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Highlights of 1992/93

* Figures for 1993 are provisional.
** Figures for 7992 are subject to audit.
+ Internal
++ On revalued assets

Description 1993* 1992** Increase/Decrease
Amount Percent

Total Revenue (M. NRs)

Net Sale of Electricity ff. NRs)

Income from Other Services (M. NRs)

Operating Expenses,

Including Depreciation (M. NRs)

Depreciation (M. NRs) ++

Net Income, after interest befor tax (M. NRs)

Interest on Long-Terms Loans (M. NRs)

Long-Term Loans (M. NRs)

Net Fixed Assets (M. NRs)

7,897.3

1,905.0

92.3

2,062.2

1,054.9

(99.2)

&1.7

12,773.75

24336.8

7477.4

7,436.9

40.s

7,639.0

959.0

(118.2)

575.6

70,635.2

23,778.0

479.9

368.1

51.8

423.2

95.9

19.0

6.7
1538.5

1,158.8

28.42

25,62

127.90

25.82

10.00

(76.07'.)

11.48

14.46

5.00

Number of Customers

Total Sales Of Electricity (GWh)

Internal Sale (GWh)

Average Customer's Consumption (KWh)+

Average Price Of Electricity (NRs/KWh)+

3,91,000

733.754

674.434

7724.9

2.57

355,953

737.352

651.941,

1831.35

1.98

35,M7

(3.s98)

22.493

(106.4s)

0.53

9.8s

(0.48)

3.45

(s.81)

26.n

Peak Load Interconnected System (IvfW)

Total Available Electric Energy (GWh)

Hydoro Generalion (GWh)

Purchased Enerry (CVVh)

Exported Energy (GWh)

Thermal (GWh)

21.4.M

963.31,4

804.050

1.1.1..974

59.320

47.290

275.00

981.105

859.980

79.585

85.411

31.540

(1.95)

(17.7911

(5s.93)

32.389

(26.091)

75.75

(0.91)

(1.81)

(7.s8)

40.70

(30.ss)

49.94

Note:
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Message
From The Chairman

I! E* me treat satisfaction to note that on Bhadra l, ZOfl, Nepal Electricity
Authority will complete eight years of active operations and enter lnto the nintir
year. overthis relatively short period of time, NEA has endeavoured to structure
itself into an institution oriented towards self-sustainable commercial operations
and also meeting social obligations in the nation's interests.

D.u_dlg the past year, NEA has been compelled to resort to power cuts owint to
deficits in its generation vis-a-vis the demand. This situation has been aggrava-ted
by the breakdown of the Kulekhani hydel plants. It is indeed regretful tlit such a
situation should arise in a countryendowed with immense waterlesources - a great
portion of which can be exploited for generation of hydropower. But suih a
situation unfortunately has arisen owing to NEA's lack of adequate financial
resourcEs to undertake its own investment plans. Although the Donorcommunity
and multilateral agmcies are helping HMG and NEA in implementing ic investment
plans, implementation has been slow owing to the time required to a-rrange finance
through a consortium of banks and bilateral donors.

To assist in the accelerated development of the power sector, the Government has
introduced the Water Resource Development Policy which encourages the private
sector to undertake generation, transmission and distribution of electricity within
the country. Private enterpreneurship is particularly anticipated to partiaipate in
smalland mid-sized projects.Theinterest shown so farhasbeenencoura6ng.These
activities will hopefully complement and interface with the efforts maae uy Nra.
To this end, NEA is cooperating with the private sector to develop the Khimti and
Modi Khola hydropower projects.

To provide autonomy within NEA as stipulated in the Act, a gr€ater degree of
participationof theplyalesectormanagement hasbeenintroducedbyreconstituting
theNEA Board.lnfulfillingtheresponsibilitiesof meetingthegrowing futureneedl
of 

-power, 
NEA is making necessary efforts to attain greatei financial ant operational

efficienryand capability with a view tolaunch small and medium hydro projects on
its own initiative.

NEA does have its constraints and diffiolties which have been aggravatd by its
share of natural calamities and unfavourable hydrological conditions. The biave
attempts made by all levels of staff within NEA to identify theproblems associated
with the breakdown of the Kulekhani power generation owinglo the damage to the
pernstock pipe at Jurikhet Khola and on the intake structure at Mandu and in trpng
to rehabilitate the same within minimum time is well appreciated. I am confiien-t
that NEA will take the necessary steps to end the regime of load shedding and
contribute to development.

To conclude, I wish to thank the Members of the NEA Board and the Management
and staff of the NEA for the dedication they have shown in their work rfiis will
evidently see NEA heading towards success and prosperity in the near future.

&tu-yn
( Larnan Pnsad Ghimire )
Minister of State for Water Resources; and
Chairman, Nepal Electricity Authority
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Board of Directors
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Directors-in-Chief
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Directors
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Small Hydro.
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Human Resources
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Managing Director's RePort

V InstitutionalBuilding

Y Introduction

A month after the closing of the financial year, thefirst day of the month of Bhadra

commemorates the day df establishment of NEA. On this auspicious day of Bhadra

7,20fl,it gives me great pleasure to usher in the new-year that willmark the ninth

/*r f"r NEa ana aiso to report on its activities for the Financial Year 2049 /50 $9921

93).

For the largest government enterprise in Nepal, a period of eight ye111 its history

is a relativlly stort period to achiLve its full potential. Over the past, NEA has spent

its initial yeirs buil&ing an infrastructure for its institution and creating-a corPorate

identity of itr o*r,. NEA is committed to improve the_productivity of its human

resourles, enhance itsoperational efficiencyand strengthen its financial capabilities

to enableit to executethi magnitudeof investment which it must undertaketo meet

the rising deri'rands of its consumers.

Primarily, the past year's efforts have been directed to define its generation option

to meet forecasied demands. Secondly, the efforts havebeen directed to mould NEA

into an institution that can effectively handle the technical and financial challenges

by, among others, emphasizing human resource development'

Ingeneration planning, NEAhasattempted to fixitslong4erm, mid-termarrd short-

ter"m plans. Tire short--term options were identified as medium sized hydropower

projeits (5-50 MW) such as itre ttloai Khola Bhote Koshi, Puwa and the Khimti

b-i*tr along with some thermal generation with their relatively shofi gestation

period and ieaking capabilities - this strategy being aimed to alleviate current

generation aificits ina ihe resulting Power cuts. Participation of the private sector

ivas identified as a catalyst intheattiinment of these goalsand hasbeenencouraged

by HMG's favourableAct on Water Resource Development Actand ElectricityAct.

Tie mid-term option has been identified as hydropowergeneration such as the Kali

Gandaki ,,A,' slated for completion before the turn of the century. The lo-ng-term

optionwould essentiallybethe first phaseof 201 MWofthe4()2MW ArunIIIcoming

into line soon after. t

In the area of institutional strengthening, we have endeavoured to streamline

NEA's financialadministrationanl commincethe restructuringof NEA to respond

tothechangingneeds.Alsotostrengthenitscapacitytoundertakeruralelectrification
and thus 

-trrfport national and- socio-economic developme,nt, a new Rural

Electrification Directorate was created and has started to function actively'

Furthermore, inorderto operateisolated hydro units on aself-sustainingbasis NEA

will persue a policy of leasing the management of such projects to the private sector

wherever feasible on a selective basis'

In our management techniques, we have attemPt:|- to introduce openness in

communicatiSn and particip;tive decision making. We have also commenced to

oiient the institution ilong iorn."rcial direction so that its financial sustainability

is assured. Steps are bein[ taken to end the anomaly of the temporary and daily-

wage staff and retain only permanent staff in the future.

Y Aims and StrategY

8
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V Challengeo

V Performance

While grappling with these important issues, NEA has had to face further
impedihents. Nature has not been favourable and has created additional obstacles
in the form of natural calamities and unpredicted hydrological conditions. The
hydropower projects of Kulekhani I and II faced the brunt of these hardships with
the low rainfall of the previous ye.u resulting in unusually low reservoir water
levels during the pre'monsoon days. However, this year heavy monsoon flash
floods have washed away the penstock pipe and damaged the intale structure of
Kulekhani II resulting in the total loss of generation and substantial revenue.
Although burdened to a considerable extent, NEA has continued to pursue the
stratety outlined above with undetened determination.

In the following paragraphs I wish to present a summary of NEA's performance
during the financial year 1992193. I believe the other sections of this Review will give
greater deph of information on NEA's activities :

9 Genented and Purchased Energy

The past year saw a deficit in generated energy in comparison to the demand
necessitatingload sheddingmeasures leadingtoadecreaseintotal energysales.The
deficit was further aggravated by the poor monsoon and resulting low water level
in the Kulekhani reservoir leading to reduced energy generating capability of
Kulekhani I & II Hydro Power Stations. The electric energy production capability of
other hydroelectric power plants were also generally reduced due to unsually dry
hidrological conditions.

The electrical energy available for use within Nepal totalled 963.314 GWh which
was a decrease of 77.797 GWh (1.81 percent) from the previous yea/s figure of
981.105 GWh. This comprised of 804.050 GWh (83.47 percent) obtained from NEA
hydro generation and 47.290 GWh (4.91 percent) obtained from NEA thermal
generation. A total of lLl.974GWh was purchased from other utilities comprising
of 82.223 GWh (8.53 percent) purchased from electrical utilities in India and29.751
GWh (3.09 percent) from Butwal Power Company in the Nepalese private sector.

The system peak of the interconnected system was recorded at 214.04 MW which is
less than that of the previous year by 2 MW implying a decrease of 0.91 percent
which was predictable from the load shedding during peak demand hours of
winter.

