIOUODT % |
09'ZL %9 |enuapisay (91e1 158431UI 9, Z | ‘saoud GgE L 18 1S02 JIUOoU0D])
YMN/SHIS sajes A11911393]3 }0 1509 |eluswaldut abesane YMN/$ 860°0
yjeuag Ss[eg Kiobate) sa|es A}101129]9 J0 J)yauaq o1Wouods aberaae YMI/$ 951 0
21WOU092] O 8IeYyS Jswnsuo) sjjnsay oiseg
abelany
69 LYS 98Y vLiE 424 6€l 08 GE- 6Gl- L¥Z- 86l- £LZ- G8- W (uoliw $) s150D - siyBUag |RIUBWAIOYY 1N
118 L8 Lz 819 0€§ /A 44 LLE L6C 6¢C¢ g9l SOl 6V 0 {uoliiw ¢) sajeg |eIUBWAIOU] 03 NP 11jBuUag JIWOU0IT!
961'G 961'S 9GG't 9G6'C €6€'€ 98T €LE£'T €06'L 99Y'L [SO'L TL9 LiE 0o . UMmD) (eseq G661) sejes ABiaug |ejuswaloy) |ejo]
€4Sl G'v9C 6'vcc L'EYC GL8T 8LOE 9°06C L'lEE 9'L8E Vv'ZLlY PEOE L'TZE P'G8 (uoljiw 4) sadud G661 1B s1s0) Bunesadp
,, , |eluawWaioul pue sainupuadxy |eyde) (e1o )
ELSL ELSL L'9TL Yv'lel v0O0L €€6 c'69 L'18 1’99 v'ey  voc §'8l , (oseq G66 1) s1s0) BuneradQ jejuawsaidu|
! 6801 6'80L G'G0L CZ'eEOL +'10L 1°86 0'¢C6 v'é8 08 S'eL G99 065 ¢C0§ . $1s0Q RO
- P'EEL v'EEL 8'G0L 6'CLL 9'E8 6'6L 6°L9 6'08 v'oL 9'tS§ 9'6¢ [Aa474 SvE $1s0D |ang
| (uoyjiw ¢) sainypuady Bunesadp
r 00 €L0l €°86 8'tv8 0'8L 8¢ €L §°'G8 6'v8 268 v'SL 0’08 6'89 uonnquisig pue uolssiwisuelf
: 00 9L ¢'601 8'ivl 1061 9'v¥91 9'9€T 808C 9L0C 9'tlC V'S8 siue|d 1amod g30
{uoyjiw ¢) sainjipuadx3 jeyde)
%CT  %cT %lE %V %CE  %O0€ %l %€ %SE %6€ % 9% %EE %Y (pajleisul jo %) Aloede] aniasay
6SvC 6SvC 6SvC 6Glc €Gl¢ 6461 L10OZ GSLL  G89L L19L GLSL 6E€L  BEEL (M) Auoede) uonesaus9 g3o |e10L
0 ooeg 9 vl ce- 9G6¢ oL 89 144 9€? 0o , (M) pauoissiwwio) Aloede) 18N
| weiboiyd uoisuedxy:
910¢ 910¢ €/8F ¢TvLl 6T9L GZSL 8ZYL €g€lL P¥ZTL 09LL 080L 900L 6£6 , (M) peoT Jead
G106 Sl06 GL€8 SLLL TlIZL €899 Z6L9 CCLS G98CS 9/8vy 16vvr 9ELY 618E | (UMD) ssjes
. bveolL vvZOL L1S6 9€88 vEZ8 189/L 89LL 8999 10C9 T9LS 9vES T96Y GL9P {UMO) pannbay uoneisusn ,
| I B __1sedsiod peot
u. GE0TZ 0} 900¢ S00C +00Z €00C <200Z LOOZ O000C 6661 866L [L66L 966l G661 ! :j0 Arewwng

1£00Z woly

[Fuaprihecioct A O — R

+661 1290190 ‘saipnis Buluueld uoisuedx3 uonessuacy wia| Buo uo uoday
$,83D Ul paquIsap 1SeI3J0§ DUIBWOU03 aY) 10§ ueld JUBWISBAUI 8Y] UO paseg

9002-G661 ‘weiboid uoisuedx3y walsAg 1amod s,g3) 4O uoleN[eA] dILOU0D]
€ 9|qel



Appendix 15, page 8

72

G661 Ul uoidWNSUOD jelIISNPUL PUB |BIDISWWOD 10J }jlie} abeIaAeR UMIN/SHIS LE'S
G661 Ul uondwnsuoo |enuapisal 10y jjiel aberaae YpmAN/SHIS 09° L
6 1eaA AqQ |ennuapisal aq ||IM SI|es [B101 JO 9% |/ 8
Alddns 3Ing AX £€ J0 1500 abesaae paiybrom YMA/SHIS Lb'9
sieaA Q| J1aije walsAs uonNqulsip uo sasso| abeisane o7 |

