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CHAPTER 1: BACKGROUND

1.1General

The Norwegian Government is considering financial assistance to projects where
Norwegian skills and experience can be of help to the future development of the
power sector in Sri Lanka. In order to identify sustainable projects a team of
Consultants was sent to Sri Lanka to review the situation in the power sector.

This report presents the results of a fact-finding mission to Sri Lanka to identify
project within the power sector that would be of mutual interest to the Norwegian and
the Sri Lankan Governments to implement. The energy sector is an important
element in the country's development and is one out of three areas of co-operation
that already has been given priority by the two Governments.

The documents from the seminar on "Investment Opportunities in Renewable Energy
in Sri Lanka" have served as background papers for the work of the Mission. Special
mention should be also made of the Ministry' s papers on policy, legislation and
restructuring of the power sector in the country. The Mission work has been ca rried
out during the stay in Colombo where close contacts have been maintained with the
various stakeholders in the power sector.

1.2 Terms of Reference

Based on a visit to Sri Lanka, including meeting with relevant personnel and
institutions, the project team shall prepare a report where the following topics are
dealt with:

Status for the reform process within the Sri Lankan power sector and
identification of possible Norwegian assistance to the different components of
the further reform process.
How an upgrading of the existent hydropower stations ca n increase the
efficiency and the availability of electricity? What potential does such an
upgrading constitute?
What alternative source s of energy could be economic, technica l and
environmental sustainable, and wh at potential do the different solutions
contain? The report should emphasis especially on wood fuel energy.
In what fields could it be relevant to involve Norwegian industries and
institutions?
To identify the need for development of a Master Plan for introduction of
alternative source s of energy in Sri Lanka.
Identification of possible fields of co-operations with Asian Development Bank.
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CHAPTER 2: THE POWER SECTOR OF SRI LANKA

2.1General

The peak demand in 2002 was 1421 MW and in 2003 1492 MW . The electricity
requirements have been growing at an average rate of 6-7 % annually, and this trend
is expected to continue in the foreseeable future . At this rate, the country needs
abo ut 150-200 MW of base load plants added to the system each year.

The increase in generating capacity has failed to keep pace with increase in demand
for electricity. The repeated failure of monsoon rains led to reduced reliability of Sri
Lanka's main power source - hydro. Planned power projects, both thermal (coal) and
hydro (Upper Kotmale) have been subject to long delays due to legal battles, public
protests and politica l discussions. Emergency measures to meet these shortages
have reduced the extent of power cuts but at the cost of dramatically higher
consumer price s. The resulting instability of the system, together with the expense of
emergency power generation through short-term alternatives, has adversely affected
domestic and industrial consumers.

Traditionally, power sectors were monopolies that were generally owned by the state.
During the last decade this situation has changed significantly and the power sectors
all over the world are being restructured and reformed in order to create competition,
attract private investment and also to improve operational efficiency. Sri Lanka is no
exception.

2.2 The Participants

The Sri Lankan power sector has been controlled by CEB since 1969, the only major
change being the creation of the LECO in 1983 to distribute power to parts of
Colombo and some coastal regions.

Until 1996 , electricity demand was met by CEB (Ceylon Electricity Board) owned
hydro and thermal generating plants. Since 1996, private sector has also participated
in power generation. At present their contribution amount to 25 % of total existing
capacity.

The Ministry of Power and Energy (MPE) is the main government agency responsible
for development and implementation of policy in the electricity sector, including
regulation of sector participants and activities. The MPE's institutional capacity is
stretched to manage the many ongoing electricity sector initiatives and
developments.

An institutional strengthening is therefore required, together with the establishment of
the Public Utility Commission (PUC). The establishment of PUC is the responsibility
of the Ministry of Economica l Reforms, Science and Technology. The basic goal of
the sector according to the new Reform Act is to meet the demand for electricity at all
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one of the maj or concerns that stands in the way of building investors confidence in
Sri Lanka."

