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INTRODUCTION

This report presents a h1story of the formation and deve]opment of
three RURAL ELECTRIC COOPERATIVES in Indones1a. It covers events wh1ch
occurred from January, 1979, the per1od when the cooperatives were or-
gantzed through December, 1984, the United States Agency for Interna-
tional Development (USAID) Project Assistance Completion Date (PACD).

- “BACKGROUND

The Government of Indones1a (GOI) 1n1t1ated a demonstration rura] e1ec-
trification program to provide areawide e1ectr1c power d1str1but1on in
specified areas. The objective of this program was to demonstratelcon-
clusively that reliable electric service and the social and economic ,
benefits that accrue therefrom can be made ava11ab1e to the very poor ‘
people at a price they are able to pay.

BN A - .
Three of the e1ectr1ca1 power systems are 1ocated on separate is]ands
outside of Java and were 1mp1emented through rura] e]ectric cooperatives
(REC). The three outer s]and systems are 1ocated on Central Lampung,
South Sumatra (Sinar Siw, Mego REC), East Lombok (Sinar Rinjani REC),
and Luwu, South Sulawesi (Samabotuna REC) and are being constructed and
_'deve1oped'hy the menberﬁconsumers themselves through the rural electric
eooperative organi;ations. Each cooperative owns and operates a diesel
;generating plant to brovide powerrfor the electrical distribution
;eystem, and each'has'there own headquarters facilities. A spec1a1
agency known as the Proaect Deve]opment 0ffice (PDO) under the Depart-

ment of Cooperatives 1s the GOI implemeniting agency for. the cooperatives.



USAID assisted the GOI in this demonstration including making available
AID grant funds to provide organizational, management and technical
advisory servicés. The Nat{;;a1 Rural Electric Cooperative Association
(NRECA), through its International Programs Division, was contracted

by AID to provide these services. The services for the CooperatiVes.
included complete assistance in the organization of the individual
cooperatives; including staffing patteﬁﬁs, Job descriptions, cost
accounting,.0&M methods, training, planning, policies and procedures,
housewiring and etc.

USAID also made available grant funds for the services of an .Architec-
tual and Engineering firm, Chas. T. Main International Inc., who was
responsible for commodity procurement; headquarters and distribution
system desién and construction. (Information on these aztivities are

included in Chas. T. Ma1n's ﬁ1na1 report dated December 1984)



The personnel which NRECA furnished for the- performance of this
contract are 11sted as fo]lows.

1. DENNIS WILSON

2. PETER MCNEILL

3. RAY. SHOFF

4. LOUIE SANSING ..
5. PAUL SWANSON
6. JOHN DEFOOR - . -

7. LLOYDLAKE

8. "CLAUDE FRANKE -

9. WILLIAM GREG

Tean Leader

o Lanter

Team’teaqer_ .

‘Administrative

v Officer

f'ftaininglpfficeﬁ'
;‘Training 0fficer

fLombok’Project

Advisor

Lombok Project™

Advisor

Luwu Project
Advisor

Luww Projeet

Advisor

Lampung Project
Advisor

'Lampung Project

Advisor

Administrative
Officer

‘jj"Aprﬂ 1980 - Ju1y 1932

‘,October' 1980 - Ju]y 1982

March 1979 - Sept;;1980

Sept;f19?8_p,

: August 1981 = Ju]y 1982

' Novemgjep_lg?s j-“ Mareh ;»:1'_980 |

'August 1982 "Dec. 1984 ’
Saniary. 1981 - ,me‘ 1982‘»*

. aan‘um :-1979 - sébt‘;lieao"i}

October 1980 - March 1984

February 1979 - Sept 1980

v0ctober 1980‘- Feb 1983

Ju]y =1981«'2J;~

July 1979 - Sept 1980

'In total, the NRECA team provided two hundred and seventy e1ght N
(278) person-months in Organization-Management- -Training Act1v1t1es
for the PDO and the three rural electfic cooperatives,
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PROJECT DEVELOPMENT OFFICE FOR .RURAL ELECTRIFICATION

As a condition precedent to release of U.S. dollar loan funds, a Project
Development Office for Rural E]ectfifioation (PD0O-RE) was formed in
calendar year 1978, 0rigina11yvthe PDO-RE was directly under the of%ice
~of the Director General of Cooperatives but in 1983, when the GOI formed 5
va separate Ministry of. Cooperatives, PDO-RE's reporting relationship |
“shifted to the Department of Cooperatives within this Ministry,

‘W1th -assistance from NRECA, the PDO-RE was organized and staffed for
three basic functions: Organization of REC's and personnel training;
;bydgeting and.control of loan funds for the REC's; technical assistance
for engineering,'materiallequipment procurement ‘and construction.

During the period 1978 to the end of 1984, USAID's PACD, personnel
complement varied from thirty (30) to sixty (60) persons, and refinements

were made in organizational structure.

As with mostfnew agencies, time was required before the PDO-RE began
to function effectively. The two major problems wére' minimal authority
in decision-making within the GOI framework and low salaries resu1t1ng

in a high personne] turnover.

By USAID's PACD, PDO-RE had deveioped key personneT in the .accounting .
and technical departments, o provide continuing assistance to the REC's.
Administrative functions within the PDO-RE were performed efficiently
and requésts for assistance in the development of additional rural

electrification projects were being processed.



PROJECT FUNDING -

Loan funds for the REC's were from two sources: USAID's commodity 1oan
and GOI's counterpart loan. Originally the Canadian Government
through their international development agency approved a loan to fund

the power supply components of the project, but this was not utilized.

TheUSAID Toan was in the amount of ten million dollars ($10,000,000)
divided between the three REC's. Loan terms included two pércent (2%)
interest during the ten year grace period-and thrge percent (3%) -

interest during the twenty year amortization period (30 year 1oan);

The GOI loan totalled the 1978 rupiah equivalent of $14,402,000 U.S.
dollars which, due to devaluation, was only the equivalent of $5,400,000
U.S. dollars at the time of the PACD. Loan terms.limited the grace
period to six years with a fburteen year amortization period (20 year
1oan?.. The.1qtere§t rate was set at six percent (6%).

To identify and commit the end-user of these 1oan funds, re-loan
agreements were executed between the GOI Bank Rakyat Indonesia (BﬁI)
and the three REG's. PDO-RE and NRECA staff provided ‘recommendations
on division of the loans betﬁeen the three REC's, using feasibility-
study projections as the basis for divig?;ﬁ. Re-Toan agreements
included the addition of six-tenths of one percent (.6%) service charge
for BRI, raising the interest on the U.S. dollar Toan to 2.6% during
the grace period, 3.6% during the amortization period, and raising

interest on the GOI Toan to 6.6%.



