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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 varjous 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 Bidyut Samity (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 pecverried by a local board of directers, elected by the
censumer  merters of  the PRI, Hoewever, the PRS  ie subject te the
regulation of FEE, The REE initiallv firances and carries out the

constructiorn of power facilities ir  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 rurai 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 mcre 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 Develapment Board (BPDB). Bangladesh Power

Developmznt Board, which is a part of the Ministry of Energy of
bangladesn, is responsitie {or  the peneration  &nd transmission  of

electric power and energy for the entive country. t distributes

eiectricity in the principal cities of the country, along major roads,
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3.4.1 Load Shedding

The PBS's thave been expariencing load shedding for the last year and
are eapected to have this problem until &8t least December 1987. The
problem 1is twofold. Because of an insufficient capacity in the BPDB
subtransmission system in sume Jocations, load shedding is occurring on
almost a daily basis at sume PBS's. The other side of the problem is a
deficiency in total system generating capacity which is cxperiznced during
the irrigation season. These capacity problems are beyond the control of
the PBS and must be tolu.ated until EPDB increasses its cvstem capacity.

The PBS's have been judicious snd have generally rot conpected more
load than their systam capacity. herefore, if they had sufficient BPDB
capacity they would not have any load shedding.

There is s veduction in cnergy sales and a loss of revenue asscociated
with load shedding. If a FBS with a 15 MW peak demand must shed 107 of
its peak load for four hours on a daily basis, then a 6.87 reduction in
energy sales and revenrue can be expected. This calculation is hased on a
15 MW peak derand, US7 Icad factor, 32,850 MW annual  energy sales without
lrad shedling, £ 9L <ted per dav and an annual total reduction in ENETRY
sales of 2,190 MWh.

Also, the load sheddiny is increasing the 1loading cycles on the

ectiyical eguy,nent  and could have an effect on equipment lifetime and

[

e
maintendnce.
3.4.2 lroad Factor

Tre load Tactur is the ratic of the averige load cver a dezigrnated
veriof of *ime ic the ;oo 1ned vocurring in that period, T irad factor

car theoretically range {rom C to 1. The icad facisr is  an ipdication of
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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 i{s, the facilities have a low
8verage usage but during very short perjods a high usage is exparienced,
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 decermined.
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 g4 problem. The
assumption of a large portion of energy sales to domestic consumers which
traditionally have Bood power factors led to a cystem 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 pover

factor. As a result, REB has had to start requiring industrial customers
to correct their power factor with capascitors, Alss, BFE  i5 purthzsing
AN plauning  to install SLATIL Zapaciiors  ze the flrst stzp g prwer

Al & later ZJave, switched Capacitors will he ytij spg.

[

factor contro
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3.4.4 System Loss

The system loss of each PBS 1s reviewed on 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 1is in determining the extent of losses attributable to
technical factors and to unmetered lcsses. The main interest 1is 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 construction of the PBS distribution systems across the country
and across donor countries. In moving from RE I, which was funded by
USAID, tc 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

materisls were specified according to manufacturers catalog numbers, a
common practice irn the LU.S, however, in Re 11, equipnert was procured

from suppliers :ir many differern’ countries which were net familiar with

nor did they utilize the U.S. catalog svstem. 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/Commonw:alth 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 {s ordered and must be both functionally equivalent and design
equivalent, Without being a&ble to cite a model number or equivalent in
the specifications, complete compatibility cannot be assured.

An example of this occurred during RE Il when Motorola communications
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. By bheing compatible, the repair training,
experience, anc rpare parts capobilities developed  could be used for the
nes  equipment A& weil. Eovipmant fron & different ranciacturer would

require additionel training and spsre parls to be on steore.  In the tender
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process, the two lowest bids met the specifications but were not design
equivalent.

3.5.2 Materials 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, fcllowed by a summary of some of
the problems.

The Director of Equipment and 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 902 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 10Z
of the payment is made to the supplier. Records of receipt, inspection,
and zcceptance of the material mest be kept. Ther, the material must be

transportad by local transportation contractors to the proper PBES.

- < . R + . - ' - - - NRT ) .
Material wsurchzsed by a  donor Couniry must  be sent tc the PBES being
DORSLTUCled TV LAt Donor. AL the FRS, th: oramcsrtal o is stored avcerding
to ownershap by BERER Gr VBL, The  rmaioritv Lo date s owned by the RLP

because thev are building the initial {facilitiec anc intensificetion of
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facilities. However, the PBS may purchase material from the REB for minor
construction and must keep material for connections and replacements.
Separate storage of PBS material is, therefere, 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
varjety of parts required 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

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

facility.
4, Segregation of material by dcnor purchase. The requirement to
selsvatery store material according to Aoner complicates the ~urens <irg.
5. Li=y ol Mororisie PR R ciom £e et twer reporied
1e e oasTf-osvit to wore win seosone 0 thi inaed  suripe utiliven and
illog:rai oroer ©f crpenoostion ol vEterial an the list. Lisc, additions

to the Jlist appear tc 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 World Bank 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 compatibility. Other 1individual country donors usually
restrict procurement c¢f 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 raaked baseAd 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 Iadia, 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 curh 2s Thing and the Sevies Union which are not on  the ahove
list. Netoall the euprliers fron o coontries from owlior ezurpnent ie
precurec are origiras egulipment manciacturers, but irstead ordes equipment

from ancthe: country not on the restricted list of countries. The AID
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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 1is typically only wused 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 wusing is excellent. A tender
bidding process is used, The 1invitation 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 1in 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
specifications, guality, and rost are all considered,

‘. As decoribed qp 0 Sersior 5.501, the specitications have been

changed from specifying a catalog number 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 wusing the present procurement method of competitive
bidding is difficult in some 1instances. The usual method to insure
compatibility in those instances is to source the procurement.

In summary, the equipment procurement procedure utilized by the REB
is very good. The REB needs to continue selecting equipment based upon
specifications, quality, and cost. 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 purchases 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 Quality

The quality of equipment and material procured is determined by the
standards used in the tenrdering 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 ersure that the suppliier has
adequate productior facilitias, te~hniques sand gquality assurance
inspection.

Tt rsvectior of plante has beer futused  orn factories i Asia

(primarily India, Korea, and Thailand), due to the developing nature of
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these suppliers in the world market. The plant inspections are made by a
consulting team advisor. No REB representative is sent on plant
inspections due to foreign travel restrictions by the GOB. A new approach
{s to be implemented for these plant inspections whereby inspectors
stationed in various parts of the world who make inspections on behalf of
Gilbert/Commonwealth's other operations will be used. The inspection of a
plant does not guarantee quality as there have been cases when the
inspection did not identify problems but the material was rejected upon
delivery. Also, re-ourwmndations have been made not to order from some
suppliers based upon plant inspections.