2.4 Quality of Supply

Sri Lanka's reliance on hydro-power creates difficulties during periods of drought, as
it did during much of 2001 and the first half of 2002. Power outages are common and
CEB would have to ration supplies during periods of drought.

Outages are likely to continue for the foreseeable future as supply will remain
vulnerable to the vagaries of the weather. The companies requiring very reliable
power supplies have therefore been forced to invest in standby generators wh ich
normally run on diesel.

As part of the new Electricity Reform Act approved in 2002, the ESC was established
to explore solutions to avoid a repeat of the power shortage that crippled the country
in 2002.

A positive development for the expansion of generating capacity was the finalisation
of financing for two private (auto diesel) power plants, which will have a combined
capacity of 200 MW . The two plants will operate on a BOO-basis and therefore the
owners will be private power investors (IPPs). One of the plants is a 100 MW facility
loca ted in Embilipitiya in the South. The other is a 100 MW plant to be built in
Puttalam in the east. The two plants are scheduled to be completed by 2005.

2.5 The Off-Grid Systems

One succe ss story of the Sri Lankan power sector in rece nt years has been the use
of small sca le generation source s to bring power to communities that cannot
economica lly be connected to the network. These systems not only bring major
welfare benefits to the communities they serve. They are also environmentally sound
and represent resources that the community can control.
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3.2Drivers for Change

There are a number of different drivers for change. Firstly, there is the belief that
these changes can result in efficiency gains. Competitive markets and private
ownership have the potential to deliver cost savings, and efficient markets and
effective regulation can translate these into price reduction for end users .

Secondly, financing arrangement has also added new pressures on the industry.
Fiscal constraints mean that governments are no longer prepared to carry the cost of
loss-making utilities. They are also unable to finance the development of the power
sector. Both constraints have encouraged a focus on private sector participation.

Thirdly , technologica l developments have also provided a stimulus to reform. Not
only do more sophisticated systems of electronic metering and control enable more
complex institutional arrangements to work, but the development of new technologies
in particular combined-cycle thermal plants, appeal to private sector investors.
Lastly, environmental pressures are also helping shape the nature of reforms.
Special arrangements to encourage renewables and energy efficiency are being
factored into reform plans.

3.3 Structural Changes

The introduction of competitive markets is being accompanied by changes to the
organisational structure of the power sector. For wholesale competit ion to work, it is
important that the generation sub-sector be broken into competing firms. A feature of
many countries' power sectors is the development of independent power producers.
These new companies are usually private owned.

The other type of structural reform is the vertica l separation of generation,
transmission and distribution. For wholesale competition to work, it is essential that
there be non-discriminatory acce ss to the transmission system. This is most easily
done if transmission is independent. Similarly, distribution companies are separated
from generation so that these companies cannot use their access to end- users in
order to benefit their generators.

3.4 Private Sector Participation

The encouragement of independent power produce rs (IPPs) is a common form of
private sector participation. These independent companies, often foreign firms, bid for
the right to construct and operate new capacity. The willingness to invest is usually
dependent on the signing of long-term power purchase agreements in order to
provide the security required for such a large-sca le investment. However, in countries
where wholesale market exists, there is evidence that these markets can provide
sufficient incentives to attract independents without the security of long term
contracts .

Another form of private sector participation is the use of management contracts,
where ownership of utility assets remains with the state, but management of the
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itself in respect of the agency responsible for management of the market and its
governance and regulations.

The reform Act introduces the Single Buyer model for Sri Lanka. In a Single-Buyer
model, a single entity purchases power from all generators on a competitive basis
and in tum sells it the supply entities. The model has the following advantages:

It is simple and has low transaction costs.
It facilitates design of equitable bulk supply tariff.

The disadvantages associated with this model are:

Competition is limited.
The buyer may not have the incentive to seek out the most economica l source
of supply.