Both the USAID and GOI provided grant funds to deveiope the REC's.

The USAID grant‘expenditures at the PACD were approximately six million
five hundred.thousand ($6,500,000) do11ars which was primarily for |
architecture and engineering consultants and organization-managementa

training consultants.

The GOI. grant, as: stipuiated in the USAID GOl 1oan was listed as the

-rupiah equ1va1ent of one million three hundred and fifteen thousand

‘($1 »315,000) .do11ars for consultant support.: . In addition, rupiah funds

were made available to surport the PDO-RE and-the REC's from the GOI's.

'annualabudget7(DIP funds), At the PACD, approximately Rp 4,700,000,000

rupiah”had been expended for all purposes.. The.dollar equiva1ent, ‘
which is difficuit to estimate due to drastic changes in rupiah- do]]ar

conversion rates, may approximate $5,700, 000.

REC ORGANIZATIONaAND DEVELOPMENT

The PDO-RE and NRECA staff, ‘assisted by Tocal DGC staff, conducted

information meetings in the three REC areas beginning in January of
1979.. Th1S activity was followed by actual organization of each REC,
adoption of by~Tlaws and e1ection of directors By.April 1979, the_,;

organization.phase of REC development had been comp1efed.

Temporary.offices were established within each REC area in 1979.
Jermanent headquarters facilities which included an office bu11d1ng

ind a warehouse, were comp]eted and occupied in 1983/1984,



During the pre-construction period, a small staff of about six people.
was emp10yed at each REC When membersh1p solicitation began, and RE
demonstration proaect construction started, employee complement 1n-

creased substant1a1'ly.

L1sted be]ow are statistics re]at1ng to the REC's serv1r areas,and ,

organ1zation,as of the PACD

KECAMATAN‘ - DESAS: 'BOARD MEMBERS  EMPLOYEES

Lampung 9 109 5 81
Lombok 5 2 7 4
Luwu 5 B 9 76
MANAGEMENT

After organization, a local DGC representative served as' Project Coor-
dinator and contro]]er of GOI grant funde and also served as REC
Act1ng Manager. By. the end of 1980, PDO-RE had appo1nted an acting
manager for each REC from PDO- RE staff.

Ironically, at,the PACD nanagement was again by coordinator-manager
dual rolv at the Luwu REC and Plans,were being made to appo1nt the
Acting Manager as Coordinator at the Lombok REC. As the REC's grow and
accept greater financial responsibilities with their own capital, the
role of the Coordinator is diminishing. Eventually, as grant funding
is phased out, the Coordinators position will be abolished and Managers

will be appointed on a permanent basis.



TRAINING

The greatest act1v1ty for the NRECA OMT team was TRAINING, -----------

both forma1 c1ass room training ---e- and on-the-Job tra1n1ng.

Key emp1oyees of ‘the PDO-RE first received training in the Philippnes
with the Ph111pp1nes National Electrification Administration (NEA).

Seven persons spent two weeks in the Ehi]ippines,fn 1978. where NEA and
NRECA staff conducted training courses. Later that year, two key NEA
staff members came to Indonesia and assisted NRECA with first-stage

training for PDO-RE staff.

The position of NRECA training officer in Indonesia was filled in Janu-

ary of 1979 and rema1ned occupied until March of 1984, PDO-RE had a

full-time training officer from 1ate 1979 unt11 his unfortunate death L

in early 1984. As of the PACD, PDO- RE's training officer pos1t1on

remained vacant,

Under the heading of formal training, PDO-RE and NRECA conducted 51
training courses. A total. of 535 persons participated-in the courses,,

many of whom attended two or more courses. (See pages 10-13)

Tra1n1ng mater1a1s 1nc1uded a comprehens1ve Account1ng Frocedures
Manua] Work Flow Manuals; and numerous training mater1a1s on 1nd1v1dua1
subjects. Unfortunately. much of the NRECA/PDO-RE training materia]
was Tost in‘November of 1984 when the’ Sarinah office building was des-
troyed by fire. Key manuals were reconstructed from tra1n1ng mater1a1s

which had been distributed to the RECsprior to the fire.

1
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TRAINING COURSES

COURSESHELD:TNEJAKARTA |

. Accounting Reporting

. Pole Inspection

COURSE TITLE

. ProJect 0r1entat1on p1ann1ng

(PDO-RE staff)

Rural Member Service SpecfaTists
(Member Sérvices Dept. personnel)

. Bookkeepers Training Course

Electrical Genset Operation &
Maintenance

| April 4 - 7th, 1979

DATES HELD

A,Junevs gllth;;;gisf}f

Nov 5 - 13th 1979

'-Nov 25 2 Dec. 1979

”7~;;.Dec 13 - 26th, 1082 |
“Feb. - “'1bthj11983fi'.~'

10

NUMBER OF

PARTICIPANTS

15
12

e

II.

COURSESHELD AT THE LAMPUNG REC .~ -

1.
2.
3.
4.

. Electrician Training CoUrsef

. Kwh Meter, Meter Entrance —;if: 

. Construction Cost

+ Meter Reading, Bi]]ing, _;f'i;.'

Management Seminar I

Management Training Course IT .|

Accounting Horkshop

Apprent1ce Linemen
Training Course

]

Workshop

Accounting II

& Maintenance

Co]]ect1on

'"~T;‘$‘ov 24 - 29th 1980
'Feb:fg - 18th ’1981'7

o 120w, 0 |

. Distribution System 0perat1on 4A't;fﬂayﬁzgs:jgothjf;QQI{:j gt

| e 16 e, o | o

12



10.

11.

12,

13.

14,

‘COURSE(TITLE ‘

Power P1ant Record1ng and Report1ng
workshop :

Account1ng/Report1ng,Operating '
Period

Cooperative work'F10w Procedure

Engineering Procedure Rural -
Distribution System

Kwh Meter Testing

'L‘jJune 18 1981

;{March 22 - 31st 1982 5];jf§

| i;June 14 - 18th 1982

‘ﬁ.;Q;Makch“1g,;(19th,u984, o

11
NUMBER OF

PARTICIPANTS

III.

COURSES HELD AT THE LOMBOK REC

. Electric Genset 0perat1on &

. Apprentice.

