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1 .....-----


ABSTRACT
 

This report represents the partial findings of a five-member,
 
multidisciplinary team requested by USAID to assess the progress of the
 
Rural Electrification (RE) Program in Bangladesh. Four areas are 

assessed in this report: the effectiveness of the management system; the
 
system planning and engineering capabilities; RE tariffs and energy
 
sector pricing policies; and the effectiveness of technical assistance
 
(TA).
 

The evaluation concludes that the Bangladesh rural electrification
 
management program has been extremely effective and the major
 
administrative units have successfully carried out their basic objectives
 
and major functions. The Bangladesh Rural Electrification Board (REB),
 
which has the major oversight responsibilities for rural electrification,
 
has successfully developed the distribution cooperatives, called Palli
 
Bidut Samities (PBS's), to the point where the local personnel can carry
 
out their primary duties. Furthermore, the evaluation found that the REB
 
has the engineering capabilities to carry out rural electrification in
 
Bangladesh. The competency of the engineering staff is quite high and
 
the experience being gained by the system planning and engineering staff
 
should greatly add to the decisionmaking capabilities of the REB and
 
PBS's over time.
 

The underlying economic soundness of the PBS's is improving as they
 
mature. The financial performance is generally strongest in those PBS's
 
which supply relatively large amounts of power to irrigation and
 
industrial customers. However, it is likely that most PBS's will not be
 
fully able to meet the current schedule of loan repayment and it appears
 
unreasonable to require all PBS's to begin full repayment only five years
 
after their organization. It is recommended that an attempt be made to
 
tailor repayment requirements more specifically to the economic potential
 
of the various PBS's.
 

The technical assistance has been successful in building the REB and
 
PBS's into viable institutions. The duration of technical assistance
 
required will be about 12 to 15 years; however, the percentage of funds
 
allocated to technical assistance by total project funding by phase is
 
declining. The number of advisors recommended is 20.
 

ix
 



41. 	 SUMM9ARY ANDRECOMMIENDATIONS 

1.1 	 INTRODUCTION
 

This report represents the partial findings of a five-person,
 

multi-disciplinary team requested by USAID to assess the progress of the
 

Rural Electrification (RE) Program in Bangladesh. Four team members
 

spent three weeks in the country, and one team member (responsible for
 

the economic and social assessment) spent six weeks in Bangladesh. This
 

assessment focuses on four areas: The effectiveness of the management
 

system; system planning and engineering capabilities; RE tariffs and
 

energy sector pricing policies; and the economic and social impacts of
 

the implemented program. In particular, the areas the team was asked to
 

assess, and which are contained in this report are as follows:
 

Management System:
 

The relationship of the Palli Bidut Samities (PBS's) to the
 

Rural Electrification Board (REB) and other Bangladesh
 

Government (BDG) institutions. Prospects for enhanced
 

financial and managerial self-sufficiency in the short and
 

medium term, and for autonomy in the long run.
 

- Effectiveness in day-to-day operations--accuracy of accounts 

reliability of service, billing, collections, procurement, 

disbursement, etc. 

-	 Responsiveness to customer needs. 

Recommended levels of Technical Assistance (TA) needed to 

achieve and maintain managerial capabilities necessary to plan 

1
 



adioperate_ acufinanciallyeandtechnicay -viable electrical--­

distribution system. 

System Planning and Engineering: 

Capacity of the PBS's and RIB to plan 
and carry out expansion
 

~of infrastructure and service 
delivery ("intensification") at 

PBS sites. 

- An assessment of existing plans for intensification at PBS
 

sites.
 

Recommendations for implementation of infrastructure expansion
 

and increased service delivery at PBS sites.
 

Recommended levels of TA 
 needed to out
carry planned
 

construction and technical system maintenance for the entire RE
 

program, including other donor 
funded PBS's, through the life
 

of the project.
 

RE Tariff and Energy Sector Pricing:
 

- A review of pricing policies for other sources of commercial 

energy which compete with RE in rural areas. 

- A comparison of tariffs by consumer category in various PBS's,
 

with an emphasis on how these 
tariffs help accomplish
 

efficiency, financial, and equity objectives.
 

A review of non-tariff RE charges, e.g., connection/housewiring
 

charges, etc., which affect consumer financial acceptance.
 

" An assessment of the relation 
between RE tariffs and the
 

economic costs of electricity supply.
 

A review of other existing or planned energy pricing studies.
 



i i-.11-- i d . .33 .. 
An analysis of t e~ econoamic ansocialimpacts is contained in a separate
 

report. The results of this assessment are to be used in the
 

implementation of an anticipated Phase III of the RE program in
 

Bangladesh. The RE program currently is concluding RE II, with the
 

implementation of RE III to begin in fiscal year 1987.
 

RE is administered by the REB which oversees 33 PBS's, which are in
 

various stages of development. The PBS's are cooperatives that provide
 

electric distribution services to rural areas. The PBS's do not generate
 

any electricity themselves, but buy all of their power from the
 

government-owned Bangladesh Power Development Board (BPDB).
 

Seventeen PBS's have been funded by AID in RE Phases I and II. AID
 

funding for RE III will provide commodities for an "intensification" of
 

services provided by the existing AID-funded PBS's as well as provide
 

technical assistance (TA) to the REB and the AID- and non-AID funded
 

PBS's. It is expected that intensification will significantly enhance
 

the opportunities for existing PBS's to become self-supporting, in that
 

it will permit the PBS's to provide hook-ups to additional customers
 

while minimizing changes to the existing infrastructure. The remaining
 

sixteen non-AID-funded PBS's are expected to be assisted by other donor
 

organizations in a like manner, although it is likely that between six to
 

eight additional PBS's will be created over the next few years. However,
 

it is clear that the focus of the overall program will shift from
 

providing electricity to new customers outside the existing PBS's to
 

providing service to a greater number of customers within the existing
 

PBS's service areas.
 



A Buimmary of the report's major findings and recommhendations 
(underlined) iz 
provided below. 
 Details concerning 
the issues and
 
recommendations 
are 
to be found in the remaining chapters. Chapter 2 is
 
concerned with management issues, 
Chapter 
3 with 
system planning and
 
engineering, Chapter 
A with 
energy pricing and electricity tariffs, and
 
Chapter 5 with technical assistance.
 

1.2 SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS
 
1 2.1 Management System 

The initial organization of 
the PBS's by REB 
has been excellent.
 

The PBS's appear to be following REB guidelines in most areas.
 
It appears 
that because 
of the 
excellent reputation REB has among
 
public officials and government agencies, as 
well as 
 the public in
 
general, 
and the general effectiveness of 
 the Chairman and his
 
staff, REB has little problem working with agencies of government at
 
the national, 
 regional, 
and 
 local levels. 
 The par icular
 

relationship among BPDB, REB, and PBS's also appears to be generally
 

good.
 

Overall, 
the directors 
 in the REB 
appear to have excellent job
 
knowledge and skills to apply their knowledge in 
 carrying out their
 

assigned responsibilities.
 

The REB is thinly staffed. The REB Directorateof Financeshouldbe
 

divided into to directorates, one for finance and 
one for accounts.
 
The training of REB and PBS staff has been very 
 good, although some
 
activities 
of personnel 
at the 
 PBS's appear to be done by rote,
 
without much understanding of the underlying 
principles. 
 Follow-up
 
instructionneeds 
to be undertakenat 
alllevels
in order that
 



personnel will,be able to coe with problems which arse that aria
 

out of the ordinary. In particular, additional training is needed
 

for PBS personnel in operation and maintenance- techniques for
 

electric plant equipment, particularly substation maintenance, work
 

order accounting, and materials management and control, as well as
 

management planning and controls. Further training is needed for
 

the local construction contractors utilized by the PBS systems to
 

build short-distance lines. The REB should give thought to training
 

personnel who can be located in the field along with the present
 

superintendent of construction to provide timely technical services
 

and assistance.
 

The entire work-order procedure is not functioning appropriately and
 

appears to have logical gaps in its application. Work-order
 

accounting and training needs to be improved as soon as possible.
 

The technical advisors are working with the REB and PBS personnel in
 

the implementation of bank collections and to assure accuracy and
 

timeliness of the bookkeeping, and that proper control is exercised
 

by the PBS of the collection process. As the system of bank
 

collection of electric service bills is perfected, it is recommended
 

that more of the PBS systems adopt the system, where practical.
 

There have been problems in identifying and appointing key managers
 

in the PBS's, as some have to be replaced after a short period of
 

time. Specific attention needs to be given to recruiti:,ig and
 

training of General Managers and Assistant General Manager, with
 

emphasis placed on interpersonal relations, team building, plSnning,
 

and control.
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Responses and m~embership inquiries to 'memberrequests are made in
a
 

timely and effective manner by PBS personnel. Also, member
 

complainto are 
recorded and handled in an effective way. Resolution
 

of the complaint is recorded and the complaint is registered.
 

Member rights have been effectively addressed in RE I and RE II, and
 
member participation in PBS's 
activities has been excellent. More
 

attention needs to be given to communication between PBSmanagement
 

and membership on current PBS activities. The communication between
 

PBS staff and members of the PBS could 
 be strengthened by adopting
 

the following: 
 (1) holding monthly or quarterly meetings with meter
 

readers to keepthem informed on PBS issues of interest so that they
 

can share these with members with whom they come in contact each
 

Better use 
 made of 


committees; 


month. (2) can be existing member advisory
 

more frequent meetings to keep these committees informed
 

and receive their input on matters affecting the members. (3) Make
 

better use of board 
members and 
member contacts. (4) Hold board
 

meetings at different locations in the PBS service 
area, and invite
 

opinion leaders to attend the meetings and address the board. 
 (5)
 

Hold open house once a year at headquarters and at district offices.
 

(6) Assure that all employees are aware of 
the need of good member
 

communications, and keep all employees informed 
 on issues affecting
 

the members. (7) Have periodic information meetings with opinion
 

leaders and news media to address issues affecting the PBS and its
 

members. (8) A periodic newsletter to the membersgiving them
 

operating reports from the 
 managers and boardpresidents would be
 

useful. (9) 
 The annual member meeting should provide opportunity
 



for members to receive.,nformationromandive-infomatintothe.---­

board and management of the PBS. 

* It is the practice of irrigation customer-s to request disconnection
 

during the off-season and leave payment of their last billing until
 

they require the electric service at the beginning of the next
 

irrigation season. The PBS holds a security deposit equal to two
 

months' bill'for the irrigation'accounts, and this deposit should be
 
applied against the outstanding past-due bills for the irrigation
 

accounts.
 

* The billing of electric accounts seems to be generally timely,
 

accurate, even though laborious handbilling methods are used. In
 

the large PBS_ systems, REB should do a study to determine the
 

I. . cost-effectiveness of billing by computer.
.-., 
 . .,., 
 ,,W: --..-/ :,: . . . ..
/#. 
. ..
.
* Little work is being done with the average PBS member to help that
 

member find ways of effectively using electricity to improve living
 

standards. Studies should be performed to find out how small power
 

users can be encouraged to more effectively utilize electricity.
 

* Intensification will place emphasis on recruiting and training of
 

skilled and semi-skilled labor for operations and maintenance, and
 

preventive mainti~nance of equipment. The training staff needs to be
 

re-evaluated and strengthened in order to meet the 
changing
 

personnel requirements associated with intensification.
I*The REB needs to train PBS _personnel in handling emergency
 
situations,_particularly in the area of restoring_ service where
 

there has been an equipment failure.
 



* There is, some problem in transport for the linemen who service the 

PBS outage calls. Where the PBS cannot furnish motorcycle or jeep 

transport, the lineman must/depend on local transport, which may be 

bus, rickshaw, or oxcart, or walking. This causes considerable 

delay in completing repair work and restoring the electric service. 

The PBS should provide adequate transportation for linemen to make 

service calls, especially in service outage situations. 

Staff retention has been a problem in the PBS's, especially in key 

technical and managerial levels. The primary causes of the 

turn-over appear to be salaries and living conditions in rural 

areas. Emphasis needs to be placed on providing incentives for the 

retention of key personnel. Incentives which could be considered 

are better salaries, better benefits, and performance bonuses. 

Better benefits would include more vacation time, opportunity for 

overseas training, furnishing of transport for personal use, low 

interest loans for purchase of personal transport or other property, 

or periodic trips into Dhaka or other metropolitan centers for PBS 

personnel who are located in very rural areas. 

The problem of equitably distributing load shedding will continue to 

be an issue until BPDB develops adequate generating and transmission 

capacity. The PBS's and REB need to better moitor and understand 

the economic costs associated with load shedding to help all parties 

understand the implications and need for capacity additions. 

While the REB has done an excellent job in defining and carrying out 

its function in the RE program, there is an inherent tendency in 

such organizations to become overly bureaucratic and become too 

Y, !Ii l p , !II i :;: 
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closely involved in the daily operations of the PBS's. The REB
 

should continue in its role with the PBS's as lender, expediter,
 

and helper and institute whatever procedures necessary to assure
 

this role in the future.
 

1.2.2 System Planning and Engineering
 

BPDB is scheduled to have adequate generating capacity by January,
 

1987. However, there is some uncertainty associated with this goal
 

in that the load is growing faster than forecasted, and questions
 

have been raised about the feasibility of some proposed generating
 

units, as well as the proposed schedule for the other units.
 

The BPDB transmission syptem and subtransmission system will have
 

adequate capacity by the end of 1987, which should alleviate
 

localized load shedding problems.
 

" 	 As the PBS systems begin to age, much attention will have to be
 

given by the PBS to substation, line, and right-of-way inspections
 

and maintenance.
 

* 	 More attention needs to be focused on customer characteristics in
 

load 	forecasting at the PBS level.
 

Overall performance of equipment has .been good. Quality inspections
 

have resulted in refusing ordered equipment and restricting certain
 

firms from providing equipment. There does not appear to be a need
 

to limit AID funds for expenditures on U.S. equipment.
 

Nevertheless, there is a definite need to improve the detailed
 

material standards for the purchase of equipment.
 

The load factor is low, around 25%, due largely to irrigation
 

customers. The use of irrigation systems between 6:00 PM and 9:00
 

iK i -I- ... ,i • .ii> i ~ 
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PM should be discouraged using any feasible means. The most cost 

effective-approach appears to -be customer education.­

•iThe low power factor has been recognized by the REB and corrective
 

action is being undertaken.
 

System losses have been recognized as a problem. Unmetered losses
 

will require a concentrated effort by the PBS's to rectify.
 

The REB has done an excellent job in adopting design and material
 

standards. The completion of the development of the detailed
 

material standards to meet the needs of multiple donors should be
 

given high priority.
 

The 	material handling at the warehouse facilities needs to be
 

improved. The use of material standards to verify the receipt of
 

the 	proper material should be emphasized. The material standards
 

should have drawings of each piece of equipment to aid in
 

identifying equipment received. Inventory control should be
 

improved to properly account for all equipment in stock, status of
 

equipment in transit, and equipment on order.
 

The 	quality assurance of equipment and materials received needs to
 

be improved. A testing program should be included in the inspection
 

process. Hardware should be checked for proper dimensions, thread
 

sizes, and mechanical strengths (i.e., random samples from an order
 

of bolt's should be checked for proper size, threading, and torque).
 

Basic electrical tests should be made on the electrical equipment
 

such 	as transformers, regulators, and reclosures.
 

* 	 The performance of the electrical equipment appears to be good,
 

especially considering the harsh electrical operating environment in
 



..Bangladesh. The experience with tha failure of power transformers 

gives an indication of the sevc.re operating conditions and 

consequences. The distribution system design criteria and 

electrical equipment specifications should be reviewed in light of 

* j 

this harsh operating environment to determine if more stringent 

specifications are required for transformers, .regulators, reclosers, 

and insulation level. 

The REB has engineering capabilities to 

Substantial engineering assistance will have 

implement RE III. 

to be Riven to the 

PBS's in the area of systems operation. This assistance will be 

necessary due to the growing size of the total rural distribution 

systems in the country, 

will increase the number 

and the maturing of the existing systems 

and types of operational problems. The 

types of systems operation assistance required will be substation 

operation and troubleshooting, line operation and troubleshooting, 

* maintenance, and repair. 

Much of the expertise built up in the private sector to support the 

PBS's and REB activities is dependent on continued procurements. A 

smooth transition between RE II and RE 

maintaining private sector firms for RE III. 

III is critical for 

1.2.3 RE Tariffs and Energy Sector Pricing 

1 

Bangladesh's commercial energy supply strategy is driven by the high 

cost of petroleum (in terms of foreign exchange), the relative 

abundance of natural gas deposits, and the rapid depletion of forest 

reserves and other traditional fuels. 
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RE is primarily a substitute for petroleum products (kerosene and 

diesel). Electricity prices are subsidized, while petroleum prices
 

are significantly above world market prices, which gives an
 

artificial advantage to electricity use. Government pricing
 

policies should attempt to move energy prices toward equivalency.
 

BPDB tariffs (except bulk rate tariffs to PBS's) have increased
 

rapidly since 1979, with current BPDB and PBS tariffs being roughly
 

equal on average. There are a number of improvements that could be
 

made in the tariff structures to encourage more efficient
 

electricity use: The BPDB bulk power rate tariff should be
 

increased and include a metered demand charge; the PBS's should
 

explore the use of rates for off-peak productive uses in order to
 

smooth their load curves; and there should be a more active
 

application of demand charges and tariff penalties for low power
 

factors.
 

•There are significant subsidies flowing to PBS's. These result from
 

a bulk rate tariff apparently below long-run marginal cost, cheap
 

capital, and operating subsidies for the first five years. The bulk
 

supply costs to the PBS's may exceed actual bulk supply revenues by
 

approximately $5.2 million in FY 85, and the annual operating
 

subsidy was over $3 million per year between FY 82 and FY 85.
 

The financial condition of the PBS's varies greatly. Currently,
 

four of the PBS's have a positive operating margin and nine have a
 

negative operating margin. The variance is due primarily to the age
 

of the PBS and the structure of iLs customer base. Financial
 

projections suggest that none of the PBS's which have been energized
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for five years will be able to make full principal and interest 

repayments in FY 86, The REB needs to re-evaluate its requirement 

that all PBS's be financially self-sustaining after five years, as 

this may not be a feasible goal for all PBS's. However, once a 

realistic goal is set for each PBS, definite procedures need to be 

developed and followed if a PBS does not achieve self-sufficiency 

during the specified period. 

Costs of electric energy to PBS consumers are considerably below the 

costs of alternative sources of energy. This provides an 

opportunity for PBS's to increase their tariffs without 

significantly affecting growth rates of consumers and average 

consumption. By doing this in an appropriate fashion, the PBS's 

..could improve their financial performance without adversely
 

affecting the economic impact of RE.
 

1.2.4 	Technical Assistance
 

TA has proved to be a necessary part of a rural electrification
 

program in a developing country for the first 12 to 15 years. TA
 

began in Bangladesh in 1978, and therefore one should expect a
 

continuing need for TA.
 

The percentage of funds allocated to TA in the Bangladesh rural
 

electrification program has been declining as the program has
 

progressed.
 

Technical assistance has been excellent. The contractors providing
 

TA have built a good working relationship with the REB and the
 

PBS's and an abrupt change in contractors would be very detrimental
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to the RE program. If a change in the TA contractor is made, it
 

should be made gradually, over a period of one year to 18 months.
 

The REB has often used TA as staff additions rather than for
 

institution building. The REB needs 
 to re-evaluate its use of
 

technical assistance with more emphasis placed on transferring.
 

knowledge to the REB staff. 
This may require additional REB staff
 

or a change in the type of personnel on the existing staff.
 

The current TA staffing levels have been adequate. However, RE III
 

will require three additional positions over present levels in the
 

areas of maintenance and repair, material handling, and an
 

additional financial analyst. In addition, twenty-four person­

months of technical specialists are needed; these should include
 

specialists in computerized billing, power usage, and quality
 

assurance. The most critical areas for TA in RE III are in the
 

areas of material management, management and finance, and operations
 

and maintenance.
 



2. MANAGEMENT AND TRAINING 

2.1"INTERAGENCY RELATIONSHIPS -

2.1.1 
 Current Dynamics of Interalency Relationships.
 

(1) Rural Electrification 
Board (REB): The Rural Electrification
 

Board (REB) of Bangladesh was established by an Act of Government in 1977
 

and began operation in 1978. Its major purpose is to provide electric
 

service to rural 
 Bangladesh through organizing, financing, and
 

administering the rural electric 
 societies Palli Bidyut Samities
 

(PBS's). REB is 
a part of the Ministry of Energy of Bangladesh. It also
 

closely coordinates its works with the Bangladesh Planning Commission,
 

which reports directly to the President of the country.
 

The internal organization and operation of the REB is patterned
 

somewhat after the Rural Electrification Administration, an agency of the
 

United States Government which was organized 
in 1935 to carry out the
 

electrification of rural America. 
The governance of REB is vested in the
 

Chairman and seven Board 
members, three of which 
are full-time members
 

and head major divisions of the REB. The remaining four members are
 

representatives of government agencies which have 
direct interests
 

relating to the success of the rural electrification program: 
 the
 

Bangladesh Power Development Board Bangladesh
(BPDB), Agricultural
 

Development Corporation (BADC), Bangladesh Small and CotLage Industries
 

Corporation (BSCIC), and the Integrated Rural Development Program (IRDP).
 

To date, the REB has been remarkably successful in securing funding from
 

the Government of Bangladesh and donor agencies to carry out a proFram of
 

rural electrification.
 

." . 15 
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As of June, 1985, the REB had approved the organization of 33 PBS's.
 