3.7 Impacts of Reforms

The development of effective competition in a new market has not always proved
easy, with the dominant market power of a few players being a persistent problem.
Addressing these problems has tended to require regulatory intervention. While a
high degree of new investments has been experiencedin a number of countries this
has largely been dependent on the establishment of long-term PPAs, which in
themselves reduce the scope for true competition in power pools. It is also important
to note that reforms have changed the direction of investment, generally towards less
ca pital-intensive generation options, in particular gas-fired plant.

Stranded costs and benefits are important issues that arise from institutional reform.
Stranded costs occur when expensive plant is unable to compete in new markets, but
owners feel that investment was undertaken with regulatory approval. This could be
the ca se for CEB in Sri Lanka. It could be difficult to transfer the debt from old utility
to the new generation-company without compensating adequately. Mechanisms to
address this have involved the accelerated depreciation of these plants through the
applica tion of a levy to electricity sales.

Stranded benefits arise when utilities under the new arrangements are unwilling to
provide non-commercial services which used to be provided free of costs. Examples
include investments in electrification (especially rural electrification), renewable
sources and energy efficiency. Strategies to support such activities have included
the imposition of responsibilities on participants (by the regulator), and dedicated
levies to support these programmes.

3.8 Implications for Sri Lanka

It is highly unlikely that a wholesale market can be established in Sri Lanka due to the
small size of the domestic power market. Future generation options within Sri Lanka
suggest that the development of IPPs is likely, and this will change the structure of
the generation component of the industry.
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CHAPTER 4: RESTRUCTURING OF THE ENERGY SECTOR OF
SRI LANKA

4.1General

Historians may view the last 10 years as the decade of the greatest changes in
power industry world wide since its beginning. The organisation of the power sector
in many countries has traditionally been the result of a development started after the
Second World War and based on a "social contr act". To allow power utilities to fulfil
their mission in a situation where high demand was combined with insufficient quality
of services, various countries adopted a system of exclusive rights whereby power
industries operated without commercial risks in a monopoly situation.

In exchange for this protection the power utilities committed themselves to making
huge necessary inv estments and to fulfilling all the obligations of a public service that
the politica l power imposed on them. Profit was not considered a primary objective. In
these stable conditions, the power industry has developed in an optimal  way.

Recent developments in the power industry are framed in the general tendency world
wide of deregulation. The Government has therefore developed a new policy
document on which the power sector is being restructured and reformed.

4.2 Govemment Energy Policy

The Government has been actively pursuing the primary objectives of accelerated
economic growth and fair distribution of benefits of such growth.

In the context of the national policy framework, the new policy package for the power
sector aims to lower prices to the consumer and ensure a high level of service and
supply reliability and to sustain an adequate level of investments in the power sector
at all times, by harnessing the private sector investment particularly into the power
generation sector.

The basic goal of the sector according to the new Reform Act is to meet the demand
for electricity at all times at least economic, social and environmental cost and
thereby promote economic development and social well being.

The Ministry of Power & Energy has set the following vision for the sector:

"Sri Lanka will have an efficient and dynamic energy sector, which would facilitate
economic development and adopt international best practice."

The vision will be supported by the following mission developed for MP&E::

"Mission of the Ministry of Power & Energy is to meet the demand for energy services
with affordable, reliable, diverse, safe and environmentally acceptable choices for the
people of Sri Lanka. Such services are to be provided in the most economically and
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therefore see to that these off-grid systems should be exempted from the exclusive
rights to supply energy .

The Public Utilities Commission (PUC) of Sri Lanka will accordingly act as the
economic, technical, and safety regulator for the electricity industry in Sri Lanka.

4.4 The New Structure of the Power Sector

The power sector will be restructured to benefit the consumers. Private sector
participation will be encouraged. The roles of the Government as owner, regulator
and operator will be clearly defined and separated . Sector entities will be allowed to
operate as independent autonomous bodies.

W holesale power would be bought by a "Single Buyer" with no effective market and
consumers would not be offered choice . Th ere would be little scope of competition in
the model. New generating capacity would be built by new investors , Independent
Power Producer (IPPs). Distribution companies would not be allowed to generate
electricity .

