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CHAPTER 14
ECONCMIC AND FINANCIAL EVALUATION -

- General .

. The optimal reinforcement and extension plans for the power transmission aud

distribution networks to meet the demand growth in the Kathmandu Valley are
evaluated in this chapter by calculating the economic and ﬁnanclal internal rate
of return (FIRR and FIRR)

Revenue from the additional energy sales in the Valley which may becomes
possible due to such reinforcement works is considered as benefits for

3 calculation of EIRR and FIRR, since the reinforcement and extension plans aim

to meet the demand growth in the Valley only.

(D Investment Costs

- In-addition to-the investment costs of the sub-projecis selected for their

feasibility study: in this study, the investment.cosis of the PSEP and LRP

- (Phase IiI) explained in Chapter 9 are included in calculation of the internal rate
“of return.  However, one third (1/3) of the project cost of LRP is considered,

because the project includes the materials for the improvement works to reduce
system losses on the diswribution system outside the Valley as well as the
remaining part of the system.in the Valley. Main part of the existing distribution
system has been improved by the materials procured under the Phase 11 project.

Disbursement schedule of the capital cost of each project to be considered in the

evaluation study is summarized below, and its details with a breakdown of the

foreign currency and local currency portions are given in Table 14.1.
(Unit:_US$1,000)

.. HYSystem_ MV System 'LV System - _
TPSEP  JICA  JICA LRP  JICA  Total

1019 4600 - - 1104 - 5,704
1992/93° 4,830 ¢ - - T2 1190 0 - 13132
199394 4,830. - - .. 4170 . 1,190 . . - 10,190
1994095 1840 10,124 6,359 482 4312 23117
1995/96 - .- 4,864 3736 - - - - - 1,082 10,670

Total - 16,1007 -15,986 = 21,367 .- 3,966 5,394 62,813

Note: JICA = Projects selected in this study
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2 Selling Price of EIectricity and Lon g—Rnﬁ-Margitlal Cost

The "Long-Run Marginal Cost (LRMC) and Tariff Study" was conducted by
~ French consultant in 1990 under the financial assistance of IDA. In'the draft
report (December,1990), theoretical tariffs are recommended on the basis of the
study of the NEA's financial conditions, analysis'of prevailing tariffs and
LRMC 'studj. 'Following table shows the results of those studies.

Customer Group Existing Theoretical” ' LRMC
Tariffs Tariffs -

-(Generation) = - - e . Rs.1.28

HV Customer Rs. 1.13 .~ Rs. 1.04 Rs..2.01

MYV Customer Rs. 147 -~ Rs. 150  Rs. 334

LV Customer ‘Rs. 1.40 Rs. 321  Rs. 3535
Average Rs. 1.40 Rs. 2.75 -

In the above table, the existing tariffs are the average ones calculated by each
voltage level based on the total revenue and total energy sold in 1988/89 at the
. existing tariff structure. The theorctical tariffs are represented as the target
average price by analyzing the financial conditions of NEA from the viewpoint
of short run period and also conmdenng the LRMC for mdlcatmg a-price level
which will be able to solve its financial problems. ' .

- The LRMC is deduced based on the least cost generation expansion program
*including the Arun-3 hydroelectric project, extension and reinforcement plans
for power transmission and distribution systems from the viewpoint of long
term period worked out taking into account the total demand increase.

(3)  Additional Energy Sales

For calculatmg additional energy sales for this study, only energy sales in the

o Vallcy should be conmdercd They are worked out as a dlfference between the

total energy sales of the Bagmati Zone forecasted in Chaptcr 6 and the projected
- demand in the area outside the Valley such as Kavre, Trlsu‘l‘y gggi Sunkosi.
Additional energy sales are considered to:bé_genEratéd for_thé iﬁéﬁqd be{ween

1992/93 and 1996/97 taking into account the implementation schedule of the '
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14.2

reinforcement  and extension works and the effect of the extension and
reinforcement plans after their completion.

-Additional Energy Sales

(GWh)
91/92 92/93 93/94 94/95 9596 96/97

Bagmati 3085 3403 375.0 4137 4560 504.0
Kavre, Trisuli & Sunkosi 135 - 148 163 17.9 196 216
Kathmandu | 295.0 3255 359.0 3958 4364 4824

Additional Sales - 305 64.0 1008 1414 187.4

Increase of additional energy sales is consuicrcd upto 1996/97 because stable
power supply in 1996/97 would be guarameed by the completion of the planned

‘extension and reinforcement of the networks till 19_95/96_. Thereafter, additional
~ energy sales in 1996/97 is commonly applied throughout the study horizon.
(4)  Unit Benefit

'As"expiéi'ned above, about half of thc ihvé.smient costs for the-rcinforcément
~.and extension works in the Valley is occupied. by that for the HV networks.
_ For simplicity, however, the difference of LV customers' tauff and HV

customers’ ;arsz will be used as the unit benefit. There are no HVY customers

‘in the Valley.

Economic Evaluation

The opfim_al extension and reinforcement plans for the networks in the
_Kathmfandﬁ Valley'to be implemented under the ﬁnanc_iaﬁl assistance of IDA and
_tQ be selected in this study are evaluated here by applying the concepts of
additional revenue due to increased Qﬁergy sales in the Valley and using the
EIRR as the evaluation index. The evaluation procedure for the reinforcement
plans of the network is much the same as that for any. 1nd1v1dua1 prolec,t The
different points are:

(a) the plans airﬁ to open up a new area to supply from' the grid and to
increase supply capabilities to an already connected area, and
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(b)  the measurement of benefits is the additional power supply to a
particular area.

The evaluation procedure consists of the following steps:

~1) - Measurement of economic costs
2) Estimation of unit benefit
3) Calculation of benefits ,
4) Preparation of benefit and cost streams mcludmg opelanon and
' maintenance (O/M) cost throughout the study horizon and
calculation of EIRR

Measurement of Economic Costs

For economic evaluation, all the costs involved in the development plans have
to be measured as economic costs, i.e. the real Tesources costs or "opportunity
costs” incurred from the viewpoint of the nation’s economy, The measurement
of economic cost of any commadity depends on how it is likely to be procured -
whether by increasing import, decreasing export, expanding domestic
production or diverting from other uses. Usually an appropriate conversion
factor is defined for each group of commodities or each kind of work involving
a set of inputs (resources) in order to convert respective financial costs inio
economic costs. In this study, the conversion factors are set at 1.0 for the
foreign currency portion and 0.9 for the local currency portion of the financial

costs.