Eighteen of the PBS's are energized and in operation, and 
 the 	other 15
 
are 	at various stages 
 of development. REB 
works with the PBS in the
 

following areas:
 

(a) 	carrying out the initial PBS organization activities;
 

(b) 	doing the system design and construction;
 

(c) 	staffing and training of personnel in PBS;
 

(d) 	developing funding, including re-lending program;
 

(e) 	monitoring the operations and activities of the PBS;
 

(f) 	providing liaison between the BPDB, the bulk power
 

supplier, 
and other concerned government agencies
 

with the PBS; and
 

(g) conducting board elections at the PBS.
 

To carry out these activities, 
 the 	 REB employs consultants,
 
contractors, and technical assistants. 
During the past seven years REB
 
has been developing both 
 its staff and the staffs in the local PBS
 

systems to carry out their responsibilities.
 

(2) 	Palli Bidvut Samty (PBS) 
and 	its Relationship to 
 REB: The
 
Palli Bidyut Samity (PBS), 
 a rural electric society, is the creation of
 
the Bangladesh Rural Electric Board (REB). 
 The 	 PBS has 
 proven to be 
a
 
very effective means 
 of 	 organizing prospective consumers 
into formal
 

groups for the purpose of providing electric service.
 

The PBS is gcverned by a 
local board of directors, elected by 
the
 
censuer 
 , 	 of the PBS. HC;ever, 
 the PBS is subject to the 

regulatior of FEE. The 	 REE 
 init iaiiv finrce and 	 ca:rries out the 

construction 
 of 	 pcwer facilities in 
the 	PBS service area. ThE 
power
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facilities are turned over to the PBS by REB and a debt 
 transfer is made
 

from REB to PBS. PBS personnel are trained in advance of their assuming
 

responsibility for the management and 
operation of the electric plant
 

facilities. The PBS relies on 
 REB to audit, inspect, and monitor the
 

operations of the PBS. In 
 addition, REB 
 provides technical assistance
 

and continued training to PBS personnel, and assures that REB standards
 

are met.
 

The relationship between PBS and REB appears to 
 be excellent. The
 

REB provides the necessary professional and technical guidance, training,
 

and support to the PBS, and 
 the PBS utilizes the services of REB in a
 

very positive 
manner to enhance its operation of the electric system.
 

The relationship between the 
 REB and PBS is very similar to the early
 

relationship between the Rural Electrification Administration (REA) and
 

the local rural electric cooperative in the United States.
 

The PES systems already in operation are monitored closely by REB to
 

assure that REB standards are met. It appears that 
 as the PBS gains
 

experience and provides evidence to REB of its 
 ability to operate
 

effectively, REB gives the PBS more autonomy. The PBS systems presently
 

in operation are at different stages of development and the newer ones
 

require that REB exercise closer 
control and provide more training,
 

support and advice, and technical assistance than to the older PBS's.
 

(3) Bangladesh Power 
 Devekj'.ment Board (BPDB). Bangladesh Power 

Deve.opment Board, which is a part of the Ministry of Energy of 

hangs s is r snsp i ior th& r ion ard transrmission of 

electric pcwer 
 and e-rvY Ior thE entire country. It d-stributes 

electricity in the principal cities of the country, along major roads,
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and to 
 villages immediately 
adjacent to 
 thecitIn 
 addition, the
 
BPDB provides bulk power to all PBS systems. 


The BPDB is required to release customers in the rural 
 areas to the
 
local PBS 
when the 
PBS can 
provide the service. 
BPDB provides only
 
three-phase 
distribution 
service 
 connections 
while the 
PBS provides
 
either single phase or three-phase service, depending on the requirements
 
of the customer. 
BPDB's 
service 
to the PBS 
 is not 
 always reliable
 
because of 
 the nature 
of the 
BPDB's distribution operations, and often
 
results in lengthy power outages for 
the PBS. During 
the irrigation
 
season, 
the BPDB does not 
 have sufficient 
bulk power to deliver
 
throughout the country during 
periods of 
peak electric 
use; therefore,
 
there is almost daily 
load shedding 
for both the PBS and local BPDB
 
operations. 
The PBS systems also have difficulty 
 jetting power delivery
 
points at 
 some load centers simply 
because the 
BPDB does not have the
 

facilities available.
 

Efforts are being made to have both the 
BPDB retail rates, and the
 
bulk power rate 
 charged to 
 the 
PBS, more nearly reflect the cost of
 
service. 
The latest change in 
 the rate charged the 
PBS by BPDB will
 
result in 
a major change in the retail rates charged by the PBS systems.
 

Some PBS rates are somewhat higher than BPDB 
retail rates 
and this
 
causes customer 
relations problems. 
 However, 
PBS personnel seem to be
 
dealing positively with this problem and 
are making 
efforts to maintain
 
good 
working relationships 
at the 
 local level between PBS and BPDB
 
personnel, particularly in coordination of load shedding activities.
 

Each PBS, assisted by REB, negotiates with BPDB 
for its 
 new power

delivery locations 
 and its 
bulk power supply contracts. 
 The Ministry of
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Energy evaluates the success of the PBS systems. Historically, when
 

there has been adispute about standards of operation between BPDB and
 

PBS, the Ministry has in each case ruled in favor of the PBS standards.
 

2.1.2 	 Effects of Interagency Relationships on PBS and REB Operations
 

It appears that because of the excellent reputation REB has among
 

public officials, government agencies, and the public in general, and the
 

general effectiveness of the Chairman and his staff, REB has little
 

problem in working with agencies of government at the national, regional,
 

and local levels. The local PBS is closely identified with REB and
 

therefore enjoys similar working relationships with government agencies
 

and representatives, particularly the Upazila officials.
 

The effectiveness of the PBS operations also is reflected in its
 

interagency relationships. From time to time local BPDB personnel may
 

create minor operating problems for the PBS which are usually quickly
 

corrected by the General Manager of the PBS meeting with the local BPDB
 

manager. The Ministry of Energy has in fact required BPDB to adopt some
 

of the operating standards and practices followed by REB/PBS. Because of
 

the high priority which the government of Bangladesh places on the rural
 

electrification program, there appear to be few if any problems in
 

interagency relationships that will hinder the progress of REB and the
 

PBS.
 

2.1.3 	Recommended Changes in Interagency Relationships for Improved REB
 
and PBS Operations
 

It is not known how closely REB coordinates with BPDB in its load
 

forecasting and long-range planning for meeting the power supply needs at
 

the load centers in the various PBS systems. However, this is a critical
 

area because the PBS's must be assured that the BPDB can deliver the bulk
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power to the PBS substations in 
the necessary quantity and 
 at the time
 

needed.
 

There appears to be fairly goodrcoordination betweenBPDB and PBS in

load shedding. 
This should be closely monitored to assure 
load shedding
 
is indeed necessary since this results in loss of revenues 
to the PBS as
 
well as presenting potential member problems.
 

2.2 
 PBS OPERATION
 
2.2.1 
 Com:arison of Actual Management of PBS with Guidelines for the
IdealCoo erative
 

(1) Service Reliability. 
 Service reliability 
is difficult to
 
measure in 
the PBS because of 
the extensive 
load shedding required by

BPDB. 
The Assistant General Manager 
 in charge 
of construction and
 
maintenance in 
 the PBS maintains a good reporting system which gives the
 
time of the outage, the number of consumers affected, and 
the time power

is restored. 
because of the relatively new electric system which the PBS
 
operates, few outages are caused 
by lack of preventative maintenance.
 
However, as 
 the electric 
 systems begin to age, more attention will have
 
to be given by the PBS to substation, line and 
 right-of-way inspections,
 
and maintenance. 
 REB 
is in the process of training the PBS operations
 
personnel to assume this responsibility.
 

Few outages 
are reported 
 at night 
even though the PBS 
 has a
 
dispatcher 
on duty 24 
 hours 
a day. 
According to PBS personnel., the
 
service reliability of the PBS system appears to 
 be better than for the
 
BPDB distribution system in the rural areas. 
 PBS stations are served off
 
the same BPDB line that serves BPDB's distribution customers. 
 Often PBS
 

personnel will patrol the BPDB lines, 
find the reason for the outage, and
 

.U ,*.. . ii . .... .i!! ! ' 
j 
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call it to the attention of BPDB personnel. By the-PBS performing this
 

service for the BPDB, the power is restored faster to the PBS system and
 

results in less outage time,
 

There is some problem in transport for the linemen who service the
 

PBS outage calls. Where the PBS 
cannot furnish motorcycle or jeep
 

transport, the lineman has to depend on local transport which may be bus,
 

rickshaw, oxcart, 
or walking. Naturally, this causes considerable delay
 

in completing the repair work 
and restoring the electric service.
 

Repairs or changes to 
 be made in the PBS substations have required
 

lengthy outages. However, the technical advisors, working with REB and
 

PBS personnel, have 
helped them to do systematic planning before
 

undertaking the substations work. 
This has resulted in the outage time
 

being reduced considerably. In addition, 
the PBS staff also are being
 

trained to do some of the substation work while the station is energized,
 

which will further reduce outage time.
 

Management personnel are aware of the importance of continuity of
 

electric service to Lhe PBS consumers and carefully monitor the service
 

continuity. In the older PBS systems they have begun systematic 

preventative maintenance programs to reduce the number and length of 

outages. 

(2) Accuracy of Accounts
 

A. Electric Service Accounts:
 

Through cursory observation, the billing of electric accounts seems
 

to be generally accurate. Contract meter readers read all meters
 

monthly. The electric 
bills are based on the electric use as obtained
 

from subtracting the meter 
reading for the previous month from the
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current reading. - The billing -clarks then use a previously prepared
 
billing chart 
showing 
the current tariff 
charges for the varic-s
 
increments of 
use for the particular 
class of accounts. 
The bills are
 
hand-written and delivered to the 
 consumer within five seven days
to 


after the meter is read.
 

The Assistant General Manager 
for member services 
in each PBS
 
visited indicated there are 
 few complaints 
 from consumers about
 
inaccurate bills. 
 A review of 
the records of complaints substantiated
 
his stat'ement. 
 When 
a member believes the 
meter recording 
 the use of
 
electricity to be in error, the PBS will test the meter for accuracy, and
 

if it is in error, render a corrected bill.
 

In the large PBS systems, REB should do 
 a study to determine the
 

cost effectiveness 
of billing by computer. 
 A great deal of useful
 
management information relating to the use of electricity and circuit and
 
transformer loadings 
could be obtained as a by-product of a computerized
 

billing operation.
 

General Leder Accounts:
B. The PBS systems are following the
 
accounting manual 
developed by 
 REB and the technical advisors. 
However
 
the accounting being done in the 
PBS has not progressed beyond basic
 
bookkeeping. 
 The whole 
area of plant accounting, including PBS work­
order accounting, needs to 
 be examined. Changes should be 
made which
 
would enable electric plants constructed and 
 in use to be intsred into 
the PMS plant accounts as quickly as possible. RE and PBS personnel 
need more training In this area. 
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S (3)- Collectionis:-


A concerted effort is 
being made in each of the PBS systems, under
 

guidance of REB personnel, to collect past due accounts for electric
 

service. However, there is one area that 
 needs attention. It is the
 

practice of irrigation consumers to request disconnection during the off
 

season and leave payment of their last billing 
until they require the
 

electric service at the beginning of the next irrigation season. These
 

accounts are always collected before service is restored 
at the
 

irrigation pump sets. These late collections tend to distort the amount
 

of uncollectible accounts and amount to an interest free loan to the
 

owner of the irrigation pump. The PBS holds a security deposit 
equal to
 

two month's bill for the irrigation accounts, and this deposit should be
 

applied against the outstanding past due bills for the irrigation
 

accounts.
 

Daily payments are made to PBS collectors who are stationed at
 

.different locations on different 
days to collect the bills. Some PBS
 

systems are serving as pilot operations by having various banks in their
 

service area collect their 
bills. This method of collection provides
 

more accessibility to payment, locations for the members as well as a
 

higher degree of security of collections. Technical advisors are working
 

with REB and PBS personnel in the implementation of bank collections to
 

assure accuracy and timeliness of recordkeeping and to assure that
 

proper control is exercised by the PBS of the collection process. As the
 

system of bank collection of electric service bills 
 is perfected, it is
 

recommended that more of the PBS systems adopt the system where
 

practicable.
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(4) Materials -andServices Procurement and Control:
 

In general, the PBS 
 systems are 
 following the guidelines developed
 

by REB for obtaining and accounting for materials and services. 
However,
 

it seems 
that there, are problems in following the REB work order
 

procedures with regard to accounting for materials, labor, and services
 

in connection with PBS construction work. It 
appears that there is no
 
way to bring salvaged material back 
 into stock through a materials
 

salvaged ticket, nor does there seem to be 
 a procedure for blanket work
 

orders for service drops constructed by PBS personnel. 
 It is not known
 

how the cost of these service drops affects the plant records of the PBS,
 
if, in 
 fact, it does. More training is needed both in the PBS and with
 

REB personnel in work 
order procedures and records keeping and related
 

accounting.
 

Some attention should be 
 given to the possibility of combining the
 
twe separate materials inventories that are maintained in each of the PBS
 

systems which 
have been authorized to 
do line construction work. 
This
 
would reduce the necessity of the warehouseman keeping two 
sets of
 

materials records. 
 The technical 
advisor in materials handling and
 
control who is 
being requested under 
RE III could provide valuable
 

assistance to REB in developing a plan of action.
 

2.2.2 Changes to Existin Management Systems:
 

(1) Guidelines:
 

REB and the technical advisors are 
in the process of revising a
 

number of the management guidelines 
 including 
policy and procedure
 

manuals as well as 
 basic fo'ms. 
 This will be an ongoing process as the
 
PBS systems mature and change.
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REB and the technical advisors 
have also begun work with the"77 

general manager and his immediate staff in each PBS on identifying key 

management areas and key indicators (operating trends and ratios). They
 

are also helping the general manager and his staff develop plans for
 

managing the activities affecting each of 
the key performance areas.
 

This is 
a part of REB's emphasis on self-sufficiency for the PBS, and the
 

program is well received by the PBS staff. 
 However, more training and
 
technical guidance 
from REB and the technical advisors is needed to help
 

the PBS staff internalize the objectives of the 
 program. There is need
 

for a very disciplined approach 
to planning for change, following
 

through, and carrying out plans to achieve the desired results.
 

REB has stated as policy 
that the PBS's are expected to be
 

financially viable systems, without need for subsidies, and able to repay
 

the construction loan with interest at 
 the end of five years following
 

the date of energization. 
REB needs to clearly state what the penalties
 

are for failure of 
the PBS to attain this financial viability at the
 

stated time, and apply 
these penalties when the PBS fails to meet the
 

viability test.
 

It is possible that the standards for financial viability for 
 a PBS
 

should vary from PBS to PBS 
 because of the differences in density of
 

consumers, revenue per mile of linc, and investment 
per kWh sold. (See
 

Chapter 4.) Technical advisors need 
to work with REB personnel 'to
 

determine if some variation is needed, and, if 
 so, to clearly spell out
 

this variation for the PBS.
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(2),. Daily -Operations­

'Day-to-day operations in the PBS systems observed seem to be carried
 

out in a fairly consistent manner. However, much activity appeared to be
 

by rote, following procedure without planning for the future or relating
 

actions taken each day to achieve future plans and overall objectives.
 

There appears 
to be a need for better coordination of activities
 

between eipartments 
 in some of the PBS systems. This indicates that the
 

general manager in each PBS could use more training in communications,
 

interpersonal relationships, and team building, as could his key staff
 

members. 
And while REB has done a good job in training the PBS staff in
 

the basic operations of 
 the PBS and in providing general monitoring, it
 

appears that REB needs to train the PBS 
personnel in handling emergency
 

situations, particularly in the area of restoring service where there has
 

been an equipment failure.
 

2.3 CUSTOMER AND MEMBER RELATIONS
 

2.3.1 Current Governance of PBS by Members: There is strong evidence
 

that REB has done an excellent job in the initial organization of each
 

PBS. The customer/members have grasped the idea that the 
 PBS belongs to
 

them and that they are to choose the board of directors which governs the
 

operation of their PBS.
 

(1) Application for Service: to a
REB invites potential members 


mass meeting and explanations are given about the organization of the PBS
 

and how the potential 
member may apply for electric set-vice. The
 

individual applies 
 for service, pays the membership fee, and awaits word
 

from REB/PES as to whether he qualifies for service. (Prior to the
 

energization of the PBS, 
 REB decides whether the person qualifies for a
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service -- After the -ines-are- energized, the
connection.- - -PBS PBS board 

makes this decision.) If service is not feasible, the individual is told
 

this as soon as possible, and the reason. In instances where there are
 

several persons requesting service connections in the same area and it is
 

not feasible to provide the service, the PBS board members will hold a
 

meeting with the group to explain why the PBS cannot provide service
 

connections. If service is feasible, PBS personnel advise the persons
 

when they might expect to be connected, how to get their houses wired and
 

inspected, information on rate charges, and rules for payment.
 

However, there is a concern about the follow up actions taken by PBS
 

personnel with members after they are connected to the power lines.
 

There was not time for in-depth study in this area. Observation
 

indicated that the primary emphasis was being given to instdllation of
 

tube wells. It appears that little work is being done with the average
 

PBS member to help that member find ways of effectively using electricity
 

to improve his standard of living. Small power use promotion was a major
 

part of the rural electrification program in the USA in the early days of
 

the program. A study should be performed to see what the needs are in
 

this area.
 

(2) Rights and Responsibilities
 

Members in each energized PBS certainly appear to be exercising
 

their rights, especially in electing the board of directors to govern the
 

operations of their PBS. Most members are also carrying out their
 

responsibilities as members, which were explained to them by REB or PBS
 

personnel when they signed their membership applications. These
 

responsibilities are basically: to pay for the electricity they use as
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prescribed -by-the-PBS; 
o inform 
the PBS of any prbbam they-have with
 
the electric system; to inform the PBS of any known case of 
 power theft;
 
to grant a right-of-way for power facilities on their property; to attend
 
member meetings; and to be informed and vote on issues affecting the PBS,
 
particularly the election of directors.
 

The PBS must maintain 
continuing communications 
with the members,
 

using all possible means 
to keep the membership 
informed and involved.
 
The PBS should make 
full use of all personnel contacts with members to
 

keep members informed. 
Also, REB should continue to emphasize with the
PBS Board of Directors 
 and General Manager and the Assistant General
 
Manager for member 
services, the 
need for 
member communications.
 
Additional training 
 in member communications 
 techniques should 
be
 
provided for the entire PBS staff. 
The strength of 
the PBS lies in the
 

loyalty of the membership. and the 
 support it maintains. Specifically,
 
this area can be strengthened by:
 

A. 
Holding monthly or quarterly meetings 
with meter readers to keep

them informed on PBS issues of interest so that they can share these
 
with the members they come in 
contact with each month.
 

B. Making better 
use of existing member 
advisory committees, holding
 
more frequent meetings 
to keep these committees informed, and
 
receiving their input on matters affecting the members.
 

C. 
Making better use of board members inmember contacts by having them
 

hold quarterly 
 or semiannual meetings in their directorate district
 
to report to the members and hear member concerns.
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., 	 Holding board meetings at different locations in the PBS service
 

area and inviting opinion leaders to attend the meeting and address
 

the 	board.
 

E. 	 Holding open house once 
a year at headquarters and at district
 

offices where 
 the board members are on hand to meet members, answer
 

questions, and hear their concerns.
 

F. 	 Assuring that all employees are aware of the 
 need 	for good member
 

communications and keeping all 
 employees informed issues
on 


affecting the members so 
 that they can give correct answers to
 

members.
 

G. 	 Having periodic information meetings with opinion leaders and the
 

news media to address issues affecting the PBS and its members.
 

H. 	 Preparing a periodic newsletter to the 
members giving an operating
 

report from the manager and board president would be useful. This
 

could be delivered by the meter readers.
 

1. 	 Providing opportunity in the annual member 
meeting for members to
 

receive information 
from, and give information to, the board and
 

management of the PBS.
 

2.3.2. Response of PBS Management to the Membership
 

(1) Requests
 

Responses to member requests are 
made in a timely and effective
 

manner by PBS personnel. Members 
of the Board of Directors provide
 

strong support in this 
 area, often assisting in communicating with the
 

members.
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(2) Inguiries: 

Responses to 
 member inquiries also are promptly responded to by PBS
 
personnel. 
 REB personnel 
 will also assist in responding to inquiries
 
relating to 
 the type of electric service which can 
 be furnished,
 
especially to commercial and industrial customers.
 

(3) Cornlaints
 

Member complaints are recorded and handled in an effective way, with
 
the resolution of the complaint being recorded in the complaint register.
 
The contents of the register 
are reviewed 
to determine 
 if there are
 
patterns of 
 complaints, such 
as wrong meter reading or high bills, and
 
appropriate action is taken by the PBS staff to reduce these complaints.
 

(4) Right ofAppeal
 

Members may and do exercise their right of 
appeal for 
redress from
 
management decisions in the PBS to the Board of Directors. 
There is also
 
indication that some PBS members have appealed local 
PBS board decisions
 
to the REB, although 
these instances 
 appear to be rare. 
This right of
 
appeal is very important for preserving the rights 
of the members to be
 
heard by their 
elected representatives, the 
Board of Directors. 
In
 
general, the PBS board and staffs are very responsive to the needs of the
 
members when these needs are made known to them. 
2.3.3 
Recommended Changes to Improve Customer/Member Relations
 

The PBS systems *,eed to 
give stronger emphasis 
to continuing
 
communications with their members. 
All employees 
 of the PBS must be
informed about 
 PBS programs and policies so 
that 
as they come 
in contact
 
with members they can 
discuss the programs and policies, the 
 reasons for
 

these policies, 
 and how the policies 
 affect the members. Continued
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efforts should be made to 
 meaningfully involve 
members with the PBS.
 