The Act envisages unbundling of the two utilities CEB and LECO wh ich are the main
players in the electricity suppl y of the country . Under the reform proce ss the two
utilities will be merged and unbundled into a generation company, a transmission
company and 5 distribution companies.

It is estimated that for about 20 % of Sri Lanka households, it will not be economic to
bring them grid supplied electricity . However, Sri Lanka is rich in renewable
resources, such as small-scale hydro, solar, biomass and wind , wh ich could be used
to provide power to these isolated areas. These can be community-run systems that
offer limited, but reliable supplies of electricity at prices not affected by world fuel
market conditions. They generally use technology that can be produce d and
maintained loca lly.

A recent survey carried out by the Energy Conservation Fund operating under the
Ministry of Power and Energy in Sri Lanka reveals that there are 161 micro hydro
units in operation in good condition providing basic electricity requirements of
approximately 4000 households. The total ca pacity is 1,622 kW .
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5.4 Power Balance

The installed capacity in 2002 was 2231 MW shared on 1172 MW hydro and
1056 MW thermal.

The electricity produced is in large extent depending on annual precipitation. To
improve the base load situation a coal power plant has been under consideration for
many years, but so far no coal power plant has been commissioned due to resistance
from local and environmental groups. As a consequence in 10 out of the last 20 year
power cuts has been a matter of necessity [9].

To improve the situation and strengthen the power balance, several minor less
efficient thermal power plants have been brought into operation. The thermal
generating system is then characterized with its high share of using diesel fuel. 60 %
of the fuel used for thermal generation is diesel. Using diesel fuel as part of the base
load generating is very expensive , 3 - 8 RS/kW h (3.5 - 9 US cent/kWh ) in fuel cost ,
and ca use an unnece ssary heavy economical burden to the country. This is obvious
one of the main problems of the energy system in Sri Lanka. (In a combined cycle
gas turbine the fuel cost is 2 US cent/kWh with a gas price at 14 US cen t/Sm3).

5.5 Power Demand Forecasts

Due to the low consumption of electricity per capita in Sri Lanka there is a large
potential for increased demand for electricity . During the last 10 years the average
growth rate was about 6-7 % per annum. CEB has carried out an analysis of the
future demand for the electricity and in accordance with the medium forecast the
future growth rate continue to be about 7 % until 2022 which is comparable with the
growth that took place in Norway during the 1950s, 1960s and 1970s. The estimated
growth rate is thereby realistic if the growth is in parallel with a high economic growth.
Fig. 1 shows the expected development of electricity production.

A lasting growth rate of 7 % is ambitious and implies a doubling of generating
capacity every 10 years. That means additional capacity of at least 1500 MW/8 TWh
within 2014.
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5.7 Power Sector Master Plan

The Ministry of Power & Energy has requested ADB technical assistance to prepare
an energy sector master plan. The proposed energy sector master plan will cover the
power, petroleum, oil and gas exploration, liquid petroleum gas, and renewable
resources.

Sri Lanka needs to develop for the energy sector a medium- to long term planning
framework. Such a plan is needed for Sri Lanka to achieve an efficient and financially
sustainable power sector through the introduction of market-based incentive
structures. The energy sector master plan should be updated by PUC through an
interactive approach with energy sector stakeholders.

The master plan study is to be completed in April 2004.
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A pilot wind power plant of ca pacity 3 MW has been in operation since 1999. So far
the overall plant factor is 14.3 % (full load hours 1252). According to a feasibility
study the annual plant factor for the plant is expected to be around 17 % (full load
hours 1489) when the problems of initial phase are solved. This is still really bad and
was explained by the fact that the power plant was not loca ted to a place with the
best wind conditions, due to environmental reasons. Available transmission capacity
of the grid was also a limiting factor.

6.4 Solar

Electricity generated directly from solar energy is still too costly for grid connection.
However, solar electricity is a viable option by itself, or as a component of hybrid
systems for off-grid power systems in far remote areas (see paragraph 6.6).