Estimation of Unit Benefit
For calculation of benefits for economic analysis, the LRMC explained in
Section 14.1 is used, i.e. Rs. 3.34/kWh (=5.35 - 2.01). The exchange rate of

" Rs. 28.6=US8$, which was applied in the LRMC and le‘lff Study Report
(Draft), is used for converting Rs. into US$

Calculation of Benefits

The unit benefit derived above is multiplied by the addltlonal energy sales in
each year o obtam the economic benefits by year. -
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EIRR

The evaluation period is set at 35 years for all power transmission and
distribution facilities in this study, taking into account the economic life of these
facilities. ‘The O/M cost is also assumed at 2,0 percent of the total investment.

EIRR is computed at 35.1 percent, and details of calculation including the
economic costs, O/M costs and benefit streamns are given in Table 14.2.

Financial Evaluation

Financial costs of the optimal extension and reinforcement plans for the
networks in the Valley are estimated at the price’level of mid-1991. Operation
and maintenance (O/M) costs are estimated on the basis of the similar projects
for power transmission and distribution facilities, including labour and
administration costs.

- The theoretical tariffs explained in-Section 14.1 are applied for measurement of
* benefits.: The unit benefit which is the difference between LV customers' tariff

and HV customers’ tariff (Rs. 2.17/kWh) is multiplied by the additional energy
sales to obtain the financial benefit for each year.

- Capital costs.including those of the projects to be implemented by financial
- assistance of IDA -and other donors, O/M costs, benefits streams are given in
. Table 14.3.. .

FIRR has been calculated to be 21.3 % for the bése case.

Sensitivity Analysis

The viability of the reinforcement and extension plans for the power

! transmnission and distribution networks in the Valley are tested against major
_féctors_rwhere uncertainties are involved.: - -~ -
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Electricity Tariffs

As explained in the Draft Report on LRMC and Tariff Study, the NEA's
prevailing tariffs seem to be far from structurally consistent. Thus the domestic
consumers, all supplied with low voltage, pay a lower price than the industrial
consumers supplied with low, medivm and high voltage.

Despite- the latest tariff increase in May 1988, which saw the average selling
price of electricity rise from Rs. 1.17 to Rs. 1.41/xkWh (21% increase), NEA'S
financial position remains highly unsatisfactory. Over the peried from 1984/86
to 1989/90, the operating expenses increased 42% per annum on:an average
whereas the operating revenue progressed much more slowly, at an average
- annual rate of 20%. Hence NEA's operating ratio (Expense/Revenue) has been
‘deteriorating, increasing from 63% in 1986 to 123% in 1990. . -

As a result of the study the following increases of the existing tariffs are
proposed in the Draft Report.

a) a tariff structure having seasonal (wet and dry seasons) and time-of-day
(peak, day and night) trariff categories and an average- selling price of
Rs. 2.75 per kWh, at different voliage levels.

b} If the above tariff structure is not accepted, the existing categories
- supplied with HV and LV remain unchanged, and the existing categories
supplied with LV are uniformly increased by 129%, which is expressed
by an increase of the present average selling price (all customers) of

96%

In this study therefore, several tariff levels are examined for their effects on the
viability of the plans. '

(1) EIRR
The change of EIRR accompanied by the theoretical tariffs used for the financial

evaluation (about 65% of LRMC ) and two intermediary points (-15% and -
30% of LRMC ) has been examined, and the results are given below:
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Unit Benefit EIRR

a) Base case (LRMC) - - Rs. 3.34/kWh "351%

b) -15% of LRMC . Rs. 2.84/kWh 29.2%

¢)  -30% of LRMC - Rs. 2.34/kWh 23.2%
"~ d) - Theoretical tariffs : Rs. 2.17/kWh - 21.5%
(2) FIRR

The change of FIRR accompanied by the existing tariff level (about 51% of the
theoretical tariff) and two intermediary points (-15% and -30% of the theoretical
- tariff) has been examined..

However, the basic assumption set in the previous Section, that the difference
between LV customers' tariff and HV customers' tariff is used as the unit
benefit for evaluation, cannot be applied since LV customers' tariff is lower
than HV customers' tariff in the existing tariff structure. In this study,
therefore, the tariff of each voltage level in the existing tariff structure is
estimated as same ratio with that of the theoretical tariffs as given below
together with the calculated FIRR.

Base Case -15% -30% Present Taniff

HY customer 1.04 0.88 0.74 - 0.53
MYV customer 1.50 1.28 1.05 0.76
LV customer 3.21 2.73 2.25 1.63
Average 275 234 1.93 1.40
Unit Benefit - 2,17 1.85 1.51 1.10
FIRR ' 21.3% 17.7% 13.8% 9.0%

Costs

The change of EIRR and FIRR caused by cost increase has been examined as
summarized below:
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EIRR FIRR

a) Base case 51% - 21.3%
b) Const. cost: - +10% 31.5% 19.2%
$20% 28.6% - 17.4%
d) OMecost  +25% 34.6% . - 20.8%
+50% 34.0% 20.3%

14.5 Conclusion

- As presented in the preceding Sections, it can be said that the envisaged optimal
reinforcement and extension plans for the power transmission and distribution
networks in the Kathmandu Valley are quite feasible from the economic and

financial points of view.
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Table 2.6

