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SUMMARY

INTRODUCTION

Economic Social and Industrial Development in Pakistan is constrained because of power
shortage. The power shortage is estimated as aout 1500 MW. The Government of Pakistan
(GOP) is fully comitted to close the gap. It has therefore sought participation of "Private Sector”
in power generation field.

Induction of power sector in power generation

The Govt. of Pakistan has formulated a policy in Aug. 1985 for induction of private sector in
power generation. Originally it covered thermal generation which was extended in Dec. 1986 to
cover hydel generation as well. (Exhibit A-A11).

World Bank "Window" for Pakistan

A novel variation on the "build-own-operate” project is being proposed by the World Bank for
energy project in Pakistan. Money under the scheme will be loaned to the Govt. of Pakistan for
lending for the projects. The aim is to encourage private funding by cutting the risk to the
companies, World Bank contribution will be $ 150 millin.

Assessment of Small Scale Generation

A team of expatriate consultants (Hagler Bailly & Co and Arthur D. Little) has estimated
small scale power generation potential as 2500 MW over the next 10 years.

Prospects of Small Scale Hydel Generation

WAPDA with cooperation of GTZ W. Germany carried out ranking study of Low Head
Hydel Power Schemes and recommended as below:

Barrages Estimated Power Potential (Mv)
Original Revised

1. Chashma Barrage 200 270

2. Jinnah Barrage 100 120

3. Taunsa Barrage : 90 108

4. Guddu Barrage 40 50

Canals

1. Chashma - Jhelum Link 42 42

2. Rohri Combined 12 15

3. B.S. Link 9 10.5
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Chashma Barrage (270 MW) in public sector and BS Link (10.5) in private sector are in
advance stage of implementation.

In addition to the above, there is big potential of small scale hydel generation on canal falls in
Punjab and on a small rivers and nullas in the North of the Country. Haigler Bailly & Co. have
estimated about 100 MW to 150 MW on canals and 1000 MW to 2000 MW on small rivers and

nullas.

Economics

The installation cost per KW and generation cost per KW h depends upon the head-discharge
and total generation capability. The higher the generation capability the lower would be the cost.
The installed cost per KW on barrage is estimated as $ 600 to 1200 and on canal falls and small
rivers as $ 1000 to 2000. (Source: Arthur D. Little) Exhibit B-1.

Private Sector Concern

Some of the main concern are:-

i) Enthusiasm of Govt. of Pakistan of private sector participation may be short lived.

ii) Risk of nationalisation on change of Govt. policy

iii) Long period is taken by Govt. of Pakistan to take a decision on proposal submitted.

iv) Fair price is not offered after long and complicated price negotiation,

v) Return on capital invested as compared to investment in other industries may not be
attractive.

Conelusion and Recommendations

1.

&

The Govt. of Pakistan has taken constructive step by inducting private sector in
power generation. The Govi. of Pakistan should give special incentive and provide
attractive pricing environments for private sector participation.

The private sector has financial resources and technical know- how and a number of
proposals for small scale thermal and hydel generation have been submitted to Govt. of
Pakistan. The Govt. of Pakistan should form a special Committee to expedite and finalise
these proposals in a short period. i

Hydel generation involves long study of site conditions. The Govt. of Pakistan should
make available data of selected sites for hydel generation and establish realistic purchase
price provision for small scale hydel generation.

The small hydel stations on canals and barrages should be run as base load stations
and high daily load factors allowed.

The private sector may be allowed to sell power to private consumers as well.



SMALL SCALE POWER GENERATION IN PRIVATE SECTOR WITH
SPECIAI. REFERENCE TO SMALL HYDEL POWER GENERATION

1. INTRODUCTION

In the present days after air, water and food, electricity has become an essentiality of life.
The economic, social & particularly industrial development in Pakistan is constrained
because of power shortage. Power is generated mainly through hydel, thermal and
nuclear sources. Development of nuclear power station in Pakistan has its own problem
well known to the nation. The present shortage of power forcing to vecurring "Load
shedding” is a challenge to engineers and planners responsible for power generation. The
shortage in the country as per recent estimate (1985-86) was about 1500 MW or
approximately 38 percent of peak demand which may go up to 3000 MW by 1993. The
"Load” demand has out grown the power generation during the past. The growth in
power consumption has been both extensive and intensive. During the last 10 years
power supply has been extended to remote areas under rapid and extensive village
electrification program. Recent growth in urban domestic consumption has also
increased by about 21% per year.