6.5 Waves

The Open University of Sri Lanka has in cooperation with NARA examined the
prospect of Oce an Waves as an electricity generation option for Sri Lanka. The
south-eastern seas are identified as having ideal conditions for energy extraction
from oce an waves. The working group involved is looking for international
cooperation to develop a prototype station.

6.6 Off grid systems for isolated areas

The off-grid electricity supply options now available and widely practised in Sri Lanka
are solar home systems and village hydro schemes, mainly in the southern areas of
the country. A few households are also supplied with off-grid wind turbine systems. In
addition to these technologies, biomass based electrification systems also have a
significa nt potential as an off-grid option, particu larly in the areas where either
agricultural wastes are available or where dedicated energy plantations can be
established (2).

1.8 million houses in Sri Lanka have no electricity. To address this problem the
Government has launched a program termed "Renewable Energy for Rural Economic
Development" (RERED) wh ich provides financial assistance to consumers who wish
to purchase solar home systems (SHS), thus help the population to overcome the
problem of high capital cost. The advantage of such systems is that they require
minimal servicing. In Sri Lanka the solar industry started as far back as 1986.To day
more than 40 000 systems are installed in the country. In fact on a per capita basis,
Sri Lanka is the global solar power leader, according to a recent World Bank mission
[8].
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LNG as fuel for Combined Cycle plants has not been considered with reference to
studies that have stated that LNG is not a feasible option due to the low potential
demand and the resulting high cost. Th is conclusion is not in line with feasibility
studies done by NVE conce rning the possibilities of small scale LNG distribution
along the Norwegian coast. An installation for storage and handling LNG should in
our opinion be examined more ca refully, taking into consideration that such
installat ion could provide fuel for both new and existing plants and some industries as
well.

7. 1. 2 Hydro developments

The development of Upper Kotmale hydro power plant of ca pacity 150 MW is
underway . JBIC is expected to fund this project . The implementation is delayed due
to politica l discussions.

7.1.3 Solar, wind and waves generation

A . Solar
Grid connected photovoltaic systems is not an economica l option for many years.
There is still a large potential for establishing off-grid solar home system in rural
areas. It is assumed that a large majority of rural households are low-intensive
consumers, using less than 50 kWh per month, mainly for lighting purposes.
However, as the level of prosperity increases also in the rural areas, the future solar
home system must be design to meet larger demand. In the future still 20 % of the
households are expected to be not connected to the grid . This will probably only be
acceptable if the solar home systems are improved to meet a more demanding
people.

B. Waves
Thetechno logy for harnessing wave energy is so far not commercialized. However
the research activities going on in Sri Lanka ca n be relevant for Norwegian research
organisations, e .g. NTNU. Collaboration between organisations in Norway and Sri
Lanka could be to the advantage of both (see paragraph 6.5).

C. W ind
W ind energy is free; however, to establish a wind power plant to harness the wind
energy, high capital costs are required. W ind energy development has succe ssfully
been implemented in many European countries, but the driving force s in these
countries have been to fulfil an obligation to reduce the consumption of fossil energy
and in some ca ses the desire to develop a new industry based on wind energy
technology.

In Sri Lanka the situation is different. From an economical point of view, wind energy
can only compete with new thermal power capacity wh en the wind condition is
exceptionally good, that is an average wind speed more than 8 m/s.
The progress of wind energy technology has been encouraging the last years and
even more reasonable solutions are expected in the near future . Hence the wind
energy is not a feasible option in the present situation, but could be an economical
solution within some years. This is especially the ca se for the off shore wind
development where the available technology is premature.
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7.1.5 Import of power from India

Import of power could also better the power balance in the country. A submarine
cable to India should be considered more ca refully for many reasons:

• The power balance of Sri Lanka is weak and the supply system is vulnerable
to annual variations of precipitation and other limitations of the system. A
submarine ca ble would relieve many of the problems connecting to a small
and vulnerable system.