The second check to ersure quality is to include in the standards a
specific request for factory testing and reporting on equipment and
material. This is being done in some cases for powver equipment such as
transformers., Consideration should be given to expanding the use of
factery testing. The third check of quality is to have the equipment and
material inspected upon delivery. The present inspections are based on
visual iuspection of equipment. A uaore rigorous procedure should be
established to inciude testing. There are a rnumber of simple tests
requiring very little equipment which could be effective in insuring the
quality of materials.

The Director of Precurement deals with suppliers in resolving any

gquality problems identified upon inspection of equipment and material.

The actusl [rnojecrione zre the resporsidbility of <he Director cf Equipment
anc Yaterigl. in sev.cernp the ocourrence of  gquality protiems witn the
Director of Froeromomt,  only eis invitslrons (hideougr ol SO0 Lvar Tad

can be cited as having queality problems, fme of the difficulvies in
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examining the quality issue 1{s that records are kept on each invitation,
but no summary statistics are available. The six cases cited are:

1. & 2. Two companies from Indiz were awarded contracts for delivery
of bare conductor and did not deliver the conductor. Both companies were
blacklisted. When a company is blacklisted 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 supplier.

3. A Korear ccmpany was boycottea due to inferior anchor logs. The
company corrected the problem and is now in good standing.

4., A Korean firm providing hardware was blacklisted 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 supplyving single phase electric meters was
blacklisted due to quality problems.

6. A Korean firm supplying insulators has been blacklisted due to
quality problems. The resclution of the problem has not been finalized.

in summary, the quality problems appear to be minor as indicated by
the number of instances involving actions with a supplier. However, the
nunber of  verhil rercere cathired during this assecspment from KFE and the
consultants whe visit the field installations jndi~ates 8 greater quality
problern. These renurte  inditate ool lomg Wit Ra-ntoare. strangth of

materzals, &nd protective coatings (i.e., promature rusting ie appearing).
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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 aﬁ 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
11kV  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 life~time.

A review of equipment performance with the Director of System
Operations was made and the following swmmary is provided:

1. Power Transformers. The first 26 substations used GE three phase
transformers. Four of these failed during 1983-84, three were 5-MVA 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
recomnendation was made to specify transformers with a cylindrical core
and copper windings in future purchases. The present specifications do
not sperify & particular tyvpe of construction and the transformers
puritazed were of rectangular  core construction with zluminum windings.

The rectanguiar type of conriruction ie¢ not as expensive and nol as
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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 wused McGraw-Edison
regulators. Mcisture 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%Z of the failures
attributed to overloading conditions.

4. Meters, Three 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 protlem te rocolve and the cnlv rractical method is to wait for
ailure and mare vople sments.

In swwmary, the hersh operating enviromment s placing unusually
severe performance conditions on electrical eguipment. Some cf the

problems are caused by  inferior materials and manufacturing and other
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problems are caused by unforeseen design requirements. This situation
indicates a need for continual review and improvement of design and
materiel standards,
3.6 PLANNING FOR RE 1II

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 11II. Section 3.6.2 reviews the planning for the construction of
nev 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 I1I
began in July 1982 and will be completed in June 1988. Phase III was
scheduled to begin ir April 1985 and end in June 1994. 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.1ld¢ Bank
funding.
2. Procurement of Equipment. The procurement of equipment from

international suppliers 1is a long process. With the commi*ment of fundg,
the distribution of funding fror the varicus donore  is determined. The
development of the procurement schedule ars nateriats reguires azbou' three

months. The tendering and crdering of materisls requires 12 months and
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Table 3.3 Bangladesh Rural Electrification Program
implementation and construction schedule

Task
Funding Committed
Material & Eauip.

Tendering-Intl.
Material & Equip.
Delivery - Intl,
Material Tendering
Local
Material Delivery
Local

Land Acquisition for

Headquarters sites
Headquarters Cost
Organize FPBS
Membership drive

. Line Design

1. Substation const.

12, Line Staking & ROW
Clearing

13. Base System Line Const.

l4. Training for FBS staff

15. Commissioning of Line
Sections

16. Energize - Consumer
Connect:ons

Source:

Jul.
Jan.

Jan.
Apr.
Jan.
Jan.
Apr.
Apr.
Jul.
Oct.
Jan.
Oct.
Jarn.
Get.

Jan.

Apr.

Phase 11

82-Sept. 82

83-Jun

B4-Jun.

84-Jun,

8§5-Mar.

83-Dec,

83-Dec,
83-Jun.
83-Sep.
83-Dec.
84-Dec,
83-Dec.

84-Mar.
83-Jun.
84-Mar.

84-Jun

56
87
87
g7
84
87
84
85
84

85

B6

Electrification Board, January 1985,

Phase 111
Apr. 85-Jun.
Oct. 85-Dec.
Oct. B86-Dec.
Jan. 87-Dec.
Oct. 87-Jun.
Jan. 85-Mar.
Jan. B6-Jun.
-an. 86-Dec.
Apr. B6-Mar,
Oct. 86-Sep.
Apr. 87-Dec.
Ort. 86-Sep.
Oct. 86-Jun.
Apr. 86-Jun.
Jan. 87-Jun.
Apr. 87-Jun,

A Bri=f on Bangladesh Rural Electrification Program,

85
89

89
88
89
86
93
&7
88
88
88
88
94
94
4
94

Rural
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the manufacture and delivery another 12 months. Therefore, after the
commitment of funds, there is a lapse of approximately 27 months before
electrical construction materials are available.

