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(a) How does the rate of return required for projects in Bangladesh differ from that required
in neighbouring countries; and, what can Bangladesh do to reduce the differential, if any?
(b) what measures are required to shorten the approval process and implementation lead times?
Hydrocarbon Exploitation & Regulatory Structure - Bangladesh has proven reserves of
hydrocarbons, particularly gas and coal. Gas exploration and development of existing gas
fields have not kept pace with the increasing demand; as a result, the country faces severe
shortages. One solution is to develop the other resource available in Bangladesh: coal, which
has not been exploited adequately. This Session will also look at the regulatory structure
that is required. Key questions that could be addressed are:

(a) What type of contracts will make Bangladesh more attractive to potential investors in
hydrocarbon exploitation?

(b) What will it take to make coal exploitation a reality in Bangladesh?

Financing Energy Projects - A prerequisite for a successful project is its financing. Power
projects and hydrocarbon exploration programmes are capital-intensive, requiring large-scale
foreign and local financing. While the global financial situation has made project financing
more difficult, those providing capital will require certain conditions to be met. This session
will address some of these key concerns and requirements, in particular:

(a) Is the global financial environment of the post-2008 period more difficult for project
financing?

(b) What can Bangladesh do to increase its attractiveness for project financing?
CONCLUDING PLENARY - The discussion in the Plenary and the Breakout Sessions will
be presented in this Session. The recommendations emerging from this Session will form
the basis for follow-up in subsequent conferences.

Given the importance of this subject, it is contemplated that this Conference be just the
beginning of a process in which the ICC Bangladesh, in cooperation with the Government
and the private sector, will continue to address this critical issue.

This Conference provides a befitting occasion for the ICC Bangladesh to celebrate 15 years
of its existence.

LESSONS FROM THE PHILIPPINE ELECTRICITY CRIS

L. Introductory

In Mid-1992, I Assumed The Presidency Of A Country Literally In Darkness.

A power crisis was shutting down our factories and small shops; and homes in our metro centers were
enduring brownouts that lasted for as long as ten hours a day.

In that inhospitable atmosphere, I launched “Philippines 2000!!!” a strategic plan for reform and
development - whose goal was to raise the country to the threshold of newly-industrializing economy
(n.i.e.) status by the turn of the 21st century.

Of necessity, the development of an adequate and dependable power supply was one of our key
strategies.

“Philippines 2000!!!” was an ambitious - even visionary - undertaking, given our country's record of
lackadaisical economic performance over the past generation. Within six years, however, upon our
“graduation” in march 1998 from the “intensive care ward” of the International Monetary Fund
(IMF) after 35 years and 22 loan programs, the Philippines was being called the emerging “tiger cub”
in Southeast Asia.

And by mid-1998 - despite the devastation of a financial crisis that hit the whole of East Asia and
much of the developing world - we had met most of the growth targets of our medium-term
development plan for “Philippines 2000!!”.

As for the power crisis, we overcame it in 18 months. “by Christmas 1993,” as Time Magazine
noted, “Manila was festooned with holiday lights that blinked - and stayed on.”

How did we do it? Therein lies the story.

Background to the crisis

When a “people power” revolution finally kicked out the marcos martial law regime in february
1986, the new president, Corazon Aquino, inherited a nation ravaged by 20 years of cronyism and
despotism.

Among other initiatives, president Aquino decided to mothball the marcos-era bataan nuclear power
plant (bnpp), scheduled to come on-stream in 1987, amid well-founded suspicions that the marcoses
and their cronies pocketed millions of US dollars in commissions.

The Aquino administration also abolished the ministry of energy (moe), then perceived as corrupt
and useless, and merely existing to accommodate political appointees of the marcos government. It

attached the national power corporation (napocor), the state-owned electricity monopoly, directly to
the office of the president.

The Philippines economy began to turn around in 1987. With new investments, more tourists and
“balikbayan” (returning) Filipinos, and a buoyant national mood, the nation was picking itself up.
Consequently, energy demand which had grown by an average of a mere 1.0% per annum since the
carly 80’s, rose by 9.7% that year, 9.5% in 1988, 4.3% in 1989, and 11.3% in 1990. Even so, no
alternatives were provided for the 600-mw lost by the abandonment of the bnpp project.

There was also no replacement for the abolished moe; hence, policy-makers and executives failed to
give proper attention to the impending power shortage. Instead, president Aquino appointed one of
her key advisers as head of the office of energy affairs, which was a coordinating body - not a line
department.

The imminent acute shortage in power supply was felt as early as 1989 when a couple of old plants
had to be shut down for repairs. Due to lack of maintenance, power plants would inadvertently trip,
affecting the whole grid. Worse, the existing plants could not be shut down for regularly scheduled
repairs because there was not enough back-up capacity - resulting in 8 to 10 hours of daily blackouts
during summer.

When the authorities finally admitted in 1991 that the power crisis would get worse, diesel-fired
power barges and similar generating facilities were procured as stopgap measures, leading to higher
oil import bills and power rates. The economy, consequently, started to dive down. According to the
Asian Development Bank (ADB), the power shortages led to a 6% decrease in gross domestic product
from 1980 to 1991.

The government started addressing the situation only towards the end of president Aquino's term.
In fairness to her, however, she had to deal with more daunting problems: a killer earthquake in
1990, a major volcanic eruption in 1991, the divisive issue of the US military bases in the country,
muslim separatism, communist insurgency, and several coup attempts by military rebels.

In 1991, president Aquino issued executive order 215 which directed the national power corporation
to pursue a long-term private power program and promote more private sector participation in the
energy sector. Just before she bowed out in 1992, mrs. Aquino approved the prioritization of six
power projects that would add 800-mw to the national grid by 1993.

1. Dealing with the power crisis

In june 1992, the philippine power generation system consisted mainly of old and therefore,
inefficient oil-fired power plants, some already serving beyond their normal life span.