The Government of Pakistan (GOP}) is fully comitted to closing the power generation gap
but its financial resources are limited. Therefore it has sought participation of private
sector investment in power generation field which is an encouraging break through and
has good response from the private sector.

2. GOVERNMENT OF PAKISTAN'S POLICY POWER GENERATION IN
PRIVATE SECTOR

The Government of Pakistan has formulated a policy in August 1985 for induction of
private sector in power generation. Originally the policy covered thermal generation
only, which during Dec. 1986, was extended to cover hydel generation as well. Copy of
the policy is attached as Exhibit-A-All. The policy defines the conditions under which
electricity from privately run power stations will be purchased in bulk by
WAPDA/KESC.

Some of the procedure and condition of the policy for induction of private sector in bulk -
power generation are:

i. Location and Capacity

The Ministry of Water and Power will determine the location and capacities for thermal
generation suitable to system condition.

ii. Bulk Price & Acceptance of Offers.

The private entrepreneurs will submit complete proposals - technical and financial,
giving location capacity and cost of E&M equipment and civil works, taxes and duties,
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O&M cost, return on equity ete ete and ultimate cost of generation per unit. Ministry of
Water & Power will calculate the bulk purchase price on the basis as if the investment
were to be made by WAPDA/KESC.

iii. Annual Plant Factor

Purchase of power by Government of Pakistan at 60 percent annual plant factor
would be guaranteed. Suitable penality clause will be incorporated applicable to
purchaser and supplier to ensure that purchase and sale do not fall below minimum.

iv. Tax and Fiscal Status

The power station will be treated as an industrial establishment for purposes of tax
and other fiscal regulations.

v) Return of Equity

For base calculation for bulk purchase price of power 15% return on equity was
defined which now has been raised to 18%.

vi) Financial Aspect

In case of thermal generation entrepreneurs will be restricted to two fuels i.e. oil and
indegenous coal. In this respect it is added that Planning & Development Division
(Government of Pakistan) have introduced a project proforma containing 22 items
covering the technical and finanecial aspects of the project which forms the basis of
calculation of the capital cost of the project, the O&M cost and the cost of generation per
unit. The cost of generation is to be calculated in 2 parts, one for the period of debt
repayment and the other for the remaining period,

World Bank "Window' for Pakistan

A novel variation on the 'build-own-operate’ projects pioneered by Turkey is being
proposed by the World Bank for energy projects in Pakistan. The aim is to encourage
private funding by cutting the risk of companies which might be unwilling to take on the
finance from their own resources.

Pakistan is planning a programme of energy projects, in total valued at some $ 2
billion, which it is hoping to construct on the build-own-operate system. Under the
proposal put forward by World Bank officials, some $ 150 million of this would come
from World Bank funds, with a further $ 470 million in grants and concessionary loans
from other countries. JAPAN, the USA, UK, Italy, France and West Germany are
expected to participate. The money would be loaned to the government of Pakistan for
lending on to the projects in private sector.

A quarter of the equity will be provided by the contractors, leaving $ 923 million, or
about 45% to be raised by private sector loans. The risk will therefore be much lower and
it is hoped that private sector will be more willing to particinate.
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3. RESPONSE OF PRIVATE SECTOR FOR POWER GENERATION

The Govt. of Pakistan has probed into the possibility of private sector power
generation for sometime. The contact & response had been very encouraging. The
proposals received are mainly for thermal generation for obvious reasons that the
gestation period is less and return on investment is quicker. Proposals for hydel
generation on canal falls have also been received by the Govt. of Pakistan.