3. Transition from Phase II to IIT. As the project makes the
transition from Phase II to I11, 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 prcject begins too late, then construction on Phase I1 is completed
and there is a dead time when construction firms have no werk and will
focus attention elsewhere. The transition of work from Phase II to Phase
TII 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

Sever new PBS's will be constructed wusing funds from other donors.,
Under the initial planning for the rural electrification program in
1976-78, a total of 99 PBS's were believed to be required for the compiete
rural electrification of the country. This number of PBS's has been

revised downvard to about 80 based upon experience to date of tle area a

FES car co.er. A set of criteria for séiecting the order of (he
construction of the PES's has bLeon developad, The seven PBS arcas have

been selected and init:ial CONtsLis in these sreac will Legin in 1986.
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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 1II will also be 1intensified by the other donors. During Phases I
and 11, the average PBS constructed will cover an area of 500 sq. miles
with two 5-MVA substations and 500 miles of distribution 1lines.
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 aprroval, no further work can be done until the funding for
Phase III is ~ommitted. After funding is committed, the procurement
schedule and 1list 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 resporsibilities and organizafion of the director.(tes
reporting to the REB Member of Engineering. These directors and their
staff are responsible for the planning, design, procurement, construction,
and operation of the electrical facilities in the PBS's. The directorates

are:
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System Engineering and Design

Equipment and Materials

Superintendents of Engineering Construction
System Operations

WK =

At the PBS's, the Assistant General Mgﬁager for Maintenance and
Construction and staff are responsible for the daily operation of the
distribution system. The organizat‘on and manpower of the PBS Assistant
General Manager for Maintenance and Construction ar;'also reviewed.

3.7.1 System Engineering and Design

This directorate is responsible for review and monitoring of PBS
planning and design; development of standards for enginearing design and
material specifications; preparation of material type and quality for
procurement (tender documents): review of tender documents; and
preparation and avard of contracts for REB engineering design, line
constructicn, 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 and material standards responsibilities. The
engincering and comstruction contracts would Temsin as  presently
orzanired.

REE Contractors, The KEB engineering design, line construction, and

substation construction a:e performed by local contractors. This
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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 catecorized (50
miles of line, 25 miles and renovation) according to che amount of
construction work they have 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  has had to resort to fixing the
Price per job and assigning the work to the contractors. Future work for
an individual contractor is hased upon performance.

3.7.2 System Operations Directorate

The svstem operations directorate works with energized PBS's to

review, monitor, advice ané zesist  them ir  the operation of the PBS
distributior sveien., The direcicrate has two deputv directors, one for
line operations anc the other for s hstation operaticns, reorganization

to seven deputy directcrates has beern proposed and is heing reviewed by
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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
Bastern Zone, there would Dbe 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
three directorates in the Western Zone would be the same as those in the
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
larges:c warehouse is in Khulna where all the internationally procured
equipment 1is 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 Manaper for Construction and Maintenance

This marager is the PBS engineer responsiple for all engineering
g p

activities ir ithe rBS. The enginesr coverares  the  maintenance  of the

substation and disuribution lines, connection of customers, extension ol

service facilities, disconnection of wunpaid 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 enginsering and management
problems encountered 1in 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 Sunmary

In swmary, the REB has the engineering capabilities to carry out RE
I1I1 for beth 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 directors
and assistant engineers during RE II should greatly add to the depth of
experience and decisionmaking capabilities of the REB engineering
activities.

3.8 FINDINGS END RROOMMENDATIONS

Tre foll wing are the findinge and recommendations of the engineering
and systam planning assessment,
1. The KEB has done a geod job in fuliilling the tasks and
B J

regquirements of RE I and RE II. 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.
The present forecasting of PBS loads is reasonable, but more
attention needs to be focused on understanding customer
characteristics.
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.
The BPDB transmission system (132 kV) and subtransmission system
(11 kV) will have adequate capacity by the end of 1987. This
will alleviate the local shedding problem.
Load shadding 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 prlace additional
stresses on electrical equipment.
The locad factor on PBS systems is lov, around 257 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 meters or time clock control is
probably  economically unjustified. The most cost effective
approach appears to be cus'omer eduratl ion and appedl tc¢ not use
power during peak Jcad perinds.
The low power facter has heer teongnized bv KEE as & problem and
RER has begun corrective action by adding fixed capacitors to

the PBS distribution systems.
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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.

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.

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 equiprent on order.

The quality assurance of equ.pment and materials received neads
to be improved. A testing  propran should  be included in the
inspection process. Hardware should be checked for proper

dimensions, thread sizes, and mechanical strengths (i.e. random
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samples from an orde: of bolts should be checked for proper
gize, threading, and torque.) Basic electrical tests should be
made on such electrical equipment as transformers, regulators,
and reclosers.
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 equirment specifications should be
reviewed in 1ight of this harsh operating environment to
determine if more stringent specifications are required for
transformers, regulators, reclosers, insulation levels, etc.
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 1II 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,

The REB has enginecring capabilities to implement RE I1I.

Substantial enginecring assistance willi have to bLe given to the
ks ¥ 9

PBS's in the ar=a of systamns cperation.  Tric zssistance will be

nececsary due to the groving size  of the 1total rural

distribution systems in the country, and the rmaturing of the
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existing systems will increase the number 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 relevanu 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 Xg of oil equivalent per annum in 1984,

As a result of such 1low consumption, the addition of a single new

*Commercial energy in Bangladesh is derived from coal, petroleunm,

natural gas, and Lydropecwer, Non-cormercial #nergv use is not reviewed
here since KE is a crrmercial source of energy and typically substitutes
only for other {orme of comercial energy.  However, cormercial energy
use accounts for less thun 507 of total energy use in Bangladesh, with
this percentage being maich Jower in rural areas.

#¥*This complicates the task of making energy demand projections.

75
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industrial consumer can lead to a discrete increase in total commercial
energy consumption. For example, in 198] two fertilizer plants accounted
for 38% of natural Bas consumption, while four electric pover plants
accounted for 387, Third, the level of commercial energy consumption
varies significantly according to geographical region, and is much higher
in the Fast than in the West.

Commercial energy use can be analyzed according to consumption by

sector. In this context, most commercial energy 1in Bangladesh is
consumed in three sectors: industrial, residential, and transport,*
As indicated in Table 4.1, commercial energy use 1is dominated by the
industrial sector, which accounts for approximately 447 of commercial
energy use. The next most important sectors are residential,
transportation, and agriculture--accounting for 24X, 19, and 62
respectively of commercial energy use. Within the industrial gector, the
consumption of electricity accounts for roughly one-half of total
commercial energy use, with the remaining balance derived from natural
gas (227), Petroleum Products (17Z), and coal (12%). Residential
consumption is dominated by kerosene (502), electricity (27%), and
natural gas (237). The transportation sector relieg exciusively on
petroleum products and cnal, while 4griculture wutilizes mostly diesel
fuel (82%) and scme Glectricity (127).

When commercial Ciaergy use 1is analyzed by source of energy, it is
apparent that about 437 of  cyuch energy 1is consumed in vhe form of

ANon-energy uces of potential energy supplies, e.g., natural gas as
a fertilizer stock, are excluded.