Some 	help 
from 	REB and, possibly, technical assistance will be needed to
 

do this.
 

24HUMAN RESOURCE PLANNING AT REB AND IN THE PBS SYSTEMS:
 

2.4.1 	 Current Staffing Levels
 

REB
 

(1) 	job knowledge and skills: 
 Overall, the directors in REB appear
 

to have excellent Job knowledge and the skills to apply this knowledge in
 

carrying out their 
assigned responsibilities. 
 Below the directorate
 

level, 
 because of work loads, the REB staff is not fully traineanhs
 

not been able to take full advantage of the opportunities to learn from
 

the technical advisors. 
 During the next few years, if REB is 
to supply
 
the future support, training, and technical guidance needed 
bythe PBS
 

systems, it must see 
 that its personnel fully utilize the opportunities
 

to work with and be trained by the technical advisors who will be 
 torking
 

with REB for the next two to five years.
 

(2) 	 Staff Retention: There are some 
problems with statf retention
 

in lower level positions of REB because of 
 the salary levels. This is
 

being overcome 
 in some cases by contracting for services which cannot be 

obtained by employment under the regular salary schedules. In cneral,
 

i I employees are proud to be
n lo 	e l v l 
a part of the REB. Staff retention with the
o it 	on 
 f E 
 b c us 
 f 	 he s la y e s.
key personnl adoes 	

le is i
not 	appear to be a major problem atthis time. 
T 


PBS
 

(1) 	JobKnowledgeandSkills: 
 The 	 PBS staff has sufficient job

knowledge and
w 	 skills to 
 provide for basic operations of the PBS system.
 

2his,
in itself, 
is amazing when one realizes that 
none 	of the staff has
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more than five years experience, and most have much less than five years. 

As an example, lineman trainees had to literally be taught how to hold a
 

screw driver and a wrench when 
they began their training. However,
 

because of the work load, REB 
and the technical advisors 
have not been
 

able to 
 follow up with one-on-one training and observation to assure the
 

training is being put into practice. Additional training is 
 needed for
 

PBS personnel in operation and maintenance techniques for electric plant
 

equipment, particularly substation 
maintenance, 
work order accounting,
 

and materials 
management and control, as well as management planning and
 

controls.
 

The PBS general managers and their immediate 
staffs need further
 

skills training in 
 interpersonal relationships, coordination, and team
 

work. As each PBS develops, the training 
needs will change and the
 

training emphasis should 
change. REB 
staff must be aware of these
 

individual needs and be 
 prepared, from 
an institutional standpoint, to
 

meet these needs if the PBS systems are ever to achieve autonomy.
 

(1) Staff Retention: 
 There is some problem in retaining key staff
 

persons in the PBS systems, including general managers. This problem is
 

exacerbated by the rural location of the PBS offices and the salary
 

scales. Key management personnel, particularly general managers and
 

assistant general managers for construction, operations, and maintenance,
 

have little difficulty in finding positions in 
more urban settings which
 

pay more than the 
positions in the PBS. Incentives which could be
 

considered to redice turnover 
of key employees of the REB and the PBS
 

are:
 



A. Better salaries.
 

B. Better benefits including:
 

(a) More vacation time.
 

(b) Opportunity for overseas 
training.
 

(c) Furnishing of transport for personal use.
 

(d) Low interest 
loans for purchase of personal transport or other
 

property.
 

(e) Periodic trips into Dhaka or other metropolitan centers for PBS
 

personnel who are located in very rural areas.
 

C. Performance bonus.
 

2.4.2 Future Staffing Needs:
 

REB
 

is thinly staffed. 
 It
REB has given some attention to future
 
staffing needs. 
There is indication that additional personnel are needed
 

in the Training and Equipment and Materials Directorates to meet specific
 
work goals in these directorates. 
 A recommendation 
has been made to
 
divide the 
directorate of finance into two directorates, one for finance
 

and one for accounts. 
This recommendation is 
a good one because the work
 
load of the present directorate is very heavy. 
 In the future, there
 
will be need for more support in the area of 
operations and maintenance
 

for the PBS systems. 
 REB should give thought to training personnel who
 
can be located in the field along with 
the present superintendents of
 
construction. 
 Here, they could 
provide timely technical service and
 

assistance to the 33 PBS systems 
 in the operation and maintenance of
 
their electric plants, 
 The REB 
needs to guard against becoming overly
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bureaucratic 
and 	 becoming 
too 	closely involved in the 
 daily PBS
 

operations.
 

PBS
 

The 	PBS 
systems, in general, are reasonably well staffed. 
There is
 

some indication that additional billing clerks and linemen will be needed
 

as 
the number of consumers increases through the intensification program.
 

The problem of lack of adequate transport for linemen in 
some PBS systems
 
makes for very inefficient 
use of a lineman's time in that he must walk
 

or use public transport in the form of a rickshaw, bus, or ox cart to get
 

to the member's premises.
 

Efforts should 
continue to 
 be made in the future to recruit and
 

train the best possible general managers and assistant general managers
 

for the PBS systems. As the management of these systems grows more
 

complex, and the environment in which they operate 
changes more rapidly,
 

management must 
be able to respond quickly to the needs oi these ?:-.'wing
 

and dynamic organizations.
 

2.4.3 	TraininR Programs:
 

The training program 
which REB has developed with guidance and
 
assistance of 
 the technical advisors is good. 
A major problem is that
 

REB has been unable to fully implement the program due to an insufficient
 

number of instructors 
 and 	classrooms. 
 There is also a problem with 
follou-up to assure the training is being put to use by both REB and PBS
 

personnel. Again, this 
 is due largely to lack of REB personnel. Also,
 

there could be better 
 scheduling and coordination 
 to assure the REB
 

personnel who 
are 	in the field working with PBS personnel give feedback
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- to-the-Director-of Training-and,--his staff t~iassist them in 'evaluating 

the success of their training programs. 

The major training areas which need to be given strong emphasis are: 

A. 	 Electric plant operations, including construction, materials
 

control, operation, and maintenance.
 

B. 	Financing and accounting.
 

C. 	Management - Human Relations 
and 	 management for planning 
and
 

control.
 

D. 	 Institutionalization of training given by technical advisors.
 

2.4.3.1. Specific Training Needs
 

(1) 	Construction: 
 Better training and follow-up with construction
 

contractors and PBS employees supervising construction are needed so that
 

the contractors krow the 
 difference between 
good 	line construction and
 
poor 	line construction.
 

(2) 	Materials Control: Additional training and follow-up is needed
 

for 	both REB and PBS personnel in stores accounting and control and how
 

their 	work relates to plant accounting.
 

(3) Operations: 
 Training relating to load management, power
 

factor, and substation operations is needed.
 

(4) Maintenance: Preventive maintenance training and follow-up are
 
needed, especially those relating 
to line and station inspections,
 

right-of-way reclearing, 
etc. Training is needed which 
will 	focus on
 
reducing outage 
time; little or no attenticn has been given to planning
 

how outage time may 
 be reduced. Training should be given 
 to REB
 

personnel in maintenance and of
repair electrical station and line
 

equipment.
 



(5) Financing: The major training need here relates 
 to debt
 

financing and rate making with focus on 
long-range financial forecasting
 

and planning.
 

(6) Accounting: The work order accounting procedure developed by
 

REB is not well understood nor followed by the PBS systems. Much
 

additional training and follow-up are needed here.
 

Most accounting procedures in the PBS systems are followed by rote
 

without understanding the purpose or intent. More training needs to be
 

given relating to the purpose behind the procedures if PBS personnel are
 

going to be able to make decisions.
 

(7) Human Relations: All management personnel, including the
 

general manager, in the PBS systems need training and follow-up training
 

in basic human relations skills, particularly in the ateas of
 

communication and coordination.
 

(8) Management Information: The training in this area has been
 

very limited. General managers and their immediate staffs need training
 

in developing and utilizing data base information in key performance
 

areas 
in order to plan and control the operations of the PBS effectively.
 

Technical advisors will need to assist 
RZB in the strengthening of
 

training programs in this area.
 

(9) Institutionalization of Training Received by REB Personnel from
 

Technical Advisors: REB has, in most instances, used the technical
 

advisors as adjuncts to their staffs and has not really emphasized
 

knowledge and skills transference from the TA's to the REB personnel.
 

4-' * REB must begin at once to give strong emphasis to this area if it is to 

i 
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carry out the support services it 
is scheduled to provide 
 to the PBS
 

systems.
 

2.5 TECHNICAL ASSISTANCE-FOR MANAGE 
NT AND TRAINING:
 

2.5.1 
 Current Impact of Technical Assistance
 

(1) Technical Areas: 
 The progress of the program of rural
 

electrification in Bangladesh is 
outstanding given 
 the ccntraints under
 

which the program has developed. This is particularly true as 
it relates
 

to the development of qualified technical personnel to plan, write
 

guidelines, construct, and operate 
electric plant facilities. The
 

success of the project is due in large measure to the amount 
 and quality
 

of the technical assistance which 
has been provided in the first two
 

phases of the rural electrification program. 
As the program moves into
 

the third phase of 
 the RE program, continuing technical assistance will
 

be required with primary emphasis 
 being on transference of knowledge,
 

skills, and experience to 
 the REB personnel. 
This TA should especially
 

focus on REB personnel responsible for training, guiding, 
expediting and
 

helping the staff in the PBS's.
 

Special assistance is needed in 
both REB and PBS systems in the
 

development of a more 
effective materials handling program. 
 REB needs
 

assistance in 
 implementing its plan for establishing an 
adequate shop to
 

repair the larger pieces 
of electrical apparatus for 
 the PBS systems.
 

The PBS systems personnel need 
further training in the operation and
 

maintenance 
of electric 
plant facilities, particularly substation
 

maintenance, as well as in how to plan 
 for the orderly execution of a
 

major maintenance 
job. Further training is needed 
for the local . 

construction contractors used by the PBS systems to build short distance
 
disanc
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lines. It appears that more technical assistance will be needed byREB . . 

during the third phase of RE because of the additional numbers of PBS 

systems to be served and the fact that each of the 40 PBS systems will 
be 

At the,same time, REB personnelin a different stage of development. 


acquire further knowledge
will be working with the technical advisors to 


and skills.
 

Areas: Technical assistance in the area of
(2) Managerial 


This
 
management has been provided since the inception of the RE program. 


included the development of training manuals and the training of the REB
 

and supporting management
staff, boards of directors, general managers, 


the local PBS, as well as development of written policy and
personnel in 


operational procedures. This assistance, along with the guidance and
 

support for the PBS provided by REB, has enabled the rural
 

advance more rapidly than in

electrification program in Bangladesh to 


many other developing countries. However, assistance in the area of
 

managerial planning and controls needs to be strengthened, :with emphasis
 

given to teaching management concepts as they relate to the key
 

as well as to the basic methods and
a
performance areas for PBS 


and improving performance in each of these
techniques for measuring 


financial and accounting programs in each
 areas. To accomplish o 	th the 


that the data base generated from these areas
PBS need strengthening so 


are sufficiently reliable for progress evaluation and planning 
purposes.
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2 6- CONCL11--=NS AND RECOMMATIONS FOR REB AND PBS MANAGEHENT
CAPABILITIES:
 

2.6.1 
 Overall Effectivenessin Relation to Obectives and Goals:
 
(1) Prograi and PlanninR: 
 The success of REB 
in carrying 
out its
basic objective 
 and major functions 
to establish 
and maintain an
effective program 
of rural 
 electrification 
 in Bangladesh 
 is without


question. 
 Its effectiveness 
 in developing the PBS systems to the point.,

where the local PBS personnel can carry out the day-to-day 
operations in 
 t 

so short a period of time is without parallel.

The local 
 PBS systems 
have achieved a high and commendable measure
of effectiveness at this ..
 

point in 
 their development 
in 
 both overall
 
program and 
operational goals. 
 The challenge for both REB and the PBS
 
systems is to continue 
to enhance 
their 
 levels 
of performance while

coping with 
 ever increasing 
 loads
work in a constantly changing
 

environment.
 

(2) Executionand
Control: 
REB and the PBS systems are moving into
 an accelerated 
program with 
Phase III 
 of the RE program. 
Much effort

will be needed to assure that programs 
are carried 
out in 
 the most

effective and 
 efficient way 
to reach 
the stated goals. 
 Care must be

exercised to 
 assure 
that the necessary 
management 
control 
data are
available to assess progress and to do further planning. 
Managers at all

levels 
 in REB and 
PBS systems must be 
 planners, 
decision makers,

1.mplementors, coordinators, 
communicators, and 
team builders. 
 Each is
 
necessary to execute the plans 
and provide 
 the necessary 
controls to
 assure that 
 the agreed 
upon goals 
 are achieved 
and program objectives
reached. 
Much technical assistance will be needed 
 in the 
 next three to
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five years to assure the effectiveness of the total management teams in 

REB and the PBS systems. 

2.6.2 General Recommendations Relatingto Management:
 

(1) Management Policies: Management policies which were written by
 

REB with technical assistance must be revised as needs change. This is
 

necessary in order to provide current guidelines to both REB and PBS
 

personnel in making the decisions which are necessary in the day-to-day
 

management of the rural electrification program. The updating and
 

revision of some manuals has already begun and this should be continued.
 

New manuals may need to be developed relating to forecasting and to
 

management's planning role in assuring the continuity of the PBS and its
 

financial viability. Policies on effective and productive power
 

utilization and load management should be reviewed.
 

(2) Technical Assistance: Technical assistance has been most
 

effective in RE program Phase I and II and should be strengthened in
 

Phase III as previously stated. Major emphasis in Phase III should be
 

given by technical advisors to training, direct participation in the
 

implementation of systems which they have helped to develop, monitoring
 

and reviewing performance to assure training is being put to the proper
 

use, and to advising on problem areas in conjunction with REB and PS
 

personnel. It is believed that should new organizations be chosen to
 

provide technical assistance for Phase III of the RE program, at least a
 

year, and possibly 18 months, would be required for them to reach the
 

level of effectiveness which the present organizations have &chieved in
 

providing technical assistance.
 



3. ENGINEERING AND SYSTEM PLANNING 

This chapter reviews and assesses the electrical engineering and 

system planning aspects of the Bangladesh Rural Electrification (RE) 

program. Section 3.1 describes the goals and objectives of the program. 

Section 3.2 describes the technical achievements of Phases I and II by 

reviewing construction progress. Section 3.3 describes the power supply 

and power delivery situation for the PBS's by reviewing load forecasting, 

Lenerating capacity, and the transmission and subtransmission systems. 

Section 3.4 describes the demand management problems that the PBS's are 

experiencing indicated by load shedding, load factor, power factor, and 

systems losses. Section 3.5 discusses several aspects of the electrical 

equipment such as standards, material handling, quality and performance. 

Section 3.6 reviews the planning for implementation of Phase III. Section 

3.7 describes the capabilities of the REB and PBS's to perform the 

implementation of Phase III. Section 3.8 gives the conclusions and 

recom-mendations. 

3.1 RE PROJECT GOALS AND OBJECTIVES 

The goal of the Bangladesh RE program is to electrify the rural areas 

of the country by the year 2005. In order to achieve this objective, the 

REB has a five-phase plan for the development of the country from 1978 to 

2005 with 80 to 99 PBS's. Phases I and II are in construction and are 

scheduled to be completed by mid-1988. Phase III is in the planning stage 

with the donor funding agreements in final negotiations. The REB has 

adopted standards for design of 11-kV distrilution systems and 

specifications for materials. The REB engineering objectives are to plan, 

j i41 

Av 
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design, and 
construct distribution 
systems. After construction, the REB
 

will monitor and review 
the operation of the distribution systems under
 

the control of the PBS's.
 

3.2 	RE ACHIEVEMENTS
 

The impressive 
achievements of the rural electrification program in
 

Bangladesh are summarized in Table 3.1.
 

Table 3.1
 

Achievements of the Bangladesh
 
Rural Electrification Program
 

(September 1985)
 

1. 	PBS's approved in Phase I and II 33
 
2. PBS's registered with REB 	 32
 
5. 	PBS's energized 19
 
4. 33/11 kV substations energized 
 37
 
5. Miles of distribution line energized 
 7,274
 
6. Villages energized 
 4,344
 
7. Meters installed 
 169,298
 
8. 	Residential customers 
 130,420
 
9. Households with service 
 326,050
 

10. 	 Commercial customers 
 27,761
 
11. 	 Pumps and Tube wells 
 5,947
 
12. 	 Industrial customers 
 3,413
 
13. 	 Other customers 
 1,757
 

Source: REB Director of Planning
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PBS POWER SUPPLY AND DELIVERY
 

This section defines and describes 
the PBS bulk power supply and
 

delivery situation. Section 
3.3.1 describes the REB load forecasting.
 

Section 3.3.2 discusses the status of the nation's 
 generating capacity as
 

provided by the Bangladesh Power Delivery 
Board (BPDB). Section 3.3.3
 

reviews the problems of the transmission system. 
 Section 3.3.4 discusses
 

the status of the subtransmission system.
 

Each of the PBS's in operation purchases power from the BPDB. 
The
 

tariff between the PBS and BPDB is based 
only on energy usage (kWh). A
 

demand charge is not included in the tariff. 
Each PBS works with local
 

BPDB personnel in the day-to-day operation of the electrical system.
 

3.3.1 	Forecasting
 

Forecasting of future PBS 
 capacity requirements is done at several
 

levels in REB. The Director of Program Planning makes the initial
 

recommendation for building a new 
PBS. Upon approval by the REB to
 

construct the 
new PBS, the capacity requirements are given to BPDB. The 

Director of Planning has a 20-year plan and a five-year plan. He works on 

a daily basis with the BPDB, Ministry of Energy, and the Presidential
 

Planning Commission to coordinate future capacity requirements.
 

The Member of Engineering 
and Director of System Engineering and
 

Design also work with 
BPDB to insure that the timing and location of PBS
 

substations are coordinated.
 

The most recent five-year load forecast prepared by the Director of
 

Planning in July 1985 is shown in Table 3.2. 
 The 	table shows the number
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Table 3.2 Five-year load forecast for all PBS's-
 July 1985
 

Connection target
 

Year 
 SFYP 1985-86 1986-87 
1987-88 1988-89 
1989-90
 

Connections:
 
Residential 
 119118 
 141694 
 214900 
 288325
Commercial 363942 451614
25824 
 28770 
 38323 
 47904
Deep tube well 57771 69211
1064 
 1973
Shallow tube well 

1278 2670 3388 4220
3960 
 4496 
 7974
Low lift pump 
6232 9768 11848
886 1073 
 1681 
 2291
Industrial 2919 3647
2845 
 3166 
 4208 
 5253 
 6329 
 7577
 

Total 
 153697 
 180477 
 267317 
 354417 
 444117 
 584117
 

Load (in kW)

Year 
 SFYP 1985-86 1986-87 
 1987-88 
 1988-89 
1989-90
 

Connections:

Residential 
 19059 
 22671 
 34384 
 46132 
 58231
Commercial 72258
5165 
 5754 
 7665
Deep tube well 9581 11554 13842
15960 
 19170 
 29595 
 40050
Shallow tube well 50820 63300
15840 
 17984 
 24928
Low lift pump 31896 39072 47392
10632 
 12876 
 20172 
 27492
Industrial 35028 43764
71125 
 79150 105200 131325, 158225 
 189425
 

Total 
 137781 
 157605 
 221944 
 286476 
 352930 
 429981
 
Coincidental 
 80000 
 91510 128867 
 166337 
 204922 
 249660
 
Peak load (kW)
 

Energy (in NWh)
 
Year 
 SFYP 1985-86 1986-87 
1987-88 1988-891989-90
 

Connections;

Residential 
 42882 
 51010 
 77364 103797
Commercial .31019 162581
11621 
 12947 
 17245
Deep tube well 21557 25997 31145
23345 
 28041 
 43290 
 58582
Shallow tube well 74336 92591
15840 
 17984 
 24928 
 31896 
 39072
Low lift pump 47392
8164 9888 15490 21112
Industrial 26899 33607
76815 
 85482 113616 
 141831 
 170883 
 204579
 

Total 
 178668 205351 
 291933 378775 468206 
 571895
 
Source: REB Director of Planning
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of customers, load demand, and energy sales projected over the next five
 

years. One can make several observations concerning this projection.
 

First, the peak demand of the PBS's will triple in the next five years
 

while the peak demand of the country is expected to double. Second, the
 

relationship between peak demand and energy 
sales has at its foundation
 

the Lasumption of a constant annual load factor 
of 26% for the five-year
 

period. This indicates that on 
 a planning basis, no improvement in the
 

load factor is expected in the next five years.
 

In summary, forecasting is very difficult during this expansion
 

period because of uncertainties in the number of customers, their energy
 

demand (kW), and energy usage (kWh) patterns. The present forecasting is
 

reasonable and 
 should be improved through experience gained with customer
 

energy usage characteristics. Attention should be given to better
 

understanding customer energy 
 usage characteristics and improving
 

forecasting techniques. The ability to accurately forecast future energy
 

demand and usage is 
 essential to the long-range development of rural
 

electrification.
 

3.3.2 BPDB Generating Capacity
 

The BPDB Power System Master Plan Study was published in February
 

1985 as an interim report. The plan projected total system capacity
 

increasinE from 1017.5 MW in 1985 to 7195.0 MW in 2005. 
For the five-year
 

period 1985-1990, planned capacity is expected to double 
to 2071.5 MW.
 