Populatlon and. Household Size by Development Zone,
and Adminlstrative Zone

Devebpmenl , Land Populalion Number of  Household
regions, adminj-" - ared as . households size
strative zones & of 1981 in 1981 In 1990* in 1981 ‘(persons/
districts {s9.km) ' household)
NEPAL 147,181 15,022,839 18,900,269 2,585,154 5.81
A. Eastern Dev, : e '
Region 28,456 3,708,923 4,707,281 651,795 5.69
Mechi zone 8,996 932,625 1,262,548 . 159,152 5,86
-Koshi zone 9,669 1,423,624 1,813,249 248,094 5.72
-7Sagarmalha zone 10,591 1,352,674 1,631,484 243,649 5.55
B. Central Dev. S . - _
Region 27,410 4,909,357 6,220,404 : 854,545 5.74 -
~Janakpur zone 9,669 1,688,115 2,196,060 - 304,141 5.55
-Bagmati zone 9,428 1,782,439 2,170,131 302,517 5.89
Lalitpur 385 184,341 224,292 29,943 6.16
‘ Bhaklapur - 119 159,767 217,434 25,047 6.38 -
Kathmandu 395 422,237 514,547 67,933 6.22 :
Na*ayam zone. 8,313 . 1,438,803 1,854,213 247,387 5.80
-G, Western Dev : case S : B
Reglon 29,398 3,128,859 3,925,612 544,283 TBYS
-Gandaki zone, . 12,275 - 1,107,569 1,348,736 199,039 5.56
-Dhawalagiri zone 8,148 453,462 - 550,307 82,761 '5.48
-Lumbini zone . 8,975 1,567,828 © 2,028,569 - 262,483 5.97
: D Mid-Western Dev. rer . - :
Region 42,378 1,955,611 2,429,768 322,334 .6.07
-Rapti zone 10,482 - 876,723 - 1,055,966 143,850 16.09
-Bheri zone 10,545 836,402 1,094,182 135,188 :B6.19 .
-Karnali zone 21,351 242,486 - 279,620 43,296 5.60 -
E.-Far-Western Dav. : : b
Region ' : 19,539 1,320,089 1,617,223 212,197 g§.22
-Seli Zona 12,550 79491 951,376 131,058 . 6.07
-Mahakah zane 6, 989 525, 178 665,847 81,139 8.47

Source: Populauon Monograph ci Nepal, by Gentral Bureau of Stahsncs 1987,

Note( ): Based on, pcpulat:on densﬂy in 1990 estimated by using annual
increase of po_pulanon dens:ty frorn 1971 to 11981 as shown in

Table 3.2,

) Based on- Stansllc Year Book of Nepal 1989 by Central Bureau
- - of ! Statistics. :
(***): Based on Population” Prolectaon of Nepal (Total and Secmral}
1981 2001 by Central - Bureau of Statlstlcs
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Table 3.9 Target of GDP of the Seventh 5-Year Plan
{1985-1990) at 1984/85 Constant Price

GDP{million Rs.) Annual growth Composition of GDP(%)

Sector. -— ——rale (%) from —_— _
5 NG 1984/85 1989/90 1985 to 1990 1984/85 15889/90
Agricultural sector - 22,080 26,220 35% 524% - 49.9%
~__Non-Agriculfural sector - 20,060 26,280 5.6% . 47.6% 50.1%
GDP in total- 42,140 52,510 4.5% 100.0% 100.0%

“Source: The Seventh Plan (1985-1990) (A Summary), by Nationat Planning Commission.

Table 3.10 Actual GDP for the Period of Seventh 5-Year Pian
(1985-1990) at 1984/85 Constant FPrice

GDP(million Rs.) .  Annual growth Composition of GDP(%}

Seclor : raie {%) trom

e - 1984/85 1989/90* 1985 to 1990 1984/85  1989/90
Agricultural sector 24,170 30,340 4.7% 54.4% 56.2%
Non-Agriculiural sector 20,2560 23,670 -3.2% - 45.6% 43.8%
GDP Iin total 44,420 54,010 4.0% 100.0% 100.0%

Source: Economic Survey 1990, by Ministry of Finance.

Note(*): The current prices have been converted into 1984/85 prices by
using GDP price index (Deflator).



Table 3.11 Estimates of GDP, Investment and Saving for the Seventh 5-Year
Plan Period(1985-1990) at 1984/85 Constant Price

GDP(million Rs.)

Annual growth Composition of GDP(%)

. Sector : , ——rate (%) from —
- 1984/65 1988/90 1985 to 1990 - 1984/85 1989/90

‘Gonsumption 37,741 48,168 5.0% © 89.6%: 91.7%
Total Investment . - 7,936 9,350 3.3% 18.8% = . 178%
Fixed Capital Formation 7,448 8,746 3.3% 17.7% 16.7%
Govmt. Sector 3,575 3,467 -0.6% 8.5% 6.6%
Non-Govmt. Sector 3,873 5,279 6.4% 9.2% “10.1%
Change in Balance 488 604 4.4% 1.2% 1.2%
Foreign Balance {3,539) (5.,0086) 7.2% -B.4% -9.5%
Import Goods and Services 8,669 11,352 *5.5% 20.6% 21.6%
Export Goods and Services 5,130 . - 6,346 - 4.3% 12.2% 12.1%
GDP 42,138 52,512 4.5% 100.0% 100.0%
Domestic Savings 4,397 4,397 0.0% 10.4% _8.4%

Source: The Seventh Plan (1985-1990) {A Summary), by National Planning Commission.



Table 3.12 Actuél GDP, investment and Sauihg for the Seventh 5-Year
Plan Period (1985 -1989) at 1984/85 Constant Price

GDP(miliion Rs.}  Annua! growth  Composition of GDP(%)

Sector o . ~—rate {%) from
: 1984/85 1988/89* 1985 to 1989 1984/85 1088/89

Consumption 38,178 49,287 6.6% 86.0% 92.8%
Total Investment - 10,184 10,343 0.4% 229%  19.5%
Fixed Capital Formation . 9,386 8,268 -3.1% 21.1% i5.6%
Govmt. Sector 3620 4617 6.2% 8.2% 8.7%
Non-Govint. Sector 5,757 3,652 . -10.8% : 13.0% 6.8%
Change in Bafance 798 2,075 27.0% 1.8% 3.9%
Foreign Balance - : (3,948) {6,504) 13.3% -8.9%  -12.2%
import Goods and Services 9,317 13,283 9.3% 21.0% 25.0%
Export Goods and Services . 5372 - 6,779 - 6.0% 124% 7 12.8%
GDP ) 44417 53,126 4.6% 1 OO.G% 100.0%
Domestic Savings_ 6,239 3,839 -11.4% 14.0% 7.2%

Source: Economic Survey 1890, by M.inistry of Finance.