Table 4.1,

Commsrclsi enerqgy telance, FYB3/B84
(thousand metric toas ol! equlvelent)
Petroleum Products

Crude Jot Fuel Non- Natural
Coal ot LPG Gasoline Nzpths Fuel Keroseno Diesel Oll Energy Tota! Gas Eltectricity Total

Primary Production - - - - - - - - - - - 2,009 21 2,250
Imports 177 1,057 - - - 54 41 276 87 - 485 - - 1,692
Exports A Foreign

Bunkers (-) - - - - 24 -210 - -10 =21 -13 ~-159 - - -i1%8
Primary Suppiy 3,836
Jransportnlion atq (osses
Therma: Power fienaration - - - - - - -19 =55 <167 - =241 -T720 961 0
011 Rafining - 1,088 7 48 o 4 27 216 251 94 991 - - -97b
Enar.Sac.lice A Inssas(1)(c) - =7 - =7 -3 -3 -22 48 21 -23 " -102 -404 -392
Stock Orawdown - » - -4 3 1 20 8 is 1 44 - - 83
Net Suppiy Demand M - 7 51 - 35 317 483 185 63 1,139 1,188 839 3,343
Demand
industry 137 - - - - - - 11 178 - 189 241 536 1,103
Transportation 40 - - 31 - 35 - 351 8 - 445 - - s
Agriculture - - - - - - 10 120 - - 130 - 17 147
“ommarcial - - 2 - - - - - - - 2 56 79 137
Resldantial - - 4 - - - 306 - - - 310 137 163 610
Other Sectors - - - - - - - - - - - 44 44
Non-Energy Uses - - - - - - - - - 63 62 7439 - 817

21890 sstimata,
brmr!;rm‘n: twy Ianclng | tem,

CVarticai tmiancing Item. Items and fotals converted to ol !

dfar’lllzars.

Source: wWorid Bank

equivalents separately and my not add after rounding.

i
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paetroleum products, 332 as electricity, 17% as natural gas, and 77 as
coal. Petroleum product consumption is dominated by such middle
distillates as diesel fuel (45%) and kerosene (297), and by fuel oil
(17%2).

Most petroleum product consumption occurs in transportation (41%),
households (292), or industry (187). Most electricity consumption is
divided between industry (64%) and households (197), while natural gas
goes to industry (56%) and households (327).

4.1.2 Supply:

Commercial energy in Bangladesh is derived from natural pas,
hydropower, petroleum, and coal.* 1The former two energy resources are
available domzstically, while the latter two are importel, These energy
resources can also be characterized by their gengraphical distrihution.
Netural gas fields exist both on- and off-shore in the East Zone.
Similarly, developed hydropower capacity and potential exists primarily
in the southeast, Substantial coal deposits exist in the northwvest.
However, their utilization is not expected to be economically viable in
the foresceable future.

Reasonatly well developed supply systems exist for electricity,
petroleum products, and (to a lesser esrtent), natural gas.** Up until
1982, complately separate power grids axisted in the Fast and West

*Peat dopesits  exist in the Faridpur wnd ¥%i"na districts.  Some
consilerat lor has bLeen Biven to their use in a 30 Mw Piiot pover plant in
Faridpur,

FPMany of  thpse syslims  were rebuilt afrer the Var of Liberation in
the early 1470's,
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Zones,* gupplying 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 hag
increased to roughly 1,010 MW by 1985. At the same time, the rural
distribution network has been expanded significantly by the rural
electrification program. Natural Bas 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 fereign exchange) of petroleun
imports; (2) the relative abundance of natural gas deposits; and (3) the
rapid depletion of forest reserves and other traditional fuels. These
factors joinily 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 petroleunm
is achieved by inter alia making gas supplies available to more urban
areas, oy increasing the wuse of gas fired power plants (apd by
transmitting this ¢lectricity to the West Zone), znd by devaloping the

*EPDE alse operates 3 few MW of isolated penarating unmits in both
zones.  Signifi-ant sanunts of “aptive generation xlsc exist.
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supply of electricity (as a substituta 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 COMMERCIAL ENERGY PRICING AND SUPPLY COSTS IN BANGLADESH
4.2.1 Overview

Commercial energy prices in Brngladesh are, 1in general, set by the
Government, wﬁile non-commercial energy prices are for the most part
market determined. Commercial erergy 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 assistance and
approval of the REB (see below). As is usually the case, existing
comrorcial energy prices are determined by a variety 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 Bas as a substitute for gasoline or
dizsel 0il, and of liguifind petroi=um gas as a substitute for karocene
(lighting), gzcoline (treesport), or diersel oil (pumping) is also bLeing

considierad,

“EDifferences in transportaiion costs do result in inter-regional
variations, however.
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4.2.2 Current Prices

Current and past ex-depot prices for petroleum products are
sunmarized in Table 4.2. These prices were last increased in March 1983,
The Ministry of Energy and Mineral Resource is authorized, however, to
automatically increase these prices by up to 107 if supply costs
increrase. 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
arcas) 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. Tariifs 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 .
sunmarized in Tables 4.4 and 4.5, respectively.

BPDB tariffs have increased rapidly during the last six years, i.e.,
by an average of 38Z in 1979, 47% in 1980, 287 in 1982, 3.2% in 1983, 132
in 1984, and approximately 20Z** 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 227 in September 1985. Other important
changes in BPDB rates have occurred with the introduction of both
peak/eff-peak energy charges for certsin large consumers and demend

*Titas  Gas Company  ie  the only pas distribution company with
s1gnifscant runters of dumestic, rommercial, and industrial consumers.