The BPDB Reserve margin is shown in Figure 3.1. This curve shows a
 

deficiency in generating capacity during all of 1986 and 1987.
 

Two observations 
 can be made. First, portions of the country are
 

presently experiencing load shedding on a daily basis, and during the
 

•( ( 
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irrigation season, this load shedding i' widespread. In fact, some PBS's
 

must shed 50% of their load during the peak hours of 6 p.m. to 9 p.m. 
Two
 

factors which lead to 
this situation are (1), inaccurate forecasting of
 

future load growth, i.e., load ii. growing faster 
than expected and
 

(2),inability to meet the 
planned capacity addition schedule. Improved
 

performance in these two areas 
is indicated.
 

The second observation is the effect of 
.the 	planned generation
 

addition of the Kaptai Hydro Power 
 Station in 1989 as described in the
 

master plan. Units 4 and 
5 are being added with a rating of 50 MW each
 

for a total of 100 MW. There seems to be some doubt if 
 the units can be
 

counted as firm capacity 
during the peak load season due to insufficient
 

water resources. 
The peak load season occurs during the irrigation season
 

(December to 
May) when the water resources are not available to drive the
 

additional units. 
 If this is the case, then the five-year plan of
 

doubling generating capacity from 
1985 to 1990 would be 10% short of its
 

goal. The hydro power station was proposed to USAID in 1981 and not
 

recommended.
 

3.3.3 	Transm'*ssion System
 

The BPDB transmission system is a 132-kV system. 
The system is built
 

on double circuit towers designed for operation at 230 kV. Only one of
 

the two 
circuits has been strung and is in operation. The one circuit in
 

operation is not yet at 
capacity and there is spare capacity for expansion
 

with the additional circuit and increase in voltage level.
 

The installation of new 132-kV substations and new PBS substations is
 

being coordinated to allow for separate breakers to supply the 
 33 kV
 

-j subtransmission line 
 to the PBS substation. This should greatly improve
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the reliability of service delivery to those PBS substations. During 1986
 

and 1987, BPDB is increasing the capacity in 20 substations (132 kV/33 kW)
 

that serve PBS substations. Until this capacity is added, some PBS
 

substations will be experiencing load shedding on a daily basis due to
 

these capacity deficiencies.
 

3.3.4 Subtransmission System
 

The subtransmission system is owned and operated by BDB. The
 

voltage level is 33 kV. The BPDB serves customers with 33 kV/400V line­

to-line three-phase distribution transformers. The nominal service
 

voltage is 230 volts. The PBS serves their distribution substations with
 

this subtransmission system antd then distributes piwer with 11 kV feeders.
 

The terms and conditions for RE II required BPDB to undertake a program of
 

rehabilitation and maintenance of 33/11 kV substations and subtransmission
 

lines which supply PBS substations. The PBS's presently have to assist
 

BPDB in the repair and maintenance of the 33 kV lines until this
 

rehabilitation program is completed.
 

3.4 PBS DEMAND MANAGEMENT
 

The demand mwnagement of the load profile of a PBS's customers can
 

have a dramatic effect on the utilization of installed facilities and,
 

therefore, the revenue collected. Power factor and system loss were
 

originally designed to be benign factors to the distribution system.
 

However, the assumptions in the original design hhve not been realized and
 

design changes and operational changes have been necessitated. While the
 

REB and PBS's have recognized thpse factors and have started corrective
 

actions, the results have not yet been realized and their effectiveness is
 

yet to be determinad.
 



49
 

3.4.1 	 Load Sheddink
 

The PBS's I-ave been expe-riencing load shedding for the last year and
 

are expected to have this problem until at least December 1987. The
 

problem is twofold. Because of an insuffIcient capacity in the BPDB
 

subtransmission sv)','m in so.,me locations, load shedding is occurring on 

almost a daily basis a t . r:e PBS's. The other slde of the problm is a 

deficiency in total sys tem gelerating capacity which is -,.x.tr4nced during 

the irrigation season. T1se c.apacity problems are 	 beyond the control of 

the 	 PBS and must be ;o -.. ,,,d until hPDB incresos it z ::. . ... ::city. 

The 	 PBS's Live ju:i,, iin5c'ous and have g,-nerally r:ot n::cted more 

load 	than their system r:ipacity. ThFrefore, if they had sufficient BPDB 

capacity they _uld not !:isve inv load shedding. 

There is ai .. n in .- rgy sales and a loss of revenue associated 

with 	load sl'-.. iding. If a I'BS with a 15 r5; peak d'omand must. shed 10% of 

Its 	peak load for four hours or, a daily basis, then a 6.8Z reduction in 

energy sals and rew:,Pue can be expected. This calculation is "hased on a 

15 	 W pea4k d--and, .5, s-.-jdfactor, 32,850 KW annual erergy salts without 

slhe I i -,,d Iav ,'r anr! ar, annual t-'.a reod, .;rtion i r ere rgy 

sales of 2,19) .h. 

Also, the load shedding is increasing the loading cycles on the 

eIecti ica - -, nt i ,,d could h;ave in effect on equIl,Ifnt ]ifeti-e and 

ya 1nt eriarire. 

3 .I . ad Io 

C'SIC 	 facttr is t*-, ratco of the a ; a Pd 

n 
car 	 * e)i, l C':' ,. C,d or. T he loa, ,;: ..ri ri J .;c .or 

car 	 .,eo.retiuii :r;Er {r~m. C to 2.t he icoad 1~.tcz s n inri. a..con o 
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utilization of the installed facilities. 
The greater the load factor, the
 
greater the utilization of the facilities. 
A low load factor, 20 
 to 40%,
 
indicates 
a peak loading problem. That is, 
the facilities 
have a low
 
average usage but during very short periods a 
high usage is expe-rienced.
 
The load factor for the PBS is averaging about 25%. 
 The cause of this low
 
load factor is the irrigation load which uses electricity from December to
 
May and then does 
 not consume 
any electricity 
for the remainder of the
 
year. The cause of the poor load 
 factor has 
 been recognized 
 by the REB
 
and PBS's. 
 Their solution 
 is to educate the irrigation customers and
 
persuade them to 
 not use 
 their pumps from 
6 a.m. 
to 9 p.m. The
 
effectiveness of this approach is yet to be determined.
 

3.4.3 
Power Factor
 

The power 
 factor, which is an expression of the relationship between
 
the useful current and the total current in 
an electrical 
 device, in the
 
original design 
 criteria 
was envisioned 
not to 
 be a problem. The
 
assumption of a large portion of energy sales to domestic 
 consamers which
 
traditionally have 
 good power 
 factors led to a system design believed to
 
have good power factor. 
 The actual experience, 
however, 
 is thac
 
commercial 
and industrial 
 loads have 
 had 
 the large portion of energy
 
sales. 
These consumers use 
 motors 
which have 
 varying and 
 poor power
 
factor. 
 As a result, REB has had to 
start requiring industrial customers
 
to correct 
their pmo-er factor with 
capacitors. 
 Also, PFE 
 is
 
'id p1a'.n to 
 a 


ths 
 s ' -r - er 
factor control. At a .a Per 

!,i 
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3.4.4 System Loss
 

The system loss of each PBS is reviewed ona a monthly basis by REB.
 

The losses are averaging about 21% 
 for all PBS's and includes technical
 

losses and unmetered losses. The technical losses 
are attributed to the
 

distribution lines 
 and transformers. 
 The unmetered losses are attributed
 

to theft of service, estimated meter readings, and meter reading errors.
 

The problem is in determining 
the extent of losses attributable to
 

technical factors and to unmetered 
losses. The main interest is in
 

reducing the unmetered losses. Some changes have been made to reduce the
 

technical losses.
 

3.5 ELECTRICAL EQUIPMENT
 

This section reviews the problems and challenges with electrical
 

equipment and material by discussing the areas of standards (Section
 

3.5.1), materials handling (Section 3.5.2), equipment procurement (Section
 

3.5.3), quality (Section 3.5.4), and performance (Section 3.5.5).
 

3.5.1 Standards
 

The REB has adopted the U.S. REA standards for system design and
 

material specifications. These standards have 
 provided for a consistent
 

design and zonstruction of the PBS distribution systems across the country
 

and across rdonor countries. In moving from RE I, which was 
 funded by
 

USAID, to 
 RE II, which was funded by several countries, an adjustment had
 

to 
be made in the method of specifications for materials. In 
RE I the
 

materials were specified according to ma'2fcturers' catalog nuibers, a 

con~non ract'c& >, the U.S. H: wE.'e:-, Re I, equip::iirt was procured 

from suppliers it. many I ferr.' coutr- ies which were net farni3ar with 

nor did they uilize the U.S. catalog system. As a result, the material
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specifications were revised to provide more detailed functional
 

specifications and requirements and to remove the catalog number
 

specification method. Adjustments have been made to the specifications
 

allowing equipment procurement from many foreign suppliers; this has
 

satisfied the procurement policies of the donor countries.
 

The development of detailed functional specification is, however, an
 

ambitious undertaking requiring considerable engineering experience and
 

manpower. The detailed specifications have been developed by
 

Gilbert/Commonualth during 1984-85 using their home office support. The
 

actual use of these specifications has just begun in the last half of
 

1985. Because of these changes in the procedures for specifications,
 

there has been a period of time when the specifications have been less
 

than desirable.
 

Another problem with specifying a particular piece of equipment has
 

arisen in RE II and will be experienced in RE III. This occurs when new
 

equipment is ordered and must be both functionally equivalent and design
 

equivalent. Without being able to cite a model number or equivalent in
 

the specifications, complete compatibility cannot be assured.
 

An example of this occurred during RE II when Motorola connunications
 

equipment was desired for the World Bank-funded PBS's. The procurement of
 

this particular equipment was desirable so that it would be compatible
 

with RE I equipment. B, being compatible, the repair training,
 

experiencc, and ,are parts c .Kii"es c;:: ce coult be us-ed for the 

ni ef- WEr-;t E '.r:--71,r;t L 11 r auactuet Wouldf 7 rent 

require addtonal tra,'ining and spare parts t- r& on stcre in the ter, er 
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process, the two lowest bids met the specifications but were not design
 

equivalent.
 

3.5.2 Mnterials Handling
 

This section discusses the problems associated with the handling of
 

equipment and materials from 
the time they enter the country until they
 

are installed as part of the PBS distribution system. First, a summary of
 

the handling of the equipment is given, followed by a summary of some of
 

the problems.
 

The Director of and
Equipment Materials is responsible for the
 

material during this period. 
 Because the majority of equipment utilized
 

in the rural electrification of Bangladesh must be 
 obtained from foreign
 

suppliers, the efficient handling of this equipment is critical.
 

Equipment and 
material shipped to Bangladesh is received at the main
 

REB warehouse in Khulna in the southwest 
 part of the country. The
 

material is offloaded, identified, inspected, and 
stored. The material
 

must be stored according to requirements of the donor country which funded
 

its purchase. Payment for 90% 
 of the order is made when the supplier
 

ships the material. Upon receipt, the 
 REB sets aside 120 days for
 

inspection. If no problems are 
found with the material, then the last 10%
 

of the pa)ent is made to the supplier. 
 Records of receipt, inspection,
 

a2 acceptance of the material must be kept. 
 Then, the material must be
 

transported by local transportation contractors to proper
the PBS. 

Material ;ur hv:sd by a donor m:,ur~trvmust be sent tc thE- PBS b 

c:Or s . c,C At Sa strediUte ?a, t ts aL 0 din7 

because they are building the inttia, facilit-eE. ano intensifi'ation of 
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facilities. However, the PBS ma.y purchase material from the REB for minor
 

construction and must keep material for connections and replacements.
 

Separate storage of PBS material is, therefore, required. After the
 

storage of REB material at the PBS, it is then transported to the job site
 

for installation. There are many steps in the process, the majority of
 

which are carried out. with manual labor with almost no handling machinery.
 

The solution of the problems identified below would improve the overall
 

efficiency of this operation:
 

1. Transport on U.S. ships. Fifty percent of material purchased
 

with USAID funds must be transported to Bangladesh using U.S.-owned
 

shipping companies. Arranging shipment with these constraints is not an
 

easy task.
 

2. Identification of the material and equipment. The number and
 

variety of parts req"lred to build a distribution system is enormous and
 

identifying one part from another is not an easy task. It is further
 

complicated because there are apparently no drawings associated with the
 

REB list of materials or description of parts.
 

3. Storage of parts. The efficient storage of material to prevent
 

damage and to allow easy retrieval is a necessity in a warehousing
 

faci]ity.
 

4. Segregation of material by donor purchase. The requireient to
 

a¢ e. a 'uore material a cording t. rr ,.- ;r ates t:., , 

c =,C5v t : . . : = , e r '5 . . . : '" 7 : " 7.'y . > . 

S tC t. r-t -J. . .*, n: s*. -.~c u:i!l er a:L, a .. 

to the ].ist appear to be difficult. 
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6. Separate stores at PBS. The requirement of two physical stores
 

at the PBS seems to be unnecessarily complicated.
 

7. Return of material to stores. 
 The return of material to stores
 

and proper accounting appears to be a procedure not. yet used.
 

3.5.3 Equipment Procurement
 

The policy for procurement of commodities with AID funding has been
 

to restrict the sources 
to the United States and developing Third World
 

countries. The Bank
World funding restricts the sources to countries
 

contributing to the Bank and developing Third World countries and requires
 

the selection criteria for a procurement to be low bid regardless of
 

quality or compatibiliLy. Other individual country donors usually
 

restrict procurement of commodities to their country.
 

The countries which have provided equipment to the RE project were
 

reviewed with the Director of Procurement. Because no summary records are
 

kept, an exact accounting 
is not possible. Based on his experience, the
 

countries providing equipment 
were ranked base upon the amount of
 

equipment procured from 
 that country. Countries providing the most
 

equipment are, in order, the United States, Brazil, South Korea, Thailand,
 

Bangladesh, and a group consisting of Idia, Taiwan, Japan, Finland,
 

France, and Sweden.
 

In discussing the sources of equipment 
 with the technical advisors,
 

there appears to be some 
second sourcing which brings in equipment from 

countries . . ,. irn and ... Urion ,h on thet . .. wh: are not acbove 

list. Nc: the .rs fr: 1% c __ t -._ r.e- :-..:n: 

prc'zurez are c7: ::r:a,. ecui:,t n~n~ ur~ , bu: 2r.st.5 d or<e: eql:.r.ent 

from ancthe: 
 country not on the restricted list of countries. The AiI 
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policy of restricting procurement 
 to Third World countries to build up
 

their manufacturing capabilities and world competitiveness is working. 
 In
 

the case of South Korea's power 
 equipment business, 
they are providing
 

equipment that is of equal quality to equipment manufactured in the United
 

States and at a competitive price. 
 This would indicate that the AID
 

procurement policy 
with Third World 
 countries should be reviewed. 
 In
 
addition, because a U.S. standard design 
criteria has 
 been adopted, some
 

of the equipment 
procured is typically only used in the U.S. and is
 

therefore 
only available 
 from U.S. manufacturers 
 (i.e., voltage
 

regulators).
 

In reviewing the procurement procedure 
with the Director of
 
Procurement, the procedure the 
 REB is is
using excellent. A tender
 

bidding process 
 is used. The invitation 
 for bid is prepared by the
 

Directorate of 
 Procurement 
 and is given 
 a financial and engineering
 

review. (The 
 technical assistance 
advisors also participate in the
 

review.) The bids received are given a 
financial and engineering review
 

including technical 
 assistance 
advisors to select 
 the contractor for
 

award.
 

The REB has been coping with 
three problems in the procurement of
 

equipment:
 

1. The selection criteria for 
a bid at 
first was heavily oriented to
 
selecting a bid based on 
costs. 
 This has been modified; now adherence tc 

specificatons, c aIw- adnr cs: re a crmsiCr . 

As.....
s I ,.th ct.s'r 
 s have been
 

changed from specifying a catalog 
 nun=ber to detailed technical
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specifications. The transition from one method to 
 another has created
 

some problems in completely specifying the required equipment.
 

3. The ability to procure new equipment and to maintain
 

compatibility with existing installed equipment Is essential. 
Maintaining
 

compatibility by using the present procurement 
method of competitive
 

bidding is difficult in some instances. The usual method to insure
 

compatibility in those instances is to source the procurement.
 

In stunnary, the equipment procurement procedure utilized by the REB
 

is very good. The REB needs to continue selecting equipment based upon
 

specifications, quality, cost.
and The completion of the detailed
 

technical specifications 
 for equipment is essential to procurement of the
 

proper equipment. Based upon the experience 
 to date, there does not
 

appear to be a need to limit AID commodity purchases 
to United States
 

suppliers. There also does not appear to be a need to 
 limit ptirchases to
 

Third World countries as well. There is 
a need for some AID commodity
 

purchases to be made on a sole source basis.
 

3.5.4 Qualitv
 

The quality of equipment and material procured is determined by the
 

standards used in the tendering process. 
 Three checks can be made to 

determine if the quality of the equipment and material is meeting these 

standards. First, the manufacturing plant can be inspected prior to 

ordering or manufacturing of the equipment to ensure that the supplier has 

t .i'j-.or fac!litie, tihnlrque F ar aoalit'; assurance 

irspec Lion. 

p a d T--S has d er t thP or. facr , a re7. a 

(prinharil'v india, Korea, and Thailand), due to the developing nature of 
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The plant inspections are made by a
these suppliers in the world market. 


team advisor. No REB representative is sent on plant

consulting 


inspections due to foreign travel restrictions by the GOB. A new approach
 

whereby inspectors
is to be Implemented for these plant inspections 


various parts of the world who make inspections on behalf of
stationed in 

The inspection of aGilbert/Co:,-onwealth's other operations will be used. 

plant dues not guarantee quality as there have been cases when the 

the material was rejected uponinspection did not identify problems but 


delivery. Also, re:h:'nditions have been made not to order from some 

suppliers based upon plant inspections.
 

The second check to ensure quality is to include in the standards a
 

and reporting on equipment and
specific request for factory testing 


power equipment such as
material. This is being done in some cases for 


should be given to expanding the use of
transformers. Consideration 


equipment and
factory testing. The third check of 	quality is to have the 


The present inspections are based on
material inspected upon delivery. 

procedure should bevisual i!t .pection of oquipment. A .ore rigorous 

established to inc c t, iing. There are a number of simple tests 

in insuring the
requiring very little eq-, ipment which could be effective 

quality of materials.
 

in resolving anyThe Director of Prour&:;ent deals with suppliers 

q-ualiLy p:t'b:--, i4ntif>ed upon inspection of equipment and material. 

Th- ,c r.,.i(-t -ire t.cr-':-sibi~ity of the Director of Fquapnent 

. -G *n ' ' ti;e oe. :urrence of q'ia It', prc V ens wi tn the 

'	 . " : " "" Director of Ir,'. : ,,T-t," " 	 '. 

prc,blens. rne of the difficulties in 
carl be cited aE hav g qiity 
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examining the quality issue 
 is that records are kept on each invitation,
 

but 
no summrary statistics are available. 
The six cases cited are:
 

I. & 2. Two companies from India were awarded contracts for delivery
 

of bare 
 conductor and did not deliver the conductor, Both companies were
 

blacklisted. When 
a company is blackllsted by REB, they 
 will not place
 

any additional orders with that company until the present order is brought
 

into compliance. Also, they inform 
 other government agencies of the
 

problem with the suppl'ier.
 

3. A Korean ccm;,any was boycotteo due to inferior anchor logs. The 

company corrected the problem arid is now in good standing. 

4. A Korean firm providing hardware was blackiisted due to inferior
 

parts. Twenty percent of the order was rejected and the company was
 

requested to replace the 
 hardware. The company has 
never replaced the
 

parts.
 

5. A Taiwan company supplying single phase electric meters was
 

blacklisted due to quality problem.s.
 

6. A Korean firm supplying insulators has been blacklisted due to
 

quality problems. The 1ution ofres the problem has not been finalized. 

An summary, t h,,Ud lity problems appear to be minor as indicated by
 

the number of ins;tanc-es involving actions with a 
supplier. However, the
 

nu±rof var;. M -re 1~r:gtLs~k'K~n f r ' RF PnUd the 
consu:tants whc visit the fed inqaations intiia'es a re.;ter q.alitv 

problem. Th s !C>-;. . . p-: ­ . sr:gtL or 

mate ri als, an U- pro! e ".1cc , -ac't nz- : e., 1,: ~ u -Eru. ', t n P r a par .n r . 
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3.5.5 Performance
 

The performance of the electrical equipment appears to be good but
 

the experience with power transformers gives an indication of possible
 

future expectations. The electrical operating environment in Bangladesh
 

is very severe and harsh when compared to the United States. The voltage
 

regulation on the 33kV system is very poor; extremes of 25kV to 39kV have
 

been observed. The number of line faults (short circuits) on the 33kV and
 

]IlkV lines is reported to be high. The daily load shedding at some
 

substations and seasonal load shedding during irrigation season throughout
 

the country increase the number of switching and loading cyclings on
 

equipment. All of these factors increase the electrical and mechanical
 

stresses on equipment and will affect its lif' time.
 

A review of equipment performance with the Director of System
 

Operations was made and the following summary is provided:
 

1. Power Transformers. The first 26 substations used GE three phase
 

transformers. Four of these failed during 1983-84, three were 5-KVA and
 

one was 2.5-MVA. A consultant was hired to determine the cause 
 of the
 

failures. The analysis highlighted the harsh operating environment and
 

suggested the electrical and mechanical stresses as the cause. A
 

recommendation was made to specify transformers with a cylindrical core
 

and copper windings in future purchases. The present specifications do 

rot s!prifv ,ar...- type of c onstruction the transformersa "cui!ar and 

purI-ra~ec wEe of -':: gu ar core c:onst with a urinun w:ririgs.fuctior 

The revThjuiar type of c:n' ruc! ion is not aE expe-r,.ve and not as 

rugged. 

http:expe-r,.ve
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The next eight substations installed used Korean single phase
 

transformers. These have less operating time and 
have had no problems
 

reported.
 