Note(*): The current prices, revised preliminary estimate in the source, have been
converted into 1984/85 price by using GDP price index (Defiator).
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" Table 3.14 Monthly Fluctuation of Trade (1988-1990)

{million Rs.)
Year Month .- Exports  imports  Balance Total trade
1987/88 July/Aug. 245.6 697.1 (451.5) 942.7
" Aug./Sep. 259.6 747.7 (488.1) 1,007.3
- SepJ/Oct. - 2777 1,799.9  (1,522.2) 2,077.6
" Qct./Nov. : -~ 2893 - 8334 (544.1) 1,122.7
Nov./Dec. 327.9 993.4 (665.5) 1,321.3
Dec./Jan. 365.5 810.1 (544.6) 1,275.6
Jan./Feb. 3948  1,074.2 - (679.4) 1,469.0
Feb./Mar. - 405.2 1,187.7 . (732.5) 1 1,542.9
" Mar./Apr, 3932 - 1,179.3 (786.1) 1,572.5°
Apr./May . 4213 1,353.1 (931.8) 1,774.4 -
“May/une 891.9 1,516.0 (1,124.1) 1,.907.9
Junefduly 3426  1,627.7 (1,285.1) . 1,970.3
1988/89 July/Aug 3584  1,156.6 (798.2) 1,515.0
Aug./Sep. 3228  1,161.4 (838.6) 1,484.2 -
~Sep.fOct. . 8557  2,308.2 (1,952.5) 2,663.9,
. OctNov. - : 12758 1,248 (972.8) 1,524.4 -
"~ Nov./Dec. 405.9 1,1481  (742.2) 1,554.0
Dec./Jan. 4083  1,292.9 (884.6) 1,701.2
S JanifFeb. . . -431.4  1,406.6 (975.2) 1,838.0
Feb./Mar. - 4949 1,524.8 (1,029.8)  2,019.7"
“Mar./Apr. - 3547 1,088.8 (734.1) . 1,4435
-Apr./May 261.1 1,171.4 (910.3) 11,4325
- ‘May/June 2759  1,482.2  (1,206.3) 1,758.1 -
- Junedjuly - ' 250.6  1,274.0 (1,023.4) 1,6524.6.
1989/90 July/Aug. 291.0°  1,309.4 (1,018:4) - 1,600.4
- Aug./Sep. 2722  1,464.7 (1,192.5) 1,736.9"
- Sep./Oct. 304.2 1,124.3 (820.1) 1,428.5-.
 Oct./Nov. - -~ 3940  1,240.9 (846.9) 1,634.9
-Nov./Dec. -~ 47150 14121 - (940.6) 1,883.6 -
“Dec#dan. - - - 4182 1,719.0° (1,300.8) 2,137.2
: Jan./Feb. : . 453.0°  1,746.4  (1,293.4) 2,199.4 "
- .'Feb/Mar. . - 4993 1,605.2 (1,105.9) 2,104.5"
Mar./Apr. = ' 5376  1,552.7 '(1,015.1) 2,090.3

Source Monthly Report of Main Economic Indicator {March/Apnl 1990)
by Nepal Rastra Bank (Nepal Natsonai Bank)
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Table- 4.1 Existing Gengrating: Plants on the Interfconnected System

_ Date in Number of Units Installed Firm

Nama - Service and Size Capacity Capacity

M MW MW
_ o

Trisuli 1962/70 7 x 3.0 21.0 18.0
Sunkosi 1973 3 x 3.35 - 10.1 5.8
(Gandak 1979 - 3x50 15.0 9.4
Kulgkhani | 1982 2 x 30,0 60.0 60.0
Devighat 1984 3x 47 14.4 14.1
Kulekhani 1l 1986 2x 16.0 32.0 32.0
Marsyangdi 1990 3 x 23.0 69.0 63.0
Subtotal - Hydro - 2212 2023
Misc. Small Hydro 6.0 6.0
Total Hydro - Interconnected System 227.2 2083
Hetauda 4x25 10.0 10.0
Misc. Diesel 15.0 7.0
Subtotal - Diesel 950 17.0°
Total Plant Installed 252.2 - 22h.3

(1) Kulekhani | and !l share a comimon ri)y-drauiici system and can only be operaté_d-

in tandem as (30 + 16) = 46 MW units.

results in reduction of power outpui at Devighat.

Similarly, unit outages at Trisuli



Table 4.2 Existing Power Facilities Outside Integrated System- -

: installed Available

Name Type Capa4city Capacity  In-Service Region
' (MW) {MW) Date

Dhankuta Hydro 2 x012 -0.24 0.16 1973 - Eastern
Surkhet Hydro 3 x0.12 - 0.36 0.12 1978 M&FW 1/
Banglung Hydra 1 x0.18 - 0.18 - 1981 Western
Phidim Hydro 2x0.13- 026 - 1981 Eastern
Jomsom - Hydro 2x013- 026 - 1982 Western
Junla Hydro 2x010- 020 - 1982 M&FW
Doti -Hydro 2x010 - 0.20 - 1982 M&FW
Gorkha Hydro 2 x 0.03-0.08 - 1982 Eastern
Dhading Hydra 1 x0.03 - 0.03 - 1982 Central
Syangja Hydro 2 x 0.04 - 0.08 - 1984 Western
Helambu Hydro 1 x 0.05- 005 - 19856 Centrai
Sub-total | 1.92
Janakpur Diesel 3 units - 0.83 0.60 1961 Central
Bharatpur Diesel 2 x 026 -052 0.50 1961 Central
Bhairawa Diesel 2 x 0.26 - 0.52 0.50 1961 Western
MHam Diesel 2 x 0.10 - 0.20 0.16 91/73 Eastern
Bhadrapur Diesel 1 x 034 - 0.34 0.24 1975 Eastern
Ghorahi Diesel 2 x0.05 - 010 0.10 56/82 - M&FW
Tulsipur Diesel 2 units - 0.07 0.05 1956 M&FW
Nepalgunj Diesel 2 x 0.26 - 0.52 0.50 1960 M&FW
Sub-total 1 3.10 4.27
TOTAL I & i 5.02