Dependable supply from these power plants was only about half of their installed capacity as
breakdowns and repairs became increasingly frequent. The use of hydropower was very limited and
the inadequate water conservation system was easily susceptible to the periodic droughts that hit the
country. Other power sources were much less developed.

In the worst years of the Philippine energy crisis - in 1992 and 1993 - electric power was rationed
among industrial and commercial/residential users as 8 to 12-hour brownouts occurred daily in metro
Manila and other population centers.

Most industrial activities were stifled by the unstable power supply. Millions of workers, particularly
in small enterprises, lost their jobs or livelihood as shops closed due to lack of business.

Even large companies had to reduce working hours, or worse, shut down temporarily, despite their
purchase of their own generator sets. Some 1,600 firms were asked to participate in a voluntary load
curtailment program (vlcp) so that their production shifts could by synchronized with the power
schedules arranged on a rotating basis. The entire population was asked to observe energy
consevation (“enercon”) and water “discipline”.

My first task as president was quite clear: put energy back into the center of the national agenda
where it rightfully belonged. I asked congress for a new law to create the department of energy (doe),
which resulted in the passage of republic act (r.a.) 7368 in December 1992. The doe was mandated
to “prepare, integrate, coordinate, supervise, and control all plans, programs, projects, and activities
of the government relative to energy exploration, development, utilization, distribution and
conservation.”

Then I lobbied congress to grant the presidency - through an electric power crisis act passed in April
1993 (ra. 7648 or epca) - emergency powers to enter into negotiated (as opposed to bidded)
contracts for the building, repair, rehabilitation and maintenance of power plants, projects and
facilities.

The epca also allowed my administration to reorganize the debt-ridden and inefficient napocor,
implement a new pay plan for its employees, and set the ceiling on its return-on-rate base (rorb) at
12%. An extensive rehabilitation and overhaul of napocor's existing plants restored some 1,065-mw
of usable capacity. We also focused on the recovery and reduction of systems losses.

By way of the epca, the philippine amusement and gaming corporation (pagcor), the
government-owned franchise-holder for casino operations, was also required to contribute 10% of its
revenues to the napocor, to help ease the latter's financial burden.

Other energy sector reforms

Innovative schemes such as the build-operate-transfer (b-o-t) law (r.a. 6957 in 1990, expanded by r.a.
7718 in 1995) fast-tracked the building of new power plants without the government incurring
massive public investments, except for right-of-way outlays.

The expanded b-o-t law produced seven “fast-track” power projects - with an aggregate capacity of

more than 900-mw - that broke the crisis and put the country back on the road to economic recovery.

The government also pushed the exploration and development of natural gas reserves from the
Camago-Malampaya field northwest of palawan island, and the promotion of other indigenous
energy sources (geothermal, hydro and coal), and so-called renewable energy alternatives
(photovoltaic technology, biogas and wind energy etc.).

In 1997, my government also urged the passage of a proposed omnibus electric power industry code
which would privatize the napocor and devolve power generation, transmission and distribution
mainly to the private sector under a competitive environment. Unfortunately, because this involved
so0 many complex issues to be ironed out, the bill was not passed during my term. However, it was
enacted into law (r.a. 9136) in June 2001 under president Arroyo.

On top of this, we worked hard for the electrification of our rural areas, particularly those too remote
to be economically serviced by existing grids. Like Indonesia, the Philippines is an archipelagic
country. We have more than 7,100 islands, of which half are inhabitable. In the past, priority had
to be given to the large urban centers, at the expense of the smaller rural communities.

Through the use of various technologies including such unconventional resources as wind and solar
energy, we were able by mid-1998 to achieve 100% electrification of our cities and large towns in our
78 provinces, and about 70% of the 42,000 basic communities (barangays) in our country.

Its feat of solving the Philippines’ power problem in 18 months earned for the Phiilippines’ the
distinction of being the first recipient of the “electric infrastructure award” given to a developing
country by Mcgraw hill's electric power international in may 1998.

IIL. Reinforcing our energy security cover

After restoring the power supply to normal levels, the doe set three basic goals to reinforce our energy
security cover.

The first was to ensure that an adequate energy supply is always available to every potential user.
The second was to ensure the price of national power is affordable, reasonable and competitive.
The third was to ensure all our energy infrastructures are socially and environmentally acceptable.
In symbolic terms, these objectives and other energy sector reforms focused the attention of the
bureaucracy, congress, private sector developers, the media - and the general public - on the national
need to solve our energy problems in a unified and synergistic manner.

Within a month after the epca was passed, we had secured all the essential approvals and
endorsements to get the first “fast-track” power projects going.

For their part, the project developers committed themselves to completing their assigned power
facilities in 10 months.

Before the end of 1993, 505-mw of these priority projects were on stream, in addition to the 350-mw
of regular plants that were started in 1992, during president Aquino's watch.

Availing of the expanded b-o-t law

I suggest developing countries could profitably study the Philippines b-o-t model.

In its many variations, our b-o-t law enables private corporations to invest not only in electric-power
sector facilities, but also in airports and seaports, highways, mass-transit systems, industrial parks,
tourism estates and agricultural joint ventures etc. - without raising taxes and without cost to
government, except for right-of-way acquisitions.

To make it as attractive as possible, we built in incentives such as performance sweeteners, tax breaks
and grace periods.

The energy sector became the showcase of our b-o-t program.

By June 1997, we had completed 27 infrastructure projects worth $4.5 billion, another 60 projects
worth §15.5 billion being worked on, and 20 other projects worth $6.2 billion awarded to
contractors. Half of them were in power plants and underwater transmission lines.

By the time I finished my single six-year term in mid-1998, private investors had completed more
than 5,000-mw of power projects. Independent power producers (ipps) were completing some
4,800-mw more - while projects that would soon produce another 600-mw were in the pipeline.