2. Voltage Regulators. The first 26 substations used GE voltage
 

regulators and a few problems were experienced with component failures in
 

the control circuitry. The next eight substations used McGraw-Edison
 

regulators. Moisture and logic problems 
have been identified and
 

corrected by the manufacturer. Additional problems are foreseen with the
 

design of the drive gear mechanism internal to the regulator.
 

3. Distribution Transformers. The majority of transformers have
 

been supplied by Korea, and there are 
 approximately 37,000 from all
 

sources in use. About 250 have 
 failed, with 90% of the failures
 

attributed to overloading conditions.
 

4. 	Meters. Tiree phase and 
 single phase revenue meters have
 

performed well. The enly exception was a shipment received early in RE I
 

of single phase meters supplied by Taiwan which had poor workmanship that
 

resulted in inaccuracies.
 

5. Insulators. There have been several instances of pole burning,
 

each presumably caused by Korean-supplied insulator failures. Apparently,
 

the c2ramic coating is failing due to mechanical wear and is causing the
 

insulator to fail. Due to the quantity of installed insulators, this is a 

difficult prc i~m tc :-sovc an"; 	 the only practical method is to wait for 

fa 4 u	rc an'~
 
In s:2c nd:'v, t.'he }rsh operating environment is piacing unusually
 

severe perfcrmarne conditions on electrical equipment. Some of the 

problems are caused by inferior materials and manufacturing and other
 



62
 

problems are caused by 
 unforeseen design requirements. This situation
 

indicates a need for continual review 
and 	 improvement of design and
 

material standards.
 

3.6 	 PLANNING FOR RE III
 

This section reviews the 
 plans being made by REB and the PBS's for
 

the proposed RE III Project. Section 3.6.1 
 shows the schedule for Phase
 

II and III. Section 3.6.2 
 reviews the planning for the construction of
 

new PBS's for Phase III. Section 3.6.3 reviews the plans for the
 

intensification of existing PBS's during Phase III.
 

3.6.1 	 Schedule
 

The schedules for Phases II and III 
are 	shown in Table 3.3. 
 Phase II
 

began in July 1982 and will 
 be completed in June 1988. Phase III was
 

scheduled to begin in April 1985 
 and end in June 1.994. There are three
 

comments to be made about the sched-le for Phase III.
 

1. Commitment of Funding. 
 The project is obviously keyed on the
 

commitment of funding by donor countries. 
The Phase III plan shown here
 

was based on funds being committed during the 2nd Quarter of calendar year
 

1985. As of the date of 
this report, funds have not been committed. The
 

World Bank negotiations have been completed and are being approved 
by the
 

GOB. REB has started the tender notice process for the Wo.lC Bank
 

funding.
 

2. Procurement of Equipment. 
 The procurement of equipment from
 

international sapp]iers is 
a long process. Wfth the commiitment of funds, 

the d, strlbujt or, foqur ir oro t 'fie ;r uU d! rrs s e :e rcIne The 

deveIopment of the pr oc::-rrt s c he ,a!erial s res threee -- abou 

months. The tindering and ordhring o! mater'als require!, 12 months and 
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Table 3.3 	Bangladesh Rural Electrification Program
 
implementation and construction schedule
 

Task 
 Phase II Phase III 

1. Funding Committed Jul. 82-Sept. 82 Apr. 85-Jun. 85
 
2. Material & Equip. 
 Jan. 83-Jun. 86 Oct. 85-Dec. 89
 

Tendering-Intl.

3. Material & Equip. 
 Jan. 84-Jun. 87 Oct. 86-Dec. 89
 

Delivery - Intl.
 
4. Material Tendering Apr. 84-Jun. 87 
 Jan. 87-Dec. 88
 

Local
 
5. Material Delivery 

Local
 
Jan. 85-Mar. 87 Oct. 8 7 -Jun. 89
 

6. 	Land Acquisition for Jan. 83-Dec. 84 Jan, 85-Mar. 86
 
Headquarters sites
 

7. Headquarters Cost 
 Apr. 	83-Dec. 87 .!an. 86-Jun. 93

8. Organize PBS 
 Apr. 	83-Jun. 84 Jan. 86-Dec. 87
 
9. Membership drive 
 Jul. 	83-Sep. 85 Apr. 86-Mar. 88

10. Line 	Design Oct. 83-Dec. 84 Oct. 86-Sep. 88

11. Substation const. 


Clearing
 

Jan. 84-Dec. 85 Apr. 87-Dec. 88
.2. Line Staking & .ROW Oct. 83-Dec. 86 Oct. 86-Sep. 88
 

13. Base 	System Line Const. Jan. 84-Mar. 88 Oat. 86-,Jun. 94

14. Training for PBS staff 
 Oct. 	83-Jun. 87 Apr. 86-Jun. 94

15. 	Conunissioning of Line Jan. 84-Mar. 88 Jan. 87-Jun. 94 

Sections 
16. Energize - Cor:s i.mer Apr. 84-jun. 88 Apr. 87-Tun. 94 

Connect ions 

Source: 	 A Bri2f on Bangladesh Rural Electrification Program, Rural 
Electrification Board, January 1985. 
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the 	manufacture and delivery another 
 12 months. Therefore, after the
 
cormitment of 
 funds, there 
 is a lapse of approximately 27 months before
 

electrical construction materials are 
available.
 

3. 	Transition from Phase II 
to 
 III. As the project makes the
 

transition from 
Phase II to III, attention must be given to the workloads
 

placed on various functions. 
 If the project begins 
 too 	soon, then
 
equipment begins flowing into 
 the warehouses and sites while crews are
 
still waiting for construction on 
Phase II to finish. 
On the converse, if
 
the 	project begins too late, then 
 construction on 
Phase II is completed
 

and 	there is 
a dead time 
when construction 
firms have 
no work and will
 

focus attention elsewhere. The transition of work from Phase II to Phase
 
III must be examined closely 
and the workloads of construction firms
 

adjusted in an 
effort to keep a consistent pace.
 

Summary. There is 
a window of opportunity (apparently October 1985
 
to July 1986) for scheduling the beginning of Phase III 
 in order to take
 
full 	advantage of the scheduling of material procurement and construction.
 

3.6.2 	Construction of New PBS's
 

Seven new PBS's will 
 be constructed 
using funds 
 from 	other donors.
 
Under the initial planning for rural
the electrification program in
 

1976-78, a total of 99 PBS's were believed to be required for the compiete
 

rural electrification 
 of 	 the couitry. This number of PBS's has been
 
revised dovrvard aboutto 80 based upon experie ce to date of the area a 
PE 	 car cco-r. A sel of criteria for srectini the 	order of the 
constru!ctr- of the 	 H'S' s has bcee eeeipe .P 1.e'en PBS areas have 

been seced a7)d initial contacts in these reas will begin 986.in 
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3.6.3 	 Intensification of Existing PBS's
 

The 17 PBS's funded 
by USAID in Phases I and II will be intensified
 

by USAID in Phase III. The 16 PBS's funded by other donors during Phases
 

I and II will also be intensified by the other donors. 
 During Phases I
 

and II, the average PBS constructed will cover 
 an area of 500 sq. miles
 

with two 5-MVA 
 substations and 500 miles of distribution lines.
 

Intensification by USAID will add one 
10-MVA substation (this will double
 

the existing capacity of the 
 PBS) and about 200 miles of distribution
 

lines to each of the 17 
 PBS's. The planning for Phase III
 

intensification began 
 in January 1985 when the REB requested expansion
 

plans from the energized 
 PBS's. The PBS's have a local consulting
 

engineer who developed 
plans for adding another substation and more
 

distribution lines. 
 These plans are being reviewed for approval by the
 

REB. After approval, no further 
work can be done until the funding for
 

Phase III is '.ommitted. After funding is committed, 
 the procurement
 

schedule and list of materials can be prepared based upon approved
 

intensification plans.
 

3.7 	 RE III INfENSIFICATION CAPABILITIES
 

This section reviews the capabil-'ies of the REB and PBS's to
 

implement the engineering plans 
 for Phase III. The review consists of a
 

discussion of the responsibilities and organization 
of the director.tes
 

reporting to the REB 
 Member of Engineering. These directors and their
 

staff are rf;.ns 2e for 
the planning. design, procurement, construction,
 

and operation of the electrical facilities in the PBS's. 
 The directorates
 

are:
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1. 	System Engineering and Design
 
2. 	Equipment and Materials
 
3. 	Superintendents of Engineering Construction
 
4. 	System Operations
 

At the PBS's, the Assistant General Manager for Maintenance and
 

Construction and staff are responsible for the daily operation of the
 

distribution system. The organizatIon and manpower of the PBS Assistant
 

General Manager for Maintenance and Construction are also reviewed.
 

3.7.1 	 stemEngineerlng and Design
 

This directorate is responsible for review and monitoring of PBS
 

planning and design; development of standards for engineering design and
 

material specifications; preparation of material type and quality for
 

procurement (tender documents); review of tender documents; and
 

preparation and award of contracts for REB engineering design, line
 

construction, and substation construction. The directorate is presently
 

divided into four deputy directorates for (1) system planning, (2)
 

material planning, (3) design and material standards, and (4) engineering
 

and 	construction contracts.
 

A reorganization to five deputy directors has been proposed and is
 

being reviewed by REB. System planning would be divided into two deputy 

directorates, one responsible for PBS's in the Western part of the country 

and the other for the Eastern part. Material planning would also be 

divided into two deputy directorates based upon project donors and would 

assume the design anO material standards responsibilities. The 

engirneering and I,::':t LIr 	 wou'ld asc.rt :-acts Pair presently 

or-an.ed. 

REP Contractors. The KEB engineering design, line construction, and 

substation construction hie performed by local contractors. This
 

http:or-an.ed
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directorate is responsible for contracting for these services 
 and is also
 

responsible for monitoring the 
 engineer design contractors. The
 

superintendents of engineering construction are responsible for monitoring
 

the line and substation construction contractors. 
All the contractors are
 

trained and approved by REB before being contracted to do any work.
 

The REB has encouraged private 
 enterprise in contracting for
 

services. Initially, 12 
 companies were trained for engineering design
 

services to REB, but this number has been reduced to eight companies based
 

on performance. These engineering design contractors perform the initial
 

designs for a new PBS 
to be constructed. The design contractors are rated
 

according to the number of projects they can 
 simultaneously handle. A
 

total of 53 line construction contractors have been approved with 
35 more
 

in the qualifying process. 
 The contractors are rated and categorized (50
 

miles of line, 25 miles and renovation) according to the amount of
 

construction 
work they bave successfully completed. There are 24
 

substation construction contractors 
approved for work. The REB has
 

stopped tendering for construction work because 
of performance problems
 

and collusion among contractors. REB to resort
has had to fixing the
 

price per 
 job and assigning the work to the contractors. Future work for
 

an 
individual contractor is based upon performance.
 

3.7.2 SvstemOperations Directorate 

The system operations directorate works with energized PBS's to 

review, monor,c! adv:se a nd st them in. the ioEra.io of the PBS 
di str ibut oc: s',' - en.. The driffec :0ate has twe deputyv (1: ; t rs one for 

on c7 t '.Sine opera other fr s, ,S-taior. Cperati ons. A reorganization 

to seven deputy directorates has been proposed and is being reviewed by
 

http:ioEra.io
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REB. The new directorates would divide the country by the Eastern Zone
 

and Western Zone and assign three directorates to each zone. In the
 

Eastern Zone, there would be two directorates to assist PBS operations,
 

administration, maintenance, and repair. The third directorate would be
 

responsible for substation operations in that zone. The assignment of the
 

as those in the
three directorates in the Western Zone would be the same 


Eastern Zone. The seventh directorate would be for maintenance and
 

repair, and would be responsible for the workshop facilities, procedures,
 

and repairs.
 

3.7.3 Equipment and Materials Directorate
 

The equipment and materials directorate is responsible for the
 

receiving, inspection, warehousing, inventory control, and dispersement of
 

construction materials procured for the rural electrification program.
 

The directorate is responsible for the three central warehouses. The
 

largesL warehouse is in Khulna where all the internationally procured
 

equipment is received.
 

3.7.4 	 Superintendents of Engineering Construction
 

The superintendents of engineering construction are responsible for
 

monitoring and inspection of line and substation contractors. There are
 

four superintendents, and their responsibilities are divided into four
 

areas covering the country.
 

3.7.5 PBS Assistant anager for Construction and Maintenance
 

This :° :Aer is the PBS engineer resporisiole for al engineering 

ofactiviti&Es ri.Y . h.. et~ me n t-nance the 

orsubstation :!6?UtIcr. lincs. c:eto of C st<nors, extension 

service facilities, disconnection of unpaid accounts, and problems when 
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service is interrupted. The engineer has a 3taff that includes linemen,
 

storekeepers, meter testers, engineering assistants, and a local
 

engineering consultant. The engineer is recruited and extensively trained
 

by the REB. At the present, the REB is having difficulty staffing this
 

position because it provides good training and experience but not as much
 

pay when compared to private industry in the country. Other contributing
 

factors to the high turnover rate are the requirements of rural living and
 

the responsibilities and wealth of daily engineering and management
 

problems encountered in the work. As a result, the REB is attempting to
 

recruit twice as many engineers for this position as required in order to
 

have a sufficient supply of trained individuals. This will also allow the
 

trainees to be more slowly phased in and help the existing engineers'
 

workload.
 

3.7.6 Sumxnary 

In suwiary, the REB has the engineering capabilities to carry out RE 

III for both building new PBS's and intensifying existing PBS's. The 

staffing is lean, even considering the proposed additions to the staff. 

The competency of the staff is high. The maturity of the deputy directDrs 

and assistant engineers during RE II should greatly add to the depth of 

experience anrd decisionnaking ca,abi ities of the REB engineering 

activi ti s. 

3.8 F , NGD NT PI -'D NDA1 :NS 

Tre fcl' :.-r,n a:e the findr~g: and re comendations of the engineering 

and system iplainng s:ment. 

1. The JKEg ha; done a good jor. in fufil]ing the tasks and 

requirements of RE I and RE I. Based upon the performance to
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date, REB has the ability to complete Phase III assuming
 

sufficient resources and technical'assistance are provided.
 

2. 	 The present forecasting of PBS loads is reasonable, but more
 

attention needs to be focused on understanding customer
 

characteristics.
 

3. 	 The ability of BPDB to provide sufficient generating capacity in
 

the country over the next five years 
 is debatable. Load
 

shedding will be a problem during RE III.
 

4. 
 The BPDB transmission system (132 kV) and subtransmission system
 

(ii kV) will have adequate capacity by the end of 1987. This
 

will alleviate the local shedding problem.
 

5. 	 Load shedding has been occurring on a daily basis in some
 

locations and on a seasonal basis country-wide for the past year
 

and is projected to occur for another year. 
 This load shedding
 

will reduce energy sales and revenues and place additional
 

stresses on electrical equipment.
 

6. 	 The load factor on PBS systems is lov, around 25% due to
 

irrigation customers. The use of irrigation systems during 6:00
 

p.m. to 9:00 p.m. should be discouraged using any feasible 

means. The use of time-of-day rae:-s or time clock control is 

probably economically unjustified. The must cost effective 

approach appears to be cus'em i-4r ion and appeal tc net use 

power during peak )r. eri-:,'s. 

7. 	 The 3a.z 1I er e ,a: h; 'v . - d bN 1-EF as a prctb:m and 

RFE has l,.gurn ,.tlve by ,idl.ng fixed toc:ri act:won capacitors 

the PBS distribution systems. 
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8. 	 The system loss has been recognized as a problem. REB is
 

beginning to analyze the losses to determine the extent of
 

technical losses and unmetered losses. Upon analysis, the REB
 

will 	probably find that the technical systems loss is reasonable
 

and the high system loss is due to unmetered losses from theft
 

and diversion. The reduction of unmetered losses will require a
 

concerted effort by the PBS to find those individuals
 

responsible.
 

9. 	 The REB has done an excellent job in adopting design and
 

material standards. There have been difficulties in adjusting
 

the standards to the needs of multiple donors, which appears to
 

have resulted in standards less than desirable. The completion
 

of development of the detailed material standards and use of the
 

standards in procurement should be given high priority
 

attention.
 

10. 	 The material handling at the warehouse facilities needs to be
 

improved. The use of material standards to verify the receipt
 

of the proper material should be emphasized. The material
 

standards should have drawings of each piece of equipment to aid
 

in identifying equipment received. Inventory control should be
 

improved to properly account for all equipment in stock, status
 

of equipment in transit, and equip:,ent on order. 

11. 	 The quality a;surmce of ,!.f t avid materiaJs rece-i.'ed i,,.ds 

to tw impTro,'ed. A tes: ing pr :,jj should be included in the 

inspection process. Har dware should bu chec'Aed for proper 

dimensions, thread sizes, and mechanical strengths (i.e. random 
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samples from an ordor of 
 bolts should be checked for proper
 

size, threading, and torque.) 
 Basic electrical tests should be
 

made on such electrical equipment as 
 transformers, regulators,
 

and reclosers.
 

12. The performance of the electrical equipment appears to be good,
 

especially considering the 
 harsh electrical operating
 

environment in Bangladesh. 
 The experience with the failure of
 

power transformers gives an indication of 
 the severe operating
 

conditions and consequences. The distribution system design
 

criteria and electrical equipment specifications should 
be
 

reviewed in light of this harsh 
operating environment to
 

determine if more stringent 
 specifications are 
 required for
 

transformers, regulators, reclosers, insulation levels, etc.
 

13. REB and 
 PBS's have made plans for RE III and have progressed to
 

the point where they are 
waiting for completion of donor
 

agreements. If RE 
III does not begin during FY 1986, then the
 

transition from Phase II 
to Phase III will be disrupted,
 

resulting in a period of no 
construction activity. 
A period of
 

no construction would jeopardize the viability 
of the private
 

contractors recruited 
 and trained for REB 
 construction
 

activities.
 

14. The REB has enginetering capabilities tc implement RE II. 

Substantia:l ,girt-t ar.5;istance wi li have tc 1.F giv rf theto 

PBS's in the area of 'ius.t c;2ration. -ris tss'a~ncE will be 

nece-sarv due t.o the :eig size of the to, al rurp' 

distribution systems in the country, and the maturing of the 
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existing systems will increase the ntunber and types of 

operational problems. The types of system operation assistance 

required will 
 be substation operation and troubleshooting, line
 

operation and troubleshooting, maintenance, and repair.
 



4. ENERGY PRICING AND FINANCIAL ISSUES
 

This 	chapter of the assessment considers 
two general topics: (1)
 

the economic and distributional implications for RE of current commercial
 

energy pricing policies in Bangladesh, and (2) the financial performance
 

of AID-financed PBS's. 
 On the basis of this analysis of economic and
 

financial issues, recommendations are 
 presented regarding appropriate
 

energy pricing reforms and relevanL technical assistance needs. In order
 

to provide an appropriate framework for this economic and financial
 

analysis, this chapter begins with 
a brief discussion of the general
 

pattern of commercial energy demand and supply in Bangladesh.
 

4.1 	 COMMERCIAL ENERGY USE IN BANGLADESH*
 

4.1.1 	 Consumption:
 

There 
 are 	 several distinguishing characteristics of commercial
 

energy consumption in Bangladesh. First, much of 
 it has been supply
 

constrained. That is, consumption 
 of certain commercial energy
 

products--especially electricity and natural 
 gas--has often been
 

constrained by supply shortages.** Second, commercial energy consumption
 

per capita is very low, e.g., 
36 Kg of oil equivalent per annum in 1984.
 

As 	 a result of such low consumption, the addition of a single new
 

*Commercial energy in Bangladesh 
 is derived from coal, petroleum,

natural gas, and 	 v',ydropcwer. Non-commercial . use 	 is not reviewed 
here 	 since RE is a cr.t!:ercjal source of energy and 	 typically substitutes 
only 	 for other forms of comrrercial ,nery. , c.,c 	 .nercia'energy
use 	 accounts for !',, 50%'es. of total e': g,' ire Bangiladesh, with 
this 	percentage ,i4r lower in rural ar eas. 

k*This comp licates the task of making energy dternind projections. 
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industrial consumer 
 can 	lead 
 to a discrete increase in total cozmrcial
 

energy consumption. 
For example, in 1981 two fertilizer plants accounted
 

for 38% of 
 natural gas consumption, while four electric power plants
 

accounted for 
 38%. Third, the level of 
 commercial energy consumption
 

varies significantly according to geographical region, and Is much higher
 

in the East than in the West.
 

Commercial energy use can 
 be analyzed according to consumption by
 

sector. 
 In 	this context, most commercial 
energy in Bangladesh is
 

consumed in three sectors: 
 Industrial, residential, and transport.*
 

As indicated in Table 4.1, commercial 
energy use is dominated by the
 

industrial sector, 
which 
accounts for approximately 44% of commercial
 

energy use. 
 The next most important sectors 
 are residential,
 

transportation, and 
 agriculture--accounting 
for 24%, 19%, and 6%
 

respectively of commercial energy use. 
 Within the industrial sector, the
 

consumption of electricity accounts for 
 roughly one-half of total
 

commercial energy use, with 
 the 	remaining balance derived 
 from natural
 

gas (22%), Petroleum Products 
 (17%), and 
 coal (12%). Residential
 

consumption is dominated by kerosene 
 (50%), electricity (27%), and
 

natural 
 gas 	 (23%). The transportation 
 sector relies exclusively on
 

petroleum products and coal, 
 while agriculture utilizes 
mostly diesel
 

fuel 	 (82%) and scme c- ttrcity (12%). 