P*Lasessment team ostimale.
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Table 4,2. Bangladesh Petroieum Product Prices (Taka/IG)

July 82 ) July 85
Ex. depot Import parity2,b gy, depot Import parity

Product price c.1.f. Chittagong __price c.i.f, Chittagong
Premium

gasoline 69.3 29.1 75.6
Regu’lar

gasoline 63.8 27.3 66.7
Jet fuel 42.0 30.2

Kerosene 32.8 29.9 32.8 35.2
Diesel o1l 32.8 28.6 32.8 33.5

Fuel ofl 24.5 18.8 24.5

3F.0.b. Singapore plus freight to Chittagong.
bExchange rate July 1982, Tk. 22 = US § 1.00.
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Table 4.3, Natura) gas tariffs?
(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
Commercial 31.0 36.0 36.0
Domestic (metered) 27.0 34.0 34.0
Domestic (unmetered)

Single burner/month 35.0P 45.0

Double burner/month 65.0P 80.0

aExcludes meter rental charges where applicable and excise duties.

bIrrespective of consumption,
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Min. Monthly
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Bangladesh 8708 Elactricity Taritt Structure (Taka)

Energy Charge/KmKC

o—— - e -

Dexnand Ctarge

Domestic

irrigation
Industry
Commerclal
Consumers
above 50 Kw
(oxcopt Jute

Mills)

Jute Mlilis
above 50 Kw

S MYA or above

PBS's

Domestic

irrigation

Industry

Commercial

Zors iner s
sove 50 Ke
Lascapt Jute
Mills;

Tk. 250/ /yrd

Thk. 45

Tke 70

Tk. 70

Tk 65

Tk. 50

Tke 250/HP/yr 9

Tk. 45

. 70

Tk, 5.7 The 149

_ Ernurgy Dhargosme® Peak  Off-pesk  par KW?
March - Aprll 1985
0-250 rWH: Tk, 0.6 - - -
250-40C %wH: Tk, 0,85
sbove 400 Y Tk, 2.25
Tx, 1,0 - - -
Tk, 1.7 Tk. 4,0 Tk, 1.2 -
0-100 ¥¥4: Tk, 1.,.8% - - -
abuve 160 KH: Tk, 2,5
Tke 1.7 The 3.2% Tke 1,0
Tk, 1.45 - - ~
Tko 1.55 Tko 300 ch 0-9 -
Tk, 0.78 - - -
Sept. 1385 - Present
U to 190 M. Tk, 1,0 - - Tk, 10
Up to 25C Ym: Tk, 1.1f
Alive 350 vw: Tk, 27%f
Tke 1.4 - - Th. 30
p to S rYM: Th. 1,95 The 5.85 Tk, 1.95% T, 30
Prve $Vm o load: Th, 2.05
Gov't: Tn, Z2.1% - 2.8 - - Tk. 10
Cocenocinl:  Tu, %30
P‘Ov'? T “?i
* Te, o 2.an Tk, 6.7% ' Tk, 2.7 Tr, 30
it o Te, 1.6
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Table 4.4, Bangladesh BPDB Electricity Tarltf Structure (Toks) (Continued)

JE—
Min. Monthly Energy Charge/KwHC Demand Charge
Charge/Ky® Energy Charge/Kwid Peak Of f-peak __yor KW
Sapt. 1985 - Present (Continued)
F. Jute Millis Tk. 70 ™. 1,65 - - Tk, 30
above 50 Kw
G. 5 MVA or above Tke 65 Tk, 1.7% Tk, 4.95 Tk. 1,65 Tk. 30
H. PBS's Tk, S0 Tk. 0,95 - - -
July 1982 - June 1903
A. Domestic 0-50 Kmi: Tk, 0,50 - - -
50-250 XyM: Tk, (.60
250-400 KW4: Tk, 0.70
Above 400 XWH: Tk, 2,0
B. Irrigation AMnual Cherge Tk, 0,5/Tk. 1.0° - - -
Tk, 250/H.P./yrd
C. findustry Annua!l Charge Tk, 1,5 Tk, 4.0 Tk. 1,1 -
Tk, 90 (slingla
phase
Tk, 500 (3 phase)
D. Commercla) Tk, 45 0-100 KH: Tk. 1.4 - - -
abovo 100 K¥H: Tk, 2.%
€. Consumers Tk, 35 Tk, 1.55 Tke 3.15 Tk, 0,9 -
above 50 Kw
(except Jute
Mifts)
F. Jute Hills Tk, 35 Tk, 1.3 - - -
above 50 KW
G- 5 MY A or above Tk. 65 TK; 1.55 Tk. 2.5 Tko 0.3 -
H, PBS's Te. 50 Tk, 0,78 - - -
Bror oot wems wlt LGt Y e 00 By metwrs,
bfo' TOUN LGN et el ol A meters,
R aoonl on Lo eltes loar,
Chst incy *uar Te, DNy for sing e (tzse oo Ta, 3006/yr for 3 phese,
BUp to 250 Nt tar 25T,
1Fa?r, bulitas el oniumg tion,

Source: BPDR
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Yorit? Category
pas Domast e Smat! Coomerclal IrrlEHQ ngustry Strewt Uzvc

W/RY BT/ AI/BY ML BE/BY BY/BA BO/8Y S1/B7 02/93 B3/84 B4/93 33/B3  QU/BL B1/82 52/9) 33/84 B4/83 33/B4  90/61 B1/82 £2/8) 83/54 B4/TY 83/B6  BO/BI 01/82 §2/93 BIB4 84/BS NI/BA

Ohnta NN N8 A Aar 6.2 o RO V.0 - - .23 1.2% 1,40

1.80 0.70 0.8% .0 1.0 1.13 1,60 0.93 1,09 t.4% 1.% 1.TO 2.1 60.0 40.0 60.0 .0 Y9.0 83,0

farg-'1 1 LIY om0 g.an Q.30 e - - - 1.79 .Y .80 - 0.8% 1.0 1.0 1.1 1.% - 1,05 1.,% 1.,% 1,63 1,09 - &0.0 .0 TW.C0 M0 83,0
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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 facters: (1) the cost of power purchased from
BPDB; () 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 1little 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 PRS's,
tariffs are lowest for domestic conswners and highest for industrial
consumers. Over time, domestic tariffs have remained relatively stable
in five years, increasing 257 in nominal terms and decreasing in real
terms. In contrast, bhoth irrigation and industrial tariffs have more

than doubled jn nomir .l terms.

*Probably due to distributional reasons.