4. ASSESSMENT OF SMALL SCALE POWER GENERATION POTENTIAL

A team of expatriate consultants (Hagler Bailly & Co. and Arthur D. Little) were
appointed by the Govt. of Pakistan to assess the potential for cogeneration and exclusive
small scale power generation facilities in Pakistan and give their recommendations. the
team of experts concluded that:

i. Private sector small scale power generation could play a major role in reducing
current and projected shortfalls in electric generating capaicty. Of the estimated
maximum potential of 2,500 MW, some 1,500 MW could be installed before 1995,
cutting the power generation deficit by two thirds.

ii. The private sector in Pakistan has shown keen interest in investing in power
generation and has the financial resources to do so. However, the private sector is
concerned about the price that WAPDA & KESC are willing to pay for privately
generated electricity.

As stated above the team of experts have estimated the potential for small scale power
generation in Pakistan over the next 10 years as 2,500 MW, which is distributed as follows:

Industrial Cogeneration

o Retrofit of existing facilities = 550 MW
o New facilities = G40 MW
Off-site Generation

o Gas fired = 6256 MW
o Hydro-based = 550 MW
o Coal fired =35 MW

o Other shources = 100 MW
Total 500

Of this potential, approximately 650 MW could be installed by 1990 and 1,540 MW could be
in place by 1995.

Small Scale Hydel Power



The team of expatriate consultants have referred to additional hydropower than what is
stated above (550 MW). According to the inforamtion collected by the team, the total hydel power
potential is estimated as:

- Barrages and Link Canals = 300 MW to 600 MW
- Canals = 100 MW to 150 MW
- Small Rivers ‘= 1000 MW to 2000 MW
Total = 1400 MW 2750 MW

5. SMALL SCALE GENERATION SOURCES

The main sources of small scale power generation (leaving solar and wind) are
thermal and hydel which are further classified as:

1. Thermal Generation

o Steam turbines - coal, oil and gas fired.
o Gas turbines.

o Diesel engines - diesel and furnace oil.
2, Hydel Generation

o High head and low discharge on small rivers and nullas in hilly areas
o Low head and high discharge;

- One barrages.

- On canal falls,

Classification of Plants

Expressions like big plants, small plants etc lack clear definition. The general
classification of size of plant can be made as :

- Generation sets of 100 KW or less = Micro

- Generation sets exceeding 100 KW upto 1000 KW = Mini

- Generation sets exceeding 1000 KW upto 10,000 KW = Small

- Generation sets exceeding 10,000 KW upto 500,000 KW = Medium/Large
- Generation sets exceeding 500,000 KW = Very Large.

The above classification is arbitrary and there are no hard and fast rules as such.
Choice of type of generating plant
The choice of the type of generating plant in each case is governed by economic and
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technical factors, such as:
a. Capital cost per KW of installed capacity.

b. Nature of load - plant factor, load factor.
c. Availability and cost of fuel.

d. O&M cost and other running expenses.
e. Cost of generation per unit (KWh)

f. Technical know-how ete.

6. PROSPECTS OF SMALL SCALE POWER GENERATION BY PRIVATE
SECTOR

Private sector has already showed interest in power generation. Letter of intent has
since been issued to Habibulla Mines/Siemens Groups for 30 MW and 100 MW coal fired
thermal stations at Quetta and Lakhra respectively. Letter of intent has also been issued
to FECTO Group for Diesel Engine power station based on furnace oil at HUB Chowki.
Other proposals which is in advance stage of negotiation is from XENEL - Hawker
Siddeley Group for 1200 MW oil fired thermal station. Other proposal worth mentio here
are from Pak Land - Bechtel Group for 132 MW coal fired station at Lahore and from
Pak Foundry for 120 MW diesel engines power station on furnace oil at Lahore.

On the hydel side the Irrigation and Power Department Govt. of Punjab has agreed
in principle with Army Welfare Trust Rawalpindi for construction of a 10.5 MW hydel
station on Balloki - Suleimanki Link Canal. Negotiations for arviving at a reasonable rate
of sale/purrchase of power is going on with Ministry of Water and Power. The project is
in advance stage. Also agreeent between Government of Punjab and a private party has
been reached for a 2.8 MW hydel station on Link No.2 of D.G. Khan canal. This is most
encouraging on the hydel side.