WI-en coimercial eoirgy use is analyzed by source of energy, it is 

apparent th.t h~t 	 1. of cich energy is corsi.med in i.he fo:m of 

*Ncjn-er,rgy iiss ,,f jI, ntial energy supplies, e.g., natural gas asa fertilizer stock, are i:xc]uded. 



Table 4.1. Comnerclai energy balance, FY83/84 
(thousand metric to-s oil equivalent) 

Petroleum Products 

Coal 
Crude Jet Fuel
Oil LPG Gasoline Naptha Fuel Kerosene Diesel Oil 

Non-
Energy 

Natural 
Total Gas Electricity Total 

Primary Producon -

Imports 177 

Evzorts k rorolqn
Bunkprs (-) -

- - - - - -
1,057 - - 54 41 276 87 

- - - 24 -21a - -10 -21 

-

-

-13 

- 2,009 281 

485 - -

-159 -­

2,290 

1,692 

159 

Prlnrv Su ,l ' 

Therma: Por GnhqrAt ion -

Oil Refinlc: -
Enr.So-c.u1. A. rIn~is(l)(c) -
Stok ,dor-,n -

Net Sup. _n-fl nd 177 

... - - -19 -55 -167 
1,088 7 48 94 4 297 216 231 

-7 - -7 -3 -3 -22 48 21 
39 - -4 3 1 20 8 15 

7 51 - 35 317 483 185 

-

94 
-23 

1 

63 

-241 -720 961 

991 - -

11 -102 -404 
44 - -

1,139 1.188 839 

0 

.9 7 b 
-502 

83 

3,543 

Demand 
Industry 137 
Transportation 40 
AgricuItura 

orvmercI aI-
Residential -

Other Sectors 

Non-Energy Uses -

- - - - - 11 178 
- - 51 - 35 - 351 8 

- - - - 10 120 -

- 2 ..- -- 4 30-- 6 - -

- - - -
.... 

- - .. ... . 

-
-

-

-
-

-

63 

189 241 536 
445 - -

130 - 17 

7 56 79 
310 137 163 

44 44 
4444 

62 74 3 d -

1,103 

485 

147 

137 
610 

817 

rl~r i-n;{ivincl.ng Item. 
CV-A'ir ii vlmlncing item. 
drvrr Ilzors. 

Items and totals cnyerted to oi equivalents separately and ay nol odd after rounding. 

Sourco: *)r Id ank 
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petroleum products, 33% 
as electricity, 17% 
 as natural gas, and 
 7% as
 
coal. Petroleum 
product consumption is dominated by such middle
 
distillatea as diesel fuel (45%) and 
 kerosene (29%), and by fuel oil
 

(17%).
 

Most 	petroleum 
product consumption 
 occurs in transportation (41%),
 
households (29%), or 
industry (18%). 
 Most electricity consumption is 
divided bitr.en industry (64%) and households (19%), while natural gas 
goes 	to industry (56%) and households (32%).
 

4.1.2 	 SiJpP!iy:
 

Co:.;rercial energy in Bangladesh is derived from natural gas,
 
hydropower, petroleum, 
and coal.* The 
 former two energy resources are 
available ,;stically, while the latter two are itnporte . These energy 
resources can also 	be characterized by their gee,graphical distribution.
 

Natural gas fields 
 exist both on- and 
 off-shore 
 in the East Zone.
 
Similarly, developed 
hydropower capacity 
and potential exists primarily
 
in the south,,as!. Subrtantial 
coal deposits exist 
 in the northwest.
 
However, their 
 utilization is 
not expected to be economically viable in
 

the foreseeable future.
 

Reasonably well 
 developed 
 supply systems exist 
 for electricity,
 
petroleum products, 
 and (to a lesser extent), natural gas.** 
 Up until
 
1982, completey separate 
 power 
 grids existed 
 in the East and West
 

*Pfat .i-,pcs!,s exist in the Farilpur z'-in Y',IV'l'a 0 tricts. Some
c.n i , -'. bas 
!..se 

:-n ('i '.ver 1 t ;,.ir it a 3Cc % pi,:)t po er plant in 

of .. .se s-s: -ns :ere rebuilt after the Var of Liberation inthe early !:)70's. 
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Zones,* supplying about 426 
MW and 237 MW of available capacity in
 
theEast and West, respectively. 
These grids were connected at the end of
 
1982 by a 500 
MW interconnector; 
 and, their combined capacity has
 

increased to roughly 1,010 MW by 1985. 
 At the same time, the rural
 

distribution 
network has been expanded significantly by rural
the 


electrification program. 
Natural gas is supplied to Dhaka and Chittagong
 

and to several other smaller towns 
via pipelines. Natural 
gas is also
 
supplied via pipeline to 
 several cement and fertilizer factories and to
 

power stations. Petroleum 
products are either 
 imported directly or
 
refined in Chittagong from imported crude 
 oil. Refinery production is
 
such that insufficient amounts of kerosene and diesel fuels 
are produced,
 

while excess amounts of gasoline/naphtha and fuel oil are produced (and
 

thus exported).
 

Bangladesh's commercial energy supply strategy is driven by at least
 
three factors: (1) the 
high cost (in foreign exchange) of petroleum
 

imports; (2) the relative abundance of natural gas deposits; and (3) the
 
rapid depletion 
of forest reseres and 
other traditional fuels. 
 These
 

factors joint.ly detErmine a strategy aimed 
 at reducing 
 use of petroleum
 

products by substituting the use of 
 natural gas and encouraging a more
 
energy-efficient economy. 
This substitution of natural gas for petroleum
 

is achl..ed by ititer al-a making gas supplies available to more urban 
areas, by Increasing the uise of gas fired power p'ants (and by 
transmitting this ]Eoctricity to Westthe Zone), and by .... . the 

a}., D rai,.a fow of isolated generatinS ts in both
 zones. Sgrifi' nt. <unts of captive generation Also exist. 

http:joint.ly


80
 

supply of electricity (as 8 substitute for kerosene and diesel) in rural
 

areas.* Another important part of any energy 
supply strategy involves
 

the establishment cf appropriate energy pricing policies. 
This topic is
 

considered below.
 

4.2 	 COMERCIAL ENERGY PRICING AND SUPPLY COSTS IN BANGLADESH
 

4.2.1 	 Overview
 

Commarcial energy prices in Bingladesh are, 
 in general, set by the
 

Government, while non-cojs-ercial energy prices are for the most part
 

market determined. Coiwercial er~ergy prices 
 are uniform throughout the
 

country.** The 
electricity 
tariffs charged to PBS consumers are an
 

exception since these 
are 	 set 
 by each PBS with the assistancet and
 

approval of REB
the (see below). 
 As is usually the case, existing
 

commrcial energy 
prices are determined by variety
a of economic,
 

financial, 
 and 	distributional 
concerns. 
 The latter two factors have
 

tended to predominate so 
 that 	energy prices have often been 
set below
 

economic supply costs (petroleum prices since 1982 are an 
exception).
 

Recently, however, international aid donors (especially the World Bank)
 

have promoted the adoption 
of energy prices which reflect actual supply
 

cost and have proviled technical assistance to help establish what such
 

prices should actually be.
 

*The 	use of compressed 
naiural gas as a substitute for gasoline or
die!sel oi], and of Iquuif4,d petrol i gas as a substitute for kerosene(:ighting), gw]ine t 1!:sort ), or di,:;ej oil (pumping) is ;'%o "eng 

: Di 	ffu:r~ws in ; ion 	 costs do inresult inter-regional 
varfitions, however. 
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4.2.2 Current Prices
 

Current and past ex-depot prices for petroleum products 
are
 

surimarized in Table 4.2. 
 These prices were last increased in llarch 1983.
 

The Ministry of Energy 
and Mineral Resource is authorized, however, to
 

autorratically increase these prices by 
 up to 10% if supply costs
 

increase. Recent 
natural 
gas prices for the Titas Gas Company are
 

presented in Table 4.3.*
 

Electricity is supplied in Bangladesh 
by the BPDB and (in rural
 

areas) by the PBS's. BPDB 
tariffs are the same throughout the country
 

for various categories of consumers. Changes in these tariffs must be
 

approved by the Cabinet. 
Tariffs for various types of PBS consumers vary
 

only slightly among PBS's. 
 Changes in the tariff structure of any PBS
 

must be approved by the REB. 
 BPDB and PBS tariffs in recent years are
 

summarized in Tables 4.4 and 4.5, respectively.
 

BPDB tariffs have increased rapid]y during the last six years, i.e.,
 

by an average of 38% in 1979, 47% 
in 1980, 28% in 1982, 3.2% in 1983, 13%
 

in 1984, and approximately 20%** in 
1985. In contrast to this general
 

pattern of annual increases, 
 the bulk supply rates that BPDB charged to
 

the PBS's remained constant at Tk. 0.78 between 
January 1981 and August
 

1985 and increased by only 22% in September 1985. Other important
 

changes in BPDB 
 rates have occurred with the introduction of both
 

peak/off-peak e:nergy charges ret13in
for 1a:ge consumers and demand
 

*Tit as C;,m:" i S the only -is distribltion company with 
jiinlflr.arlt r,,u-_cErs 
 :, ix.:. c, .',,;&rc-2 ]., and iridust.ria] corslumers. 
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Table 4.2. Bangladesh Petroleum Product Prices (Taka/IG)
 

July 82 July 85 
Ex. depot Import parityab 
 Ex. depot Import parity
Product 
 price c.i.f. Chittagong 
 price c.i.f. Chittagong
 

Premium
 
gasoline 69.3 
 29.1 
 75.6
 

Regular
 
gasoline 63.8 
 27.3 
 66.7
 

Jet fuel 42.0 
 30.2
 

Kerosene 
 32.8 
 29.9 
 32.8 
 35.2
 

Diesel oil 
 32.8 
 28.6 
 32.8 
 33.5
 

Fuel oil 
 24.5 
 18.8 
 24.5
 

aF.o.b. Singapore plus freight to Chittagong. 

bExchange rate July 1982, Tk. 22 
- US $ 1.00.
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Table 4.3. Natural gas tariffsa
 
(Titas Gas Co.) (Tk. per MCF)
 

July 82 July 83 July 84 

Electric power 10.5 11.5 	 13.05
Fertilizer 
 10.5 
 11.5 	 13.05
 
Industrial 
 31.0 	 36.0 
 36.0
Comnercial 
 31.0 	 36.0 
 36.0

Domestic (metered) 27.0 	 34.0 
 34.0
 
Domestic 	(unmetered) 

Single burner/month 35.0 b 45.0 
Double burner/month 65.0b 
 80.0
 

aExcludes meter rental charges where applicable and excise duties.
 

bIrrespective of consumption.
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Table 4.4. Bangladesh W)B Electricity Tariff Structure (Take)
 

iln. klonthly Energy Chare/KWMc Derand ^.arg

Ch_5rge/Ky b
Er ari,/r.u/ Peak Of f-pEtak KerW 

March -AprH 1985
1 

A. Domestic 0-250 KWi: Tk. 04­

250-400 Y414: Tk. 0.85 
S40C, I'.i: Tk. 2.25 

B. Irrlgation Tk. 250/HP/lyrd TK. 1.0 

C, Industry 
 - Tk. 1.7 Tk. 4.0 Tk. 1.2
 

D. CX-T.OrclIa 
 Tk. 45 0-100 WH4: Tk. 1.85 
 - -

atx.vc 100 KOH: Tk. 2.5 

E. Consuners Tk. 70 
 Tk. 1.7 
 Tk. 3.25 Tk. 1.0
 
above 50 KW
 

(except Jute
 

MIlls) 

F. Jute Mills 
 Tk. 70 
 Tk. 1.45
 
above 5O KW
 

G. 5 HVA or above Tk. 65 Tk. 1.55 
 Tk. 3.0 Tk. 0.9 

H. PBS's 
 Tk. 50 Tk. 0.78 
 .
 .
 

Sepi'. 1985 - Present 

A. Domestic ip lo OC KH. Tk. 1.0 Tk. 10 
Up to 355C kN: TK. 1.1 

lcve . r30i Tk. 275 f 

B. Irrlgation Tk. 250/HP/yrd Tk. 1.4 
 - - Tk. 30 

C. Industry 
 io 5 Ti.- lJp KW: 1.95 Tk. 5.55 Tk. 1.95 Tk. 30 

Ab ,e ; : ;a.d: TK, 2.05 

D. Commercial Tk. 45 
 GoC't. T. 2.15 - 2.8 Tk. 10
 

.,,'0,e 5C, Kt'' ".-. ?' T.. 6.75 Tk. 2.7 

MItI$ 
 ;n..iry. rk, 2.0 Tk. 5.7 Tk. 1,9
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Table 4.4. Bangladesh 8PDB Electricity Tariff Structure (Toks) (Continued)
 

Min. Monthly 
 Energy Charpe/KWHc Detrnd Charge
 
Ch-ae/KWt Energy Chae/Kb 
 Peak Off-peak por KWa
 

S_et_l985 -_ Present (Continued)
 

F. Jute Mills Tk. 70 U)(.1.65 
 Tk. 30
 
above 50 KW
 

G. 5 MVA or above 
 Tk. 65 	 Tk. 1.75 
 Tk. 4.95 Tk. 1.65 Tk. 30
 

H. POS'S 
 Tk. 50 	 Tk. 0,95 
 - _
 

July 1982 - June 1903
 

A. Domestic 
 0-50 KW: Tk. 0.50 

50-250 ",W: Tk. 0.60 
250-400 KWi: Tk. 0.70 
Above 400 KWH: Tk. 2.0 

B. Irrigation 
 Annual Cherge TK. 0.5/Tk. 1.06
 
Tk. 250/H.P./yrd
 

C. Industry Annual Chrje 
 Tk. 1.5 
 Tk. 4.0 Tk. 1.1
 
Tk. 90 (single
 

phase
 

Tk. 500 (3 phase)
 

D. Commercial 
 Tk. 45 	 0-100 KWH: Tk. 1.4 
above 100 KWH: Tk. 2.5 

E. Consumers Tk. 35 
 Tk. 1.55 
 Tk. 3.15 Tk. 0.9
 
above 50 KW
 
(except Jute
 

Mills)
 

F. Jute Mills 
 Tk. 35 
 Tk. 1.3
 

above 50 KW
 

G. 5 RVA or obove Tk. 65 	 Tk. 1.35 
 Tk. 2.5 Tk. 0.8
 

H. PBS's 
 Tk. 50 
 Tk. 0.78
 

r
, , r . ", , ,. , o Tt.. 3000/yr fo- 3 phase. 
Sore E*IDE nr 

Sorc: O
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P51 tr 1 rffs bf yea r T k./4U4) b
Table 4.5. 

Tariff 00ogry 

PISS lm a I I 1 w clal IrrIltIOlt Inmtry Utrest Lfghtc 

911i') s. 5/5 l!3/.3A 60/0/ -187 0/ !27 j 09 81 jj2 52/93 1/4 4/5 15/Le 00/1 /2 92/ 33/4 43/i44 5/34 30/1 3/112 92/3 eVu 84/ S) o,,, i 6)il 1/ 47/35 831 
5 4 

9 

Ohms.s m Ijro r. 1.0 - - 1.71 1.25 1.40 1. 0 0.?0 0.45 1.0 1.0 1.15 1.60 0."5 1.05 1.45 1.50 1.?0 2.10 60.0 60.0 40.0 70.0 1.0 65s.0 
?1A 0. qO1 0.410 1 iA - - - 1.75 1.511 1.60 - 0.08% 1.0 1.0 1.15 1.0 - 1.01 1.50 1.%0 1.65 1.015 - W0.0 40.0 70.0 V0.0 all.* 

I Is I *'1* .l 71 Pr 7' -0 .) - - 1.75 1.7VS 1.50 1.10 0.30 0.45 1.0 1.0 1.10 1.V0 0. " 1.0M 1.40 1.5%0 1.70 1.90 60.0 40.0 60.1 r0.0 70.0 95.0 
so-. ' .? " .4' . 1.) -. ?7 1.25 1.50 1. ?0 0.70 0.55 1.0 1.0 1.75 1.50 0.90 1.05 1.40 1.0 1.70 1.0 W0.0 60.0 60.0 70.0 70.0 9%.c 

"Ab I On)I. ' . n.r, 1.0 - 1.40 1.40 1.15 1.60 - - 1.0 1.0 1.0 1.40 - - 1.4) 1.0 1.65 1.30 - 40.0 70.0 o0.?) 0 1.0 
"- I,. I. . I O."n ().AD 1.0 - - 1.%0 i.30 1.4c 1.60 0.10 0.811 1.0 ).0 1.0 I.40 0." 1.05 1.5O 1.50 1.65 I.O 00.0 60.0 60.r) M.0 .0 "35.0 

I ,l.n,- 7. I.P() I( - - 1.; 1.50 1.4r I.Co - .15 1.0 1.0 1.75 1.115 - 1.04 1.45 1.O 1.70 1.9" - 60.0 60.0 ?0.0 70.0 rs'5.0 

9l'1.1-0n0n Ir) - - 1.25 1.75 1.5c 1. ?0 - 0.115 1.0 1.0 1.15 1.40 - 1.015 I.45 1.1$0 1.70 1.1 50.0 60.0 70.03 ?0.0 "5.0 
". " 1. ' '. *).'1n O.R'n-'"i,.'I ..n - - 1.7% 1.75 I.O%0 1.75 0.70 0.15 I.O I.10 1.75 I.' 3.90 1.0M 1.50 1.50 I.?0 1.q 6,.0 60.0 0 ..10.0 M.') r.0 

'1.- .1% Fr.5 1.0 - - 1-74 1.71) 1.60 1.70 0.70 0.415 1.0 1.0 1.23 1.50 0.90 %.05 t.45 1.9) 1.70 1.95 60.0 110A 60.0 PO.0 70.0 651.0 
. " ."0) I.' - - 1.75 1.25 1.50 1.70 0.70 0.,15 1.0 1.0 1.Z5 1.%0 0.90 1.05 1.45 1.50 1.70 1.50 60.0 6C.0 0.0 ,0.1 T0.0 IM.0 
) .1p. .1. .I . ,) - I.5 1.75 1.60 1.70 0.70 0.65 !.!5 1.15 I.i5 1.50 0.90 1.05 1.50 1.50 1.70 1.35 60.) 60.0 60.0 70.0 70. i .O 

t..'"n.00 I. - - 1.75 1.75 l.50 I.r.aW 1.15 1.15 1.2 1.'90 - 1.50 !.50 1.?0 1.45 - 60.0 7.0 70.0 ".0 

M Ps.N s .. .*.1.s -ntly ,wqss fr most categores, of conslammer. ThIs Is *ryplcally be-ed an 20 KM and 13 KV4 cxstIlonm for etlc end Comcial co.ers rtessctIvely. lsc 

tol~ Iet..,..,... ., Cw.-t~d Inal (X61 tar lndws' lal consmor. Thee Is a mthfily demad ~~go of Th. 30/KW for lad~etrlal cosums owc- 25 V. Tariff penaIlis for 111ustrlaI and 

/3." -W, lot5 baI.5alool 

"flRCW 
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charges for 
 all categories of 
 consumers 
except PBS's. Current BPDB
 
tariffs are still 
somewhat inconsistent 
with the structure of supply
 
costs since small 
domestic and irrigation 
 consumers 
pay the lowest
 
rates.* Nevertheless, 
 the most 
 recent tariff 
 revision represents a
 
significant step towards the rationalization of BPDB tariffs.
 

The level and structure of any PBS's tariffs have, in general, been
 
affected by at 
least five factors: 
 (1) the cost of power purchased from
 
BPDB; (2) 
the level of BPDB rates to Individual consumers (because a PBS
 
and the 
BPDB often 
 supply consumers 
 in the same area); (3) the
 
requirement that repayment of the REB loan begin after five years; (4) 
a
 
recent World Bank covenant that, on 
average, per kWh PBS 
 tariff must not
 
be less than the average per 
kWh BPDB tariff;** and (5) the ability to
 

pay for PBS consumers.
 

It is evident from 
Table 4.5 that there is very 
 little inter-PBS
 
variation in 
tariffs. 
 This is undoubtedly due to the strong role which
 
REB and its consultants have played 
 in setting tariffs. 
 In all PBS's,
 
tariffs are 
 lowest 
 for domestic 
consumers and highest for industrial
 
consumers. 
Over time, domestic tariffs 
 have remained relatively stable
 
in five years, increasing 
25Z in nominal terms 
 and decreasing in real
 
terms. In contrast, 
 both irrigation and industrial tariffs have more
 

than doubled in nomi-,1 terms.
 

*Probablv due 
to distributional 
reasons.
 

**As of Sf,-:--ber 
 19F5, thr average BPDE tariff is estimated to be
 
Tk. 1.7 k l. 
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Average tariff revenues per kWh sold in each 
PBS are summarized in
Table 4.6 
 for FY 83/84, FY 84/85, and the first quarter fYy 85/86.
figures suggest the need for an 
These
 

increase in average tariffs 
 in PBS's if
the World 
hank covenant 
 requiring 
an average tariff 
of T'k. 1.7/kh by

December 1985 is to be met.
 