17 M & FW: Mid- and Far-Western Regions.
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Table 4.4 Existing Grid Substations - 132 and 66 kV

Voltage. = Unit . No.of  Total
Name (kV) Capacity Units Capacity ~ Region
' (MVA) - (MVA) :
Butwal 132/33 10.0 2 20.0 Wastern
Bardaghat - . 132/11 5.0 1 5.0 Western
(Dumkibas) '
Chanauta 132/33 5.0 1 5.0 Waestern
{Shivpur) 5.0
Lamahi 132/33 5.0 1 5.0 Mid Western
Kohalpur -132/33 5.0 . 2 10.0  Mid Western
Gandaki . 6.6/131 10,0 /b 2 10.0  Western
‘Bharatpur 132/11 10.0 1 10.0 Central
Pokhara 132/11 6.0 1 6.0 Western
Damauli 132/33 5.0 1 5.0 Western
Dhalkebar 132/33/11 10.0 1 10.0 Central
Dubi . 132/33 15.0 2 30.0  Eastern
(Biratnagar) B
Hetauda . 132/66 20.0 1 20.0 Central
132/66 10.0 1 10.0
R : 66/11 6.0 2 12.0 :
Marsyangdi. i1/132 30,0 /b 3/a 90.0 Western
_. . . 33711 6.0 /b 1 6.0 .
Kulekhani 1f 6.6/132 378 /b 1/a 37.8  Central
Kulekhani | 66/11 3.0 /b 1 3.0 Central
o 11/66 35.0 /b 2 70.0 o
Siuchatar 132/66 37.8 1/a 37.8  Ceniral
66/11 18.0 2 36.0 :
. Baneswar . . . 66/11. 18.0 1/a 18.0. - Central
Birgunj ' 66/11 = 6.0 1 - 6.0 Central
66/11 3.15 2 6.3 S
Trisuli 6.6/66 11.25 /b 2/a 22.5 Central
Baiaju 66/11 10.0 2 20.0 Central
132/66 45.0 1/a 45.0 N
Phachkhal 66/11 1.5 1/¢ 1.5 Central
Sunkosi - - 6.6/66 56 /b 2 112 - Central
Parwanipur . 66/11 1.5 2 3.0 Central
N. Patan 66/11 18.0 2/a 136.0 Central
Devighat 6.6/66 6.3 /b 3 18.9  Central
N. Chabsl : 66/11 6.3 3 8.9 Central
Amlekhgunj 66/11 1.5 1 1.5 . Central
Simra 66/11 1.5 1 1.5 . Central
L2 20.0 . Central

Lainchaur . 66/11 10.0

Notes: /a Bank of single phase transformers.

b Transformers at power siation

/ Out of order

e
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Table 4.6 Existing 11 kV Ring Ma

in Distribution Lines

{Kathmandu) '

S, From To Circuit Voltage Length Conductor
No. : {kv) {KM} Type

1 Balaju Maharajgunj sC 11 4.5 - 0.2 &q. in

2 Balaju Old Chabel s 11 9.0 0.2 sq. in

8 Teku Thapathali  DC (UGQC) 11 1.7 200 sq. mm

4  Balaju Teku e 11. 3.8 0.2 8q. in

5 Teku Siuchatar De 11 25 0.2 s5q. in

6 Teku N. Patan 11 4.5 0.2 sg. in

7  New Patan K-2 DG 11 4.8 0.2 sq.in

8 K-2 R. Palace SC {(UGQ) 11 1.0 240 .sg. mm

9 K-2 Lainchaur SC (UGG} 11 1.7 240 sq. mm’
10  Lainchaur R. Palace SC(UGC) 11 0.7 240 sq. mm
11  Maharajgunj Old Chabel «C 11 2.7 0.2 sq: in
12 Old Chabel N. Chabel DoC 11, 1.0 0.2 sq. in
13 N. Chabel Bhaktapur o i1 9.6 0.2 sq--in
14  Bhaktapur  Thimi oc 11 3.2 0.2 sq: in
15  Thimi New Patan oo 11 7.9 0.2 sq."in
16  Old Patan N. Patan DC (Cahble) 11, 0.05 0.1 s8q. in

Source : NEA
Note : UGC = under ground power cables



Tabie 4.7 Existing 11 kV Feadars

Subsiallon? . No.s of Feader Nams Length
Switching  Station : : Faeder . ' m)
SIUCHATAR SUBSTATION 6 ROPEWAY (KIRTIPUR) 17.8
KALIMATI 1.7
KALANKY 1.2
SWAYAMBHU 14.5
THANKOT ats
TAHACHAL 23
SUBTOTAL 7.7
BALAJU SUBSTATION 4 . DHARMASTHALI 21.6
SWAYAMBHU . B X
. BID.. ) 1.3
NAYABAZAR 9.2
SURTOTAL 46,9
HEW CHABEL SUBSTATION 4 MAHARAJGUNS ad
. . ARPCAT 29
SUNDARLIAL 34.0
BOUDIHAJORPAT . 13.0
. SUBTOTAL 57.9
NEW PATAN SUBSTATION 2 OLD PATAN-2 0.0
. . OLD PATAN-1 0.0
: SUBTOTAL 0.5
OLD PATAN SWITCHING STATION . 6 RIHGROAD EE A
- - - RADIO NEPAL . . 35
PATAN 3.1
JAWALAKHEL - 3.7
PHARPING 344
MANGAL BAZAR B 1.5 .
- SUBTOTAL 533
BANESWAR SURSTATION 3 BANCEWAR 4.3
. AIRPOAT . 26 -
GODAWARI-2 ' 304
GODAWARI-1 - - . 354
HACOL : 10.0
SHANKHAMER. : B N
e SUBTOTAL 106.8
LAINCHAUR SUBSTATION 4 SPARE (MAYA BAZAR) 8.2
. LAZIMPAT S 33 .
KING'S WAY B 4.8
GAIRLDHARA - - .59
SUBTOTAL 231
OLD CHADEL SWATCHENG STATION 4 SANESWOR . 3.5
o . . HAXAL 7.0
SUNDARUAL {nol used) 5.9
- TANGAL - as
T SURTOTAL 20.9
TEKU SWITCHING STATION . 8 PULCHOWK 8.5
LT KALIMATI 0.5
KIRTIPRR £7
MINT : 2.3
TAHACHAL 4.0
-THANKOT . . 3.5
BHIMSENTHAN ' 4.9
TRIPURESWOR ) 1.2
: SUBTOTAL 20.6
K2 SWITCHING STATION . 7 KINGS WAY . 42
o ’ . KAMALADE ’ 30
SINGHM DURBAR 03
MAHABOUDHA, - 2.0
CITY-1 . s 2.5
TANGAL - 4.7
EABAR MAHAL 1.4
SUBTOTAL 18.2
" BHAKTAPUR SWITCHING STATION [ BYASH ' 11.6
KATUNIE LT
HNAUN CHOWK 14.7
KHOPASE: (<. . . 137
BRICKFACTORY 36
NAGARKOT - . 212
’ ’ SUBTOTAL 7.8
MAHARAIGUNT SYATCHING STANON 3 KNASWAY 1.0
BUDHANILRANTHA 19.6
BALURYATAR 1.0
SUBTOTAL 215
THIM SWITCHING STATION 2 THIMI 12.2
TROLLEY BUS 0.9
SUBTOTAL 13.2
THAPATHAL SWITCHING STATION ] TER 1.4
PATAN 38
THAPATHALE 1.2
HHGHOARBAR 2.3
SANEPA 2.8
. SUBTOTAL 18.9
TOTAL - 68 - . : . 559.9