7. TECHNICAL AND FINANCIAL POTENTIAL IN PRIVATE SECTOR
7.1 Technical Potential

The Government of Pakistan has its concern about the technical potential in the
private sector to maintain and operate a power station. The fact remains that the power
sector is successfully maintaining and operating huge industrial units having most
sophisticated equipment. Some of the big industries like Textile mills, Sugar mills,
Fertilizer Factories etc. have their own power generation (thermal) of over 100,000 KW.
They have highly qualified personnel on their roll. On the hydel side privately owned
mini hydel stations are bing run in the northern area of NWFP. The power sector has
full confidence of maintaining and running power stations. Trained manpower in power
generation relieved from Middle East is available in the Country.
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7.2 Financial Potential

The private sector has sufficient financial resources to invest in development of
power generation on small scale, provided sufficient economic incentive is provided. The
private sector has already shown its ability to form group with foreign interest and
ohtain foreign loan at easy terms. :

Proposals have already been submitted for thermal and hydel power station by
private sectors and letter of intent issued in some cases as referred to earlier. Overseas
Pakistanis are keen to invest in such ventures which are safe and profitable. Pakistani
technical manpower working abroad on the power generation side may invest in private
sector generation in a big way if sound and profitable power generation proposals are put
up to them,

7.3 Concern - Hurdles & Hindrances

The participation and investment by private sector in power generation is unlikely to
be fully utilized in the near future because of a number of hurdles and hindrances and
uncertainties which is a great concern to the investor. Some of these are :

(i) Long period is taken by the departments and concerned Ministries of Govt. of
Pakistan to approve a proposal. This upsets the planning of the project because of the
effect of increase of capital cost of the project due to escalation of cost of material and
labour and fluctuation (increase) of foreign currency vz. Pak Rupee Exchange rate.

(ii) There are three Ministries concerned with the power generation proposals ie.
Ministry of Water & Power, Ministry of Planning and the Ministry of Finance.
WAPDA & KESC are the other Organisations mainly concerned as they are to
purchase power in bulk. The procedure and time taken to finally approve a scheme is
too long and it takes years before a final agreement is reached.

{iii) Another concern of the private sector is that the Government's enthusiasm for
private sector participation will be short lived and after sometime the Government
policy may change. There is uncertainty in the private sector on the Government
policies on taxes and duties.

{iv) Risk of nationalisation exist on change of Government.

{v) The key concern of the private sector is the economic benefit. The present policy
limits the profit on equity to 15% which has now been raised to 18%. The private
sector expect 20 to 25% return on equity after taxation because 15% can currently be
obtained just by lending money with no tax paid. The private sector has doubt that
the Government of Pakistan is really willing to establish an attrative environment
and implement liberal policies to promote power generation in private sector.

{vi) The Government’s policy is clear on increase in sale price per unit on a reasonable
proportion with the rise in tarrif rate by WAPDA/KESC. The policy is not clear for
private sector,
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(vii)The present limit of 60% plant factor and the penality provided if 60% is not achieved
is also another factor.

(viiilhe present policy provides for sale of power to WAPDA and KESC only.

(ix) Fair price may not be offered after long and complicated price negotiation and the
schemes may be dropped which would mean loss of money, labour and time.

(x) Uncertainty about getting licence to sell surplus power to consumers directly.
(xi) Getting foreign loan on easy terms with long repayment period.
(xii)Return of capital invested as compared to investment in other industries etc.
8. SMALL SCALE HYDEL GENERATION
The purpose of this paper is to cover more details and information about hydel power
stations and participation of private sector in hydel generation. the small scale hydel
generation is mainly divided into the following categories:

i. Barrages.

The existing head at the barrages is utilized. The power station location may be with
the barrage or in the "byepass” channel on any side.

ii. Canals
The existing head at canals falls is utilized and sometime two falls may be combined
to have higher head. The power station may be located in the main canal or in a
"byepass” on one side by diverting the canal flow.

iii. Small Rivers

Small dams may be constructed on small rivers in the northern areas and Azad
Jammu & Kashmir for high head and low discharge power stations.

iv. Nullas (Streams)

In hilly areas in northern areas and Azad Jammu & Kashmir. Natural streams may
be trained for hydel generation.

Economics
The cost of small hydel project depends on site conditions (head and discharge) and

size of units. Bulb turbines for low head and high discharge and Cross Flow/Francis
turbine for high head and low discharge are mostly selected because of low cost of
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