. Staff Or‘ipnli"bai;;l:\!; 7

M "_ﬁ S

Management 'seminﬁt I PE T

Management]Tkaihinéfédﬁfsg’ii;

E]ectrician_Trgininngourﬁel

Ma1ntenance
\

. Construction Material Management

and Construction Cost Accounting

. ey

Linemen Training
Course

: iMay 2 - 24th 1979

_}Ma&,

“JDA#E§TH5141’~

. Electrician-Trainors Training Course’ | ‘Nov. 5 - 1

 .Apr11 7 - 9th 1980

28 - 30th, 1980
1 -10th, 1980

“June 23rd, 1980

NUMBER OF

~ PARTICIPANTS
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COURSE TITLE

9. Mater Read1ng, B1111ng and
' , Co]]ecting

11. Dj str1but10n System Operation
and Ma1ntenance : o

12. Safety and lu'~.;-$.v£*ﬂ“;""
First Aid Training

13. staff 0rientat10n<$eminaf :
14. Power P]ahtrReﬁﬁrdiﬁég

15, AccountingﬁWdFkéHbﬁ ﬂ

16. Service Drops, Service Entrance

17. Cooperative Work Flow Procedure I

18. Cooperafiyéfwak’Ejéwipipéédgfé;liﬁf§:7‘

1C. Power P]ant 0peratia1& Maintenance..  E Ju1y 21?-'26th;A1990
ffaune 2 - 28th 1980 :

f-)f Ayg. 4 - 5th 1980 :%>:

DATES HELD

June 24 - 25th, 1980

v .
-

© | duly 21 - 30th, 1980 |

- Sep. 29~ 0ct.’d, 1980 |

12
NUMBER OF

14

12

Iv.

COURSES HELD AT LUWU REC .
1 ¥

1. Management Seminar I

2. Management Trainiﬁg'cbﬁréé;}l$;lg,"1

3. Electricfan Training Course

4. Linemen Training Course

5. Materials Management & Hduﬁéw%rfn§*¢f

“May 18 - 19th, 1981 -

12

12

PARTICIPANTS



COURSE TITLE-
6. Construction Cost Accounting’

7. Meter Reading, Billing and
Collection

8. Distribution System Oparation an
‘Maintenance

9. Safety Procedures

10. Service Drops ahd‘Stéking Shaets

11. Cooperative Manaaement Warkshan
12. Cooperative Work Flow Procedure” -

13, Safety Traininag

| August 25, 1081 -

DATES HELD

- May'19 - 23rd, 1981°
a1,

| Pua. 28 - 5th, 1001 |

| . August 27th, 1981, |

| January 21 -26. 1983 |

13
NUMBER OF

" PARTICIPANT

13
23

23

245

Ny



RURAL ELECTRIFICATION DEMONSTRATION PROJECTS

By mid 1979, after the REC's has been organized, employee complement
selected, and management training courses conducted, it became ev1dent

that there would be a considerable time-lapse until electric generat1ng :

equipment was available and electrical distribution systems were in p]ace.

The major cause of the expected delay pelated to the time required to 4
prepare and 1ssue IFB's, select suppliers, and receive mater1a1s/equ1p--
ment on’ s1te. Both USAID and the PDO-RE were desireous that some
phys1ca1 fac111t1es be 1nstalled and consumers connected at an ear]y date:
Therefore 1t was decided that "demonstrat1on“ rural electr1f1catlon

projects wou]d be installed in each REC area.

LOMBOK . RE-DEMO. PROJECT

The Lombok REC was chosen as the locat1on for the f1rst RE- demo project
USAID fuenished excess property generators at no cost to the REC other
than transportat1onp1nspect1mm and testing expense. Five 100 KW and
one 50 KW-gensets were installed in a new power-plant building con-

structed. iniAikmel, East Lombok, using rupiah 1oanvfunds.

Cost of d1str1but1on system construct1on materia]s/equipment procured
in-country, were pa1d from the GOI 1oan. Labor and overhead costs for

construction of the distr1but10n system were a]so pa,dﬁfrom the GOI 1oan

POO-RE and NRECA staff tra1ned ocal manpower to perform the construction
activities which began in the f1rst quarter of 1980 Distr1but10n 11nes
were built in three desas, with a 200 wood-pole d1str1but1on system

capable of reach1ng fourteen hundred (1400) consumers.

y
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'Concurrent1y;‘a temporary: office was erected athikmeI; funded through

GOI grant funds

“In ‘August’of '1980,. the system.was energ1zed and the Sinar R1njan1 REC
fbegan 1ts bus1ness operat1ons. 0n1y 12 hour e1ectr1c service was pro-
ﬂv1ded 1n1t1a11y but, in February of - 198L, the REC began providing 24

;hour e1ectr1c service and has cont1nued around the. clock service.

'Th1s REC: added a fourth desa to the1r a1str1but1on system 1n 1981
ffo]]owed by the add1tion of a fifth desa in 1982 By the time contract
;construct1on began on-the ma1n proaect in the th1rd quarter of
1983 . the REC was a1ready serv1ng 1n excess of two thousand (2000)

con sume rs.

LAMPUNG REC [RE-DEMO-PROJECT

AID prov1ded four 100 KW, and one 75 Kw generator to this REC wh1ch were
installed 1n a temporary power p1ant near Metro Lampung, 1n the second
quarter of 1981.. The REC pa1d on1y the transportation, 1nspection )

. testing, and installation costs.

Distribution system and housewiring materia]s/equipment were procured
through USAID loan funds. By special government to government assistance,
most.of these {tems were purchased internationally through small quantity

tprocurement to expedite DEMO-project implementation.

PDO-RE and NRECA conducted training programs for REC linemen, electricians

and power plant operators,

17
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Distribution system~construction began 1in the first quarter of 1981 and

the system was energized in May of that year.

Approximately twelve hundred (1200) poles were 1nsta11ed 1n 110 Km
of distribution 1ine in 3 desa to ultimately reach two thousand

(2000) consumers.

In 1983 a second RE demonstrat1on proJect was installed by REC personne]in
-Probo11hggo, an area 1n the NE part of- the REC's service area., This was
prompted by a request from national government officials to provide

electric service to this area which was to be the scene of an international

agricultural exposition in August of that year.

Approximately eight hundred (800) wood po]es were installed in 270 Km
of distribution 1ine to u]timate]y serve one thousand five. hundred (1500)
consumers, At the PACD, the. ‘Lampung REC was serving a tota] of near]y
four thousand {4000) consumers in the two RE-demo project areas.v

i

LUWU REC RE-DEMO PROJECT

USAID also furnished excess property generators to th1s REC af 'no cost
other than overhau] testing, and transportation,. Five 100 Kw and one

35 K gensets were made available for RE- demo projects.;-

Under arrangements similar to Lampung proaect mater1a1 procurement USAID
Toan funds were used to buy d1str1but10n system mater1a1s for a RE-demo
proaect in desa Bone Bone, South Sulawes1 Housew1r1ng mater1a1s were

procured with rupiah Toan funds.