A‘JEHAQE ‘ 40 8.2



Tabie 4.8 Existing Distribution Transformers

(UNIT: Nos.)

Unit ' Number of Uniis
Capacity |Kathmandu|Kathmandu{Kathmanduj Bhaktapur | Lalitpur Total
(KVA) West East Central '
10 0 4 1 -0 2 7
15 5 i 4 1 0 17
25 44 18 2 19 18 101
30 6 1 0 -0 0 7
45 2 0 0 0 1 3
50 39 37 i9 53| 38 186
63 2 0 1 0 2 5
75 0 2 i 1 1 _ 5
100 132 109 188 65 156 650
125 2 1] 6 1 2 12
150 14 5 i0 1 8 38
200 16 9 26 3 12 66
250 24 22 137 4 28 215
300 0 0 0 3 1 4
315 0 0 3 0 1 4
350 1l 0 0 0 0 1
400 2 0 0 -0 1 3
500 1 4 6 0 2 13
600 HE 0 0 0 1 1
650 0 0 1 0 0 1
750 1 0 2 0 3 6
1000 0 1 1 0 1 3
1300 0 0 1 0 0 1
2250 1 0 0 0 0 1
* 7265 21 0 0 0 0 21
Total Nos. 313 220 409 151 278 1371
Total kVA 40186 70103 12490 349231 182410

24700

Note: 1) This table is prepared based on the route map of distribution lines
This table includes private transformers.
3) Transformer capacity of 7265kVA marked with (*) is total capacity
of 21 nos. of transformers.

2)
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Table 4.11 Utilization Factor of Distribution Transformers
in Lalitpur Division (1989/90) (1/3)

Name of Transformer Peak Load Gurrent’ Utilization
TrNo. | KVA Lacation R Y ‘B Dateé Factor '
11] 100]|Sat Dobato 100 98| = 75[Nov.i5,- 1989 0.693
12| _100/" Ringroad 128f 130/ 438/ " . . 0.956
15| 100]" Godawaryway 87 61] . 98{Nov.13, 1989 0.679
16{ 100}Batuki Bhairab 54| 24 30IMar.19, 1980 0.374
701] i00|Talchikhei 106] 111] - 93|Nov.16, 1989 0.769
702| 100[Jwarkunj Ringroad i52] 187| ' 158|Dec.05, 1989 1.296
703| 100|Kusunti 153] 1241 131 . o - 1.060
704 100|Tikhederal 140! 130] 125{Nov.16, 1989 0.970
706] _ 100{Bagdol-Nakhu 112 66} . 93|Dec.16, 1989 0.776
707 25|Bagdol 162 -] -~ -|Dec.11,-1989 4.489
708| 100|Pattiba i46] 137] 185|Mar.1g 1990 {.282
704A 50{Nakhipot{Tikhedeva) 30 14]  B60JNov.15, 1989 0.831
801l 100]Lagankhel 135] 158] 128|Dec.09, 1989 1.095)
- 100[{Thasikhel 250 105} 230iDec.05, 1989 1.732
601A! 100|Eebahal 80 75| . 85|Dec.19, 1989 0.589
602] 250|Ekhalakhu 278] 248! 253|Nov.26, 1989 0.765
603] 100|Balakha i26] 108! 129|Dec.01, 1989 0.894
804] 100lPurnachandi 108 119]  118[Nov.28, 1989 0.824
605| 200/Gabahal 174] 1871  183[Dec.15,-1989 0.648
617] 250{Mangal Bazar 150|135 - 115|Jan.06, 1990 0.416
617A] 100|Mahapal 50 45  30{Sept.18,1989 0.346
618| 200|Tangal 173 1611 146(Dec.24, 1989 0.599
201] 100jNaradera 130 85 7.7|0¢1.04, 1989 0.901
202] 100[Man Bhawan 150] 1985] 140|Nov.24, 1988 1.351
205! 100{Taphaloo 170 177] 140|Nov.17, 1989 1.226
204] 100[Kumaripati 110} 124] 115|Nov.27, 1988 0.859
205| 100|Agnisala 102 152]  109[Nov.23, 1989 1.053
206] 200{Tadhoka 160} 168| 180{Nov.18, 1989 0.624
211 100jJwarkunja 60] - 55 90]Aug.30, 1989 0.624
2048/ 100|Kumaripati 135] 100] 116|Nov.11, 1989 0.935
-{ 100{Patan Hospital 105 92|  100{Nov.20, 1989 0.727
-| 100|Bigi Iron 120] 100] 168|Nov.23,; 1989 1.164
-1 100|Dakhinkali 154} 104| 176|Mar.01, 1930 1.219
501] 200|Lagankhel Bus Stop 242] 205| 284{Feb:18, 1990 0.984
502| 100|Lagankhel Wood Depo 70 45] . 90}Jan.04, 1989 0.624
503] 100{Lagankhel Podetole 1371 117] ~ 92{Nov.14, 1989 0.949
-1 100]|Kani Bahat 75 - 54] 103|Nov.06, 1989 0.714] .
507 100iSincha-biry 80 7581  50iNov.17, 1988 0.554
506] 150[|Okubahal 1006 195| " 155[Dec.14, 1989 0.901}
508] 100lLukhusi 160 150]  200].  26-May-89 1.388|
509] 250{Dhalachhe 138] 137! © 151iNov.29, 1989 0.4%8
510f 250|Tyagal 312| 259 239|Dec.01, 1989 0.865
510A] 100[Pillachhe 136] 137]. 151{Nov.29, 1989 1.046]
511] 250{Pinchhe 3347 357 306lDec.01, 1989 0.989
512 250[Guitole 242] 205| 278 0.765