9 Electricity Sales

Electricitysales whichtotalled 733.754GWh wasadecreaseof about 3598GWh (0.5

percent) over last year's sales. Internal sales within Nepal increased to 574.434 GWh
and accounted for 91.92 percent ofthe total sales and registercd an increase of22.493
GWh (3.a5 percent) overthelastyear/s figures. Exports to India, however,decreased
to 59.320 GWh, which is 26.09 GWh (30.55 percent) lower than that of the previous
year.

9 Consumert

Over the past financial year, the number of new consumers grew by 35047 or 9.85
percent, over last year, to reach a total of 391,000. Domestic consumers represented
95.13 percent of NEA consluners and accounted for 39.88 percent of internal sales
with 36.42 percent of internal revenue. The industrial consumers formed only 2.45
percent of the total number but consumed 40.03 percent of internal sales and
accounted for 37.2?percent of internal revenue. Commercial and non-qlmmercial
categories constituted 2.01 percent of the consumers.
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Y DevelopmentActivities

c FinanclalPerforinance

NEA's total revenue of NRs 1897.3 million incorporated an increase of about NRs

419.9 million, ot 28.42 percent over the previous yearls figure. The growth in

revenge was also theresult of the overall tariff increase effective from thebilling for

the month of Chaitra 2M9 (March 14,1993).

IrIEA'soperatingexpenses,includingdepreciationonrevaluedassets,wasestimated
to be NIts 2062.-2 mitlion registering an increase of about NRs. 423.2 million (25.82

percent) over the previous year. ThL operating deficit br the year 1991 /92 showed

a loos of about NRs 805.5 million.

The interest on long-term loans amounted to NRs 641.7 million and transfer from

revaluation surplus-was NRs 707.4 million. The resulting net loss is estimated to be

NRs 99.20 million, in spite of the tariff inoease.

9 Assets

NEA's net fixed assets, after revaluation, were estimated to be NRs 24336'8 million
registering an increase of about NRs 1158.8 million or 5 percent of the previous

yeay's assets.

9 Investment

NEA,s total investment on capital expenditure through self-financing for theyear

in review was estimated at Nits 320.88 million. Apart from this, about NRs 2309.6

million was financed bY HMG.

9 Audit

Auditsforthefiscalyears 1989/90 and 1990/91 werecompletedduringthePastyear
and the audit of fiscal year 7997 /92 is ongoing.

The past year saw the continuation of develoPment works intended to extend

NEA;s inirastructure to meet forecasted growth. A number of proiects in the

transmission and distribution sectors were completed and inaugurated. Notable

among these was the Nepalgunj-Mahendranagar 132 kV Transmission Line Project

whicf,was inaugurated Uy ttre Rt. Hon. Prime Minister Mr. G.P.Koirala. The

Pokhara Rural Elictrification Project was likewise completed and inaugurated by
Hon. Minister of State for Water Resources, Mr. L'P.Ghimire.

In the generation sector, the year saw the test commissioning of the 500 kW isolated

Namcfie Small Hydropowei Project which has been in a stage of construction for
extended numbei of years - the initial construction having been washed away by a

flash flood in 1985. The Namche SHPP was financed *ith grant assistance from the

Austrian Government and it is envisaged that the Proiect will operate along

community owernshiP lines.

Projects commencing construction included the Power Sector Efficiency ltoject
(PSLP) unaertaken with financing from the World Bank and the Nordic Development

Fund. Major components of the PSEP include the rehabilitation of the Trishuli-
Devighat i{EP and the Kathmandu valley HV Network. similarly, det{led desigl
*o116 *"r" completed and procurement commenced with the ADB assisted

Seventh Power Pioject. Constmction works were also well under way with the

Disaster PreventionWorks in Kulekhani HEP which is financed by OECF, Japan.

The past year saw positive moves from the Donor Community for the financing of
the first slage of the ,t02 MW Arun III HEP. After a successful meeting-of the Donors

in Paris in December \9.4.2,ajoint Donor pre-appraisal was held in Kathmandu in

fune 1993 to be followed by an appraisal mission in early septunber 193. Loan
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Y Outlokforthe
ComingYeare

Y Acknowledgement

nggotiations arc expedd in october/November 1993, followed by IDA and ADB

Bdrd presentation inDecember 1993 and KfW financing 3pprovd rheduled for

Februai51 1994. Prior to approval of financing from the Donors, tenders for the

constru&on of the access road and civil works of Lot C1lC3 of Arun III HEP have

since beerr received and are being evaluated'

Inpreparationforimplementationinthenearfuture,engrneeri3.gstudiesconducted
auhn! ttre past yearincluded the detailed desig-n of the 14 MW Modi Khola HEP,

and tfie feaiiUitity study of the 36 MW Bhote Koshi HEP. kailed engineering

design of the Kali Gandiki 'A' HEP with an enhanced capacity of140 MW was also

"o-[t"t"a 
aod presented to the Panel of Experts who recommended the proiect for

impiementation with some engineering modifications.

It is hoped that the new year will see the commencement or definite solutions to

NEA,s investment plans for its short-term, mid-term and long4erm generation

projects. Morespecihcally,wehopetoseetheco_mmencementofanumberof private
'sector ventures in hydro-generation such as the Khimti and the Modi Khola. [ast but

not the least, we also hofi to see the commencement of the cpnstruction of the long
awaited Arun III HEP project and Kali Gandaki "A".

In the operation and maintenance front, financialyear ]993_/!1_Tltt a somewhat

sombre picture with the breakdown of the Kulekhani I and II HEPs owing-tg the

destruction of the penstockpipe caused byheavy monsoon flash floods. But NEA's

response to the ch;llenge hiibeen prcmpt and extremely-encouraging- and NEA
hope to have the projecti in operation by December 1993. We are hopeful that NEA

wiil continue to be successful in its quest to provide a high level of service to its

consunerc in an efficient, timely and responsible manner.

In,conclusiory on behalf of the Staff and Management of NEA I wish to thank His
Majest/s Government for their encouragement and assistance in the running of
ttsh aha the Board of NEA for their continued guidance and support. Thanks are

also directed to the Donor countries and financing institutions for their continued

goodwill and support. We also owe a special debt to our valued customers for their
iympathy and understanding during our hours of trials and tribulations.

Finally, I wish to end this Report with a note of thanks to all members of the

Management and Staff of NEA for diligently carrying out their dutie-s at their own
levelsind making possible to complete another year in the history of NEA with the

conviction that we ire heading in the right direction to greater heights of achivement.

(Aiit N.S. Thapa)
Managing Director
Nepal Electricity AuthoritY

11
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Introduction

Created in August 1985 with the responsibility to

iia"i"r* 
"u 

p'tanning, construction, operations and

;il;;;;.r'"r""u"ii t"rvices such as generation and

;;;;i"" 
"nd 

distribution throughout the nation' the

r.l"iJ gf*tticitv Authority complaes its eiSht year of.
^aiffi;;,i"tit ana no* *rnrn"nces its ninth y9{-9f

;;;;5;;;; 
-Bhadra 

1, 2oso (August-17' 1ee3)'

;fi;;;i, Jnu","a with all walks of ihe Nepalese life

;;;;;3;y, the Nepal Electricity Authority maintains

io rt"trrt ut rlttl hrgesi government undertaking in terms

of human resources, capital investment and assets'

In retrospect, the year 79f2/93 that has passed saw the

Dressures of consumer dernands and the acute need fur

fi;;;;;tion bring about a marked transformation

; ffi,[-ft;; a fled[ing utility to one manifesting

i.**ti"g maturity in-a #ongly-co1(itiv-e-1orld' To

,aa ao i,t".t utlenges, this transformation has had to occur

in tf," 
""uians"of 

meagre internal resources.and the

i;";i.; p;tpects of inc-reasing generation deficits'

As a measure to alleviate the problems arising from load

tn"aaing; NEA has initiated a Programme oi energy

;;;;;fii"^ through public awareness campaigns' The

;;;;ri"" of the-customers is eagerly anticipated to

make this a success.

The vear also saw NEA consolidating itsrotg-ll tlt: po*9t

r*i it *J.Ji"tting itself with the po-licies of His Maiest/s

a;;;;;;;"iwhiih saw increasing role of the private

s"ctor in the effective development of the power sector'

The functioning of NEA was further defined by the

;;;;il;i-iJ tn" NEA Act' Amendments made

*iirrutt"a the trend towards treater ParticiPation of the

;;1;; 
-r"..o, 

in the NEA Eoard ind thereby in its

i"nJioning, rtd greater delegation of authority to operate

independentlY.

Despite the apparent constraints, the year F'( 1992/93

;;r';;;; *liiih saw, within NEA, the advent of a new

;;;;;;i. communication, dynamism in tunctioninp

r,tr"ig,hl^i"g of institutional slrategy and an entry inlo

commercial orientation'

t2
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Sectoral Review

of excess staff and is a step towards improving staff
productivity.

O Finance

For NEA which has the status of a crcrporate body with the
countq/s highest capital investment, it is essential that its
fi nancial administration is geared to bring about the desired
level of capability and efficiency to undertakethe extensive
investment. A number of positive steps were taken during
the past financial year to streamline NEA,s financia'i
administration. Two organisational moves included the
amalgamation of the Revenue Division into the Finance
mainstream and the channelising of on-lending and
financing from HMG into NEA activities through frIEA,s
Finance Department. These adjustments are ex-pectea to
make it possible to monitor and control 6nances within
NEA and.thereby improve performance and decision
making. '

t TheNEABoard

A streamlined organisation and dynamic administration
procedures are the requisites for the improved efficiency
and greaterproductivity from NEA pelsonnel. The past
year saw milestoneevents directed towardsthisdirection.