**hs of  Septenber 1985, the average BPDE tariff is estimated to be
Tk. 1.7/xwh,



Table 4.6 for py 83/84, FyY 84/85, and the first quarter fy 85/86. These
figures Suggest the need for an increase in average tariffs {p PBS's {f
the World Bank covenant requiring an average tariff of Tk. 1.7/xwn by
December 1985 is to be met.
4.2.3 Commercial Ener /_Supply Costs in Bangladesh

The economic Supply cost of eénergy should measure the Opportunity
cost of the Teseurces used to obtain the type of energy in question. The
appropriate measure of this Opportunity cost depends inter alia upon the
nature of the energy source and the alternative markets avajlable to {t,
For example, petroleum is a tradeable eénergy source, Thus its supply
€ost  in Bangladesh is determined by the market price for pelroleum
(perhaps f.o.b. Singapore) plus transport cost to Bangladesh. In
contrast, natural 8as is produced domestically within Bangladesh, exists
in a fixed supply, and hng limited export market potentiagl, This means
that the economic  supply cost is determined by the eéconomic cost of
pProduction plus g depletion premium. * Finally, electricity is a
non-tradeable, non-exhaustible energy  source. Thus its supply cost
equals its economic cost of pProduction--the s0-called long-run marginal
cost (LRMC).  This LRMC typically varies with voltage level ang the time
of consumption (i.e., during the peak or of f-peak period).

e e ————

*This Precium is added to the production cost  berause ar increment
of present production leads te the more TAPIC substitution of some more
expensive &iterrative SOuUrce of energy.
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Table 4.6. Average tariff revenues per KWH sold (Tk./KHH)a

Ist quarter

PBS Fy 83/84 FY_84/85 FY 85/86P
1. Dhaka 1.28 1.43 1.58
2. Tangail I 1.29 1.39 1.59
3. Comilla 1 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 | 1.20 1.3% 1.33
8. Pabna 11 1.22 1.36 1.42
9. Shirajgonj 1.14 1.38 1.43
10, Natore | 1.18 1.32 1.35
11. Natore ]I 1.24 1.41 1.32
12. Jessore [ 1.19 1.36 1.42
13. Jessore 11 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 1 - 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 oi] 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 petroleun prices clearly provides an
"artificial" incentive for petroleum product consumers, e.g., households,

tubewells, and rice mills, to switch to electricity,*

4.2.4 Implications of current cormercial energy pricing policies

Looking at the entire commercial energy sector, it is clear that, on
efficiency grounds, electricity and natural gas prices should continue to
rise toward their economic supply costs. This will reduce the financial
appeal of RE to potential consumers, but should lead te efficiency ga.ns.

Within the specific context of RE, BPDB should consider the adoption

of a bulk rate tariff to the FBS's which more closely -eflects supply

cost and  incorporates hoth an energy charpe and a demand charge. Such a

Trris s uol tou  eav tha Lhere  lsonl elLromyl ratisnaie for

Ewitching to elaitrizize, I Taly, drasr wconomsc coet Conparisuns

SFURRES! tha' <Lt 2 raticnele  eyiets  gr hang ladesn. However, this
4

CLOnomar promite csectrification in cases when it ic

relative proce o t
t CIENeY RUuncs.

q
not justif:ed or ef



Table 4.7, Economlic supply costs of commeccial energy (1984-89%)
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demand charge should help reduce capacity shortages within the B+DB grid
and improve the BPDB load factor by providing an economic incent.ive 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 costs 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 econcmical, ar4 that tariff penalties for low power factors
are enforced.**  Finally, within this general franmework of higher (but
more economically rational) tariffs, the rpossibility of offering
relatively low tariffs (set roughly at off-peak erergy costs) to
productive usc consumers who restrict their consumption to off-peak

periods should be seriously considered, ##%

*There is also a financial justification--see Section 4.4 below.

**The REB has tentatlvelvy approved *he adoption f{as of December 1985)
of tariffs which include an energy charge plus a demand  (or capacity)
charge for all categories of consumers eycept  small  domestic and
commercial oncs.

FEXThe relatively jow tariffs PES's charge  irripation consamerns Lighe

P . RS TN S AN i, e e e ,n - - .- PN

be at 1(:1‘«' "-(f’. [ERNa "!..\‘ DU CAVEES 3 ClhoLe Tastlon dS L 0ny as IrTiR a1 orn
: - - P Y - . . . P ol PR -

PRCten 0 CiN o eEaN jEer 1o Suct A ST A FECTURY ol T

froprams e inforn cinsarers of  the rorefire of
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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;*
(2) 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 37;%% 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 consumers, 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 wunclear whether the energv cost componant of operating costs
which is wused in the determination c¢f the appropriate subsidy is
calculated based on actual line losses or on target line losses (which
are generally lower).



Table 4.8, Estimates of RE subsidies

Rulk Tariff Subsidy Operating subsidy fgr 1st Interest subsidy gn
(Tk, X 103)2 5 years (Tk X 103)b PBS Loan (TK X 103)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 14587 16553 1885 1128 2215 425 17802
3. Comilla I 17038 15138 2839 2567 2696 0 23000
4. Chandpur 062 5072 914 2103 3828 2975 17250
5. Habigonj 10486 11755 115 1454 1783 0 13800
6. Moulvibarar 13073 14713 2667 1991 2266 0 11744
7. Pabna | 5R58 5851 - 1509 2240 2531 11730
8. Pabna 1! 5446 5524 601 1852 2189 2180 11500
9. Sirajuonj 16541 12988 2718 3232 4994 1612 17250
10. Natore | 9829 91212 3833 2760 4043 899 15143
11. Natore 11 11693 10490 873 2432 2066 612 17250
12. Jessore | 11682 8654 2327 2857 4181 2889 18400
13. Jdessore 1l 9881 10682 3266 3367 __4179 992 17250
Total 169578 157368 26320 28322 36680 15115 212543

aEqua]s (Tk.1.76 - Tk.G.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 yesar equals the calculated operated deficit, i.e. (billed tariff revenue and other
operating revenue) - (cost of power + 0&M + government duty + depreciation).

CEstimated for the sixth year of PBS operation, given the estimated total utility plant as of June 1985, Interest
subsidy = [total utility plant X (14.5% - 3%)], where 14.5% is the assumed market rate of interest.

76
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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 vpaid 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 FINANCTAL PERFORMANCE OF PBS'g**

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 4.7
should be viewed as approximations. This is due to inter alia
uncertainties concernine LRMC at the 33 KV level and the actual
investment in total utility plant for each PBS.

¥*Finsncial performance should not be confused with economic

t
perfecrmance. A poor financial performance does not necessarily imply a
poor economic performance. In contrast, z good economic performance

indicstes at ieast the potential for a good financial perfcrmance.
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convenants under which it was established. Namely, that a PBS be able to
repay--starting five years after 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 HMargins:

Evidence concerning financial performance 1is obtained most readily
by analyzing the PB5'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

*Repavment is to be made over a 25 year period at an interest rate
of 3Z. Interest at 0.75% per annum during the initial five-year grace
period is capitalized.