4



PDO-RE and NRECA conducted’training courses for REC Tinemen and Elec-
tricians. Construction began in the second quarter of 1981 and by
August of that year, a 200 po1e'16W-vo1tage electrical distribution
system had been installed in the densely populated areas of Bone:Bone.
A temporary power plant was installed in the desa and the system was

energized in August of 1981 serving over seven hundred (700) consumers.

In 1982, a second REédemo,project was installed in the desa Mangkutana
in the NE part of the REC's service area. A separate temporary power
plant was installed and two of the USAID-furnished gensets were placed .
in service. Distribution 1ines were extended fp%oughout the densely
popu1atéd area.of the desa, and in June of 1982, the REC began supplying

electric service to two hundred (200) consumers,
At the time that contract construction of the main project began in the

second quarter of 1984, this REC was serving approxinately- one

thousand (1000) consumers in the two RE-demo projects.

ELECTRIC-POWER SUPPLY

With the except1on of isolated,'small, Tow voltage 1ines in some of the
desas, the serice areaﬁ,of all three REC's were void of electric dis-
tribution 1ines at the tihe the REC's were formed. Therefore, self-
generation was the only option for power supply to the REC's consumers.
A1thou§h the potential for sma11-hydro-electrica1 installations exists,
the time-frame for development excluded’the present use thereof.

Diesel powered generators were chosen as the Togical source of power

for eagh location.

9



It was 1ndica£ed-1n feasibility studies that, in total, 33 M's
of.generation would be required for the three REC's by the  6th year
of operatibn. The Canadian Government through CIDA was to supply
generation through their Toan package- which would equal or surpass this
capacity. Unfortunate1y, with the passage of time, cost estimates

for generation proposed by CIDA reached the installed cost per KW of
plus or minus U.S5.$1,200. Therefore, éhe total generation require-
ments were reviewed and weigﬁed against CIDA proposals and, in the last
half of 19@2; it was decided that the CIDA loan would not be utilized

for e]ectrifiéataonﬁbrojects.

The PDO-RE and NRECA'evaluated the power sqpp]y problem in view of the
new developments. It was ag;;;d that a request would be .made to USAID
to allow tﬁe procurement of 1200 KW's of additional generation, 400 KW
per REC, from USAID.loan funds to supplement the excess-proberty 
generation that USAID had previously furnished. - USAID approved thé

request and fn-]ate'1983, orders were placed.

In 1984, the PDO-RE was listed to receive an a110caf10n,from the U.S.
Government PL480 program which was to be used for'brocuring generating
equipment, It was recognized however Eﬁgf several months would pass
before these funds would actually be available so again USAID was
requested to allow-the purchase of additional generation from the USAID
loan. Upon approval, an 800 KW generator was ordered for the Luwu REC,
and an 800 KW and 5 400 KW generator ' for ‘the Lombok REC. These gensets

arrived in-country in late 1984.

D
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USAID also approved. the procurement of parts for overhaul and maintenance
of the excess property genor;tors. An order was placed in late 1983

and by the PACD,. each REC had received a supply of parts which shou]d
last two or more years, (Add1tiona1 parts will be ordered through- PL480
funding).

At the PACD, PDO-RE staff was working on the technical specifications

for generation equipment, and power plant buildings were being designed.'
It is expected.that‘PL480 funds will be available by mid-1985 and that

equipment may then be ordered.

~ CONSTRUCTION

This report wil] on1y h1gh11ght construction by category and time-frame
The f1na1 report of the.A & E consultant, C.T. Ma1n Internationa], in=-

cluded comp]ete 1nformat10n on construction act1v1t1es and costs."

Headquarters =-w=-- After the 3 REC's were organized in early 1979,
assistance was provided by consultants in the selection of headquarters

sites, Design work began in that same year but, due to unexpected pro-

blems, contracts for construction of headquarters facilities were not

awarded until mid-1982.

71
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The Lampung'REC headquarters construction was contracted in June 1982,
and comp1eted in March, 1984, The Lombok REC headquarters constructior
was contracted in September, 1982, and completed in October, 1983.
Headquarters facilities for the Luwu REC were contracted in July of
1982 and completed in.May of 1984,. Facilities at all sites included
an office building, warehouse, open storage area, roads and fencing.
-
Power Production. ~=-== As included in earlier pages of this report,
temporary power plants were constructed at a11 three: REC's with rup1ah

loan funds. Permanent power plants will be funded from’ PL480 funds.

Distribution Systems ------ Aside from electrical d1str1but1on systems
associated with the RE demonstrat1on proaects, construct1on began on

the main project (155 Km) in July of 1983.at. the Lombok REC, and was

more than 90% comp]ete.by the .PACD.

-At the Luwu REC construction began in. August of 1984 (611Km), and was
about 25% complete at the PACD.

At the Lampung REC, contractors had been' se]ected for construct1on of
the main- projeqt by the PACD. However, construction was not scheduled
-to begin on the 1405 Km of primary and secondary 11nes unt11 February,

1985, due to Tack of. treated poles.

77
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BUSINESS OPERATIONS

Fromatherformation of the REC's in early 1979, until. the time re]oan

agreements were' comp]eted w1th BRI and GOI. Ioan funds‘were made avai]ab]e
in February of. 1980 the only source of funds for the be's was (DIP)
grant funds. Control banking, and accounting for DIP funds was the

sole responsibiiity of the DGC proaect coordinator and his staff

In preparation for the REC's' own’ busaness operations NRECA staff pre-
pared the format for accounting and reporting. General and subsidiary
Tedger books were obtained from the u, S.A. and an accounting system

was installed that patterned the system used by U.S.A. REC's, with

modifications for 1oca1 conditions, banking, etc.