98anisational changes relating to the constitution of the
NEA Board were partof theamindment of theNEA Act
promulgated on October 22, 1992. The NEA Board
occupancy is now as follows :

The Ministcr/State Minister of Water : Chairman
Resources or Person appointed by HMG

Secretary, \,Iinistry of Finance : Member

Secretary, Ministry of Water Resources : Member

Two prominent persons from the : Members
commerce or industry sector

Two prominent persons from the
power sector

Managing Director, NEA

: Members

: Member-
Secretary

a NEA Administration

NEA also saw significant changes in its management
with the appointment of the present Managing Director
on November 20,1992. Additional changei liere made
among the senior level staff and deliberations commenced
on Jl,re restructuring of NEA followed by the
establishme;rt of two additional Directorates for Rural
Electrificati..rn and the Arun III HEp towards the end of
the financial year.

The past year also saw the commenc€ment of steps to
formulate a new set of Rules and Regulations for more
dynamic personnel administration within NEA. To
fu:ther enhance personnel administration, steps were
taken to prepare a computerised personnel Dita Base
(PDB) as part of the Twinning activities with EDF
International.

}ring the year in review q)ncrete step6 were taken to
fill in vacant ?ermanent posts and end the anomaly
arising fr-91the large number of temporary and daily
wage staff. This in effect has also resulted in the reduction

13
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A noteworthy achievement of the past-5/ear was the

ieconciliation of accounts with HMG which concluded

;i,h'riMe Paying NRs 129'0 million to NEA' The

collection of tituJ revenue from Branch Offices of

ii",hi"ia" r"st and West,Pataru Biratnagarald Birguni

;;; ;il; ;rPedited through agreementJ with national

.oir""t.iuf^uanks whereby they would undertake the

."ii*ii"" .r aaily sales and have it transferred weekly to

anon-caff aeposit account inthe sameBankwith interest

given to NEA on the basis of term deposits'

Talks on inter-utility power exchange held between the

i"i"g*t "i sihar'date Electricity-Board GSEB) and

f.mdn"ta at Patna in the month of December 7992' also

"-r"J U"""ficial with BSEB clearing up their import

[;;,;,h"ile of Rs50 million (lndian Currency) with

u.rrr"n.u tt ut regular payments will be made in future'

Sales which totalld 7g3'754 GWh was a decrease of

"t"t O.S percent over last year' However' internal sales

i"***ai" e 74.434GtNhand registered an increase of

3.45 percent. Exports to India, however' decreased to

ib.lzio cwrt, *triictr is ao.ss percent lower than that of the

or"rriow v"ur. NEA's total rlvenue of NRs 1897'3 million

[;;;l;';;se of 28.42 percent over the previous year's

fi qure.The accounts receivables made a very encouraglng

irf,p*t"t *a from last yea/s figure of 4 months sales to

3.1 months sales'

NEA's operating exPenses, including- depreciation on

r"""i""a'*t"ts,"was estimated to be NRs 2062'2 million

ui ir,.r""r" of 2ir.82 pu..uttt over the previousyear' The

ooeratins deficit foi the yerir 7992/93 showed a loss of

"[""i 
Nflt 405.5 million. ihe interest on long-term loans

l^o,rn,"a to NRs 641.7 million and transfer from

i"rratuatio.,s.rrplus was NRs 707'4 million'The resulting

net loss is estimated to be NRs 99'20 million'

NEA's net fixed assets, after revaluatiory were estimated

;;;; NRr 24,336'8rniltion registering an incease of 5

Dercent over the previous year' NEA's investment on

Lpl,a L-p*aiturL through self -f inancing was e-st imated

at NRs SiO.Ag million and"that from HMG at NRs 2309'6

million.

The past vear also saw the completion of audit for the

finariciat yeat'1989 / 90 and 1990/91'

o Human Resource DeveloPment:

Identified as the prime resource of NEA' human resources

iHni 
"^a 

their delineation and development captured

i'rrs,ifiuUf" attention within the yeay's activities-' During

i;;-?i;;;i year, the HR Department completed its

"rrurr^"n,'uf 
manpQwer reqlirements for NEA' Also

;;i;;;"^g thehR development activities was the

management---oriented training/ seminar'/workshop
;;;;;;J;; the Department ior top and mid-level

,n.ng&t of NEA. A similar skilloriented Programme

was conducted for the supervisory level administrative

"J "*"".tt 
staff. These prograrirmg were conducted

;,h;;;*iliation of tti NEpat Administrative staff

A;ll#iffic, ,^,iit'-finattingfrom the world Bank'

Contribution to the HR development continued to come

fr"i ift" NEA Training Centre with its regul.1training

Drosrammes in meter reading generation' distribution

I;".;; ;i;ra p pl icat i ons. co-ntiibutio n also came in the

irr^ 
"i 

""^ina'ri 

suctr as ones arranged by ADB and

w;tiJ B*k on the Use of Consulting Services and

pr".*".".t in March 1993' Other donor countries also

continued to sponsor specific Power sector related training

for NEA staff.

.} Planning

Notable activities of the past year undertaken by the

ntunr,ir,g Directorate include the s-igning of the

Performince Agreement between HMG and NEA on

nusust 26,7ggi.The agreement chalks out the mutual

o-Ufi*utio"t of the contraciing parties and sets out indicators

*iili NsA ;"t, attain witfrin stipulated time'Additional

.ir"i"*u oriented activities inclide the development of

a;;;;%,; Phns for NEA and the develoPment of a strategic

ptari for the commercialisation of NEA with an accent on

5;;;il;i,he institution to achieve healthy financial

performance. 
.

Besides continuing the Twinning Arrangement financed

,n-rltr,ft" IDA;d French Protocol with the Electricite

J" fti"." International, the Planning Directorate also

unaeioof< tne updating of the NEA Investment Plan and

i".trr ti"ai, ,r,e iatter leadingto introduction of new tariff

;;;.;#;cing with the billing for the month of Chaitra

2049 (March 74,7993).

The concept of privatisation in the power sector continued

to inn""ni" tttEA corporate perspectivesand introduced

;;-;*d to consolidite its posiiion as the buyer of the

"i"iii 
p;;auced by the private enterpreneur' The

r"q"iri"ti"", to formulate i buy'back policy therefore

emerged.

t4

{t{t

W
,t"&t, ..'t'"

ffi

'!f

xe
ffi t
J



fY 92/93: A Yeqr ln Revlew

Faced with extended prospects of energy shortage, the
Planning Directorate conducted system studies on the
availability of Intermediate Generation Options
incorporating thermal generation asthe short term resort
to the curt€nt power crisis.

Other System Planningactivities include the 1993 update
of the Load Forccast accounting for current trends such
as load management and the policy trends towards
greater privatisation in the industry sector. The forecast
does not qcnsider load shedding in its assessment. The
forecasted load in the system will help to assess demand
not served as a result of loading shedding.

O Engineering

The past year saw new vigour instilled into the
Engineering Directorate, which is dedicated to
strengthening the technical foundations of a
predominantly engineering institution. Continued
generation inventory study activities were adjusted to
conform with overruling policies which called for future
proiects to be financially viable and capable ofattracting
the private entelprise. This meant projects capable of
self-sustainable operatio4 -a criteria sought to be achieved
by the selection of projects in the medium<apacity range
(10 - 50 MW) near road terminals and the Integrated
National Power System 0NPS). Such a framework was
created to achieve easily accessible projects within the
range of financing by private enterpr€neurs, the proximity
to the INPS enabling power exchange for improved
financial performance.

More importantly, acitvities were also oriented to
mobilise, motivate and train in-house engineering

expertiese and develop a multidiriplinary work force to
adriwe well integrated project conceptione. An exemplary
activity that applied these aims was the reonnaissance
study of the Upper Modi l(hola, Upper Bhote Koshi,
Upper Marsyangdi, Upper Kaveli and the Puwa medium-
capacity proiects utilising available engineers guided by
senior staff. After an orientation and training period for
the new engineers at Sun Kosi HEP, the reconnaissance
study was completed in time to commence and complete
the feasibility study of the upper Bhote Koshi HEP within
the same fiscal year usint state of art techniques such as
the Computer Aided Design (CAD).

In other medium-capacity proi:ct studies, the Modi Khola
proied has attracted promoters from the private sector
and has progressed r,vith the detailed engineering with
assistance from Korean International Corporation Agency
(KOICA). Similarly, the Upper Bhote Kosi project is soon
to enter the stage of detailed engineering and has also
attracted promoters from the private sector. The feasibility
studyof thePuwa Khola project is being undertakenwith
assistance fromf lCA. The Directorate intendsto commence
the feasibility studies of two more of the reconnoitred
projects in the coming year.

Apart from hydropower, the Directorate is also attempting
to salvage lost investment by reinstating the wind power
proiect at Kagbeni of Mustang district. Warned by an
earlier failure, the present strategyimrolves rigorous study
of wind patterns prior to any project worlg which will be
aimed at creating wind farms instead of isolated plants -
the generated electrical energy being interconnected to
the INPS. The Directorate is specifically analyzing the
complementary operation of wind generators to
compensate for deficit in hydro6eneration that arise
from poor seasonal hydrology. Assistance from DAMDA
is forthcoming in this sector.

<) Generation and Transmiesion;

Generation - the current deficits, the need to add to the
system generation capacity and the options available -
formed the focus of activities within NEA and attracted
significant amounf of public attention and comment.