As we were building up our energy supply, we were also working to enhance our domestic sources of
oil, gas and hydropower.

Early on, we realized that an energy infrastructure dependent on imported petroleum holds the
country hostage to turmoil in global markets such as during the gulf war of the early 1990s.
Indigenous and alternative inputs to energy security

Expanding our energy security umbrella became one of our urgent policies. We realized that this
cover is provided by our indigenous oil supplies and the renewable and alternative energy options,
plus the well-known cross-border gas Philippines and the electricity-grid interconnections that the
Asean states have decided to build throughout Southeast Asia. Yet another safeguard is the Asean
petroleum security agreement - an emergency-sharing measure of regional indigenous oil-gas supplies
in the event of an international supply disruption.

Thus, we sought to encourage exploration of indigenous energy sources - particularly in offshore
locations that had proved so fruitful for our Southeast Asian neighbors.

We also intensified exploration of the geothermal resources generated by the Philippines’
archipelago's volcanic origins.

Through these efforts, we have been able to raise our self-sufficiency level from 35% in 1991 to 42%
in 1997. As of now, the Philippines is about to surpass the US as the no. I user of geothermal energy
with some 2,000-mw already on-line.

By 2005, indigenous energy sources will be providing fully 55% of all our needs. By then, the huge
Camago-Malampaya field northwest of palawan island - estimated to contain at least 2.5 trillion
cubic feet of natural gas - will be fully operational. Already it is feeding through undersea pipelines
into three power plants on mainland L uzon with a combined capacity of 2,700-mw.

The major players in the Camago-Malampaya venture are shell Philippines exploration; b.v. (spex)
and occidental Philippines; and the gas buyers are the national power corporation and first gas power
corporation.

Like the other Asean countries, the Philippines ensures that energy-infrastructure projects are
commercially viable.

With the resultant lowering of electricity costs, we expect consumers to save large amounts of money
during the twenty years of the Camago-Malampaya concession. In addition to the usual inflow of
corporate income taxes, the national government will receive royalties which it will share with local
government units that will also benefit from heightened business activity in their territories.

Now let me say a few words about our alternative energy systems.

Side-by-side with our effort to explore and develop oil-and-gas and geothermal resources, we
promoted new and renewable technologies such as wind pumps, solar photovoltaic systems,
biogas-fired systems, micro-hydros and the like. To deal with small-island and rural energy needs, we
set up a network called the “affiliated non-conventional energy center” throughout the country for
research, for experimentation and for remote community use.

Our most unconventional venture is in alternative energy systems generated by the ocean, sun, and
wind - 0.s.w. for short.

As president, I issued an executive order spelling out the incentives and support the government
would give to private-sector exploration, development and use of o.s.w. energy resources. The
Philippines archipelago is exceptionally abundant in all of them. In fact, a Canadian corporation has
been studying the feasibility of harnessing the exceptionally strong ocean currents of the San
Bernardino straits between the southern tip of Luzon and Samar island in the Visayas.

IV. Liberalizing the energy market

Another crucial aspect of our efforts to stabilize our power supply - and to ensure its development
kept apace with economic growth - is to liberalize the national energy market.

The two key sectoral reforms my government took - deregulation of the downstream oil industry and
privatization of the state-owned petron corporation - generated a great deal of controversy. As we
may expect, interest groups benefiting from regulation resisted the loss of their “rents” and
commercial advantages.

The kind of market competition we wanted in the oil industry has begun to emerge: by now, new players
have gained some 5% of the retail market still dominated by the majors - Shell, Caltex, and Petron.

To attain growth coupled with equity, we launched a social reform agenda (s.ra.) containing a
package of state policies to reduce mass poverty and develop the countryside. A national
electrification administration (n.e.a.) organized electricity cooperatives throughout the country to
accelerate village/household electric power delivery. All the country's 1,500-plus municipalities have
been completely energized - 17 of them through solar photovoltaic systems as a pre-grid mode of
clectrification. Now, government is working to energize the remainder of remotest of our barangays
or villages. Energy and the sustainable environment

The Philippines government recognizes that energy projects impact substantially on the natural
environment. So, it tries to ensure that environmental concerns are accounted for in the effort to
expand our energy infrastructure.

Energy companies such as the Philippines national oil company (pnoc), Petron, and the Napocor
strive to achieve a balance between building energy infrastructures and caring sustainably for the
environment. Communities hosting energy projects benefit from royalty payments which they could
use to subsidize local power rates, finance livelihood projects, and support environmental
conservation programs.

The masinloc coal-fired power plant in Zambales province, the San Roque Multi-purpose Dam
project in pangasinan province, and the mount apo gcothcrmal projects in eastern mindanao serve as
models of the Philippines government's energy program in the context of environmental protection
and conservation. Forest and watershed protection and the prudent management thereof are key
components of this policy.

Also, we have adopted “clean” coal technology as a state policy which will significantly reduce
emissions of carbon dioxide and other pollutants from coal-fired power plants.

V. Lessons from the Philippines

Lesson 1: Speed is critical, there is no room for delays. Our erstwhile power crisis cost the
Philippines billions of US dollars in terms of lost industrial production, decreased export revenues,
lost opportunities in investments and tourism, and a higher debt burden - all because some
authorities failed to act quickly.

The costs of indecision, postponements, protracted debates, - one single day of unnecessary delay
even - are more prohibitive than building the power plant itself. This is true not only for power but
for all other infrastructure.

Lesson 2: Hands-on leadership and political will are vital. Iled my cabinet with an almost one-track
mind. I mandated: we need energy, energy, energy - above all infrastructure priorities.

I put my best technocrats and action men to lead the department of energy, the Napocor, the
department of finance, the national economic and development authority - and all worked together
to end the power crisis on top of all the other concerns the country faced.

I cracked the whip on any sign of indecision, slowness, horse-trading - anything that would impede
our progress.