Bank accounts were opened in each REC area to contr01 cash receipts
and expenditures from the four sources of funds for the REC's Gor
rupiah 1oan funds membership fees (Rp 1,000 per member); housewiring
funds; and general revenue from sale of. e]ectric energy. With the
exception of membership fees, two bank accounts were opened for al]
funds --- one serving as a depository referred to as the Board of
Directors account, and. the second serving as a disbursement account
for use by the manager, Transfers from.receiving to disbursement
account .is controlled by the Board of Directors

NRECA designed. and had trans]ated to Bahasa Indonesia, 70 different
forms for use in the buSiness operations (construction and operations)
‘of the REC The PDO-RE staff had. these reproduced in’ 1arge auantities
and forwarded to the REC's.
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Membership fegs R Eqéh prospebtivevmember-consumer iS required to
complete an app]icdtion for membership and pay a fixed fee of Rp 1;000.
After approval of the membership application by the.Board ofiDifécfdrs.
a membership certificate Ts issued to the member, The'membershib fee
is refunded if the member. moves from the Rec serviceiafea,'ﬁdw§Yér;

if ankunbaid enérgy bill exists, the membership fee s appjféd‘égaiﬁst

the accodnts receivable,

material.quantity estimates, provide material andIcontract-e]ectricians

to perform the insta]]atiun, and-make fina] insbection of the work,

G0T Rupiah Loan Funds ==~=~ NRECA lil':ni]‘./ia"lr lyrecommended a budget process
and prépared‘a fofmat'for requesting.Idahnyﬁds Sﬁ,a qUarterly basis,
This was accepted by PDO-RE, hOWever éngineers esfimafes of réquire-;’
ments for the first loan fund reTease were vastly ovep estimated,

The first fg]éase of funds was S0 large that Ppo-Re and ;hevbahkiﬁg
institution,lBank-Rakyat Indohesia, mutha]fy agreed'thaf'aFM§3q;Ashéfe

of the fipst release pe returned to BRI,

s



Thereafter, loan fund re]eases were limited to spec1f1c, individual,

purposes which was beneficial from the standpoint of 1imiting interest

expense, but troublesome from the standpoint of project implementation,

The process rema1ned the -same at the PACD PDO-RE requests BRI/Jakarta
for ]oan fund advance to a REC for a spec1f1c purpose, and BRI transfers

the fundsto the REC's account in the BRI branch in the project area.

Operating Revenues (sale of electric energy) -c--- Prior to RE'demon-
stration project energizat1on NRECA and the PDO- RE recommended retail
electric rates (tariff) applicable at.each REC. Rates were established
based on the current cost of diesel fuel and other ‘expected expenses.
Unfortunately, diesel fue] costs increased from Rp 50/1iter at the time

of energization to a price of Rp 220/1iter at the PACD.

The REC's were new entities in the electrical power'field 1n‘Indohe51a.
As a result, it was not easily defined as to what agency control]ed
their tariff. As a resu]t tariff increases always lagged far ‘behind
diesel fuel increases resulting in a sizeable deficit f1nanc1a1
operation at each REC. Revenues received from the saie of energy were

supplemented w1th GOI DIP funds to enable the REC's to meet a11 expenses.

Most of the'member-consumers served in the RE. demonstrat1on proaect
‘had never lived 1n a home w1th e1ectr1c serv1ce. They were not
accustomed to pay1ng bills month]y for a service that had a]ready been
received Therefore. in the beg1nn1ng, collection was a prob]em for

the REC's.
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NRECA prepared operating-policies for the three REC's including a
policy on disconnect for non-payment of energy bi]]ing. It was d1ff1-.
cult to enforce in the early months of operat1on but after numerous
consumers were d1sconnected and: the examp1es were set. co]1ectJon

prob]ems m1n1m1zed

Statistics ----- On pages 34 through 36 of th1s report are summar1es
of operations at each REC for calendar year 1984 The consumer con-
nections are listed in the bottom section of each summary. “The Lampung
REC's consumer total did not change substantially since construétion'.

of the main distribution lines had not begun.

The average Knh per consumer at Lampung and Lombok REC's ranged from

21 to 28 Kwh/month while at the Luwu REC, consumpt1on ]eve] dropped
sucstantially as additional consumers were added, By compar1son the
consumption level in early years operations,depjcted in the feasib1]1ty

studies; Was:20 Kwh/month.

Line one of each summary 1ists the actual rupiah b11]1ng for energy

sales while Tine two represents disconnect- -reconnect fees.

The cost of the 1argest expense item, diesel fue] and lube o11, is
shown on line four. The GOT increased the pr1ce of . d1ese1 fue] sub-

stant1a1]y in March of 1984 and.this is ref]ected 1n Apr11 fuel costs.

;‘L1ne fifteen of ‘the summaries shows the cash gain or(Ioss)

It may be noted that the Lombok and ‘Luwy REC! s exper1enced a Ioss

‘(cash expenses exceeded b1]1ed energy sa1es) every month dur1ng 1984.

Jb
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This is because of relatively Tow conhect1on_1eve1sidnd Tow tariff,

The Lampung REC showed a cash gain for seven months of the year, -

Interest accruals are not cash expense items during 1oan grace periods
since the accrua] is deducted from principal 1oan ba1ance. Deprec1ation

is a book accruaT only.

Income/expense on a’ cash bas1s for calendar year 1984 as converted

to rup1ah per Kwh s 11sted as fo11ows

LAMPUNG ‘ LOMBOK LUNU

Revenue per Kwh b111ed SRR ‘RP’152 'RP’ﬁifle ‘RBSViSIV

Cash expense per Kwh b111ed 1 LS 257
Net ga‘ln,or“.]Oss“pe‘tj Kuh 5_1'1']ed e ) ()

The high expense per Kwh b111ed for Luwu re]ates to; higher costs of

diesel fue] than the other REC's, higher system losses because the
demonstrat1on projects were 1ow-vo1tage installations; and relatively

low Kwh sales.

Unfortunately, the REC's had nbt reeched a consumer connection level.

at the PACD high enough to.produce really meaningful operating statistics.
By the end: of 1985, it is expected that the REC's financial and statis-
rt1ca1 reports can provide -the basis for prOJect viability studies and

- financial projections,

17
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LESSON LEARRED

CONSULTANT SERVICES

In their de51re to implement. the ‘RE projects in Indonesia-at the earlicst

“possible date USAID required the OMT consultant to bring their entire

team to Indonesia in the first half of 1979 However,. beyond USAID's

Cdntrbﬂf Tong delays were experienced before -the main project was

constructed at each 1ocation Team members.were occupied with RE demo
project preparations, construction and operation, however, by tne time
construction of the main.projects were under.way, USAID grant funds

were depleting and most of the OMT team members had departed Indonesia,

With regards to two separate consuiting~firms (A & E services and OMT
services) in retrospect, it would have been beneficial if there had
been .one team leader in charge of both teams. Better coordination

would have - resul ted and proJect implementation may have benefited

PROCUREMENT/WAREHOUSING

0rigina1 construction scneduies indicated that headquarters faci]ities,
especially warehouse buildings, would be constructed first and be ready
for use before construction materials arrived, Unfortunately several
problems occurred in design and tendering, and most of the construction
material arrived at the REC's before the headquarters facilities were
completed. This created'a"storage and security problem, and resul ted
in more loss and breakage then usuai’due to extra movement of

materials,
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TECHNICAL

At the”ﬁACD.»one major problem was left unsohved relating to distri-
bution system protection, sect1ona11z1ng. The o141 circuit reclosures
that were ordered for the-three REC's will not Coordinate with power
plant protective devices. When a fault‘occurs on the distrihntion

system, the power plant goes offethe-}ine.