1S
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of other hYdro Profects'

The elctrical energy available for use wi!tri-1 N-epll

.i.[r"a Sii^3X4 Gffh which comprised of 804'050 GWh

igi.a7-p"t.""t) obtained from NEA hydro generation

#';iro-ewn ta.gr percent) obtained from NEA

;il;;a;;;ation. The iemainin g was obtained from

purchasel The system peak of the interconnected system

ilffi;;iJ izi+.oiMw which was less than that or

;;;;;t*" vear which was predictablg flom the load

;;e;i"g during peak demand hours of winter'

In this scenario of deficits, short-term. options in

seneration addition were identified as medium ca-P-acity

fl;;;;;1s-so t"twl such as theModi Khola' Upper

;i;i;i<;ii,n,r*a ana the Khimti Projects along with

;;;,h;;l generation' Participation of 
.the 

private

;;..; ;"t iaeitiriea as a catalysi in theattainment of

;;r;g;;it;Jhasteun encouleed bv HMG's policv

on Witer Resource DeveloPment'

The mid'term option has beel t9""'ift$ 
tt^ ){:11lT:

;ffiil*. ;;efi ;i,rc 5*^,c:*:11."#"i5*"l13,iii"i"i u"r"'",r," 
1',i11 :;;1.f "::uy;ff ilffi ;;iil;;,X;;;;d"ssentiauvbetf lf:']^':1si:,f 9'#,ugtlvrr vvvsrs vew"-_---l -

;fiilw A,r"lII coming into line *:rr {t"t;Th-"-T-Y
a;;;;i,y ;;ae a"niiie moves tor the financing of

ei"i ffl n'gp. efter a meeting of the Donors. in Paris in

ij*"iil* is92 and a ioint D6nor pre'appraisal held in

["ir,."^a" in June iggg' t'oatt negotiations' Board

Dresentations and financing approval ire now scheduled

l^ ^^-^lp+ion trv earlv 1994.io completion bY atlY7994'

In the transmission sector, efforts continued to construct

in:l}f;,;,h'.*i,"',::n'lil,t'"*::f""ilTJ1$:ff"#
raz iiv rt* *th Kataiya in India takinglg:nlite shapg

""a"t 
a-t 

" 
PSEP. Afteiits completion in 1995. the added

ffiil;;;ie possible by th" iink is 
"*pected 

to assist in

i"a,r.iig the generation d"fititt within NEA' Inter-

sovernment talks are expected to result in theconstruction

3i additional inter-utiliry links in the future'

I Maintenance of Plants and Equipment

Maior maintenance and allied efforts in generating plants

;?afi;;;ilnctuaea tne following mapr undertakings

* at the Sunkoshi HEP: maintenance works included

ii".r"tf,r"f i"g of two turbine-Senerators including

;it;-;i;ft,"g"of runners, cl&ning of boulders

Jo*nt,t"Itn"und repair and maintenance of gates

and hoisting devices;

at the Marsyangdi HEP : maintenance works

;;.l"dJ ih"'o.'JrMnling of one of the-turbine-

seneratorsand the installationof an auto-lubriciltlon

'%'"*ren;tof 
steelliningof radialgatesincluding

;t;;;;i^g riarms and Eearings, ionstruction of

, t""rri"q-.ripment store and- construction of

;dd;;"iJ;irol building to enhance oper.?tiqnal

space and house facilities for sediment monitonng;

at the MultlFuel Plant : the manufacturers of the
iir"it 

"r" 
t"r."n over the resPonsibilityof rectifying

iferatinat snags in two of the 5'5 MW generatots

t6

Namche SHPP

;;;8d"d .1";J tota r'rEA generation capacity' and a

i;;;l;i 7.305 Mw thermal cipacity was retired.dueto

obsol"scenceofvariousdieselplants'thusresultlngrna
total NEA installed capacity oi zar'gzr MW' Themaior

concern to the consum"" iu'the increasing deficit of

enersv in the integrated system in comparison to the

a"tnl'na leading to contingent load- shedding measures'

The deficit was-fu.thet aggtavated by the Poor monsoon

of the previou, y*, ,",ilting in low water.level in the

Kd"iili G;oir and geneial reduction o f generat ion

lM
ffi
$ilF
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which have continued to hamper the proper
operation of the 25 MW plant at Duhabi; and

r a symposium w:rs held in AFil1993 within the
premises of Marsyangdi HEP to de[berate over O
& M aspects in NEA.

O Distribution and Congumer Sen icec (DCS)

Identified as one of the important resoutres within NEA,
the DCS completed another hectic year serving the
consumers and being paid for it. Characterised by
generation deficit and the onset of unfavourable
hydrological conditions with resulting powercuts, few
noteworthy indications were seen in terms of growth in
unit consumption within the country and thereby the
sales. Theoverall rise intariff rates from thebilling of the
month of Chaitra 2049 (March 14, 1993) helped to reduce
the operating loss of NEA.

Over the past financial year, the number of new
consumers grew by 35047 or 9.87 percent, over last year,
to reach a total of 391,000. Domestic consumers
represented 95.13 percent of NEA consumers and
accounted for 39.88 percent of internal sales with 35.42
percent of internal revenue. The industrial consumers
formed only 2.45 percent of the total number but
consumed 40.03 percent of internal sales and accounted
for 37.22 percent of internal revenue. Commercial and
non-commercial categories consitiuted 2.01 percent of
the consumers.

The past year also saw a number of very important
institutional aspects being introduced into the DCS
services. The fi rst was the safety regulation in reticulation.
Last year saw the completion of the Draft of the safety
regulations which are expected to be made effective in
the near future. The second was putting into force the
construction engineering standards for distribution at
400V and 11 kV as prepared by the Technical Services
Department. The third was conseryation among the
consumers through raJio, television and news
publications.

Projects to extend and strengthen distribution included
the Fifth and Sixth Power Projcrts which reached their

completion stages and the commencement of the Serrenth
Power Porject. Preliminary works also continued with the
Kathmandu Valley Distribution Reinforcement Proiect.

Efforts towards loss reductiory both technical and non-
technical, were an important part of activities undertaken
and was supported by the cpmmencement of the third
phase of the [.oss Reduction Proiect (LRP) undertaken
with IDA loan. Another area of strcngthening was the

degree of monitoring and surveillance from the LRP and
DCS Branch Offices resulting in fines from consumers of
NRs 2,0&5,867 for misuse of electricity and several cases of
legal action. DENSET paint, capable of forming a hard
insulating coat over bare overhead conductors was also
tried out ina numberof locationstocontrol illegal hooking
onto supply mains.

a Rural Electricfication (RE)

Electrificatin of Nepal's extensive rural areas as a means
for upliftment of the poor economic conditions receives
high priority in governmental development policy.
However, it is evident that RE cannot provide financial
returns as from the the urban sector, To accommodate
such a provision into a commercially oriented NEA the
requirements for a more socioeconomic outlook on RE, a
separate RE Directorate was creSted towards the end of
the year. Essentially, the RE Directorate will undertake
nationally important RE schemes on Government
directives and investment and will charge HMG with aU
costs that overrun the operational returns. The Directorate
is also in the process of leasing out the management of
selected isolated small hydropower projects to the private
sector to operate there on a self-sustaining basis.

The new Directorate has two Departments, namely the RE
Department and the Small Hydro Power Department
(SHPD).The SHPD is responsibleforall servicesrelated to
isolated small hydropower and the RE Department for all
grid connected schemes. Newand renewable energy (NRE)
schemes such as wind and solar plants will also come
under the jurisdiction of this Directorate.

- *i$*.
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,) Other Electricity Companies & Privatisation :

NEA continued to maintain cordial relations with other

;;;;;;;;;;nies in Nepal and has encouraged their

lstablishment. More private Power comPanres are

il;ili; ;formed *ittt ttt" utttouragement received

fr6m HMG's new policy on Water Resources

O"rr"for^"t t. The Nepal Investment Forum sponsored

ilHii;'CTuNIDo in i'tovemuet 1992, concluded with

several private entrePreneurs often in joint venture with

;;;"ry"'fi;ers todk interest in proiects such as the

rvroaY xioru HEP, small hydro projects and solar

Dhotovoltaic (PV) plants. The Hydropower Development

[.iot"tio^ t a s si]nce been esta'blished within the private

r*iii fti,r," undertaking of the Modi Khola HEP'

Among the existing companies, ttr,e nutyll Power

Co-p"'ny (BPC) presently owns and operates-the 5'1

rvrw'eiir',i rcroti Hyaroll"tttit Proiect (AHREP) and

"" "gi""*"* 
was concluded with NEA for the exchange

;i;1*;. and energy from this Ploryt' BPC is also

nresentlv constructrng the 12 MW lhimruk HEP at

t*,t 
"i'" 

J int 
"na 

s tJrinance the 50 MW Khimti Khola

iigp, S".";"ion from which willbe purchasedbyNEA'

NEA also continued to be a Board Member of the Salleri

ehi"l;t Hectric Company (SCECO) constructed and

sroomed with assistance from the Swiss Development

E'.r".-tf"" ISDC). SCECO which prides itself with almost

;ffi';;;;; ar,n.ral plant avaiiability expanded its

.r*I*itir,rs vear with theaddition of 200 kW generation

cipacity to the existing 200 kW plant'

<) Power Exchange with India

Inter-utility Power exchange between N!.'-l',.1a tne

i"ietU.*i.g utilities of Bi'har State Electricity Board

iil"ED;Jt .tar Pradesh State Elctricity Board (UPSEB)'

iil"ai., continued on a cordial note' A dele-gation from

i.idali"i ui,t 
" 

Managing Director' visited BSEB in Patna

i"J"i""tyis93 to disiuimatters of mutual interest and

"r6trotJ 
rf increased import from India during the dry

t^"i[it 
i" *rnter. Of particular interest was Pr9P111io:

oi modalities for the ionstruction of the rt4 kM' 132 kV

exchanqe link between Duhabi in Nepal and Kataiya

*ii.nll-*rta within Indian territory' This transmision

facilitv is a component of facilitation to make possible the

;;;;; "a"p 
to 50 MW of Power as provided bY an

earlier Inter-governmental Pol:t -"]c.hange 
agreement'

ei"at". 132"kV link between Dhalkebar and Sitamarhi

;;; ;i;" identified for presentation in future inter-

governmental talks.