• A future electricity market limited to the domestic system is too small to
operate appropriate.

Norway's wide experience in this field could be of great value.

7.2Rehabilita tion of Existing Hydro Power Plants

7.2. 1 Hydro-power Developments

Laxapana Hydro Power Complex was the introduction of Hydro-Power to the CEB
and it took place in the ear1y 1950s. Since then, this power plant complex expanded
into the present status of 5 ca scaded power plants.

The Mahaweli River development started in ear1y 1970s, and a ca scade of power
plants were built at various stages, and this complex of power plants is now known as
Mahaweli Hydro-Power Complex.

4 larger Hydro-Power plants are also operating in separate ca tchments areas.

7.2.2 Hydro-power plants visited during mission.

To get an idea of the potential for up rating/refurbishment the project team visited the
Laxpana Hydro-Power Complex in the Kelani River. The Laxapana Complex covers
the following power stations:

Power Plant Commissioned
Old Laxapana 1950 - 1958
Wimalasurendra 1964
Polpit iya 1968
New Laxapana 1974
Canyon 1983 - 1989

Only the three oldest plants were visited during our field trip.

The mission was asked to evaluate how an upgrading of existing hydropower plants
could increase the efficiency and the availability of electricity. In this report we use
the following definition:
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8. PETROLEUM SECTOR

8. 1 Oil and Gas Exploration

Oil import accounts for 10 % of total import cost of the country. A growing demand for
petroleum products is expected. No domestic oil resources and total import
dependent makes the country very vulnerable to price and supply fluctuations.
Seismic surveys and satellite gravity surveys are indicating that some off-shore areas
contain geological structures that ca n bear oil/gas reserves.

A ship borne seismic survey has been conducted with TGS-NOP EC Norwegian
Geophysical Company. India has started producing oil in 2000 from an off-shore field
close to the border between India and Sri Lanka. The prospect of finding oil/gas
reserves is promising. So far no regulatory framework for oil exploration has been
established.
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On short-term, CEB is making arrangements for the construction of 300 MW
Combined Cycle Power Plant at Kerawalapitiya with the participation of the private
sector. Arrangements have also been made with the private sector to install 200 MW
of diese l plants at Puttalam and Embilipitiya.

The methodology adopted in the studies optimally selects plant additions from given
thermal as well as hydropower generation expansion candidates which will, together
with existing and committed power plants meet the electricity demand with a given
level of reliability. The mix of source swillbe determined by the Parliament through
regulations.

Based on experience from Norway, existing hydro-power plants designed in 1950-70
do not operate on maximum efficiency. This is according to various reasons related
to the wearing of either electrical equipment, mechanical equipment or the civil work
structures. The potential for new capacity from rehabilitation of Hydro-Power plants
should therefore be investigated.

9.3 Technical Ass istance Programme

9.3. 1 General

Based on the findings of the mission, the project team recommends focusing the
techni cal assistance activities on helping the Government and the players of the
power sector to expand the power system to meet the growing demand for electricity
in and economically viable and least-cost manner, maintaining the momentum of
institutional reforms in the power sector. We recommend building the technical
assistance programme on the following four components:

Part A:
Part B:
Part C:
Part D:

Institutional Reforms in the Power Sector
Rehabilitation and Repair of Deteriorating Hydro-Power Assets
Development of Renewable Resource s
Institutional Cooperation between Government Bodies in the Power and
Petroleum sector.

9.3.2 Institutional Reforms in the Power Sector

The main objective of the reforms is to separate the regulatory functions of the
Government from the management and administrations of power utilities and to
promote the development of commercially viable and autonomous companies.

The new electricity law introduces great changes in the energy sector in Sri Lanka. In
order to comply with the principles laid down by the law it is necessary to reorganise
the institutional structure operating in the power sector and to define the tasks of the
actors, including the state's regulating functions. The process of transition will take
resources and time and requires retraining of personnel involved.