In a sense, it was much easier for me to convince congress to help my administration in alleviating
the power shortage because even the opposition senators and congressmen themselves were suffering
from the daily brownouts - they had no choice but to cooperate!

I am not saying you need the crisis to actually happen before you can get parliament to act. Just
make it plain to them that the crisis will be real and inevitable if remedial measures are not done at
once. Prevention is always better than cure.

Lesson 3: The political leadership should make the tough decisions because the bureaucracy will not.
With the trauma of the bnpp fiasco, our bureaucracy was scared to make the necessary moves to
improve the power situation, and few among them wanted to put their careers on the line by making
potentially controversial decisions.

It was up to us, the political leadership, to show the way and to make the tough decisions.

Lesson 4: Careful planning is essential, but useless without action-implementation. We believed
that energy security must always be on the national agenda. We gathered a team of experts to put
together our 30-year Philippines energy plan, considering various schedules and options for repairs
and maintenance, rehabilitation or retirement of old plants, the timetable for incoming projects,
growth and demand projections, weather scenarios, and other such variables.

The plan was continuously reviewed and revised as parameters and conditions changed. More
importantly, whatever was needed to be implemented, we carried out immediately.

With such an energy road map, our line departments and agencies could continue to implement
programs and projects regardless of who eventually would succeed as their heads. The key is that
action is taken: what needs to be done is done, what needs to be revised is revised, what needs to be
implemented is implemented.

Lesson 5: Gain international attention. It was clear we would not be able to raise the large levels of
capital needed domestically; that we would have to attract foreign participation. We also wanted the
technology and skills they could bring.

Consequently, I did what any good salesman does - I went out and sold. Iwas severely criticized at
home for the many trips I made abroad. But, those trips had a purpose: arouse interest in investing
in our country. It worked.

We gained enormous support from many of the global energy companies that enabled us to do the

fast-tracking we had planned. Those companies still remain our active partners today.

Lesson 6: Parallel reforms in other critical areas are needed. I moved to empower our people at the
grass roots to raise them to a culture of excellence. Parallel reforms to address the other critical
concerns of our country proved to be complementary moves that helped overcome the power crisis.
First, we spurred industrial and services liberalization. With the help of congress, we removed
decades-old shackles in our banking industry, telecommun- ications, shipping and aviation,
insurance, and the downstream oil industry. Full foreign ownership was allowed in almost all
activities except those prohibited by our constitution for reasons of national security, public safety,
resource protection and community morals.

Then we worked on additional structural reforms. We strengthened foreign exchange deregulation.
We embraced the global trend towards trade liberalization. We revised our tax regime, brought down
our tariffs, eliminated non-tariff barriers, and approved a simpler customs valuation system.

We also continued the privatization of state enterprises as started by my predecessor. We sold the
government's majority share in Petron Corporation, the country's biggest oil refiner and retailer -
40% of Petron went to Saudi Aramco; 20% was sold to the public thru an initial public offering (ipo);
and the balance of 40% was retained under government control.

We encouraged the social security system (sss), one of our state pension funds, to allow millions of
its members to buy and own shares of stock in blue chipcompanies, particularly Petron and the
Manila Electric Company (meralco), under a “subscribe now, pay later arrangement. We devised a
scheme to privatize the metropolitan waterworks and sewerage system (mwss) through competitive
bidding.

Lesson 7: Government intervention should be minimal, and only to initiate projects and ensure that
market forces and competition would prevail. I firmly believe that whenever government or the law
places artificial barriers to competition and market forces, this tilts the playing field in favor of
somebody and, consequently, disfavors somebody else who must pay the costs of the privileges of the
favored one.

In such circumstances, it is the poor and under-privileged that suffer the consequences most of the
time. Less government involvement, we learned, is better for all concerned. Thus, we aimed for less
regulation and less protectionism. We encouraged more productivity and more competition.

The government, nevertheless, does have a role to play: by providing a level playing field under the
rule of law, to foster private initiative where there is none, and to channel private initiative to the
greater welfare of the community. The government must be there to provide a shared vision for the
nation, but to let that vision be fulfilled and achieved by a free, fair and vibrant citizenry.

V1. Energy policies in the new millennium

The lessons of the power crisis the Philippines experienced years ago instructs us clearly on the need
for long-term perspectives and long-term solutions.

In the years to come, government's effectiveness will be measured in terms of its success in laying the
foundations for future administrations to build upon. These foundations will, among others, consist
of enabling laws as well as executive orders and programs that respond effectively to
constantly-changing and ever-increasing energy demands by the growing economy.

In closing, let me share with you what I said during my inaugural speech in june 1992. I said to one
and all:

“we must begin by telling ourselves the truth: our nation is in trouble and there are no quick fixes for
our basic ills. If we are to rise above our problems, we must make hard decisions and resort to swift
and decisive reform.”

I still find this worth repeating, like a daily prayer, to myself and to those that would care to listen.

This Article is contributed to ICC Bangladesh for their Special Publication on Energy; by:
Former President Fidel V. Ramos
of the Republic of the Philippines

LIGHTING KOLKATA SINCE 1899

CESC... An RPG Group Company

One of India.s leading industrial conglomerates, the Rs 15,000 crore RPG Enterprises comprises
about twenty companies with CESC occupying the pride of the place. Operating since 1899, CESC
is a vertically integrated power company serving the twin cities of Kolkata and Howrah, with peak
demand of around 1600MW. The company.s chairman is Dr R P Goenka and its vice-chairman, Mr
Sanjiv Goenka. The RPG association with CESC began in 1989.

Kolkata... a great metropolis

Calcutta, was the first Indian city to get electricity from a thermal power station in April 1899. The
city, famed for its palaces and personalities, was brilliantly illuminated till the early 1970s, when
prolonged power cuts affected life with demand outstripping supply. CESC commissioned a 240MW
power station in Titagarh in 1983 to meet the growing demand of power. 135MW capacity was
built-up at Southern generating station by 1991. But it was not enough. A bold new initiative was
needed.