2}kl JunoJsIp 9% Q| 1e Oljel 1s02/18uag 22Z2°0 Gl 01 g sieaA ‘1s02 RO |enuue abeiaae %0°'¢C
sasso| Buipnjoui ‘uoinquasip Jo 1509 abesaAe YMY/SHIS 90'9 UO0I3133UU0D 3D1AIBS JO 1S0D abeiane 1awWNSUOD/SYS ZLEY
901AI3S J0O 1S09 |eIdURUl |B10) abeiaAe UMN/SHIS S 2L SU013103UU0D 32IAIaS Bulpnjoxa ‘£3Y 104 150D |eIdURUIY [BI0) SYS UoHIW £Z2G'T
Tsyjnsay oiseg ‘sa|qene A nduj Jiseg
son3 B . - o
eze's) [zLv'lL LvE lGLe oL 1GSL Ly ¥6L'9 09 ‘€6 €£§°CT [ZT¥S  HOL@AIN
: , : v ELTE | sjelo;
(988) Lee zL 901 L6l €lz TEEL  L1TL 96 L ‘0'€GL  |2Z0T
(98) 61E 4l zol 06l /602 egzl  9LL'L 96 zl et lizoz
(8z8) 80¢€ 41 86 €8l 861 9'€zL  9eL’L 196 4! 6Ll 0zoz
(L08) L62 L 56 9Ll 061 0'6LL  £60'L 56 a '9'9eL  |610Z
wee) 98¢ Lt L6 oLl €81 9Ll '090'L 66 Ll 9'LEL  8lOT
6ve)  |sLc L 88 €91 LLy poLL tZO'L 56 Ll L9zL 1110z
wee) 992 L 58 L§1 oLl £90L 066 6 L ozeL aLoe
(1oL 962 L 18 Tsl +91 v'TolL LS6 6 Ll gLLL 610z
(829) [ LvT Ll 8L 9Pl 861 9'86  §Z6 +6 it TELL  ¥LOT
(959) 8€Z ol 9L Lyl 41! 0'G6 v68 €6 oL 0'60L  El0Z
(v09) LET 8l €L GEL avlL L6 Lv8 9 8L 0°60L  Zioz
oLs)  loze 8L 69 6zl 6El 898  zo8 z9 8l L'66 1102
(0S8) 51 Lt 99 Tz zelL v'z8  voL L9 Ll 9'v6  0L0Z
(¥28) ¥0¢ Ly 29 oLl szl z8L 8zL 19 L1 '8'68  [600T
(008} v61 9l 66 oLt 6L1L TvL 69 ‘9 9L z’s8 8007
(LLy) 88l (074 9§ oL €Lt €0L 1599 09 0z 808  L0OZ
(6¥¥) r4:]1 144 €g 18'6 901 299 €9 09 vZ 09L 9002
L1y zLL 144 6 3 66 '9'L9 168§ 65 ¥Z oL G600z
(88€) 091 ¥4 14 §'8 6 WA LYS : 69 £z 1°69 $00T
(09€) 551 8¢ 44 8L 68 629 Gl§ S€ 8§ 8z 1£°09 €00z
(10g) EvL 8¢ 8¢ L L L8y ev 162 6¢C 8z €59 zooz
HeLz) LEL Lz 1> S'9 oL IL'EY  pO¥ R4 6 Lz |10 Looz
HLvT) lz1 9z ILE 6'g €9 ‘9'6€ 89¢ .02 82 9z 14 000z
244] 611 14> 82 €5 LS YA EVE 191 8z vE oLy 6661 |
1961) 6Z€ 1414 15T 9'Y 0§ jo'Le  6z§ 'zl 8z 1414 j9'éE 8661 !
(£92°L) w | | g9zl | 9z'L | L6l
__.mow.: | : | €92'L ﬁ €9zt | 9661
s e WS SIS WS UM WSS uMO i suTS W SUIS I SHTS | sTs skt umo
| MO | Iosuuoy BnuanSY  SBles  enuandy sdjes _ sesso7 © Addns | W0 | |eudeg | sses
| HSvD | ol ! eopmies | [eoRwwoy lenuepisay |30l ISI ANEE | UONQUISIQ3Y | (eIl | Jedp
. 13N - JWOONI ‘ stsoo

($/sY4 0G s! a1es abueyoxa ‘saoud GEE | 1B S11§aUaQ pue S1So9 ||y)
uin}ay j0 ajey jelodueut4 Jo uonende)

109(0xg uoT1IBOTITIADDTH [eANY S|gdA) :V laed ‘b eiqel



PRICE
Pk

Pe

73
Appendix 15
Figure 1

ESTIMATION OF ECONOMIC BENEFIT

OF POWER USE
(SLRs/kWh equivalent)
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Income Distribution for RE Customers
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