The talks in Patna was also noteworthy from the point of

view of the large account receivables which were cleared

Uy nSUn with issurances to continue in the same spirit in

the future.

<} The Donor CommunitY

Bilateralandmulti-lateralassistanceintheformsofgrant'
loun, au.hni.ul assistance and commodity assistance has

il; ;. integral part of NEA develoPment. from its

in."r,ion stae"es. Stilt faced with limited internal financial

;;;;t;;t; t."testment in NEA's projects continued to

;;;^ the encouraging participation of a large

.o^^"nity of Donorias-summarised in the table below :

The World Bank

Asian DeveloPment Bank

KFW, GermanY

FINNIDA, Finland

DANIDA, Denmark

BITS, Sweden

NORDIC Dev. Fund

Govt. of France

ODA, United Kingdcm

JICA, JaPan

KOICA, Souh Korea

OECF, JaPan

USAID

Arun lll, Power Sector Eflicienry Proiect and the t'oss-Reduction

eo*"i erop.t. V, Vl and Vll including ComPuteris€d Billing and

Kali Gandaki.A' studies.

Arun lll and Small Hydropower Master Plan Studies'

Pokhara Rural Electrification, Thermals and Arun lll'

Wnd Power

Arun lll
Dumre-Besishahar 33 kV Transmission Line

iJinins Arrangement, West Seti studies' Atariya-Dipayal 66 kV

Transmission Line and Arun lll'

Thermals and Arun lll, Environmental lmPact Assessment (ElA)'

X"tf.,i""tt, Distribution Reinforcement, Speci.al Assistancs lor

ffiil6;U;;firiii isapsl and Puwa Khola leasibilitv studies'

Modi Khola detailed engineering

Arun lll, Kulekhani Oisaster Prevention

18
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Project Highlights

The detailed engineering design will be ready by May
1994 and, if funding is ananged bythery this project could
be brought in line by the middle of 7999 to contribute
appreciably towards meeting the laqge shortfalls in energy
supply.

Proposed to be developed in two equal stages of 201 MW
each, the Arun- III project is a runof-river plant located in
Sankhuwasabha District. The first stage will develop the
dam, intake structure, outlet structure and access road in
full whileonlyhalf thenumbers of desandingbasins,head
race tunnel, surge tank and tailrace tunnel required in
totality will be constructed. The annual average and firm
energy corresponding to this first stage development will
be 1745 GWh and 1513 GWh respectively and evacuation
of this power will be effected by a 120 km, 220 kV
transmission line to Duhabi.

The joint donor's mission comprising of representatives
from IDA, ADB, BITS (Sweden), KfWand theGovernment
of Finland (GOF) with observers from GTZ and the
Government of Japan (GO), recently appraised the project
and acknowledged that major progress had been made in
the project preparation. The mission also agreed upon the
prolect processing schedule according to which IDA credit
and ADB loan negotiations are set for October and
November 1993 respectively and IDA and ADB Board
presentation in December 1993.

Evaluation of sixbids received for the construction of civil
structures, camp facilities and access road is in progress
and is expected to be complete by September 1993.

Implemented with the primary objective of slope
stabilisation and erosion control in the areas around the
Kulekhani I and II power stations, this project financed
under a loan assistance from the Overseas Economic Co-
operation Fund (OECF), Japary is rheduled for completion
by 1995/96.

Underthe slope stabilisation works which is now complete,
the year saw the execution of some major works sulh as

r installation of 98 pieces of 28m long PC anchor with
crib concrete,

The past year saw the initiation ofthe detail engineering
design of this proiect financed through funds made
availableby ADB, UND& and FINNIDA. Additional site
investigations required for this were carried out under
the "Bridging Site Investigations" programme with the
financial assistance of UNDP.

Intelpretation of hydrological data collected after the
period reported in the Detailed Feasibility Study along
with correction of errors in previous data revealed
increased minimum flows in the Kali Gandaki river at
the proposed dam site. According to the Consultant's
recent Project Formulation Report No. 1, the improved
hydrology has enhanced the installed capacity to 140
MW and the annual energy procession capacity to 840
G\4Ih. An International Panel of Experts (lPE) which
reviewed the Project Formulation Report has endorsed
these new figures.

Considering the geological site condition and the results
of additional site investigations, the IPE has
recommendcd the use of surface type sedimentation
basins instead of the previously recommended
underground ones. It has expressed its confidence that
thischange will produce somereduction in costs, making
the project even more attractive.

Realising the importance and urgency of this project,
construction of a 28 km long access road was started in
March 1993. As of now, the excavation works are almost
complete and it is hoped that this road will be jeepable by
February 1994.

19



tY 92193: A Yeor ln Review

e shotcreting of 4457 sq m and installation of 713

pieces of rock bolt, each 5.5m long.

Similarly under the erosion control rheme, two concrete
checkdamsof hightsl2m and 15.7m wereconstructed in
Kali Khola and Khani Khola with a concrete volume of
1240 and 4122 cu m respectively. A 15m high
consolidation checkdam with a concrete volume of 6547

cu. m. was also completed in front of the Kulekhani I
power station. The remaining 40 percent of the erosion
control works and the rehabilitation of the Bhainse-
Bhimphedi-Damsite road is in progress.

The Modi Hydro Electric Project, being taken up by the
private sector, is located in Parbat District of Dhaulagiri
Zone, about 42 km north-west from Pokhara on the
Pokhara-Baglung highway. This runof-river scheme
utilises the waters of the Modi River with a catchment
area of 510 sqkm and isoneof the maprtributariesof the
Kali Gandaki River.

The feasibility study prepared by NEA was reviewed by
Korea International Cooperation Agency (KOICA)
technical team and the plant capacity increased from 11

MW to 14 MW. The total estimated cost of the project is
US$ 29.9 million. The dctail design is currently being
carried out by Hyundai Engineering under a technical
grant from KOICA.

Undertaken initially with the financial assistance of HMG
with an additional support in thc past year from the Debt
Relief Fund (DRF) of Japan, the Achham Small
Hydropower Project (ASHP) willdivert the waters of the
Kailash Khola of Achham District through a 555 m long
tunnel to generate 400 KW of electricity. Estimated to
cost NRs. 71.7 million, this project will supply power to
Mangalsen, the district headquarters (DHQ), Bayal Pata
and SanfeBagarthrougha 15km transmissionand 12km
distribution network The last year saw the completion
of about 70 percent of tunnel excavation and 90 percent

of canal construction works. The forebay is ready and the
proiect is scheduled for completion in the F'( 7993/94.

AII civil and electro mechanical worla of theNamcheSHP
were completed and trial generation was also carried out.
About 80 percent of the 13 km transmission and 21 km
distribution system is complete. Implemented under the
financial grant assistance of the Austrian government, this
project with a capacity of 500 KW, located on the Thame
Khola, is at an altitude of about 4000 m in Solukhumbu
District. Estimated to cost NRs. 72.75 milliorL this project
will electrify Namche Bazaat, Kumde, Khumjung and
Thame areas.

Undertaken with the financial assistance of HMG, the
Kalikot Small Hydropower Project utilises the waters of
the Sanigad river in Kalikot District to generate 500 KW of
electricity. It aims to electrify Manma, the district
headquarters, and some tentative load centres currently
identified are the surrounding villages of Khadgachakra,
Mehalmure, Mumr4 Rakhu and Rigil. To electrify these
areas, 20 km of transmission and 8 km of distribution lines
are proposed. Construction activities are to commence in
the current Fy /7993/94 and the project is scheduled to be
completed by 1,996 / 7997 .

I:i:i:i:iriririir:it:i:l!...'i:::::i:i:::i:i:i:i:i::iii::i::;:;ri:::lirli:i:;:i:l:;:::i:i:i:l1r:
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Construction of the Dolpa Small Hydropower Project on
the Jairigad Khola in Dolpa District is to go into stream
from the currentFY 1993/94to electrify Dunal the district
headquarters of Dolpa District. Havingan installed capacity
of 150 KWand estimated tocost atotalof NRs.54.9 million,
this project has also identified additional load centres of
Meharshera and Upallodunai to be electrified through a 3

km transmission and 2 km distribution network. The project
is slated to be completedby 7995/97.

Over the past year, the Powcr Sector Efficiency Project
(PSEP) was finally oriented towards implementation after
a loan effective agreement was signed onJanuary 1$1993.
Undertaken with a loan assistance totalling US$ 50.8 million
from IDA and Nordic Development Fund (NDF), the pro jerct

aims to increase NEA's effective supply capacity by
improving technical and operational efficiency, upgrade
existing generation capacity, improve system load factor
and address environmental concerns from Marsyangdi
Hydro Electric Project. The project is composed of several
components, some major ones being described below.

I Generation Rehabilitation

The Trishuli-Devighat Rehabilitation Project finally
progressed towards itsconstruction phasein spiteof an

F
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I

agreement being signed with the civil and electro-
mechanical contractorc in May 1992, subject to the
IDA loan being effective. The loan adually became
effective only from fanuary 15,1993.