4.2.3 Commercial Ener 
__u lyCostsin 
Banladesh
 

The economic supply cost 
of energy 
 should measure 

cost of the 

the opportunity

resources used 


appropriate 

to obtain the type of energy in question. The
 measure of this opportunity 
cost depends inter alia upon
nature of the
the energy source and the alternative markets available tu 
it.

For example, petroleum is 
a tradeable 
energy source. 
 Thus its supply

cost in Bangladesh 
is determined 
 by the 

(perhaps 

market price for petroleum

f.o.b. 
 Singapore) 
plus transport 
 cost to Bangladesh.
contrast, natural In
 

gas is produced domestically within Bangladesh, exists
in 
a fixed supply, and his limited export 
 market potential. 
 This means
that 
 the economic 
 supply 
cost 
 is determined by the economic cost of
production 
plus 
 a depletion 
premium.4 
 Finally, 
electricity 
 is
non-tradeable, a

non-exhaustible 


energy 
so0Jrce. 
 Thus its supply cost
equals its economic cost 
 of production--the 

so-called long-run marginal
cost (LRMC). 
 This LRMC typically varies with voltage level and the time
of consumption (i.e., 
during the peak or off-peak period).
 

*This prer;ium is added to tLe productionof present cost beauseproducton leads ar; incremente x p e n's ' v e to the r rorr a t i sn a of.'e so urc e( e f< eS , . 
u o f 
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Table 4.6. Average tariff revenues per KWH sold (Tk./KWH)a
 

PBS FY 83/84 FY 84/85 FY 85 86b
 

1. Dhaka 
 1.28 
 1.43 
 1.58

2. Tangail 
I 1.29 1.39 
 1.59
3. Comilla I 
 1.30 
 1.52 
 1.66

4. Chandpur 
 1.17 1.34 
 1.43

5. Habigonj 
 1.39 
 1.54 
 1.63

6. Moulvibazar 
 1.40 1.57 
 1.79
7. Pabna I 
 1.20 
 1.35 
 1.33

8. Pabna II 
 1.22 1.36 
 1.42
 
9. Shirajgonj 
 1.14 
 1.38 
 1.43


10. Natore I 1.18 1.32 
 1.35
11. Natore II 1.24 
 1.41 1,32

12. Jessore 1 
 1.19 
 1.36 
 1.42
 
13. Jessore II 
 1.13 1.43 
 1.55
 

aVariations 
in average revenues/KWH overtime in a given PBS 
are due
 
to changes in: 
 (1) tariffs, (2) average consumption per consumer, and
 
(3) the mix of consumers.
 

bFirst 
quarter FY 85/86 includes July I - September 30, 1985. The 
average for this quarter may not be exactly comparable with the averages
 
for FY 83/84 and FY 84/85 due to the seasonality of irrigation load.
 

Source: REB
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Table 	4.7 summarizes recent estimates of 
 the economic supply costs
 

of petroleum products, natural 
 gas, and electricity, and compares these
 

costs with their current market prices in Bangladesh, as described above.
 

The results of this comparison clearly indicate that 
relative price
 

distortions currently exist within 
the 	commercial 
 energy sector. That
 

is, kerosene and diesel oil are priced at 
roughly their economic supply
 

costs while natural gas and electricity are priced significantly below.
 

Of particular 
 relevance to RE in Bangladesh is the relation between
 

petroleum product and electricity prices. Since electric energy in rural
 

areas primarily 
 substitutes for petroleum products, the subsidization of
 

electricity prices relative 
 to 	 petroleum clearly
prices provides an
 

"artificial" incentive for petroleum product consumers, e.g., 
households,
 

tubewel.s, and rice mills, to 
switch to electricity.*
 

4.2.4 	 1mplications of current comt.ercial enery jricing policies
 

Looking at the ent ire commercial energy sector, it is 
 clear 	that, on 

efficiency grounds, ele'.tricity and natural gas prices should continue to
 

rise toward their economic supply costs. 
 This 	will reduce the financial
 

appeal of RE to p,)ter, 4a] consur.iers, but should lead to efficiency ga.ns. 

Within tho specific context of RE, BPDB should consider the adoption 

of a bulk rate tariff to the PBS's which more closely -eflects supply 

cost and incr,-'rp;es 1 th at, energy cLrge ard a d(erand charge. S ucr, a 

1s is : t to ;av t ;f t'.7, e . e: r:'rm:i: r; rt.j.F icrSw tc t e-'. .'r' :'. ,.- t'g e st. * ha'._ + :!-, a r. :orcra 
. 

( ' V,. s r 
.v 

' .e + ,~ 
-, s Le 	 i,c ',v ,r. h,., r th.s 

ra pv ceF . ort r:8'. IE- r: e- r J ato ir os P. "it sriC) ' e ee,;1,"f C ,-..C- ,,ir t . 
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Table 4.7. Econolc suppIy costs of csmmrclel energy (1984-63) 

Petroleum 
Na ura 

MkT. price as Mkt. price as.pf t(TY,./IG)
a 

Lot Su p lt tkt TrcIS ,EpIyL..;ppl~cost '2!. up_ Iycost _ l_ st (TkACF) %__o_supp ost 5-'w~y cost 

EIlectr Ic Itr 

Mkt. Price., 
(Tk/l~l)+] of supply cost 

0633.49 

35.20 93 

9 

ttik , + 
24.0 

b 
54 

-I ctrI 

(b 

It 

. k 

b(+ ' f,Qrir*,y rhj$ fre~lght 

bn .*,..'t, w,,1. I- lved by 

a'ntntiv. I&- Id APttr estimate 

to Ch~tta3onq . 

Ionenco and Brutec, and by 

for 1984. 

the BaIgliadesh Energy Planning Project. 
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demand charge should help reduce capacity shortages within the B!IDB grid
 

and improve the BPDB load factor by providing an economic incentive for
 

the PBS's to improve their load factors.
 

PBS tariff increases (especially for productive use and large
 

residential consumers) can be justified on efficiency grounds.*
 

Moreover, financial comparisons of the cos;ts of using electricity or
 

petroleum products for pumping, motive power, or lighting suggest that
 

there is room for such tariff increases In this way, some of the
 

economic benefits of RE which occur 
in the form of cost savings could be
 

transferred to 
the PBS's in the form of higher tariff revenues. In
 

addition, the PBS's should strive to 
 ensure that demand charges are
 

applied when economical, ari that tariff penalties for Iow power factors
 

are enforced.** Finally, within this general framework of h.gher (but
 

more economically rational) tariffs, the possibility 
 of offering
 

relatively low tariffs (set roughly at off-peak evergy costs) to
 

productive use consumers who restrict their cc,nsunption 
to off-peak
 

periods should be seriously considered."**
 

*There is also a financial justification--see Section 4.4 below.
 

*The REB has tentatively -approved adot.ion( *ah of December 1985) 
of tariffs which include a-, energy chiirge p,1s a dw-iand (or capacity) 
charge for all cat ey,:r i e, of consu except s ri; do St I: andr rs i I , 
comnercial ones. 

, 
s n 'rm**v re at:' 'e v ,. t r ff' PP§.',; (ha rg, i rri....'ar car 

be at ¢.,r- . . : . a. ;, g rr . ; 
p -nC rig.­ , r IKE 

S n, rit r) ,, :izi F, . A { k . C ' 7 .. 
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4.3 	 SUBSIDIES ASSOCIATED WITH RE
 

For the purpose of this section, an economic subsidy is considered
 

to exist when a resource is supplied at a price which is less than its
 

economic (or opportunity) cost. At least four such subsidies can be
 

identified in the current RE program in Bangladesh: (1) bulk electricity
 

is supplied to the PBS's at a subsidized rate by BPDB; (2) a subsidy
 

equal to any positive difference between operating expenses and revenues
 

is paid to each PBS by the BDG during its first five years of operation;*
 

(3) the capital required to build the backbone system of each PBS is
 

supplied thru REB, and, ultimately, from the BDG and international donors
 

at the subsidized interest rate of 3%;** and (4) within a given PBS,
 

there are cross subsidies between various categories of consumers. The
 

first three such subsidies generally transfer resources (or income) from
 

the BDG, other BPDB con~ixmers, or foreign donors to the PBS. The fourth
 

subsidy transfers resources among consumers in a given PBS. Since PBS
 

domestic and irrigation tariffs are lowest, and commercial and industrial
 

tariffs are highest, resources are transferred from the latter two types
 

of consumers to the former two types. Estimates of the magnitudes of the
 

first 	three types of subsidies are provided below in Table 4.8.
 

*It is unclear whether the energy cost component of operating costs
 
which is used in the determination of the appropriate subsidy is
 
calculated based on actual line losses or on target line losses (which
 
are generally lower).
 

**During the five-year grace period, the subsidized interest rate is 
only 0.75% per ycar. This interest is capitalized to be repaid starting 
in year six. 



Table 4.8. Estimates of RE subsidies
 

Bilk Tariff Subsidy Operating subsidy fsr 1st Interest subsidy 3n 
XXTk,10 3)a 5 years (Tk X 10 )b PBS Loan (TK X 10) C 

PBS FY 85 FY 86 (est.) FY 82 FY 83 FY 84 FY 85
 

1. Dhaka 30352 28736 4282 1070 0 0 20424
 
2. Tangail 19587 16553 1885 1128 2215 425 17802
 
3. Comilla 1 11038 15138 2839 2567 2696 0 23000
 
4. Chandpur P062 5072 914 2103 3828 2975 17250
 
5. Hahigonj 10486 11755 115 1454 1783 0 13800
 
6. Moulvihavar 13)73 14713 2667 1991 2266 0 11744
 
7. Pabna 1 5858 5851 - 1509 2240 2531 11730
 
8. Pabna 11 5496 5524 601 1852 2189 2180 11500
 
9. Sirajinrij 16541 12988 2718 3232 4994 1612 17250
 
10. Natorr 1 9829 91212 3833 2760 4043 899 15143
 
ii. Natoro 11 11693 10490 873 2432 2066 612 17250
 
12. Jessorp 11682 8654 2327 2857 4181 2889 18400
 
13. Jessore 11 1)881 10682 3266 3367 4179 992 17250
 

Total 169578 157368 26320 28322 36680 15115 212543
 

aEquals (Tk.1.76 - Tk.0.78) X KWH's purchased for FY 85, and (Tk.1.76 - Tk.0.95) X estimated KWH's purchased for
 

FY 86.
 

bAssumes the subsidy paid each year equals the calculated operated deficit, i.e. (billed tariff revenue and other 

operating revenue) - (cost of power + O&M + government duty + depreciation). 

CEstimated for the sixth year of PBS operation, given the estimated total utility plant as of June 1985. interest
 

subsidy = [t.otal utility plant X (14.5% - 3%)], where 14.5% is the assumed market rate of interest.
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The 	 results presented in Table 4.8 Indicate the magnitude of
 

resources transferred to the PBS's via the first three types of subsidies
 

described above.* At present, the largest source of subsidy is the low
 

interest rate paid by PBS's on REB loans. Over time, this subsidy is
 

likely to become relatively more important as the BPDB bulk tariff rate
 

moves closer to LRMC and as growth rates of energy consumption in PBS's
 

level 	off.
 

It is clear from Table 4.8 that existing PBS's have been heavily
 

subsidized. One might argue that these subsidies--especially with
 

respect to the interest rate and bulk supply tariff--reduce incentives
 

for efficient PBS construction and operation, while improving the
 

distributional impact of RE. In addition, such subsidies affect the
 

financial performance of the PBS's. The final section in this chapter
 

analyzes this financial performance.
 

4.4 	 FINANCIAL PERFORMANCE OF PBS's**
 

This section attempts to evaluate the financial performance to date
 

of AID-funded PBS's, and to distinguish at least some of the factors
 

which affect this performance. In this context, a PBS's financial
 

performance will be evaluated based on its ability to meet the financial
 

*Except for the operating subsidy, results presented in Table &.7
 
should be viewed as approximations. This is due to inter alia
 
uncertainties concerning LRNC at the 33 KV level and the actual
 
investment in total utility plant for each PBS.
 

**F4nincial petrforl:mance should not LA¢:f' sed with economic 
perfornanE. A pcr f ir,anc aa performanc 7,es necessarilv imply ad not 
poor eco:iomic performance. In contrast, a good economic performance 
indicates a: least the potential for a good firanct al performance. 
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convenants under which it 
was established. Namely, that a PBS be able to
 

repay--starting five after
years its formation--the REB loan used to
 

finance the construction of its backbone system.*
 

For 	a variety of reasons, it is not a simple or 
straightforward task
 

to provide a consistent evaluation of 
 the financial performance of 13
 

separate PBS's. First, the PBS's are of 
different ages. Second, their
 

backbone systems 
 have different technical and 
cost characteristics.
 

Third, they supply 
 areas with significantly different 
 economic
 

characteristics and 
 potentials. 
Finally, any evaluation (but especially
 

those for relatively new PBS's) depends heavily on assumptions concerning
 

rates of growth of the number 
of consumers and average consumption per
 

consumer. Yet experience with the PBS's suggests 
such growth rates are
 

highly volatile.**
 

4.4.1 	 Operating Margins:
 

Evidence concerning 
financial performance is obtained most readily
 

by analyzing the PBS's operating margins (positive or 
negative) during
 

the years since energization. This information is summarized in Table
 

4.9.
 

Data presented in Table 4.9 indicate that only four of 
 13 PBS's had
 

positive operating margins during 
the 	most recent fiscal year. 
On the
 

other hand, all the PBS's except Pabna I 
either reduced their operating
 

*Repa,.ment is to be 
 made 	over a 25 year period at an interest rate

of 3%. Interest at 0.75% 
 per arinttm during the 
 initial five-year grace

period is capitalized.
 

""For examp;e. thE gro.th rates during FY 84/85 of total cnsc.cnrsranged betw'jeen ro.'ghly 13% 	 arid j50% in the 13 PBS, while changes inaverage consu ption per corsumer ranged between -17Z and 73%. As PBSmature, the volatility of these rates 
should be reduced.
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Table 4.9. PBS operating marginsa (Tk x 103)
 

PBS FY 81/82 FY 82/83 FY 83/84 FY 84/85
 

Comilla I (2839) (2567) (2696) 761 
Shirajgonj (2718) (3232) (4994) (1612) 
Dhaka (4282) (1070) 1138 5024 
Jessore 1 (2327) (2857) (4181) (2889)
Jessore II (3266) (3367) (4179) (992)
Pabna I - (1509) (2240) (2531) 
Pabna II (601) (1852) (2189) (2180)
Habigonj (115) (1454) (1783) 969 
Natore I (3833) (2760) (4043) (899)
Natore II (873) (2432) (2066) (612) 
Chandpur (914) (2103) (3828) (2975)
Moulvibazar (2667) (1991) (2266) 2256 
Tangail (1885) (1128) (2215) (425) 

aOperating margin = (billed tariff revenues + other operating
 

revenue) - (cost of power + O&M + gov't + depreciation).
 

Source: REB
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deficits or increased their positive margins between FY 83/84 and YY
 

84/85. This trend of improving PBS financial status is unlikely to
 

continue into FY 85/86, however. because the
This is five-year grace
 

period will expire for most PBS's; consequently, they must begin (at
 

least in theory) making repayments of principal and interest. The
 

projected financial status of these 13 PBS's in YY 85/86 is summarized in
 

Table 4.9.* None of the PBS's are projected to be able to make full
 

principal and Interest payments 
inFY 85/86, although ro,.ghly seven PBS's
 

can likely make partial payments.** This repayment problem should lessen
 

in the future 
 ceteris paribus as the number of consumers and average
 

consumption per 
 consumer increases. Nevertheless, these financial
 

projections emphasize 
 the need for a careful assessment of the repayment
 

requirements imposed on PBS's.***
 

Table 4.10 also presents the average tariff for each PBS which is
 

required in FY 85/86 (given the projected mix of consumers and average
 

consumption per consumer) if the PBS is to cover operating costs and make
 

whatever principal and interest payments are due.**** 
 The "required"
 

*The results presented in Table 4.8 and 4.9 not exactly
are 

comparable since in the former no provision is made for bad debt.
 

**The relative financial strengths of the PBS's cannot be ranked
 
according to the results presented in this table since some PBS's will
 
have to repay principal and interest 
 for only a few months in FY 85/86

while others must 
pay over the full 12 months.
 

***The cu--rent requiireE'-!T .ntecatior, accounts be fully funded 
should alsc be analyzed since these revenues could be used make upto 
much of the interest and principal ep&.-rr ent shortfall in many FBS's. 

..:The required rate increases are likely biased d:r.ward due tc The
assmed zero price elasticity of demand. This bias is offset somewhat,
however, by the exclusion of other operating revenues 
 from the
 
calculation.
 



Table 4.1o. 
 PBS financial projections 
for FY 85/86 (Tk x 103)
 

Estimated tariff 
 Operating Average tariff
PBS revenuesa Principal and
expenses0 required to break
interest expensesc 
 Margin 
 even (Tk.
 

Comilla 
1 
 31943 
 31204
Shirajgong 12479
17338 (11741)
27656 2.40
Dhaka 9258
60146 (9576)
51776 2.31
Jessore 1 12720
18157 (4350)
20615 1.79
Jessore II 
 22375 4612 (7070)
20794 2.40
Pabna 1 10477
12209 (8896)
14066 2.46
Pabna II 1211
11563 (3068)
12815 2.12
Habigonj 
 24633 22925 
1279 (2531) 2.08
Natore 1 0d
23511 1708 less than 1.7
21615
Natore II 9418
22137 (7522)
22273 2.30
Chandpur 1547
10591 (5627)
14988 1.84
Moulvibazar 1230
30945 (5627)
26869 2.61
Tangail 4980
34932 (904)
33924 1.76
1488 
 (480) 
 1.74
 

aAssumes average tariff of 
Tk. 
1.7/KWA, and excludes other operating revenues.
 
bticludes O&M, depreciation (at 2.5%), 
power cost, and allowance for bad debt (2%).
cAssumes 
repayment of principal 
at
Principal the rate of 4%/year, and interest on
is assumed equal principal of 3%/year.
to long term debt 
as 
of FY 85/86 which 
occurs 
after the grace period
expires.
 

dGrace period still 
in effect.
 

Source: 
 NRECA
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tariff increases are relatively 
 large for many PBS's. Once again, this
 

situation may improve 
over 	time as loads 
on the PBS systems increase.
 

4.4.2 	Determinants of Financial Performance
 

Table 4.11 provides information which may 
be useful in determining
 

specific factors 
 which affect the financial performance of PBS's. 
 For
 

example, three of the four PBS's 
with positive operating margins in FY
 

84/85 are relatively mature--being electrified in 1980 or 
1981. Perhaps
 

more importantly, these four 
 PBS's supply relatively larger amounts of
 

power to irrigation and industrial 
consumers. 
 Since much of this
 

consumption occurs off peak, it contributes to a 
higher load factor and
 

better financial performance.* 
 This result concurs with the general
 

belief that viable RE typically depends upon the development of adequate
 

productive uses for electricity.**
 

4.4.3 Conclusions
 

The most obvious point to make is that it is still very early to
 

evaluate the financial performance of the original 13 PBS's. 
 All except
 

one of 
 these have been energized less than 
 five years. Moreover, the
 

backbone systems of these 
 PBS's were typically far from complete at
 

energization. Thus 
 there 
 is little evidence available concerning the
 

financial performance of mature PBS's.
 

*In 	some 
cases, specific economic factors may lead to good financial
 
performance. 
For example, the presence of tea gardens in Moulvibazar.
 

**It is obvious that the development of domestic load 
 cannot

contribute to the financial viability cf PBS's under current conditionssince the enErgy cost a1z.ne cf supplying these consimers, roughly Tk.0.9 5 /(1-average iosses)=Tk. 1.19 kwh, considerably exr-eeds the domestic 
tariff of Tk. 1/kWh. 
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Given this 
 caveat, some tentative conclusions can be drawn. 
First,


the underlying Pconomic soundness 
 the PBS's
of is improving 
as they

mature. 
 There is evidence 
to suggest that, 
over time, deficits are 
being

reduced or surpluses increased (ignoring, for 
 the moment, principal and
 
interest 
 repayment 
requirements). 
 Second, 
 financial 
 performance is

generally strongest in those PBS's which supply relatively 
 large amounts
 
of power 
 to irrigation 
 and 
 industrial consumers. 
 Such consumers pay

tariffs 
 in excess 
 of 
 the financial 
 costs 
 of delivered 
energy and
 
generally provide 
 loads which, 
 if properly managed, increase PBS's load
 
factors without making excessive demands on peak capacity. 
Third, it is
 
likely that 
 most PBS's will 
 not be 
 able to meet fully the current
 
schedule of loan repayment. 
 This problem 
 is apt to be 
 most severe
 
immediately 
after 
 the expiration 
 of the five-year 
grace period.

Moreover, loan repayment may become a more severe problem confronting the
 
REB as 
 PBS's located in areas with less productive use potential 
come of
 
age. 
 PBS tariff 
 increases 
 and better 
 load management 
 practices can
 
undoubtedly help 
 mitigate this 
 problem.*,** 
 In addition, however, 
one
 
might question 
 the usefulness 
 of imposing uniform 
 loan, repayment

requirement on 
 all PBS. 
 It appears unreasonable to require all PBSs to
 
begin 
 full repayments 
 only five 
 years after 
energization. 
 It is
 

*A more meaningful definition of the date of energization
which more -e i.e., oneaccurateIv ref 1e h he brccomlet.e, would w n the backbone \sa>sc eM Lbe useu. is r a*v l
 

**Evi''dene sufes, s thi t mc;st RE cuns.Urrs were previously payingsignif-icant vmzr f_ r atf-rbe willing ative sources of energy.and able to pay hither Thus they shouldPB5electricity anc ' v 
tariffs. This gapaFterra betweencosts providesPBS's to increase their neo 

an opportunity for therevenuies.
however, as 

This opportunity will be reduced,the BPDB bulk supply rate continues to increase.
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recommended that an attempt be made to tailor repayment requirements more
 

specifically to the economic potentials of the various PBS's. 
A longer
 

grace period may be necessary and appropriate foi PBS's located in less
 

developed areas. Similarly, individual PBS's should be encouraged to
 

adopt tariffs which are 
consistent with their financial requirements and
 

the economic conditions in their supply areas.
 