Meeting the challenge

How the CESC generation network has grown

CESC has 4 coal based thermal power generating
stations with a total capacity of 1225 MW.

All these plants are located in and around the city
of Kolkata. These plants are of various ages,
capacities and technologies.

CESC power plants are among the top perform-

Titagarh ing power plants of India.
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Budge Budge Generating Station is

operating at a PLF close to 100% for last few
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Under RPG, CESC selected a site at Budge Budge (south of Kolkata) to build a new plant, and by
1999, as much 500MW (2x250MW) of capacity had been built up there. Load shedding reduced
drastically. A third 250 MW was added recently. Today, Budge Budge is a 750MW generating station,
out of the total generating capacity of 1225MW. Supplying power to a metro is complex and CESC
was, and is, in the service sector. So other measures were clearly needed, for example, steps to contain
the cost of generation; maximise plant load factor at power stations; minimise distribution losses;
secure supplemental power sources to curtail power cuts; improve reliability of supply; and finally
expand capacity to meet growing demand. To sum up, the consumer service experience had to become
much better.

The 3x250 MW thermal power station at Budge Budge is the pride of CESC.

Today, CESC serves a licensed area of 567 sq.km., and generates most of the power needed. It has 23.6
lakh metered consumers. A total population of nearly two crore use CESC power. Loss in distribution
has been cut by more than half to just 13 per cent, a globally acceptable norm, on a total sales of 7203
million units in 2009-10.

Power price and conditions of supply are determined by the West Bengal State Electricity Regulatory
Commission (WBERC), the state regulatory body for the sector. Kolkata is now virtually free of power
cuts despite continuously rising demand. More importantly, the cost of power in 2008-2009 is lower
than what it was in 2004! How was this achieved? Excellence and efficiency in all sectors provide the
answers.

CESC plants run at very high plant load factor (PLF)

CESC.s power plants are among top 10 in India in terms of efficiency of generation and plant load
factor and this is one of the greatest successes of the RPG team. This has been possible owing to
excellent manpower resources and planning. For example, CESC sources its coal, from its dedicated
mines and external sources. A fine-tuned procurement and logistics structure works to minimise the
impact of problems like coal price volatility and supply disruptions. The beneficiary is the consumer
who gets uninterrupted power at the lowest cost.

Distribution losses have been brought down

CESC puts in huge investments in its distribution network and today operates through a network of
generating and receiving stations linked through thousands of circuit kilometres of the highest quality
power distribution lines. The most recent achievement on this front is the 90km transmission line from
Budge Budge to the Eastern Metropolitan Bypass built without disturbing the ecology of the zone in
any way, despite huge engineering challenges.

The company invests in its receiving stations, in state-of-the-art technology like gas and air insulated
switches and related equipment and control rooms. The result. one of the lowest technical network
losses in India, at around 10 per cent. Investment in distribution rose from Rs 200 crore in 2005-06
to Rs 585 crore in 2008-09.

Linking millions of establishments in an old but continuously-growing urban conglomerate like
Kolkata-Howrah is always a major challenge and in the case of CESC, this is further complicated
by weather and environmental concerns.

It is not uncommon for demand to rise by 100-150 per cent between morning and evening on
the same day. The distribution team works ceaselessly and proactively on strengthening of the
network and undertakes emergency repairs with minimum downtime. It is supported by a network
of establishments and depots monitored from a centralized cluster comprising control rooms,
command centres, regional offices and stores.
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Power theft, a major problem in many cities, has been brought down to around 3 per cent of sales,
thanks to outstanding government and public cooperation and tireless efforts of the company.s
loss control team. Key initiatives, which yielded success and cut T&D loss include detection and
disconnection of tampered meters, de-hooking drives, jamming of service cut-outs, micro-energy
audit in domestic and commercial establishments, implementation of high voltage distribution
systems (HVDS) and information technology empowered surveillance and monitoring. In-house
software was developed to achieve this. The enactment of the Electricity Act 2003 boosted the
success of this initiative.

T&D losses over the years
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Lower cost

Success on this front is a major CESC achievement. The average tariff for CESC consumers, regulated
by WBERC, is among the lowest at Rs 4.56 per unit as on 1 April 2010.

In 2003-04, the average tariff was 415 paise per unit; till 2008-09, the average tariff
was 409 paise per unit. thanks to all round improvement in efficiency!

Cost of power in major Indian cities : 2009-10

(SGCL).

At present, Petrobangla, the Bangladesh Oil, Gas and Mineral Corporation is empowered and
entrusted by an Ordinance of the Government of the Peoples” Republic of Bangladesh (GOB) to
perform the foll lowing:

Exploration and development of the oil, gas and mineral resources as per the policies of the GOB.
¢ Coordinate, plan and supervise the activities of 11 subordinate companies.

*  Overall control and coordination of the production, transmission and marketing of gas,
condensate, CNG, oil and mineral resources produced in the country.

*  Conduct necessary research required in oil, gas and mineral exploration.

* Enter into Production Sharing Contracts (PSC) with International Oil Companies for
exploration and development of oil and gas and to supervise, monitor and coordinate the
activities under the signed PSCs.

¢ Implement important projects to develop the gas and mineral sector with the annual government
fund and assistance’s provided by the friendly countries and international development
partners/organizations.

*  Any other functions and responsibilities as directed by the government from time to time.

The Board of Directors of Petrobangla is the policy making and managing body of the Corporation,

with 5 full-time Directors and Directors from various Ministries. The Corporation is under the

administrative control of the Energy and Mineral Resources Division (EMRD) of the Ministry of

Power, Energy and Mineral Resources. It has also close relationship, through EMRD, with Ministry

of Finance and Ministry of Planning for its development programs. There is also active relationship

with numerous functional bodies such as, National Board of Revenue, Department of Explosives,
and Department of Environment for specific work functions. The activities of the Corporation is
reviewed and examined by the Public Accounts Committee and the Parliamentary Standing

Committee.