At the time the A & E firm selected OCR's for d1str1but1on system pro-
tection, it was still planned that 1arge-s1ze'generators,-with a rela-
tively high generating vol tage, would be supplied.throughAthe Canadian
loan. If this had occurred. coordination between distribution system
and power plant protective devices would not have been a problen
However, the generators procured more or less piece-meal are of rela-
tively sma11 size and all generate at low voltage (380.volts). ' Under

existing conditions, coordination can not be achieved.

A second p#ob]en in the technicai field re]ates to transformers for

the distribution sy~ As usual for rural d1str1bution systems,
single phase transformers were :chosen and a]l have a 220/440 volt Tow-
voltage rat1ng.. To prov1de serv1ce to three phase loads, two or three
transformers are normally banked (connected together) to provide three

phase power.

'The distribution systems include V-phase 1ines with two primary
conductors and a neutral conductor. Nornally two single phase trans-
formers are banked open-nye, open-delta, to provide three- -phase from
these 1ines., Unfortunately, with 220/440 volt secondary voltage, these
transformers can not provide the standard 380 volt 3 phase from V-phase

1ines.

4
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The REC's will need a stock' of sing]e:phaseftransformers with 380 volt

Tow-voltage rating.

REC ORGANIZATIONS

As a part of the 1oan/grant arrangements, the GOI provided grant funds
to assist’ 1n project implementation. These funds were made ava11ab1e by
the local DGC offices through the1r norma] funding procedures and w1th
normal restrictions. One restr1ction re]ated to the sa]ary 1eve1 which
was relatively low, and bas1ca11y the same for an emp]oyees 1n general

categories.

This created a problem 1in the se]ection and retent1on of qua]ified
employees. After receiving’ tra1n1ng, at 1east 30 per cent‘oflthe ‘
or1g1na1 employees at the REC e1ther 1eft the REC ent1re1y or trans-

ferred to another position.

REC MANAGEMENT

In the makeup of a typical REC, the Board of D1rectors 15 a po11cy
making body and board members, as 1nd1v1dua1s, do not become 1nvo]ved
in day to day work schedules or employee functions.‘ Board members
usually have their own profession or business. and on]y come to the REC

headquarters for board meetings.
A lesson was learned in implementing these rural electrif1cat1on proaerts

It is almost an impossible task to confine board: members to policy

mak1ng funct1ons, and allow the manager to do the managing.

40
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From the time of organization of the RtC’s unti1 the PACb board members
were prOVided with office space and a sma]] 'salary/allowance. . In some
instances, REC transportation eqUipment was monopo]ized by board members
to the detriment of REC operations. REC -managers- have 1earned to live

with this situation.

RE DEMONSTRATION PROJECTS_.

The demonstration proaects were effective from the viewpoint of pro-
viding electric. service toa few of the REC members at a re]atively
ear]y date, The Lombok REC, for example, had alrcady constructed and
energized distribution Tines on1y 1} years after the REC vas organized,
The other RECs had 1ines energized 2 to 2% years after organization,

This can;be,considered as fast work.

Unfortunate]y, too much time was spent imp1ementing sma]l costly
demonstration proaects to the detriment of main’ proaect implementation.
At the PACD‘.nearly 6 years after the REC's were formed, only the Lombok
REC's distribution system neared completion, With construction activities

to continue for 2 or more years at the other RECs

The two REC pilot proaects in the Phiiippines by comparison were imple-
mented much faster Consu]tant. airived on Site in early 1969. By the
third quarter of 1971 part of the main 1ines were already energized

at both proaects and proaect completion was accomdhchnd hv +ha and af

1972,

W
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RECOMMENDATIONS

REC Management/Tra1n1ng ===~ It is evident that the. three REC's wi11

need additional assistance.in construction mater1a1/equ1pment contro]
while the main distribution 1ines are still under construct1on.r They -’h
" also need additional assistance and training:in operation and ma1ntenace
of electr1ca] distribution systems, plus refresher courses. in other

bus1ness operations, ‘

It is advisab]e for USAID to cont1nue some form of assistance to these
pilot proaects throughout 1985 and possib]y 1nto 1986.» Cont1nuation
of OMT. consultant serv1ces ona 11m1ted bas1s may ‘be’ the most effprfiun

solution.

Electrical. rower suppry _=====The. most cr1t1ca1 prob]em w1th regards ‘
to physical. facilities is the shortage of generat1on It was fortunate
for the REC's that USAID allowed the used: of their dollar loan funds
to purchase generators, after the Canadian loan was set aside. However,
this was only ‘interum assistance while the final solut1on to genset

procurement was sought

At the PACD the three projects had been al]ocated 1n excess of f1ve
million dollars (US $5 000 000) from the U S Governments PL480 program
for generation fac111t1es.; It is 1mperat1ve that the: PDO RE work out
the details for use of these funds and p1ace orders for add1t1ona1

generation at the ear11est poss1b1e date. :

27
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Distribution Systems -=--- The most critical need is wood poles for
the Lampung and Luwu REC's, Although the pole treatuent p1ant at the
Lampung REC has been prepared for treating poles, a shortage of raw

poles still exists. The PDO-RE should review management proeTemS.at
the treating plant and take.what action is neceSsaky»in an effekt‘to

expedite pole deliveries from suppliers.

Financial =e=-- The Lampung REC will_have a ser1ous shortfall in rupiah
loan funds which could delay distribution system construction. The
shortfa]] relates to the much larger distribution. system than or1g1na1-
1y envisioned in feasibility studies. The Luwu REC will possible

experience a relatively small shortage of rupiah loand funds also.

I'c is important that PDO-RE face this problem at an early date and
request additional funding. USAID could be of assistance since prompt
utilization of USAID-loan construction materials/equipment is in the

best interegt of all parties concerned.

Stin under the heading of financial, the terms for the GOI rupiah loans
are not favorable for, the REC's or for RE in general. The grace period

V1s on]y six years and the interest rate of 6. 6% is too high.

J:Rup1ah Toan mdney was first made available to the REC's in February of
’-1980.j“Therefbfe, the 'six year grace period will terminate in February
‘of~1986' Due to long delays in main project implementation, the REC's

revenue w111 be insufficient to begin Toan amortization by Februany 1986.