Estimated to cost a total of NRs. 1157.3 million, the
projed aims essentially to refurbish the civil and
electro-mechanical aspects of the 25 year old Trishuli
and 11 year old Devighat Hydropower stations with
current capacities of 1 8 MW and 1 4.1 MW respectively.

By increasing the spillway height by 1.32m, adding
one newaqueduct on theTrishuli river and enhancing
the capacity of the canal, the project aims to raise the
canal discharge from the present 31 cumecs to 45
cumecs to facilitate the generation of an additional
95.3 GWH of energy to aid the current energy deficit
in the power system. In addition, the project life is
expected to increase by another 30 years.

After the IDA loan became effective, work orders
were issued to the contractors on February 15,1993
and mobilisation and infrastructure building works
are in progress.

I Kathmandu High Voltage Reinforcement

The Kathmandu Valley HV Reinforcement Proi:ct,
under the IDA credit is estimated to cost NRs. 758.6
million and aims to reinforce the 132 kV and 55 kV
system of the Kathmandu Valley. This will aid in
studying current tendencies towards overloading in
the HT network and also enhancethe effectiveness of
the distribution rehabilitation works being undertaken
separately under the Kathmandu Valley Power
Systems Reinforcement Project with a grant assistance
offapan.

Some of the major works involved in this proiect
include rcinforcement of ten existing substations,
construction of new 66/77 kV,20 MVA substation at
Bhaktapur and 36 MVA at Teku, 17 km of 132 kV and
4 km of 55 kV transmission lines. Towards this, land

acquisition at Bhaktapur and appointment of a
consultant are complete and contractual agr€ement
awaits the concurrence of the World Bank.

I The tluhabi-Bhantabari il12 kV TL Project

This project aims to ease the curent energy crisis by
impo*ing power from India under the Nepal-lndia
power exchange agreement. Undertaken with a loan
assistance from the IDA and having an estimated cost of
NRs. 86.43 million, the project is scheduled for
completion by the end of 1994195. The project involves
the stringing of a second circuit on a27 km portion of the
existing Hetauda-Biratnagar 132 kV transmission line
from Duhabi to Kushaha, construction of a 14 km single
circuit 132 kV line from Kushaha to Bhantabari on the
NepalJndiaborderand a 3 km stretch upto Kattaiyain
Indian territory.

Land acquisition along with tender evaluation works
are complete while actual construction activities await
the concurrence of IDA.

I Dumre-Beshishahar Rural Electrification Project

This project is financed under a loan agreement with
Nordic Development Fund (NDDandestimated tocost
NRs. 1&1.55 million, this project is an extension of the
wider Marsyangdi Watershed Project under the PSEP.
Involving a 30 km extension of a 33 kV transmission line
from Dumre to Udipur, Beshishahar, the district
headquarters of Lamjung district, will be electrified
through a33/17 kV, 1.5 MVA substation at Udipur. A
network of 70 km of 11 kV and 50 km of 0.4/23 kV
distribution lines will electrify 34 villages in Tanahu
and lamjung districts benefitting about 2600 households
in that region. Currently, land acquisition and line
suruey works arecomplete.Theproject is scheduled for
completion by the end of F\ 1995/96.

The prominent featureof this rural electrification scheme
is that it aims at handing over the operation and
maintenance of the system including meter reading
and billing to a consumer groupformed from the local
community.Theyear sawthe acquisition of 10 ropanies
of land, completion of plans and profiles of 98 km of 11
kV network and negotiations for the appointment of a
consultant.

Undertaken with a mix of financial loan and grant assistance
from the Government of France, this project aims to connect
Dipayal to the 132 kV grid substation at Attaria, via
Dadeldhur4bya 55 kV transmission line.Thetotal project
is estimated to cost NRs. 255 million and is slated for
com-pletion by 1994 /95.The past year saw the completion
of 40 numbers of tower foundations.
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Undertaken with aloan assistance from ADB' thrg.grolrt

;i-t i;t o"t *tut electrification in ten different

liriir",t 
"^a 

i"intorce the existing systerns of five towns'

ili;;"il;;;t a total of us$ d4 miuion' the project is

s.nJ"fea for completionby 1998 / 99'

Included in this proiea are construction of Anarmani

ii;, ;;tmai',i-B"luchowk, Lahan-Bishnupur'
i-liii."in-n"rshaha, Nawalpur-Haripu-r-' Bharatpur-

iil;ffiil rii"t"ip"'.parsa,'Bharatpur-Kawasoti and

ilil;il"kh"ri" dg tv t.t"mission lines totalling about

250"km. Reinforcement of edsting 55111 kV substations

ffii;il1atd Parwanipur and aidition of a732/33kY

;;6;"t at Bharatpur substation are other maior

features of the Project'

In the distribution and rural electrification sector about

ililil;;i1 tcv ana 2000 km of 0'4 kV new lines will be

.."t,*.a"a while 200 km of 11 kV and 500 km of 0'4 kV

ii^* *iff be rehabilitated' About 95000 people of 485

villages will benefit from this Proiect'

The planning and economic study as well as design

*oir[ u* cJmplete and some tenders fo1 sup3ly 1f
materials have been approved by. the NEA Board'

t"",i"J a"*ments for i ionoete pole production pllnt

", 
eii"tttg""i with an annual capacity of 14000 poles

has also been signed'

Undertaken with a grant assistanceof atotal of 80 million

fi."iti fta"tr* rrorn'GOFana executed intwo stages' the

i,;i.t; ilt"l Electrif ication Pro ject was com pleted by

b;;;t 1993, eight months ahead of schedule' The

"-i"., 
*"t started'in December 1985 and the first stage

I;;;;i"a ; julv 198s. withthe obiective of electrifving

il;;ilil;l;catea intne niryterrainaround the Pokhara

;il;fl;fi;t*tag" or tn" ptoiect saw the completion of

#il;;ilIv,iia"x- oroi ttt distributionlines and 45

airt.iu"rion tiansformer substations to connect 4000

new rural tustomers to a new source of energy'

The second stage of the proiect saw the complaion of an

;;i il;i 1A[m of 11 iv,'soo tm ot 0'4 kv distribution

ffi;il t39 distribution transformer substations

ffi;G auout to,mO rural households to the Pokhara

distribution system. Aerial Bundled Cables were

introduced to the country for the first time through this

proiect.

Financed bv a loan from HMG/ADB and completed at a

;#il;;.i Niit reo.e million, this propct commenced

*i,,r;t **", to the Udavapur 9:y."^lI1-19o ""u
Gaiehat, the district headquarters of Udalapur District'

il;;;J;;;;; the completionof distribution lines in

Gai-gffi;^d Protection woiks around tower foundations

of the 33 kV transmission line' A total of 23'58 km of 33 kV

i."t=r".ii."i. line 20 lvfvA substations each at Lahan and

i"l;[ unJ auo"t 40 km of distribution lines were
'."itii".,"a. Also 20 MVAR static condensers were

."ii*"a to the 132 kV grid at Lahan substation'

With the primary obiective of increasing the system

"apacitv 
to'meet the growing demand and increase Power

."i"i"i"riuuilitv in ihe Kathmandu Valleypower system'

;i;'6;h*u^au vattey Power System Reinforcement

p.oi".t t u, U"en undertaken with igrant assistance of the

b"l*i."^. 
"f 

IaPan (GoJ)' Tobe eiecuted in two phases'

COi *iff proviie gel million Japanese Yen to im-pl-en1gnt

InIbir"Jtstull u ortn" pt6i& which.is scheduled for

"'". 
ri"ii..'i" Fy Pss/gs" ln continuation of this grant

;#;;; Coi ana si'ac signed a 1rygnd..lxchange 
of

il;;;; J""" ig,tgggunderivhich GoJ will provide an

"aiitl^ir 
zsz miuion;apaneseYen for theimplementation

"iii"*l ri-"g" rll or ihe project' The wo.rks under the

;;;; i ir,ueE tl of the'ptolutt includes- laving of

il;;;-;;;i cables between K-2 and Lainchaur'

Hf#;;oiti,. rr kV main fueders and provision of

iooit *a measuring equipment' Construction works arc

slated to commence ftom Septenrbet 7993'

The Co m puteri sed Billi n g Proig, !"118,*d,"rtaken 
with

. UsS i:br million loan"from'the ADB faced setbacks in

ir. iilrt"*"ntation schedule because of the disconcerting

""i""'"i*rinJrawal 
from the selected Consultant' Coming

io*ara, the final stages of contract negotiation' The

;i;il;;;;l *"t .,niotteen and subsequentlv' in

".."ta"^." 
*ttir itre tttsl Board decision'the withdrawal

i", *."ttituted the repetition of the entire cycle of

;;;;;; l"r the sel&tion of a new consultant in

il;Jil *i,t aps rules and regulations' The proiect

;k;;;;Puterise the billing and accounting system in

ZS aiff"*nt branches of NEA in a phasewise manner'
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Project Studies

Upper Bhote Koshi Hydro
Electric Proiect

llT.ir:*.*ce study of the Bhote Koshi River was carried out by NEA inearly
1993 which identified several attractive schemes on the upper'reaches of ttre
river. It was observed that-cascade dwelopment of this streich could produce
nearly.150 !t-[o{g9wer. With this revelitiory the NEA Board apprdved the
allocation of NRs 0.65 million as incentive for the feasibility sruay ii ttre Upp*
Bhote Koshi HEP to be undertaken by a team of professionats ana supporting
stafffromsevendifferent Departmentsof NEn,sup'porteauytwotocatco'risultin[
firms.