To achieve these objectives we recommend financing consulting services to support
the implementation of the following studies:
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Refurbishing of large hydro-power plants requires special know-how. Special
emphasizes should therefore be put on licence requirement s, economic evaluation of
alternatives, safety aspects, financing, construction wh ile the old plant is operating,
etc.

We would further recommend that the Public Utilities Committee try to stimulate the
interest in up rating and refurbishing old plants by means of seminars and workshops
and by providing information through appropriate media. In this context experience
from similar project and work in other countries should be presented.

9.3.3.2 Upgrading of Hydrometric Network and Database for the Laxapana
Hydro Power Complex

A reliable and continuous hydrologic serviæ , operating a hydrometric network, is an
obvious part of a national system for water resource s assessment. The very
minimum requirement would be stations ca pable of mapping precipitations, surface
water run-off and groundwater levels.

Almost all hydro-power project designs depend on the answer to the question "How
much water -ca n be expected?" Peak rates of flow are basis of design project to
control exce ss water, wh ile volume of flow during longer periods of time is of interest
in designing project for use of water. The answer to the question is found through the
application of hydrometric network.

Adequate and reliable data on hydrology are fundamental for safe and economic
design of installations related to water. The lack of a prope r designed hydrometric
network could soon be a bottleneck for future optimalization of hydro-power
resources.

Based on the above findings the project team recommend ca rrying out a hydrological
study of the Laxapana Hydro-Power Complex. The first phase of the projects could
be "Preparation of a Network Programme for Rehabilitation of the Hydrometric
Network in the Laxapana Hydro-Power Complex." More detailed description of the
study should be ca rried out in the next phase of the study.

9.3.4 Development of Renewable Resources

The Government of Sri Lanka has supported measures for the development and
utilization of new and renewable energy resources for electric power generation over
many years. Mini hydro plants are now being developed and it is expected that their
total contribution will be significa nt in the future. The use of dendro power with energy
plantations is under experimentation. Measures have been made to promote
photovoltaic systems for rural lighting. The development seems to be well under way
and should be widely supported.

In connection with renewable resources several reports and minutes have been
submitted to us. The reports describe plans and visions for the future role of
renewable energy. However, based on the documents received, it seems to us that
this issue needs further consideration and clarification. The plans are not in a
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APPENDIX 1:

Jan . 11 (Sun):
Jan. 12 (Mon):

Jan . 13 (Th u):

Jan. 14 (Wen):

Jan. 15 (Thu):

Jan . 16 (Fri ):

Jan . 17 (Sat):
Jan. 18 (Sun):
Jan. 19 (Mon):

Jan. 20 (Thu):

Jan. 21 (Wed):

Itinerary

Departure from Norway
Arrival Sri Lanka, Colombo. Meeting with the Ambassador and
the Ministry of Power and Energy

Meeting with Ceylon Electricity Board ind . visit to Kelanithissa
Power Plant and Ceylon Petroleum Corporation.
Meeting with Energy Supply Committee , Sri Lanka Energy
Managers Association and Asia Development Bank Resident
Mission
Field visit. Visit to Sapugaskanda Hydro Power Plant, Dendro
Thermal Plant - own ed by Lanka Transformers and Industrial
Service Bureau in Kurunegala incl. visit to their project site in
Madampe. Stay over in Kandy
Field visit. Visit to Laxapana Hydro Power Plant. Stay over in
Kandy
Meeting with Integrated Development Association in Kandy.
Holiday
Meeting with Energy Forum (Bio Energy Association) and
Ministry of Economic Reform Science & Technology
Meeting with Lanka Transformers incl. visit to Transformer
factory at Angulana. Debriefing Session at the Embassy
Return to Norway
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APPENDIX 2: List of abbreviations