5. TECHNICAL ASSISTANCE
 

This chapter 
will review the technical assistance being provided to
 

the Bangladesh Rural Electrification 
Program. The donor organizations
 

have reached an agreement whereby 
only USAID provides technical
 

assistance funding 
 and e:1 donors--USAID, World 
 Bank, Kuwait, Finland,
 

Asian Development 
 Bank, Denmark and Canada--fund commodity purchases.
 

The technical assistance provided by USAID 
must, therefore, be reviewed
 

and assessed in reletion 
 to 
 the entire rural electrification program
 

including all donors and not just the USAID portion of the rural program.
 

The technical assistance will 
 be assessed according to length of time
 

required, funds allocated, and number of advisors.
 

5.1 BACKGROUND:
 

In 1962, U.S. President Kennedy initiated an arrangement with USAID
 

and the 
 NRECA to electrify developing countries in the world using the
 

successful model of rural electrification developed in the United States.
 

Rural electrification began 
 in the U.S. in 1935 and by 1962 had
 

essentially completed the area coverage of the U.S.
 

The NRECA is an organization which represents the 
 more than 1,000
 

rural electric cooperatives in the 
 U.S. As 
 the U.S. Govcrnment's
 

involvement in the U.S. Rural Electrification Program has 
 been reduced,
 

the NTRECA 
 hds iILv6e6 its activities in a number of areas. A good 

example of this is the working relationship with USAID. When the
 

agreement was initiated, the NKRECA 
 created an international group to
 

respond tc AID's techncai assistance needs.
 

105
 



5.2 

106
 

IMPACT OF TECHNICAL ASSISTANCE ON INSTITUTION BUILDING
 

The impact of technical assistance has been great in building both
 

REB and the PBS systems into viable institutions which will continue as
 

such into the future. The which have
training programs been developed
 

and implemented with respect to organizing, constructing, managing and
 

operating a compley electric utility have enabled the PBS systems to have
 

qualified personnel who are effectively carrying out their job
 

responsibilities. This program will need be
to continued by REB and
 

modified as the needs change to assure 
that both the REB and the PBS
 

systems continue to be viable organizations.
 

5.2.1 Overall Assessment of Technical Assistance
 

Throughout REB, beginning with comments from Chairman of REB, and
 

going through the level of Assistant Directors, strong support was found
 

for the quality of technical assistance which has been given to date to
 

REB, in the development and implementation of the rural electrification
 

program. The same 
is true with the PBS systems. Each PBS contacted
 

indicated a high regard for the technical advisors and the type of
 

training, advice, and assistance given to the PBS personnel by these
 

advisors.
 

One non-AID donor representative "entacted gave the following
 

statement, "NRECA/GC [Gilbert C-2nc,:
wealth] technical assistance is food.
 

The advisors stay in touch. They are 
 timely with their feedback and 

there are nc c:m;Kaints from their client, EEB. In fact, REP says 

NRFCA/GC gives ir1tegzitv tc the Fural E~ectriflcation Froram in 

Ba!~s." 
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5.3 DURATION OF TECHNICAL ASSISTANCE
 

The duration of time that technical afisistance should be provided to
 

a developing country's rural electrification program varies from country
 

to country. USAID and NRECA have worked together in Central America,
 

South America, the Middle East, and Southeast Asia in bringing rural
 

electrification to these areas. There have been varying 
degrees of
 

success in these programs, but the most successful has been in the
 

Philippines which was recently completed, and the ongoing 
 program in
 

Bangladesh. Based upon these experiences, technical assistance has been
 

found to be a necessary part of a rural electrification program in 
a
 

developing country for the first 12 to 15 years. 
 Technical assistance 

began in Bangladesh in 1978 and, therefore, if history is any indicator, 

another five to seven years of technical assistance will be required. 

5.4 FUNDS ALLOCATED FOR TECHNICAL ASSISTANCE 

The percentage of funds 
 allocated to technical assistance in the 

Bangladesh rural electrification program has been declining &z the 

program has progressed. Table 5.1 shows the RE I, RE II and proposed RE
 

III projects in relation to donors' funding and 
 funding for technical
 

assistance. T-,e RE I poject was funded only by I!SAID. RE II and RE III
 

have fund ng (or potential funding) fro, several donors with the
 

a f-hein.4.. 1 I A T:-.r fung TriFe, fact, for RE 

l-i, the other ci c's' urdrn . L ' , .. .:ncmn tecJnc i 

assistarlce. As sh:',w i, iab I e , I pe;: i;c of fJnding a- iocp.Ed 

to technic;&! assistansce for eacl phase iS de- n rg f~C- 17.3% for R1 1, 

8.8% for RE II to 6.6% for RE III. Also, the cumulative percrntage of 
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total funding for technical assistance is declining from 17.3% for RE I,
 

11.6% for RE I and RE II to 9.3% for all three phases.
 

Table 5.1. 
 Funds allocated for technical assistance
 

Project Donor 

Funding 
US$ 

(1000) 

Funding 
for T/A 
2US$ 
(1000) 

Percentage of 
funding for T/A 
By 
Phase Cumulative 

RE I Original USAID 50.0 5.0 

RE I Amendment 11SAID 19.1 6.97 

Total RE 1 69.1 11.97 17.3 17.3% 

RE II USAID 50.0 12.73 
World Bank 48.0 
Kuwait 30.0 
Finland 6.0 
ADB 10.3 

Total RE II 144.3 12.73 8.8 

Total RE I & II 
 213.4 
 24.70 
 11.6
 

RE III 
 USAID 
 58.6 
 11.65
 
World Bank 
 80.0
 
Denmark 
 8.0
 
Canada 30.0
 

Total RE III 
 176.6 
 11.65 
 6.6%
 

Total 
 390.0 
 36.35 
 9.3
 

NU.BER OF ADVISORS
 

The number of advisors for each 
 phase of 
 the rural electrification 

program is reviewed below. 

RE I. Tecmw %a!'>stance
has been provided since the inception of
 
the Fangla 
 , rura electificatjon program in 197E and 
 has been a key
 
to the 
 success achieved. 
The tcchLnical 
assistance has been accomplished
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by the consulting team of NRECA and GC under contract to the REB. The RE
 

I initially projected the technical assistance needs from 1978 to 1982 at
 

about 15 advisors. However, in 1981 the amount of technical assistance
 

was evaluated to be insufficient and additional resources were deemed to
 

be required. Therefore, the amount of technical assistance was 
increased
 

to 24 advisors by an amendment to the RE I project.
 

RE II. The amount of technical assistance provided during RE II -as
 

arranged by a contract between REB and NRECA/GC which began July 10, 1984
 

and will end after 36 months on July 9, 1987. The contract provides an
 

initial staff of 17 advisors, plus 24 person-months of short term
 

specialists. The staff is reduced by three after 18 months on January
 

10, 1986 to 14 advisors.
 

The staff will be further reduced by three more advisors on July 10,
 

1986 to a total of 11 advisors. The 11 advisors will remain for the last
 

year and complete their work on July 10, 1987, when Phase II RE will be
 

completed. The NRECA/GC are working under an unofficial verbal agreement
 

with REB to keep the staff at a constant level of 17 advisors during the
 

entire 36 month period. This is being done by not using the 24
 

person-months of short term specialists plus some person-months allocated
 

but not utilized in the RE I TA contract. These person-months will not,
 

however, be sufficieiL tu provide a level staffing of 17 advisors fox the
 

36 month period, and by October 1986, a reduction of advisors will be
 

required. The present TA contract was based upon only the RE I and RE II
 

requirements and did not envision the requirements for the RE 1l1 

project. The contract will have to be amended during FY 86. 
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RE III. The technical assistance for RE III is proposed to cover
 

the period July 1987 
 to July 1991, a total of 48 months. This would
 

extend the total duration of technical assistance in Bangladesh to
 

12 years. 
 The number of advisors recommended is 20 plus 24 person-months
 

of technical specialists. The team should be 
 staffed with 20 advisors
 

for the 24 months and then reduced in the last 24 months. At the end of
 

the first 24 months, the technical assistance needs should be formally
 

reviewed based upon the needs and plans at 
 that time to determine any
 

adjustments in the number of advisors 
during the last 24 months of the
 

contract. Table 5.2 shows the 17 advisors working under the Phase II
 

Project and the three additional positions recomnended for Phase III.
 

The last column weights relative importance of the TA subject area for RE
 

III. (One is most important, eight is least important.) The weighting
 

is not for each individual position.
 



Advisors 


I. Team Leader 

2. 	Management 

3. Management 

4. Inst. Training 

5. Tech. Training 

6. 	PBS Finance 

7. 	PBS Finance 

8. System Operation 

9. System Operation 


10. 	 Engineering 

11. 	 Dist. Planning 

12. 	 Const. Design 

13. 	 Const. Cord & Sub 

14. 	 Construction 

15. 	 Construction 
16. 	 Construction 

17. 	 Construction 

18. 
 REB Finance 

19. 	 Material Mgt. 

20. 	 Maintenance 


Table 5.2. 
 Summary of technical advisors
 

Name 


Brac Biggers 

George King 

Vesta Orr 

Paul Fleek 

Ed Wheeler 

John Hinton 

Ed Thiessen 

Myk Manon 

Ray Cowan 

Eugene Leffler 

John Kerr 

Vacant 

John Allard 


Note: 
 Short-Term Specialists 


NRECA 

NRECA 

NRECA 

NRECA 

NRECA 


NRECA 

NRECA 

NRECA 

GC 

GC 

GC 

GC 

GC: 

GC: 

GC: 

GC: 

NRECA 

NRECA 

NRECA 


are 	allocated 

utilized. 


Relative
 
importance
 
of atea
Affiliation 
 REB 	Director 
 for RE III
 

1

PBS Mgt. Operation 
 3
 
PBS Mgt. Operation 
 3
 
Training 


7
 
Training 
 7

Finance 
 4
 
Finance 
 4

Sys. 	Operation 
 2
 
Sys. Operation 2
 
Member Engineering 
 6
 
Sys. Engr. & Design 6
 
Eng. Construction 
 6
 
Chief Engr. 
 6
 
Superintendents of 
 5
 
Engineering 
 5 
constrvction 
 5
 

5
 
Finance 
 4
 
Equipt. & Material 
 2
 
System Operations 
 3
 

in RE 
 II but not being
For 	RE 11 Short-Term Specialists will 
 be required in
the areas of computer billing, power usage and quality assurance.
 

5.6 	 TYPES OF TECFNICAL ADVISORS
 

The types of advisors 
 lor RE III will not 
change dranatically from
 
those presently employed. 
There is a need 
for revising the team leader's 
role and adding th:rc rne- types cf advisors H: 
the area cf aterial 

manaement, mtjrt,&-rce, and systen operat ions and 	 REB finarce. In
 
addition to the advisors, thp nosition of administrative assi.s.ant should 
be added. 
 The following paragraphs describe these advisors.
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5.6.1 	 Team Leader
 

The team leader works with the REB Chairman 
and Ls responsible for
 

His 	time should be divided
 
overall technical assistance activities.
the 


(20%) and advising (80%). The team
duties 


of advisors assignments,
 

between administrative 


duties include management
leader's advisory 


of local housing of the
and maintenance
administering the provision 


monthly contract accounting and reporting,
technical assistance team, 


of 33 Bangladeshis, and provision and
 
supervision of a support staff 


The day-to-day implementation
for advisors.
20 vehicles
maintenance of 


can be carried out by an

activities 


If no
 

of 	 these administrative 


under the direction of the team leader. 
Administrative Assistant 


of time to these
allocation
assistant is provided, then his 


administrative details increases to about 80%.
 

5.6.2 	Material Management Advisor
 

work with the Director of
would
The Material Management Advisor 


improve the operation of the warehouse in
 
Equipment and Material to 


where all foreign
the facility

Khulna. The warehouse is primary 


delivered, identified, inspected, stored 
and then
 

purchased materials are 


The advisor would assist the Director in
 dispersed to the proper PBS. 


and record systems to
the procedures
implemxenting and improving 


accomplish this warehousing task.
 

5.6.3 	Maintenance!Systen Operation Advisor
 

would work 
with the

0;erations AdvisorThe Maintcnance/Systp2r 

t.ech.ical assistance in the
 
System Operations to provideDirector of 


and repair procedures and
maintenance
improvement and development of 

repair of three-phase meters, voltage
facilities. The maintenance and 
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regulators, and oil circuit reclosers is done by this central REB
 

facility in Dhaka. As the numbers of these types 
 of equipment installed
 

in the field increases, the efficient maintenance and repair of this
 

equipment is essential. Also, due to the great rellince on foreign­

supplied equipment and the difficulties in obtaining reasonable parts,
 

service and information from these suppliers, 
the maintenance, repair,
 

trouble shooting, and diagnostics of equipment problems becomes critical.
 

5.6.4 	 REB Finance Advisor (IL- NRECA
 

The Finance 
 Advisor provides expertise in finance and accounting to
 

the REB Director of Finance. The use 
of accounting information in REB
 

and the PBS is essential for management planning and control.
 

5.6.5 Administrative Assistant (1)
 

The Administrative Assistant 'would report to the team leader and be
 

rosponsible for the daily operatioaz of 
the 	consultants offices. The
 

specific duties include: (1) administering the provision and maintenance
 

of local housing for the technical assistance team, monthly contract
 

accounting and reporting, supervision of a support staff of 33
 

Bangladeshis, and provision and maintenance of 20 vehicles for the team.
 

5.6.6 	 Short Term Specialists
 

Three types of specialists will be required: computerized billing,
 

power usage, and quality assurance. The Computer Billing Advisor would
 

assist the PBS's 
in moving from manual billing to computer billing. The
 

Fower Use Advisor would develop REB skills in helping the rural electric
 

customers in wavy of productive]> using electricity. A Quality Assurance
 

Advisor would work for Director of Equipment and Material and be
 

responsible for providing extensive 
 assistance in the areas of quality
 



114
 

assurance and 
 inspection of 
materials and equipment. The activities
 
would include development of material 
 specifications, 
development of
 
testing procedurer and method 
 for arriving materials, and review and
 

recommendation of manufacture testing.
 

5'.7 ASSIGNED TASKS OF ADVISORS
 

During Phase I and Phase II the consultants 
have been assigned the
 
four primary tasks and one administrative task as shown in Table 5.3.
 

The suggested division among the tasks for RE III is also shown.
 

Table 5.3. Assignment of Advisors Tasks
 

Task 
 RE I & II 
 RE III
 

1. Development of Standards, Procedures 
 13.5% 
 10z
 
and Guidance
 

2. Training 

7.6% 
 15%
 

3. Direct Participation in Implementation 
 34.0% 
 25%
 
of Sy.stee
 

4. Monitor, Review and Advise 
 40.6% 
 45%
 

5. NRECA/GC Administration 
 4.3% 
 5%
 

100.0% 100.0Z
 

Task I is the development 
of standards, procedures, and guidelines;
 

significant progress 
was made here during Phase I 
and Phase II. The
 
Phase III work 
in this area 
 will be 
 the modification 
 and updating of
 

these manuals and the development of new ones 
as required.
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Task 2 provides training 
of REB, PBS, and local contractors
 

(engineering design, 
line construction, and substation construction).
 

During RE I and II, the advisors roles have changed from those of
 

preparing the training manuals and doing the actual classroom teaching to
 

one of primarily p;eparation and revision of manuals. 
Only special
 

subjects such as sectionalizing are still 
 being taught by the advisors.
 

During RE III there are still 
courses which have been identified and need
 

to be developed. The entire of should
team advisors assist the two
 

training advisors to develop and corrent on new and revised courses.
 

Task 3, the direct participation in implementation of systems, will
 

continue in RE III. 
 This task appears to consume more of the advisors'
 

time than the 34% allocated. There seems to be a tendency of the REB to
 

treat the advisors as key personnel in the organization, and, as such,
 

their involvement in daily activities is greater than 
desirable from a
 

technical assistance point of view.
 

Task 4 is the monitoring, reviewing, and advising of REB and PBS
 

personnel, and will continue in RE III. 
 The emphasis of this task should
 

increase with an emphasis getting
on REB and PBS personnel to take the
 

initiative, formulate responses, and make recomnendations to advisors.
 

In surmary, the REB needs to utilize the technical assistance
 

advisors to strenghten the ability 
of their own personnel to operate
 

independvr*,rv rather than depending on 
the technical assistance advisors 

as key pe:"r.nel. 
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5.8 	FINDINGS AND RECOMNENDATIONS
 

The following findings and recommendations can be made based on the
 

assessment of the needs of technical assistance for the Phase III rural
 

electrification project.
 

1. 	 The technical assistance has been successful in building REB
 

and PBS's Into viable institutions. However, the need to
 

continue TA at or above current levels cannot be overstated.
 

There are several reasons why these levels are crucial. First,
 

as stated e.c..Lere in this report, there is a high rate of
 

turnover in me critical areas of management and operations,
 

and until this situation is stabilized, continued TA is
 

required. Secondly, the system is expanding greatly and
 

becoming more ciplex. The latter phenomenon is due in part to
 

the increase in the number of donors. There is considerable
 

evidence that the current levels of expertise in the REB and
 

the PBS's would not permit service to be continued under all
 

possible operating conditions. Finally, continued TA is needed
 

to enforce stlardrds c-,the entire system.
 

2. 	 The duration of techrni:al assistance required will be about 12
 

to 15 years. Phases I and II will provide eight years and
 

Phase III is proposed to provide four years, bringing the total
 

at the end of Phase Ill to 12 years.
 

3. 	 The percentage of funds allocated to technical assistance by
 

total project fiindig by Phase is declining.
 

4. 	 The number of aiviisors recornmended for Phase III is 20.
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5. 
 The types of advisors to be added to the present team should be
 

in the areas of finance, maintenance, and materials handling.
 

6. The duties of the 
 team leader should be redefined to decrease
 

the administrative burden 
on his time. The addition of an
 

administrative assistant would allow this redefinition.
 

7. REB needs to use 
 the advisors more effectively. The assigned
 

tasks 
 of the advisors 
 should be modified to increase
 

institutional aspects 
 of technical assistance and to reduce
 

reliance on the advisors as key personnel.
 

8. If 
another contractor 
is selected, the transition 
 of the
 

consulting activities 
 of the present organization to another
 

would require about 18 months during which time 
 the quality of
 

technical assistance could suffer.
 

9. The most critical areas for TA 
 in RE III are in the areas of
 

material management, management, operations 
and maintenance,
 

and finance.
 



119
 

ORNL/TM-10042
 

INTERNAL DISTRIBUTION
 

1. V. D. 	Baxter 
 21. D. J. Slaughter

2. L. M. 	Cochran 
 22. R. A. Stevens
 
3. W. Fulkerson 
 23. G. G. Stevenson
 
4 M. 0. Farooq 24-28. 
 J. P. 	Stovall
 
5. P. A. 	Gnadt 
 29. T. J. Wilbanks
 
6. L. J. 	Hill 
 30. S. B. Wright

7. E. L. 	Hillsman 
 31-32. Central Research Library

8. F. B. 	Honea 
 33. ORNL 	Y-12 Technical
 
9. D. W. 	Jones 
 Library-Document


10. M. A. Kuliasha 
 Reference 	Section
 
11. R. Lee 
 34-35. Laboratory Records
 
12. F. C. Maienschein 
 36. ORNL 	Patent Office

13. C. H. Petrich 
 37. Laboratory Records-RC
 
14. C. G. Rizy 	 38-152. Energy and Economic
 
15. G. Samuels 
 Analysis Section
 

16-20. R. B. Shelton
 

EXTERNAL DISTRIBUTION
 

153. 	 Jaime G. Carbonell, Associate Professor of Computer Science,
 
Carnegie-Mellon University, Pittsburgh, PA 15213.
 

154-158. 	 Barbara H. Deverick, 130 Echo Drive, Lenoir, NC 28645.
 

159-163. 
 Mark Gellerson, 309 A Street, N.E., Washington, DC 20002.
 

164. 	 S. Malcolm Gillis, Dean, Graduate School, Duke University, 4875
 
Duke Station, Durham, NC 27706.
 

165. 	 Fritz R. Kalhammer, Vice President, Electric Power Research
 
Institute, P.O. Box 10412, Palo Alto, CA 94303.
 

166. 	 Roger E. Kasperson, Professor of Government and Geography,
 
Graduate School of 
Geography, Clark University, Worcester, MA
 
01610.
 

167. 	 Martin Lessen, Consulting Engineer, 12 Country Club Drive,
 
Rochester, NY 14618.
 

168-172. 	 World Bank Distribution, Ms. Myrna Geronimo, Document
 
Acquisition and Control, 
1818 H Street, NV, Washington, DC
 
20433.
 

173. 	 Office of Assistant Manager for Energy Research and
 
Development, Department 
of Energy, Oak Ridge Operations Office,
 
Oak Ridge, TN 37831.
 

174-200. 	 Technical Information Center, U.S. Department of Energy, P.O.
 
Box 621, Oak Ridge, TN 37831.
 