The Upper Bhote Koshi HEP is basically a runof-river scheme on the Bhote Koshi
River, located about 110 km north of l(athmandu near the sino-Nepal border in
sindhupalchowk District. Theriverisoneof thetributariesof thesaftaKoshiand
has a catchment area of about 2132 sq. km. at the proposed intake siie 95 percent
of it lyingin theTibetan region. Easyiccess to theArniko highwayani pr6ximity
to the national grid are plus points of this scheme.

Puwa Khola Hydro Electric
Proiect

The planned headwork consisting of d40m wide, 7.5m high weir and three intake
gates located near the Jung- Khola is connected ttrroirgtr two underground
de-sanding basins, and 3.5 km long headrace tunnel to a ru."f"." typ" po*"? t ouru
atJhirpu. with an installed capacityof 35 MW at a design discharle if szcu;*.,
it is estimated- to g:nerate an 

31nyar lyerage etr"rgy ofi44 GWh.lhe power will
be evacuated bya 70 km 132 kv double ciiuit trinsmission line to Bhaktapur in
Kathmandu valley. The total cost of the project including this tmnsmission tine
is estimated at US$ 58.8 million.

P-uwa HEP development site is located in Ilam District of Mechi Zone in eastern
Nepal, about 78 km north-west from charali on the charali-phidim highway.
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Small Hydropower
Master Plan Proiect

The site lies on the liuwa Khola, one of the major tributaries of the Kankai.Mat
River.

This run-of-river scheme diverts the Puwa Khola through a inverted Dshaped
3.35 km long tunnel to the Mai Khola to generate 5 MW at a design dlscharge of
2 cumecs and a 300m net head. The estimated annual average energy output is
38 G Wh which will be evacuated by a 4.5 km long 33 kV single circuit transmission
line to the llam, which is beint connected to the national grid under the Seventh
Power Project. The feasibility study of this scheme is being carried out by a ]ICA
technicalteamand theirfinal report is expected byFebruary 1994. Currently, the
review of an interim feasibility study report is in progress.,

TheSmall Hydropower Master Plan aims to establish a systematic identification
of optimum hydropower potentials in the range of 100 to 5000 kW to match the
demand for rural electrification in the hills and mountains of Nepal. Started
from September 1990 with the technical and financial support of German
Technical Cooperation (GTZ).

The initial planning approach of the project was targeted on identification of
suitable sites farther away from the Integrated National Power System assuming
that the nearby load centres in course of time would eventually be served from
the grid. With the introduction of a new Hydropower Development Policy 1992
by HMG, study activities were focused on the identification of financially viable
small hydropower projects which can be easily connected to the gird. The
objective was to attract private entrepreneurs and provide them with more
prospects to sell electricity to the grid thereby improving the plant load factor
which is verycrucial forits sustainability.The projc'ct isestimated tobecomplete
by the end of August, 1993.

'ss
i"EIS



:AYachSryFrFt wgg

CATEGoRY A: DOMESTIC CONSUMEIS

A. 1 Minimum MonthlY Chargee:

Meter CePecitY

UPto 5 amPcre
&30amPere
31d)amPere
Three Phase suPPlY

TARIFF RATES
( effective March 14, 1993 )

Mtninum Chargc
(NRr.)

30
90
210
5m

Decrand fee
(Rs/k!V)

110.00
r00.00

@.m

828.00

ruZ.oo

C.l low voltage ('10/230 volt)
cottage lo'm

Smalt industrY '()'m
C.2 Mediun voltage (11 & 33 kV) ?}P
il illgr,Gttj"("above66kv) 8o'm

CATEGORYD: COMMERCIAL

A,2 Energy charge ( in exctss of exeurpt rurits )

UPto 250 unitr
Above250tutic

CATEGORY B: TEMPLES

Minimrur montNY dtarge
EnergY charge

CATEGORY C: INDUSTRIAL

SubcategorY

D.l lowvoltage
D2 Mediumvoltage

CATEGoRY E : NON'COMMERCIAL

E.l lowvoltage
L2 Mediumvoltage

CATEGORY F: IRRIGATION

F.l lowvoltage
UPto 10kVA
Above 10kVA

F2 Mediun voltage

CATEGORY G : WATER STJPPLY

G.l low voltage
G.2 Mediumvoltage

CATEGORY H : TRANSPORTATION

H.l Mediumvoltage

CATEGORY I : STREET LIGTIT

Ll Stseet lights with meter

1.2 Withoutmeter

CATEGORY I : TEMPORARY ST,PPLY

J.f With meter

12 Withoutmeter

Rs.3.(X) Per tutit'
Rs.4.50 Per utit

Rs.39.m ( 20 units exemPt )

il-ffi;; turit (unibin excessof execrpt units)

Exempt
0cwh)

20
40
80
2m

Energy charge
(Rs/Uni0

220
3.90

230
1.90

5s.m
50.m

3.90
3.65

3.80
3.60

1.15
1.50
1.40

10.m
15.m
20.m

65.m
@.0

t
130
1.20

1.50

,:o

'-*

75
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Balance Sheet as of luly 15

in millionNRs
ASSETS t99t 1990 198!t 1988 1985
Fixed assets

Land 537.7 499.9 478.4 M.t as 31.9
Buildings 534.9 451.7 433.7 169.7 136.9 95.9
Hydraulic Plant & Madrinery 74,568.3 9,97L3 9,617.0 25,gl.t 2,571.6 7,871.4
Internal Combustion P & M 778.1 177.6 185.5 52.0 513 65
Solar Power Plant 45.1 46.2 32.8
Transmission Line & S/S:

On orabove 33 KVLine 1,797.6 1,695.4 7,717.5 993.2 623.5 353.4
S/S on or above 33 KV 2,404.5 2,409.4 2,434.4

Below 33 KV Line 108.5 172.6 115.9

Dstribution Line 2,034.3 7,366.6 535.1 409.3 384.2 202.5
Meter & Maering Equipment '50.4 40.6 30.9 22.2 tZ.G 12.g
sonsumer uervrce 52.9 51.9 46.9 42.1 g2.l Zg.g
Public Lighting 15.9 15.3 15.4 14.8 1.8
Tools and Instrument 5.3 5.4 6.2 33 3.0 2.4
Vehicles 18.9 26.9 27.4 22.3 24.0 tt.6

Mir.ullun*rrt
Total Fixed Assets w65.7 t6;78s3 1s,591.9 43718 3,E96.5 

'6640Other Assete

tal Works in 2,890.0 1,498.4 778.7 723.2 51.8 855
Investment in Securities 8.1 8.1 4.1 4.2 2.7 2.7
Total Other Agsete . 2,898.1 15(r.5 78L8 . i4.5 882
Deffered Expenditure 769.8 226.3

Current Assets

Inventories 250.8 217.0 798.2 141.1 113.2 &1.2
Accounts Receivable 556.1 357.0 285.5 239.9 155.0 120.5
Advances Recoverable 722.2 154.2 74.7 69.7 67.9 n.0
Cash & Bank 774.5 t4L4 75.7 56.6 79.6 59.1
Total Current Assetg 1,103.6 870,6 425.7 339.8

TOTALASSETS 26,su.2 ,;gqu.z t7,l08,.2 s,56.5 4876.7 9,WLO

633.5 5073
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Balance Sheet as of )uly 15

inmillionNRs

EQUITY AND LIABILMES t99t
Equity

Share Capital 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0

Share Allotment Suspense 3916.8 3,146.4 250L6 2,615.3 7,657.0 424.2

Capital Reserve 67.6 55.8 M.9 35.2 15.1 7.7

Reserves & Surplus ( s00.3) (7s.6) 395 %.7 47.7 37.8

Revaluation Surplus 12369.4 12,065.3 11,091.5

Total Equity 16.8$.5 16,192.9 14,578.5 3,586.6 L7t3.8 1,fi9.7

Long-Lterur Liabilitiee
Long-Term Loan 8,872.3 2,4?2.8 7,890.2 7,547.7 7,378.8 r263.3

Total Long-Term Liabilities 8,812.3 2,422.8 1,890.2 1547.7 1,378.8 1,263.3

Current Liabilities & Provisione

Deposit fircm Customers 24.8 12.4 8.1 11.0

Other Deposit 21.3 14.7 11.9 7.8 7.1 83

Creditors for Goods 10.3 11.5 19.1 30.9 35.3 39.6

Other Creditors 59.4 35.3 2.2 1.8 1.8 4.4

Payable to Others for power purchase 106.6 136.8 126.3 78.1 295 28.1

Payable to HMG for Interest 266.0 198.9 143.1 78.8 69.4 1lm.3

Payable to HMG for Other 44.8 45.7 95 0.0 3.1 222

Provision for Bonus 2.4 3.3 4.8 4.8 4.3 2.8

Provision for Gratuity & Pension 1,m.3 140.3 77L7 865 55.8 55.8

Provision for Medical Facilities 20.7 20.7 20.7 20.7 20.7 20.7

Provision for Accumulated Leave 13.4 13.4 13.4 13.4 13.4 13.4

Inventories Received from Proie'ct 22.r 2.4

Provision fior Tax 72 28.4 35.0 35.8 3.4

P-i""t Acounts Payable 28.4 6.0 0.0

Payable to HMG for Power Purchase 835 835

Branch Reconciliation 77.7 19.0

Toial Current Llabllities & Provlsiona 87L4 Tt3.O s39.5 378.2 M.t

TOTAL LIABILITIES AND EQUT Y 26,ifi.2 19,38.7 17,lG..z str06.s 4376.7 3,g,L0

1987 1986

20.4 13.5



Profit and Loss for the year ended ]uly 15

Particulars 19g3rr

A. Revenue

Net Sale of Electricity 1,805.0 t,436.9

Income from Other Services 55.0 40.5

Interest & Other Income 27.3

Total-A 1,897.3 1477.4

B. Operation & Maintenance Expenditure

Operatir.rn & Maintenance ZZg.g
& General Expenses

572.9

Power Purchase 774.2 712.9

Provision for Expenses

Bad debts written off
Depreciation 1,054.9

Fl lZlgg: A yeor ln Review

959.0

Deffered Expenditure Written off 54.2 54.2

Total-B 2,M2.2 1fi3e.0

in million NRs

(373.e) (465.n (316.8)