NAY
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As a first step, the PDO-RE should request an extension of the grace
period to match the 10 year grace period on the U.S. dollar loan.
A second step, or an accompanying step, shouldbe a.request for a more

" favorable interest rate.

Office Equipment --fe-_ It was unfortunate that computers were not
1nc1uded in the u. S do]]ar 1oan procurement PDO RE shou]d make every

i

effort to seek funds rrom other sources and modernize the REC operations.

The hand-bi11ing procedure'now.being fo]]omed is slow,. costly, and
allows room for many:errors.- The general accounting and reporting
procedures,,p]us.inventory control, should also be computerized.
Ironically, the REC's were equipped with modern tools and test equip-
ment for operation and maintenance of. the e1ectricaT:distribution
systems.-but accounting department needs were unintentionally bypassed.
Possibly PL480 funds can be used for this needed procurement in addition

to generating equipment.

Oil:Circuit'Reclosures. ----- As included in earlier pages of this
report, problems exist with coordination between distribution system

and  power plant protective devices. USAID and NRECA should assist

the PDO-RE in finding a solution. "The logical first step may be contact
with the OCR manufacture to receive.the benefit of their recommendations.
Changing the trip coils in the OCR's to much smaller sizes may be one

solution,
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Transformers ----- The PDO-RE should assist the REC's in procurement
ofv11ne-type transformers with 380 volt secondary windings to provide
service to 3-phase loads from a V-phase primary line. Since the
amount is not large, say 30 transfomers in tota' for the three proaects
of 15 KVA to 25 KVA sizes, poss1b1y it could.also be included in PL480

loan procurement,

Productive Use of Electric Energy -----'As a'result of 1nsuff1c1ent
power supply. from the starf of the RE demonstratibn projects, and
continuing to the PACD, the REC's have not actively promoted the pro-
ductive use of electrical.service. When the power supply problem is
overcome, the REC's should receive help in establishing effective
programs. PDO-RE should. take the Tead™in coordinating efforts for the
three REC's. * USAID should monitor the success of productive use pro-
motion, possibly with a short-term consultant whose overall assignment
may be, total project evaluation. Proper timing may relate to the

period when;PL480 funded generation'is in operation,

NRECA believes that the potential for productive use of electric service
exists in many forms in all three REC areas. A well planned, codrdi-
nated;. programs, supplemented with low-interest 1oan. avai1ab111ty for

electrical equipment procurement, are the missing ingredients. ; 

SUMMARY

This completes this NRECA report. Assisting and monitoring these RE pro-
Jects should continue after the PACD, Analysis of project viability and
Tong range financial projections can be made after calendar year 1985

‘financial and statistical data is available,

Y
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1% Istsreit expenta 2.910.840 2. 3 1.953.589 2.815.323 73.002.358 2.380.212 3.079.552 3.172.34% 3.070.053 4.758.512 4.605.011} ..4.7¢2.312
7 Cash Operating Kargin {15 #ia 15) (4.414.192) (4.934.823) {8.093.971)f (6.922.633)| (5.096.353) (5.679.841) (¢.893.738)] (5.450.976) - (4.800.063) {6.540.527 )
1= - Bepreciation/Amortization 2.811 ' 5 2.774.57% 2.806.941 3.210.977 2.509.24¢ 3.183.112 3.218.55) 3.215.300 3.222.260 3.222.260 3.865.184
U] Rt Operating Margis {17 min 18} (7.225.398) | (7.709.391) | (10.900.912)] (10.133.610)| (7.505.5%%; (8.862.953) (n.158.2as)f (R.665.376}] (8.022.323}] (9.262.7875 (9.728.040] (12.343.311)
ACU-CHRATING REVENUES : . A
byl Housawiring lncome 9.680.185 267.108 §27.080 84.133 - -153.203 ' $.473.108 2.329.217 | a1.479:872 2.964.430 3.241.995 3.226.239
a Other {ncose 43.250 $7.087 103.260 191.328 - N - - - 450 1.550 10.000 35.978
n TOTAL NON-OFERATING REVDRE 8.729.4035 464,173 130.230 275.464 - 153,203 §.473.108 2.328.217 1.480.029 2.955.950 1.253.998 3.243.217
MON-CIERAT I NG EXPERSE . . - .
n Housewirimg expeass - Material S.874.588 217.630 422.665 58.767 - 17.8%8 3.564.938 1.539.553 975.0%¢ 1.956.345 2.132.887 2.090.046 -
u Lador 1.132.600 27.600 84.000 11.200 - 52.8%0 296.400 354.900 235.200 471,200 §25.000 561.400
s Othar 821,188 321.417 11s.119 47.257 - 40.548 352.219 110.812 126652 345,309 715.28% 376,780
" TOTAL KON-OPERATING EXPENSE 7.820.372 628.697 §24.734 115.224 - 171,298 4.897.554 2.008.385 1.337.748 2.772.854 2.893.172] 3.028.234
1 " Noa-Operating Margia (22 min 28} 901.063 (184.524) 1657498 160.240 - (18.093) $68.554 123.912 142.283 193.138 360.823 38.983
] TOTAL WARGIN (19 plus 27} (6.320.235) | (7.873.921) | (io.79t.416)] (9.873.370}] (7.603.599) (8.881.048)] (7.442.732)}) " (8.341:464){ (7.880.040)] ¢9.569.651] (9.362.217] (12.323.328)
2 Contritutics from 0P fund 2.048.970 ° 1.851.024 12.443.100 1.541.200 1.848.618 -2,121.309 3,959.373 2.083.028 1.999.135 2.804.418[  "3.438.493 9,605,358
x TOTAL KUTIN INQLU2, Ci7 (8 pha 29) _ [4.275.368) | (8.222.097) 1.607.68¢ | (9.432.170)f (s.956.931) (s 250, 2300 (3 s02.9u4)) (g.256.435)] (s.es0.905 16.765.2331  (8.961.724) - (9:121.964)
umber recaivisg sarvice 1.743 1.153 1.7 1.793 1734 1,789 s 1.738 1.79 2-t00 2.222 250
K 811164 T 44,400 42.088 40.144 39.348 |°  s2.340 45,291 49,307 $1.727 $0.863 $3.212 $3.443 71.088 - |
Mwerage revesve par coasuser l.ae 2.210 2.638 2.897 .18 3,958 4,181 4,072 37336 3.7¢9 3.000 4.048
" Average rivenss per Bl bilTed S 12 18 121 132 158 181 188 ° 137 141 149 . 148 133 ' =
frerie Db caorion 20 1 2 2 2 u 1 g 20 m - .1 1 A A
: .