Functions of Petrobangla companies at a glance

*  Bangladesh Petroleum Exploration & Production Company Ltd. mandated for Oil and Gas
exploration and Production.

*  Bangladesh Gas Fields Company Ltd. mandated for Oil and Gas production.

¢ Sylhet Gas Fields Ltd. mandated for Oil and Gas production.

¢ Gas Transmission Company Ltd. mandated for Gas production transmission.

¢ Titas Gas Transmission and Distribution Company Ltd. mandated for Gas distribution.

*  Bakhrabad Gas Systems Ltd. mandated for Gas distribution.

¢ Jalalabad Gas Transmission & Distribution System Ltd. mandated for Gas distribution.

Paschimanchal Gas Company Ltd. mandated for Gas distribution.

¢ Karnaphuli Gas Distribution Company Limited (KGDCL) and Sundarban Gas Distribution
Company Limited(SGCL), both are the new companies under formation to deal with gas
distribution.

*  Rupantarita Prakritik Gas Company Ltd. mandated mainly for distribution of CNG, LPG
including installation of CNG refueling station and CNG workshop establishment.

* Barapukuria Coal Mining Company Ltd. mandated for Coal mining at Barapukuria,
which started production in September 2005 with the targeted capacity of 10.00 lakh
metric tons per year. Out of this targeted production, about 7.00 lakh metric tons of coal
per year will be used in the Barapukuria thermal power plant (2 x 125 MW) and
remaining 3.00 lakh metric tons of coal will be locally used particularly by the
brickfields, steel mills, tea-estate and other industries.

¢ Madhapara Granite Mining Company Ltd. mandated for hardrock/granite mining at
Madhapara, which started production in May, 2007 with the targeted capacity of 16.50 lakh
metric tons per year (5,500 tons per day).

Gas Reserves of Bangladesh and its D«

Suppl :
pply Scenario

Presently, Bangladesh is heavily dependent on fossil fuel i.e. indigenous natural gas but as of recent
studies the country is likely to be unable to sustain so dependency for long due to limitation of
proven gas reserve. As an imperative we have to find the alternatives. In Bangladesh, natural gas is
one of the important sources of energy that accounts for 75% of the commercial energy of the
country. Till now 23 gas fields have been discovered in the country. The estimated recoverable
proved and probable (P1 + P2) reserve of the 23 gas fields is 21.05 TCF. Out of which, as of June
2009, a total of 8.37 TCF gas has already been produced and as such the left over proved and
probable (P1 + P2) recoverable reserve is 12.68 TCF. The probable (P2) reserve needs to be
converted into proved reserve (P1) through further appraisal/ development drilling program for
effective gas based forward planning.

Bangladesh is basically an energy deficit country. As far as the current gas reserve is concerned,
proved reserve is sufficient up to the year 2011. Thereafter, if probable reserve could be converted
into proved reserve, it is estimated to be sufficient up to the year 2015. Further to that, if probable
and possible reserves could be converted into proved reserve then it is assumed to be sufficient up to
the year 2019. Even, if the projected exploration ventures do not yield significant positive results or
existing gas fields fail to prove presently estimated reserve, the deficit in supply might be felt earlier.
Subsequently, the country is likely to encounter a net deficit in gas supply from its own reserve if
significant gas discovery cannot be made to  enhance the existing reserve base. Bangladesh would
need 20-25 TCF additional gases by 2025 to keep up its GDP growth of 7%. Therefore, Bangladesh
may have to think about import of gas if significant gas discovery cannot be made. Keeping this in
view, the effort of increasing gas reserves has been continuing at the end of Petrobangla. Since there
have been limitations in the gas reserves and future exploration of gas is always subject to many
conditions, therefore, installation of future gas-fired power plants deserves dual and/or coal/liquid
fuel provisions.

Presently in the FY2009-10 the average daily gas demand is planned to be 2,000 MMCFD and
it is expected to increase this daily average gas demand upto 4,500 MMCEFD in the FY
2019-20. Therefore, in Bangladesh, it has become extremely important to explore and
develop new gas fields to meet the rapidly i d of gas. To i

activities, the whole country was divided into 23 acreage blocks in the year 1988 and was
opened for foreign investments. Through two bidding rounds held in 1993 and 1997, 10
Production Sharing Contracts (PSCs) were signed with a number of International Oil
Companies (IOCs) for 12 acreage blocks. Out of these, 2 PSCs have already expired. Currently
8 PSCs are active in 10 acreage blocks. Beside this, offshore area of the country has been
divided into 28 new blocks and an international tender was floated by the Government in
February 2008 to start exploration activities in offshore areas under Production Sharing
Contract. In response 7 I0Cs have submitted bids for 15 blocks. At present two IOCs have
been selected for PSCs for three blocks where negotiation is going on.

The People’s Republic of Bangladesh has been prioritizing the development of indigenous natural gas
resource with the view to achieving its PRSP and MDG goals through the socio-economic
development of the country. At present power and fertilizer along with some other industries in the
country directly or indirectly depend on this valuable resource. The present government has also
visioned to ensure energy security by the year 2021, where gas as the primary energy source, would
contribute a lot in achieving the target of this government’s vision.

LPG, NGL, LNG & Condensate

With a view of reducing the import of fuel along with producing pollution-free fuel, an LPG
plant was installed at Kailashtila in Sylhet in the year 1998. In November 2007 another
NGL/Condensate fractionation plant has been installed and commissioned at the same
premises. Both the plants are producing sulphur and lead free and environment friendly
quality LPG and Motor Spirit (Petrol) and HSD through the processing of NGL and condensate
respectively. It is to be noted that the capacity of both the plants for processing of NGL and
Condensate are 175 MT NGL and 110 MT Condensate and from which 62 MT LPG, 270,000
Liter MS and 43,000 Litre HSD can be produced per day. But due to the shortage of raw
materials 16 MT LPG, 102,000 litre MS and 20,000 litre HSD are being produced per day.