ADB
CEB
ECF
ESC
IPP
LNG
LOCO
MPE
NARA
NTNU
OUSL
PUC
RERED
SHS
SLEMA

Asian Development Bank
Ceylon Electricity Board
Energy Conservation Fund
Energy Supply Committee
Independent Power Producers
Liquified Natural Gas
Lanka Electricity Company
Ministry of Power and Energy
National Aquatic Resource s and Development Agency
Norwegian University of Science and Technology
Open University of Sri Lanka
Public Utility Commission
Renewable Energy for Rural Economic Development
Solar Home System
Sri Lanka Energy Managers Association

39



APPENDIX 3: REFERENCES

[l ] Sri Lanka Energy Balance 2000. Energy Conservation Fund
[2] Sri Lanka Rural Electrification Policy. Ministry of Power & Energy, Nov. 2002
[3] Energy Efficiency Conservation and Demand Side Management Strategies for the Electricity

Sector of Sri Lanka. Ministry of Power & Energy, Nov. 2002
[4] Power & Energy for National Development. Ministry of Power & Energy, 2003.12.02
[5] Regaining Sri Lanka with Bio Energy. The Dendro Option. Bio Energy Association of Sri

Lanka
[6] E-Scene. January 2004
[7] The Prospects for Discovery of Oil and Gas and Partnership Building Opportunities in Sri

Lanka. A presentation by Titus Jayawardena.
[8] Daily News, 2 1 Jan. 2004
[9] Statistical Digest 2002. Ceylon Electricity Board
[10] The national importance of the NERD gasifier stove and the need for greater focus on the role

of kitchen in national social development. R M. Ameras ekera, 13 May 2003
[11] Proposed Power Sector Policy Guidelines. Ministry of Power & Energy. Nov. 2002
[12] Long Term Generation Expansion Plan 2003 - 20 17. Ceylon Electricity Board. June 2003
[13] Wave Energy Study - Sri Lanka Southern Coastline. Interim report. Arjuna De Zoysa OUSL),

Kamal Tennakoon (NARA)
[14] Ocean Wave Energy - Feasibility and Prototype Station in Sri Lanka. Arjuna De Zoysa OUSL),

Kamal Tennakoon (NARA)
[15] Technical Assistance to Sri Lanka for the Energy Sector Master Plan. R Stroem, Asian

Development Bank
[16] Prospects, Trade-offs and Challenges of Using Wood Biomass for Power Generation and

Thermal Applications in Sri Lanka. R M. Amerasekera, IDEA, Kandy
[17] Biomass Energy, Gender and Technology. R M. Amerasekera, IDEA
[18] Investment Opportunities in Renewable Energy in Sri Lanka. Seminar Organised by Sri Lanka

Energy Managers Association. SLEMA February 12, 2003
[19] Investment Opportunities in Renewable Energy in Sri Lanka. Proceedings of the Seminar

Organised by Sri Lanka Energy Managers Association. SLEMA February 12, 2003
[20] Mitigation of Domestic Air Pollution. Project Concept Paper. IDEA
[21] Approach of the Energy Forum. Enhancing the Capability of the Energy Sector in Sri Lanka

through Private-Public-Civil Society Alliances. Asoka Abeygunawardana
[22] Resource Potential of Sawdust and its Spatial Distribution in the Kandy District. R M.

Amerasekera, P. Jayaratna, July 2002
[23] Green Energy. Message from the President Ray Wijewardene. Bio-Energy Association of Sri

Lanka. May 2003
[24] A direction for development. Ray Wijewardene
[25] Modern Biomass Energy for Sri Lanka. NN
[26] Sri Lanka Takes Two-Pronged Approach to Reforming Power Sector. Graham Dwyer
[27] Dendro Power Demonstration Facility. P.G. Joseph, AED
[28] Sri Lanka. Wood Energy Situation. NN
[29] Project: Demonstration mini bioethanol plant. University of Moratuwa
[30] Energy Conservation Fund. Expected assistance from the Norwegian Embassy
[31] Project Proposal: Local Wind Power Development. NERDC
[32] Project Proposal for a Saw Dust & Off Cuts Power Plants (SLEMA)

40
