**For example, the growth rates during FY 84/85 of total COnS.LOers
renged between rouaghly 137 and 1507 in  the 13 FBS, while changes in
average consumption per conrsumer ranged between -17% and 73Z. As PBS
mature, the volatility of these rates should be reduced.
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Table 4.9, PBS operating margins? (Tk x 103)

PBS FY 81/82 FY 82/83 FY 83/84 FY 84/85
Comiila 1 (2839) (2567) (2696) 761
Shirajgonj (2718) (3232) (4994) (1612)
Dhaka (4282) (1070) 1138 5024
Jessore | (2327) (2857) (4181) (2889)
Jessore 11 (3266) (3367) (4179) (992)
Pabna 1 - (1509) (2240) (2531)
Pabna 11 (601) (1852) (2189) (2180)
Habigonj (115) (1454) (1783) 969
Natore 1 (3833) (2760) (4043) (899)
Natore 11 (873) (2432) (2066) (612)
Chandpur (914) (2103) (3828) (2975)
Moulvibazar (2667) (1991) (2266) 2256
Tangail (1885) (1128) (2215) (425)

30perating 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 FY
84/85. This trend of improving PBS financirl status is unlikely to
continue into FY 85/86, however. This is because the five-year grace
period will expire for most PBS's; consequently, they must begin (at
least in theory) making repayments of principal and interést. The
projected financial status of these 13 PBS's in FY 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 in FY 85/86, although roughly 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. k%%

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 are not exactly
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 pav over the full 12 months.

*¥*The current requirement that depreciation accounts be fully funded
should alsc be analyzed since these revenues could be used to make up
much of the interest and principal repavment shortfall in manv FBS's.

*$%%The required rate increases are likely biased dowrward due te vhe
assumed zero price elasticity of demand. This bias is of{set somewhat,
however, by the exclusion of other operating revenues from the
calculation.



Table 4.1¢. PBS financial projections for FY 85/86 (Tk x 103)

Average tariff

Estimated tariff Operating Principal and required to break
P8BS revenuesd expenses interest expensesC Margin even (Tk.)
Comilla 1 31943 31204 12479 (11741) 2.40
Shirajgong 17338 27656 9258 (9576) 2.31
Dhaka 60146 51776 12720 (4350) 1.79
Jessore [ 18157 20615 4612 (7070) 2.40
Jessore 1] 22375 20794 10477 (8896) 2.46
Pabna 1 12209 14066 1211 (3068) 2.12
Pabna 11 11563 12815 1279 (2531) 2.08
Habigonj 24633 22925 od 1708 less than 1.7
Natore 1 23511 21615 9418 (7522) 2.30
Natore 11 22137 22273 1547 (5627) 1.84
Chandpur 10591 149g8 1230 (5627) 2.61
Moulvibazar 30945 26869 4980 (904) 1.76
Tangail 34932 33924 1488 (480) 1.74

3Assumes average tariff of Tk, 1.7/KWA, and excludes other operating revenues,

briciudes 0&M, depreciation (at 2.5%), power cost, and allowance for bad debt (2%).

CAssumes repayment of principal at the rate of 4%/year, and interest on principal of 3%/year,
Principal is assumed equal to long term debt as of FY 85/86 which occurs after the grace period
expires,

dGrace period still in effect.

Source: NRECA

66
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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
bétter 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 of PBS's under current conditions
since the energy cost slone of supplying these  consumers, roughlyv Tk.
0.95/(]-average losses =Tk, 1.1G kWh, conciderably exceeds the domestic
tariff of Tk. 1/kWh.
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Given this caveat, some tentative conclusions can be drawn, First,
the underlying economic soundness of the PBS'g 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
Benerally provide loads which, if Prcperly managed, increase PBS's load
factors without making excessive demands on Peak capacity, Third, {t is
likely that most PBS's will not bpe able to meet fully the current
schedule of loan repayvment. This problem is apt to be most severe
immediately after the expiration of the five-year grace rperiod.
Moreover, loan répayment 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 loar  repayment
requirement on all PRS. It appears unreasonable to require alj PBS's to

begin ful} repayments only five years after energization. It is

*A more meaningful definition of the date of energization, i.e., one
which more accurarely reflecte when the hackbone svstem g relatively
complete, would azlse be vsaful,

**Fvidence Sureests  that  most  RE CoNsumers were breviously paving
significantlv more for alte-native sources of  energy. Thus thev should
be willing ang able te opay nigher  PBY tariffs. This gap between
electricity ang alternative “LETEY COSLs provides an opporrunity  for the

PES's to increcse their net revenues. This opportunity will be reduced,
however, as the BPDE 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 for PBS's located in less
developed areas. Similarly, individual PBS's should be encouraged to
zdopt 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 &1l 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 developinz 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 NRECA has increased 1its activities in a number of areas. A good
example of this 1is the working relationship with USAID. When the
agreement  was  initiated, the NRECA created an international group to

respond te AID's technical assistance needs.

105



106
5.2 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 training programs which have 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 to be 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 tssistance

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 ~ontacted gave the following

statement, “"NRECA/GC [Gilbert Curmonwealth) technical aseistance is pood.
The advisors stay in touch. They are timely with their feedback and
there are nc compliaints from their client, EREE. In fact, REF savs

NEFZCA/GC  gives integrity  te the Rural Electrification Frogram in

. - - - te
Frd.".g ladeach,
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5.3 DURATION OF TECHNICAL ASSISTANCE

The duration of time that technical assistance 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
developinyg 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 requirec.

5.4 FUNDS ALLOCATED FOR TECHNICAL ASSISTANCE

The percentage of funds allocated tn technical assistance in the
Bangladesh rural electrification program has been declining &z the
program has progressed. Table 5.1 shows the KE I, RE II and proposed RE
IIT projects 1in relation to donors' funding and funding for technical
assistance. Tnhe RE 1 project was funded only by USAID. RE II and RE III

have fundin (or potential funding) from several donors with the
g I R

agreement that  anly VSATD fund technical freiesance. ir. fact, for RE

. : . v oe . N . .
IT1, the other dunors' furding ie contingent apin LSeID fanding technical
assistance. ke shown in Table 5.1, the poioentspe of furding alloca’ed

to technical assistarce for each phase is cetlining from )7.3% for RL I,

8.87 for RE II to 6.6%7 for RE III. Also, the cumulative percrntage of
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total funding for technical assistance is declining from

11.6Z for RE I and RE II to 9.37 for

17.3% for RE I,

all three phases.

Table 5.1. Punds allocated for technical assistance
Funding Percentage of
Funding for T/A funding for T/A
Us$ 2US$ By
Project Donor (1000) (1000) Phase Cumulative
RE I Original USAID 50.0 5.0
RE 1 Amendment USAID 19,1 6.97
Total RE 1 69.1 11.97 17.3 17.37
RE 11I USAID 50.0 12.73
World Bank 48.0
Kuwait 30.0
Finland 6.0
ADB 10.3
Total RE Il 144,3 12.73 8.8
Total RE 1 & 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
5.5 NUMBER OF ADVISCRS
The number of advisors for each phase of the rural electrification

Program is reviewed below.