Condensate produced from the gas fields of Sylhet region are being transported to the
Ash j. The supp d is stored at Ashugonj storage tank and then dellvered to
the slup of BPC for carrying it to the Eastern Refinery Ltd. for p
receiving and delivery quantity was 5-6 million litre per month. Now this quanmy has reached

up to 22 -25 million litre.

Vehicle conversion to Compressed Natural Gas (CNG) is being carried on and promotion of
this mode of fuel is being encouraged. Before using CNG, the uncontrolled emission of motor
vehicles especially from two stroke three-wheeler baby taxis and diesel buses was a major
cause for air pollution in urban areas specially Dhaka City. There was poor visibility due to
alr pollution in many areas of Dhaka city. Eye irritation, respiratory illness, cardio vascular

were to city dwellers. Natural gas of Bangladesh consists of
typically more than 96 percent methane and pracucally contains no sulfur. By raising the
usage of CNG substantial improvement in air quality is observed in urban areas.

CNG stations are consuming approximately 67.24 MMCM gas monthly, which is equivalent to
more than 8.00 crore liters of petrol. Thereby Government is saving foreign exchange worth
Tk. 7,500 crore per year in fuel import. The numbers of CNG run vehicles are increasing day
by day for the positive initiatives taken by the Government. The rate of air pollution has been

Reduction in power charge from FY 2004 has been achieved through outstanding gains in efficiency
in generation, transmission and distribution.

In contrast, inflation between FY 2004 and FY 2009 totalled 33 per cent. The cost of coal,
consumables and equipment has risen sharply as well.

Yet, CESC consumers pay less than consumers in other metros!

Improved fault repair & faster restoration after complaint.

CESC has pioneered the use of ring main units (RMU) of gas-filled RMUs. This has led to faster
restoration of supply and minimum interruption, in addition such equipment provides indication
of the direction of fault facilitating quicker detection of fault and delivers much better safety of
operating personnel.

Improved consumer services

In today’s IT enabled age, consumer services have acquired a new dimension and CESC has not
lagged behind. The company website allows consumers to access a comprehensive range of services
online including bill generation and payment. In parallel, consumers can avail of service like advance
bill payment, pre-paid meters, remote reading of meters etc., despite problems posed by bottlenecks
in supply of equipment needed to render some of these services. Consumers can visit CESC at
www.cesc.co.in with their problems.

CESC in addition serves its consumers through its 24x7 computerized call centre at 1912 /44031912
for power supply faults and also power theft reporting. Special care is taken for building consumer

awareness on power consumption, safety and conservation of energy directly and through the website.

Further initiative: Partnership with Singapore Power

CESC started looking overseas for a partner to improve service quality. Singapore Power, a global leader
in power distribution with a network reliability that is the highest in the world, is the chosen partner.
The partnership has started to identify constraints and opportunities, settle quality control issues
and develop preventive maintenance practices and standard operating procedures besides providing
technical training. Since November 2009, the two partners have launched the Asian Institute of
Power Management to train power sector professionals in best practices in service delivery.
CESC... an envir friendly p

Operating efficiency at power stations has been partly achieved through measures taken to minimise
the impact on the environment. All the new generating stations have attained .zero effluent. status
and use much less water than permitted under existing standards.

The Budge Budge thermal power station is the first in the world to have qualified for
carbon credits under United Nations Fr k C ion on cli change.

CESC recently won the only national award in the environment category for power stations on account
of success achieved in minimisation of dust hazards from coal and fly ash, the complete recycling of
water used in its plants and 100 per cent re-use of generated fly ash in the production of cement by
independent manufacturers in India and Bangladesh.

Way forward

CESC has major plans to raise generation by several times. By 2015, RPG group would add capacity
in West Bengal and other states like, Orissa, Maharashtra, Bihar and Jharkhand. A large part of this
capacity would be coal- based thermal plants. But it would also include substantial hydro power and
other renewable energy. Capacity addition in West Bengal would take care of the growth in demand
of Kolkata area.

In addition to the the capacity building, RPG aims to acquire distribution areas in other cities to
provide improved services to consumers at optimum cost.

Conclusion

As in many other countries, meeting growing customer demand for power on a reliable and cost
effective basis is a major challenge. CESC has proved that it is possible to achieve appreciable
improvements in operations and service quality through the application of appropriate management
skills and innovative thinking.

CESC has established that it is possible to generate more power and at best cost, to transmit and
distribute electricity with minimal losses, and attain world class standards in service and environmental
protection.

This Article is contrlbuted to ILC Bangladesh for their Special Publication on Energy;

PETROBANGLA AND THE INDIGENOUS NATURAL GAS

& COAL RESOURCES OF BANGLADESH

Functions of Petrobangla and its companies

The current statutory basis for Petrobangla is the Bangladesh Oil, Gas and Mineral Corporation
Ordinance, 1985 which reorganized Petrobangla as a statutory Corporation to carry out the purposes
of the Ordinance. Section-9 of the Ordinance specifies the functions of the Petrobangla. It’s Sections
10 and 10A of the ordinance permits Petrobangla to form subsidiary Companies for exploration and
exploitation of oil, gas and mineral resources and to hold shares to any company formed for this
purpose. Pursuant to these provisions Petrobangla now has one exploration and production company
named Bangladesh Petroleum Exploration and Production Company (BAPEX), two production
companies namely Bangladesh Gas Fields Company Limited (BGFCL) and Sylhet Gas Field Limited
(SGFL) and four gas distribution companies named as Titas Gas Transmission & Distribution
Company (TGTDCL), Bakhrabad Gas Systems Limited (BGSL), Jalalabad Gas Transmission &
Distribution Systems Limited (JGTDSL) and Paschimanchal Gas Company Limited (PGCL). Two
other companies are the Gas Transmission Company Limited (GTCL) functioning as the national
grid gas carrier to the distribution companies and Rupantarita Prakritik Gas Company Limited
(RPGCL) which is a NGL processing and CNG marketing company. It is to be mentioned here that
two more gas distribution are in the formation stage which are named as Karnaphuli Gas
Distribution Company Limited (KGDCL) and Sundarban Gas Distribution Company Limited

d remarkably due to widespread use of CNG. In 2001-2002 the number of CNG run
vehicles were 6,734 and these number has reached to 1,64,128 up to June 2009.