Dec.03, 1989




Table 4.11 - Utilization Factor of Distribution Transformers

in -Lalitpur Division (1989/90) (2/3)

Name of Transformer = L ‘Peak Load Current S Utilization
Tr.No. | KVA *« Location R Y B Date Factor
513| 100|Bhul-dhoka 1371  119] 147|Dec.03, 1989 | . 1.018
- 5141 . 1.00{Chapat Ganesh a0 95 50l0ct.26, 1988 . 0.858
-| - 100}Gwarko . 113] 106] 146{Dec.20, 1989 1.012
616] ' 100|Bailachhe 102 95| 115iDec.20, 1989 0.797
- 616A] :100|Bailagchhe = . 110} 101} 110|Dec.20, 1989 . 0.762
- 615| . 250[Kobahal Tole 187}  214| . 250|Nov.29, 1989 - 0.693
6141  100|Kumbheswore - 1401 114 168INov.29, 1989 1.164
613] :250|Kwalakhu - 2751 425] 250lDec.02, 1988 1,178
612] 100[Dhapagal . L 110] 100] 115[Aug.25, 1989 0.797
609] 200|Ekhachhe Tole 100} - 98] 107|Dec.15, 1989 0.371
608| 100|Tapahity ' 143|140 154]/Dec.15,-1989 1.067
610] 1.00[Nagabahal 106 93f 121lDec.07, 1989 0.838
606] ' 250|{Nakabahil . 251] 186] 240|Dec.15, 1989 0.696
611| :250iDhaliavacha 1771 . 229 210|Dec.07, 1989 0.635
607{ 100]|Ashok Hall - 185] - 162{ . 152|Dec.07, 1989 1.282
. 504| 150{Thaina - | 210} 138] .182|Dec.24, 1989 0.970
5171 250iWalkhu. . 60! 1350 150i0ct.03, 1987 0.418
505 100[Saugal Tole. 125] © 150] -120|Dec.23, 1988. 1.039
. -] 100lKhhapinchhe. ~104]  105]  138[Nov.28, 19839 0.956
516A] - 100|Chyasal Tole ~ 127 40 51INov.28, 1989 0:880
~- -515| 250|Neuta - ... 228] 258 210[Nov.28, 1989 . 0.715
© 5161 . 250iChyasal Tole , 298] 288! 288[Nov.28, 1989 -(0.826
101 " 250|Kupandole . - "~ ]. 335l 240] 300[Dec.13, 1988 0.928
1 101A|  100|Hote! ‘Himalaya - 114] 78] . 133|0ct.20, 1989 0.921
. 104] 100[Jwagal . - _118] 157 163{Dec.i2, 1989 1129
105] 250|Chakupat Bread - 230] 247 201{Nov.30. 1989 0.685
108| 125|Sajha .Bus~ : 1581 80| 117|Feb.14, 1990 | - 0.876
-] 100[Jwagal -~ 1001 _167] 140|Dec.i2, 1989 | - 1.157
. 215] 7100|Chhyabahal - - - 100]  100{ 146lDec.01, 1989 - 1.012
. 218] - 150}Puichowk Police . 167, 150f 155|Dec.04, 1989 0.771
- 219] . 100|Natole . : 110]  195{ -135]|Dec.01, 1989 ©.1.351
102{ | 100}Kandavtasthan - 35al  158] 177{Dec.12, 1989 1226
316] -100|Tanginchauk 1 78] 85| 50[Nov.20, 1989 .~ 0.589
103} 250{Kupandole(Aurbed) | 365| 380 330lDec.12, 1989 . 1.012
308|  100lSanepa Amarabati ~152{ 120] 150|Nov.17, 1989 1.053
310} - 100|Gusingal 83 21 75|Nov.18, 1989 0.575
313 1 0 0|Nanicha Shop 79 87 a8iDec.12, 1989 0.679
314} . 100]|Bakhundole Greanwich 95 116 129INov.20, 1988 0.894
315 100[ " 100] 109]  75|Nov.24, 1989 6.755
-1 100l - " - i41f 151 140lNov.21, 1989 1.046
212 150|Panchayat Training 161 143 156|Dec.13, 1989 0.744
213) -100{Jawalakhel Busn Stop 103 78]  141{Jan.23, 1990 0.977
214| 100|Machagal 200] 142 220{0Oct.16, 1989 1.524
216] 100|/Damkal West i50] 125 125|Sept.21,1987 1.039
217} - 100{Damkal East 210] 195] 236|Dec.i19, 1989 1.635




Table 4.11 Utilization Factor of Distribution Transformers

in. Lalitpur Division {1989/90) {3/3) -

Name- of Transformer = - Pgak Load Current L Utilization
CTr.No. | KVA | Location . R .Y - B - Date Factor