RE I, Technica? &scistance has

the Bangladesh rurz) electrification

to the success achieved. The techni

been provided since the inception of
program in 1978 and has been ga key

cal 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 was
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 wusing 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 suilicieni to provide a level staffing of 17 advisors for 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¢ nct envision the reguirements for the RE J17

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 recommended for Phase 111,
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.
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Table 5.2. Summary o/ technical advisors
Relative
importance
of arca

Advisors Name Affiliation REB Director for RE III
1. Team Leader Brac Biggers NRECA 1
2. Management George King NRECA PBS Mgt. Operation 3
3. Management Vesta Orr NRECA PBS Mgt. Operation 3
4. Inst. Training Paul Fleek NRECA Training 7
5. Tech. Training Ed Wheeler NRECA Training 7
6. PBS Finance John Hinton Finance 4
7. PBS Finance Ed Thiessen NRECA Finance 4
8. System Operation  Myk Manon NRECA Sys. Operation 2
9. System Operation Ray Cowan NRECA Sys. Operation 2
10. Engineering Eugene Leffler GC Member Engineering 6
11. Dist. Planning John Kerr GC Sys. Engr. & Design 6
12. Const. Design Vacant GC Eng. Construction 6
13. Const. Cord & Sub John Allard GC Chief Engr. 6
14. Construction GC: Superintendents of 5
15. Construction GC: Engineering 5
16. Construction GC: construction 5
17. Construction GC: 5
18. REB Finance NRECA Finance 4
19. Material Mgt. NRECA Equipt. & Material 2
20. Maintenance NRECA System Operations 3

Short-~Ter
utilized.

Note:

the areas of computer billing,

5.6 TYPES OF TEC

The tvpes ¢
those presently e
role and adding
managemnent, maint

addition to the &

be added.

m Specialists

HNICAL ADVISORS
I advisors

mploved.

are allocated
For KE 111 Short-Term Specia

tor RE II1 will not change dramatic

There is a neead

in RE II but not being

lists will

be required in
pover usage and quality assurance.

ally from

for revising the team Jeader's

In

three  new tvpes of advisors ir the areas ¢f material
“henice, and  svstem  operations and REB finance.
dvisors, the position of administrative assistant should

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
the overall technical assistance activities. His time should be divided
between administrative duties (207) and advising (80%7). The team
leader's advisory duties include management of advisors assignments,
administering the provision and maintenance of local housing of 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 advisors. The day-to-day implementation
of these administrative activities can be —carried out by an
Administrative Assistant under the direction of the team leader. If no
assistant is provided, then his allocation of time to these
administrative details increases to about 80Z.

5.6.2 Material Management Advisor

The Material Management Advisor would work with the Director of
Equipment and Material to improve the operation of the warehouse in
Khulna. The warehouse 1is the primary facility where all foreign
purchased materials are delivered, identified, inspected, stored and then
dispersed to the proper PBS. The advisor would assist the Director in
implementing and improving the procedures and record systems to
accomplish this warehcusing task.

5.6.3 Maintenance/System Operatjon Advisor

The Mzintenance/System Operations Advisor would work with the
Director of System Operations to previde technical assistance in the
improvement and development of maintenance and repair procedures and

facilities. The maintenance and repair of three-phase metars, voltage
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regulators, and o0il circuit reclosers is done by this central REB
facility in Dhaka. As the numberrz 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 reliance 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 (1) - 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
responsible for the daily operaticns 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 provisior 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 develep REB skills in helping the rurel electric
customers in wavs of productively 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
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assurance and 1inspection of materials and equipment. The activities
would include development of material specifications, development of
testing procedures and method for arriving materials, and review and

recommendation of manufacture testing.

5.7 ASSIGNED TASKS OF ADVISORS
During Phase I and Phase IT the consultants have been assigned the
four primary tasks and one administrative task as shown in Table 5.3.

The suggested division emong the tasks for RE III is also shown.

Table 5.3. Assignment of Advisors Tasks

Task REI & II RE III
1. Development of Standards, Procedures 13.5Z 10Z
and Guidance
2. Training 7.6% 15
3. Direct Participation in Implementation 34.02 257
of Systeme
4. Monitor, Review and Advise 40.6% 452
5. NRECA/GC Administration 4.3 57
100.0% 100.07%

Task 1 is the development of standards, procedures, and guidelines;
significant progress was made here during Phase I and Phase II. The
Phase 111 work ir this ares 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 1II, the advisors roles have changed from those of
preparing the training manuals and doing the actual classroom teaching to
one of primarily preparation and revision of manuals. Only special
subjects such as sectionalizing are still being taught by the advisors.
During RE III there are still cou:ses which have been identified and need
to be developed. The entire team of advisors should assist the two
training advisors to develop and comment 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 Fendency 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 on getting RFB and PBS personnel to take the
initiative, formulate responses, and make recommendations to advisors.

In surmary, the RER needs to utilize the technical assistance
advisors to strenghten the ability of their own personnel to operate
independently rather tharn depending on the technical assistance advisors

as key personnel.
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5.8 FINDINGS AND RECOMMENDATIONS

The following findings and recommendations can be made based on the

assesspent of the needs of technical assistance for the Phase III rural

electrification project.

1.

The technical assistance has been successful 4in building REB
and PBS's into viable institutions. However, the need to
continue TA at or above current levels cannot be cverstated.
Tnere are several reasons wﬂy these levels are crucial. First,
as stated el.cvhere in  this report, there is a high rate of
turnover in scme critical areas of management and operations,
and until this sjituation {s stabilized, continued TA is
required. Secondly, the system is expanding greatly and
becoming more complex. 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 standards ¢ the entire system.

The duration of technicsl assistance required will be about 12
to 15 vyears. Fheses 1 and I1 will provide eight years and
Phase III is proposed to provide four years, bringing the total
at the end of Fhase I1I to 12 vyears.

The percentzge of funds allocated to technical assistance by
total project funding by Phase is declining.

The number of aivisors recommended for Phase II1 is 20.
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The types of advisors to be added to the present team should be
in the areas of finance, maintenance, and materials haggling.
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.
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.
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.
The most critical areas for TA in RE III are in the areas of
material management, management, operations and maintenance,

and finance.
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