(2
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SAVSOTURA RIC
OPERATING STATISTICS - 1384

Jkmer . ormanios Swaxe FoAry ot o, e wr | wr D owest 1 s wma | amiew |

REVEE <.

1 Operating revenue ) 2.219.310 2.17%.30% 2.002.665 2.405.150 2.651.850 3.696.365 3.759.270 3.793.130 | 2.mesaesf  4.200.89% 4.591.160 §.010.480

) Micellanews revenss 19.500 25.500 $.000 18.500 46.500 - 25-000 21.000 . - . 41.500 36,000 18.800

3 TOTAL REVIMST 2.293.810 2.200.808 2.010.663 2.523.650 2.692.340 3.8696.38S 3.784.270 3.814.130 T.0I1.000]  4.343.385 4.627.740 §.320.360
ExPL: - * . . . B

[ Powgr Plent = Fuel 2.722.774 2.719.617 2.766.543 2.801.778 3.266.212 4.085.020 4.196.450 3.796.650 2.701.430 4.382.090 §.600.818 4.676.655

s Operations 362,500 265.400 265.400 258.100 217,500 217.500 226.500 164.000 107,300 132.700 762.500 162.500

f 48.072 16.832 55,332 106.529 33,871 31,287 161.900 $2.175 $1.038 T0.48¢ $0.361 748,308

? TOTAL PROMICTION EXPENSES 3.073.346 3.110.849 3.087.275 2.966.408 3.517.283 4.393.177 4.584.050 4.012.825 T.001.968 €.505.018 4.997.476 $.084.463

s Distribution - Operations 135.869 315.256 349.790 293.938 443,660 471.870 3817 164.500 133.000 §13.800 92,500 | ~600

9 Mafatensnze 35.689 132.406 131.406 751.127 471.881 383.023 3.9 - $1.700 54.000 - B

10 J0TAL GISIRIGUTION EXPETSES 171.558 447702 481.196 545.115 943,821 254.89) 562,911 164.500 193,700 §55.800 92.500 95.000

u Consuner-arcounts expense 247.701 230,463 242,465 213,438 216,911 212.043 391,623 268.308 337.465 774.191 329,670 38120

12 General 3 Akinistretive $95.72) §43.907 $65.663 832207 725.685 724.089 1.005.51¢ §07.348 2,781 779.503 091,387 732.736

13 Sales expense 17.500 - 17.250 17.400 | 11.000 48,900 16.900 30.350 110.280 43.350 -

" 15120 OPLRATING EXPENSES 4.105.830 4.32).923 4.39).849 4.574.594 5.417.380 €.233.702 6.561.878 5,28).346 1.182.032 §.312.918 §.185.323

15 Cross Operating Margin (3 min 14) (1.807.020) | (2.123.118) | (2.383.184} | (2.050.544)] (2.719.020) 72,537,337y | (2.717.608)  (1.469.216) (1.220.120) (1.963.523) {1.116.363]

16 Interest ryxnse 839.750 839,730 819.790 833.750 |- - 833.790 818.790 839.750 $19.750 839790 819.750 $39.790

Y Cash Operating Fargin (15 min 16} (2.646.8101] (2.962.908) | (3.222.974) | (2.890.734)] (3.5%0.810) [3.377.127) T2.309.008) (z.Csv.920) _(2.403.313) (z..12.213) (1.9%.153)

18 Dezreciation/Amortization . 200.982 200.982 200.982 200.982 200,982 200.982 542.602 542402 $42.602 542,602 $42.602

19 et Cperaling Margin (17 ain 18) (2.867.792) | (3.183.890) | (3.423.956) | (3.091.738)] (3.7539.792)  (3.578.109)i (3.818.380) (2.851.608) (2.602.501)  (3.345.915)] (3.154.835)) (2.418.755)
KAY-0PERALING REVENUES ( - . g

Lol Houseairing Incooe hd - 983.465 1.719.112 1.336.678 2.818.918 55.350 4.088.927 2.536.425 §.039.715 $.630.310 $.74¢.519

n Other Incrme 29.340 - - ) - - - - - 36.342 - - -

2 1012 KO (PERATING REVENUE 29.340 - 983.465 1.719.112 1.336.678 2.830.518 $5.350 4.084.527 2.672.780 §.089.735 $.630.310 $.742.519 .
KC4-G2(RALIKG EXPENSE - .

R Hauseairing cspense - Material - - 441.230 820.442 766,109 1.565.313 31.429 2.308.355 1.486.227 3.185.£97 2.943.1%9 3.002.106
u Labor 147.872 28.942 173.142 505.478 4r2.831° 495.000 8.400 §42.600 [RII] 850.2C0 784,200 793.800
] Other - - - - - 300.540 158.042 227,650 723.188 2717.159 238.735 722.729
% TOTAL KOK-UMLRATING EXPENSE 147.572 28.942 614.372 1.385.920 1.233.661 2.360.853 197.¢.1 3.170.845 7.118.218 €.111.056 3.968.094 4.018.635
u Ken-Cperating Margin (22 min 26) {118.232) {28.942) 369.053. 333.192 - 93.637 478.085 . {142.521 908.082 §54.583 1.776.679 1.666.236 1.723.904
n 1GTaL KARGIN (19 plus 27) {2.966.024) {3.192.832) (3.054.863) 2.758.524)}) (3.643.788) {3.100.044) (3.960.901)  (1.956.931 (2.047367 (1.569.236)| (1.488.579) (114.251)
2] " Contribution from CIP fund 2.021.500 2.021.500 2.021.500 2.455.000 2.44%.000 2.445.000 2.435.030 2.496.250 2.545.300 2.717.400 2.415.000 2.425.150
x TOTAL #ARSIN IRCLUD. OP (28 plus 29 (944.526) |  (1.171:332) | (1.033.36)) (263.5203] (1.216.25%) (655.048) ]  {1.525.901) §39.319 431.33) 1.143.164 946421 1.850.299

Ester raelving servics 843 818 768 (313 m 1.187 1.228 1.324 1.139 1.587 1.637 1.931
gahs Bill 18.041 17.281 16.286 14.804 15.970 23.199 23.278 22.522 17.919 20.754 26.933 28.059
Average vrvemaue per consumer 2.704 2.596 1.950 - 2.997 2.473 3.198 3.061 2.0%6 2.506 2.3148 2.80% 2.99%
Avarage revenue per Sub billed 126 126 (1] 170 188 160 161,50 168 [{1] 174 170 179
Muerage bk consumption pe n 20,50 2 1 cu 2 18,96 1 18 18 16 U]
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