(u7.1)

C. Net Operationg
Surplus (Deficir) (A-B) (154.9) (161.6)

D. Interest on Long-Term Loans 641.7

E. Profit and (Loss) prior (806.6)
Yea/s irrcome & Erpmses
Adiustment

737.2

F. Prior year Income /
Expenses Adiustment

G. Profit & (Loss) after
Prior Year Adiustment

H. Transfer from
Revaluation Surplus

707.4 619.0

I. Net Profit (Loss) Before Tax lSgZl Olg.Zl

L Corporate Tax

K. Net ProfiU(Loss) after tax (ee2t (118.2)

Note: *
aa

The figures for lg2are subject to audit.
Provisional

960.9 590.3 452.4 377.0750.r 551.5

1.8.2 15.9 18.0 11.8 98 7.4

7.4 1.1

463.6 38s.5

180.0 734.9

50.5 138.8 7.1 115

6.3 r5.7

578.7 134.7 114.8 80.0

56.6 56.6

24Lt308.27028.7 437.7

155.4 143.5

120.8 103,2

34.6 40.2

(1s.4) (41.4) (1.8) (11.0) 0.0

- (993,6t (637.7) (413.8)

424.2

23.6 40.2

7,0 13.8 24'
3A (s.6)
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ExProconnrio Enrnr lpqchr.

t.a4t

6. t6ra

Elrlmr OEryrt lsrcau*n ltn

El oomrt lttmcmrcil El ccm<irr lrrarstirt

I erpn lo0rsr

loamac llloromul ltorrril lrrp,r

lorm Ocrrman

El Sutt Cmt ! Opsalion & ! Emrgy puduse I FuC
A*ririslralim

I O"p,c&ti* I klqcst
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Total Available Energy
and Peak Demand
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! Available Energy (GWh) I peaf Demand (MW)

Particulars 1988 1990 7992 1993

Peak Demand (MW)' 110.000 126.W0 141.000 150.000 175.000 204.000, 216.000 214.04

Available Energy (GWh) 488.500 571.000 628.500 672.n0 773.U2 905.283 981.105 963.314

1. Hydro 427.400 537.300 550.200 558.300 71,2.3't2 870.203 859.980 804.050

2. Diesel 3.300 1.100 0.858 0.800 315110 47.2n

3. Purchase from 57;8ff) 32.6N 58.300 114.00 60.672 3s.280 79.585 717.974

(a) India 57.800 32.500 58.300 114.00 60.572 33.7m 54.938 82.223

(b) Butwal Power Co. 1.580 24.647 29.751

Note :- ' Peak demand is for all areas covered by integrated system including supply to India.

30
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Growth of Consumers

350000

300000

250000

200000

150000

100000

50000

0

1989 1990

Fiscal Year

Particulars 1986 t987 1988 1989 1990 t991 1992 1993

Domestic 7,75,860 2,09,970 2,30,179 2,57,759 2,74,927 3,04490 3,37,775 3,77,975

Non-Commercial 1,881 1,768 2,403 3,477 4,506 5,533 6p65 6,3N
Commercial 527 315 641 7,579 7,759 7,927, 7,379 7,536

Industrial 4,575 5,454 6,791 6,769 7,492 9,392 g,ll3 g5g5

311 343 382 420 512 453

Temporary Supply 145 104 723 136 191 183

Transport

Temple 59 152 20s 247 335 398

Total (lnternal Sales) 1,83,559 2,17,726 2,47,477 2,64,7ffi 2,90,015 3,27,795 3,55,9gg 3,90,996
Bulk Supply (India)

1,83,562 217,730 2AlA79 2,54,794 2,90,0\9 3,2!,790 3/55853 3,91,000Grand Total

31

277 351 77 105 't12 119 1,24 131

318 675 7,474 385 517 532 547 367

113
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Electricity Sales

400

1 986 1 987 1 988 1989 1990

Fiscal Year

1 991 1 992 1 993

@l Oonresric I lndusrrial E Orhers I forat

(in GWh)
Category 1986 7987 1988 1989 7992
Domestic 740.596 762.329 1,85.746 193.308 237.396 267.399 275.248 258.987
Non-Commercial 37.452 27390 52.358 47.433 46.2n 46.6U 48.937
Commercial 19.335 21.953 25.401 30.778 33.772 35.640 45.2n 49.725
Industrial 110.382 748.477 757.577 77s.%2 1,78.327 205.88{ 246.374 269.979
Water Supply 71,.268 't5.312 7.01,5 7.344 71.9n 15.831 74.9% 14.530
Irrigation 9.358 75.626 17.955 11.&51 72.769 71.627
Street Light 3.667 3.858 5.163 5.091 7.295 7.308 7.W2 8.180
Temporary Supply 1533 1.240 0.705 0.677 0.403 0.428 1.003 1.101
Transport 7.71,6 7.559 0.753 2.287 2.060 1.825 1.506 1.497
Temple 0.005 0.109 0.270 0.359 0.4t9 0.469
Total (lnternal Sales) 379.960 382.138 449.W2 478.54r 524.782 588.760 65t.947 674.434
Bulk Supply 27.458 20.458 15.053 17.595 23.2U 80.5,10 85.411 59.320

341.478 402-s96 46s.74s 496.t97 548.069 669.400 7g7,3s2 739.754

I I

I
Ir

I
r-] n rh_ M

n- I rh_ I I

Grand Total

32

l



N 92193:AYeqr ln Revlew

Revenue

2000

1800

1600

1400

1200

1000

800

500

400

200

0

I Domestic I lndusrrial E Others I Toul

(in million Rs)

Category 1987 1989 1997 1992* 1gg3*r
Domestic 139.928 154.497 191.205 230.184 259.477 31,1,.586 484.947 676.X7
Non-Commercial 45.624 44.101 79.852 88.853 90.553 91.708 1,47.382 781,.U4
Commercial 31.343 35.077 41.792 59.920 67.792 75.6U 136.135 797.204
Industrial 728.t%7 173.315 193.840 254.518 267.?54 307.005 475.175 60.m7
Water Supply & 9.237 77.4?7 24.574

15.595 19.8m 13.200 24.2U 26.433 27sn 77.4U 79.743

Street Li 5.972 6.487 7.r21 6.388 8.832 8.767 12.353 1,6.032

Temporary Supply 3.307 2.999 1.853 2.449 1,.454 1.483 4.062 4:t75
Transport 1.613 r.567 1.591 2.022 1.809 2.138 1.908 2.204
Tem 0.007 0.113 0.381 0.182 0.500 0.898
Total (tnternd Sales) 322.249 447.U3 539.708 668.73L 723.92s 825.135 1,291.474 7,592.659
Bulk Supply (lndia) 4.887 4.872 12.009 23.076 36.7fi 135.054 145.€4 772.344
Grand Total 377.136 452.555 691,.U7 760.63 961.799 1,436.9fi 1,805.012

t
*l

Figures are subject to audit
Figures are provisional

551.717

33
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Asset Formation

1 986 1 987

I Net Pssel I Depreciation

in million Rs

Fiscal Year 1986 1987 1988 1989 1990 ,,99l 1992 1993

Net Asset 2,563.9 3.895.5 4,377.8 15,69l.9 76,785.3 22,36.7 23,178'0 24335'8

Depreciation 80.1 114.8 794.7 578.7 683.9 879.7 959.0 1,054'9



FV 92/93: A Yeor ln Review

Long-term Loan and Interest

I Loan ! lnleresl

in million Rs

Fiscal Year 1986 7987 1988 1989 1990 1991 1992 1993

1,2633 1,378.8 1,54L.7 1,990.2 2,422.8 9.912.3 10,535.2 7,2773.7

103.2 120.8 125.8 130.3 129.0 635.1 575.6 647.7

35
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Load Forecast

1 000

.l
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r.lll r I

Fiscal Year

I Energy(GWh1 I Peak Demand (MW)

N 92193: A Yeor ln Review
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Load Forecast
for Integrated Nepal Power System ONPS)

Year Energy (cWH) Growth (%) Peak (M14r) Growth t?p)

7993 998.5 1.8 2.6

7994 1,091,.7 9.3 249.2 9.3

7995 1218.9 't1.7 276.7 10.8

1996 13W.7 13.0 377.4 12.8

1997 L547.6 12.3 349.0 12.1.

1998 1726.2 11.5 387.0

1999 1927.9 71.7 430.0 11.1

2134.2 la.7 475.4 10.6

10.1 520.9 9.6
'9.8

9.1

2831.1 9.6 527.1 9.7

3110.0 9.9 9.3

3418.8 9.9 742.8 9.4

9.9 81,2.7 9.4

41%.2 10.1 9.6

455 -A 10.2 976.5 9.7

5024.7 10.3 fi71.3 9.7

?010 5543.1 103 1776.3

2011, 10.3 1292.3 9.9

2012 10.3 7420.7 ,9

Average Growth 10.5 10.1

5114.7

10.9

2001, 2350.5

2003

679.0

2007 890.5

2009

37
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