In Bangladesh, the reserve of coal is about 2,700 million tones in 5 coal fields so far discovered,
namely Barapukuria, Khalashpir, Phulbari, Jamalgonj and Dighipara which is equivalent to about 37
tef gas. So far, only one field, i.e. Barapukuria, has been developed under a Chinese supplier’s credit.
Commercial production of Barapukuria coal mine commenced from 10 September 2005 with the
targeted capacity of 1.00 million metric ton per year, but till now that targeted capacity cannot be
achieved due to some constraint/limitation. During FY 2008-09 a total of 0.86 million metric ton of
coal was extracted from the coal mine. Most of Coal is being used in 2x125 MW power plant and
small portion are being used in Coal based industries.

Utdlity City pali\:eg iJI:rIiflflh
Reliance Mumbai 706
BEST Mumbai 634
NDPL Delhi 471 Coal
BSES Rajdhani Delhi 471
BSES Yamuna Delhi 461
CESC Kolkata 456

By achieving the full-targeted capacity the coal will be locally used particularly in the brickfields,
steel mills, tea-estate and other industries and will have an impact of reducing deforestation. It is
mentioned here that from inception to June 2009, about 2.40 million Metric ton Coal was produced.

Some Possible Areas of Co-operation by the ICC members

To keep the GOB’s developing efforts in achieving its socio-economic target, both public and private
or joint-venture investment will be encouraged in the downstream activities in the oil, gas & mineral
sector. There are some possible areas of co-operation in the oil, gas & mineral sector of Bangladesh
are mentioned below :

*  As of the country’s present gas transmission network we are yet to construct gas transmission
and distribution pipelines over the remaining 50% areas of the country. Significant investment
in the transmission sector is essential, most immediately around pigging of the existing pipeline
system to improve throughput and check the quality of the infrastructure, and then addition of
compression to increase the capacity of the system. In total an investment requirement of US$
1.3 billion was identified in the transmission sector over the period of 2025, which was defined
in the Gas Sector Master Plan.

¢ Bangladesh encourages Direct Foreign Investment to enhance the industrialization of the
country. After opening of the Bangabandhu Bridge, gas pipeline network has been expanded in
the western zone and further network will be expanded up to Rajshahi & Khulna districts by
2011/12 under ADB funded Gas Transmission & Development Project. Public/ private
entrepreneurs may participate to set-up gas-based industries like cement factory, fertilizer
factory, petrochemical complex, etc. in the western & south-western part of Bangladesh.

In Bangladesh only 10% to 12% of the total population is enjoying gas facilities for their

domestic use, the remaining 88% to 90% people would have felt their needs for LPG usage.
Presently country’s LPG demand is estimated at around 0.30 million MT. Whereas only 10%
i.e. 30,000 MT of LPG is being produced in the public sector and about 20,000 MT is 1mponed
by the private sector. Thus to meet the country’s present estimated LPG demand, it needs
additional 0.25 million MT of LPG for the country. This LPG demand is tremendously
increasing day-by-day.

*  Alongside to the above, industries particularly in the south-eastern part of the country are still
suffering the deficit of their required gas both in the private and public sectors. Therefore,
present and future growing industries are demanding immediate and earnest need of LNG, and
it is believed to have a promising and profitable international LNG market in Bangladesh. In
view of the above, Private entrepreneurs may initiate to look for the prospects of businesses and
bi-lateral co-operations in the energy sector, particularly in regard to the LNG and LPG demand
in Bangladesh. Various international Road Shows have been launched to attract entrepreneur to
invest in the LNG sector. It has a good market in Bangladesh. An overview with estimated cost
& time for possible LNG marketing in Bangladesh has been furnished below:

LNG FSRU (on lease/own basis):

Fast Track

1. Estimated Time 18 months

2. Cost depending on ship size for 130k to 200k vessel is USD 80m to USD 120m

3. Cost for double mooring jetty is USD 50m

4. Other project costs USD 110m

5. Total project cost USD 280m (approx.)

For Permanent LNG Terminal (Estimated Time 36 months)

* Permanent infrastructure for Mooring Jetty, LNG Receiving Terminal, Short Plant,
Regasification Unit, and necessary send out facilities will cost about USD 700m to 800m.

* LNG Cost for 3.80 to 4.00 Mtpa @ USD7.00 is USD 109m - 110m (For gas equivalent
@500mmscfd)

¢ Coal deposits of North-Western part of the country may be the best alternate source of
energy. Investors may come up for investment in coal mines and coal based industries.
Though Bangladesh has also p of coal bed h in some of the discovered coal
fields but yet to achieve modern technology for coal mine as well as extraction of coal bed
methane and as such looking for the international co-operation for such mining
activities. Moreover, possible prospect of gasification of coal deposits and i Ilation of
mine-mouth power plants deserves to be taken into consideration. Investors may come
up for investment in such coal mines for extraction of gas from coal or set up a power
plant in mine mouth to utilize such gases from coal bed.

This Article is contributed to ICC Bangladesh for their Special Publication on Energy; by
Prof. Dr. Md. Hossain Monsur

Chairman, Petrobangla.