307 100|Sanspa- 108 99 B 4{Nov.28, 1988 0.748
308¢{ 100] - o 135 113 158|Nov.24, 1989 1.095
7098]  1o0iBhanimandal 238)  167]  232{Sept.03,1989 1.649
710 1 00]Gainda Goath 129{ - 143 145|Dec.10, 1889 1.005
311 i00{Sanchal 158 75 190{Nov.26, 1889 1.316
3121 100/Sanepa Kalolpul 99 65 86{Nov.27; 1989 0.586
711A 150[Dhobighat ‘243|175 225|Dbc.10, 1989 1.122
7121 100 thbighat Chaur 155 - 139 175iDec.07, 1989 1.212
713 1 0 0[Hari-Shop o 112 120 170|Dec.11, 1889 1.178
3171 100jEx.Mititary Organisatiof ~ 115] 125} 135jApr.08; 1990 0.935
- 716 100]|Jawalakhel Wood 40 55 70|Dec.31, 1988 0.485
- -1 190iKharibot: 140 118 121|Novi18, 1989 0.970
-| . 100[Sanepa Sanchal 79 771 118]Nov.28, 1989 0.818
7171 150{Tibetan Gumpa '§128[ 170 60|Dec.13, 1989 0.785
‘708C| 100]Pashupati Textile 107 93 82{Nov.26, 1989 0.741
908] - 100/Lubhu Police 120] . 135 150|Dec.10, 1989 1.039

.910| 250}Lubhy Bazar ..350] 350f 400{Jan.13; 1989 1.109{
911] _250/Sanugaun Bazar 500/ 450| 425)Jan.06, 1988 . 1.386
913] :200|Sanugaun Purba - 325 350 350an.i3, 1989 i.212
907A] - b0jLamatar No.1 35 25 i5|Jan.10; 1989 © 0.485
9078 50|Lamatar No.2 65 404, 30idan.10, 1989 . 0.901
401D] ‘- 200iTuttepani 168 134 i46|Feb.23, 1989 0.547
2089| 250[Chhayabahal 3631 - 337 388{Nov,27, 1988 - 1.075

-1 - 100INirbhawan 102] 150{ - 129{Dec.08, 1988- 1.039)
- -] :250|Sundhara 200 135 150[0ct.26, 1988 0.554
444 100{Thecho - 120 85 . 90|Nov.18, 1987 0.831
444 A 200]|Thecho Bazar 105 150 170iNov.16, 1987 0.589
419 200}Badegaun 120 150 13510c¢t.14, 1987 0.520
417A 100]|Thaiba Road - 25 55 8 01Nov.30, 1988 0.554
417 100{Thaiba City 1501 951 - 135(0¢t,16, 1987 4.039
414 250|Harisidghi Chaur 385 430 475{0ct.16, 1987 1.316
414A 100|Harisiddhi Main Road - 60 60 120INov.04, 1887 0.831
415 150{Harisiddhi City 200 200/ 200iNov.04, 1987 0.924
Average | 134.1 150.9] 143.1] 154.3 ' 0.935



'Tgble 4.12 Circuit Breakers Data - 132 kV and 66 kV

Substation

Rated

Breaking

Rated B/L Type
Voltage Current  Current ' '

1. 132 kV Circuit Breakers o _ o
Balaju ' 145 KV 1,250 A 20 kA 650 kV QIS
Siuchatar 145 kV 800 A 25 kA 650 kV  SF6

2. 66 kV Circuit Breakers _ _ o
Balaju: Bus Tie 725 kV 1,250 A 20 kA 325 kV  GIS

Others 72,5 kV 630 A T 20 KA 325 kv QIS
Siuchatar 66 kV 800 A 13.1kA 350 kV. MINI'OIL
, , ~ (Nominal} _ _ _ ,

New Patan 66 kV 800 A 13.1 kA 350 kV  MINI OIL
{Nominal) o
Sunkosi-Patan 1 1,000 A 20 KA N T
New Baneswar 72 kV 600 A 125 kA 350 kV  SF6
New Chabel 66 KV 1,600 A 21.9kA 325 kv MINI OIL
" _ {Nominatl) ' : _
Lainchayr 2 72.5 kV 630 A 20 kA 325 kv GIS

*1:
2.

Information is not available _ 7
Data for original CB before fire accident



Table 4.13 11 kV Circuit Breakers Data
Substation or Breaking Type 'y Remarks
Switching  Siation Capacity
Balaju 20.0 kA MIN! OIL 16 nos.  AEG
Siuchatar 263 kA  MINIOIL 12 nos.  India. Mf.
New Patan 26.3kA MINI OIL 11 nos. India. Mf.
New Baneswar 25‘.0"kA VG _ 10 nos.  Japanese Mf
'New Chabel 18.4 KA BULK OIL 14 nos.  India. Mf.
Lainchaur (*1) 20.0 kA Ve 8 nos.  Chines. Mf.
Teku  -A 7.88 kA BULK OIL 11 nos.  English Elec.
-B 20.0 kA BULK OIL 6 nos. Yorkshire
K-2 250kA VO 18 nos.  Japanese Mf.
Royal Pal.‘a_ée. 788 kA BULKOIL 5nos. . English Efec.
- Bhaktapur 20.0 kA - . BULK OiL 11 nos. Yorkshire
Old Chabet 788 kA BULKOIL 10 nos.  English Etec.
Old Patan A
- Gen. Circuit 13.1 kA BULK OIL tno.  English Eléc.
“Mangal Line 200 kA  BULKOIL fno.  Yorkshire
- Othersr 7.88 kKA -BULK OlL 11 nos. Engrﬁlsh Elec.
Thimi 7.88 kA BULK OIL 6 nos.  English Elec.
Maharajgunj 7.88 kA BULK OIL 5nos.  Engiish Elec.
Thapathali 40.0 kA MINI OIL ~8nos.  Japanese Mf.

(*1) Tempolary use.
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Table 5.3 Number of Customers in Recent 5 Years

1985/86  1986/87 1987/88 1988/89  1983/90
Domestic 175,860 208,870 - 230,178 251,753 274,921
industrial 4,575 5,464 - 6,181 6,769 7,482
Commercial 527 315 641 1,678 1,758
Non-commercial 1,881 1,768 2,403 3,477 4,506
Transportation 8 8 8 9 9
Irrigation 311 343 382
Water Supply 277 351 77 105 112
Temples 59 152 205
Street Light 318 675 1,474 385 517
Temporary Supply 113 275 145 104 123
Total 183,559 217,726 241,477 264,775 290,015
Source : Commercial Department, Policy Division
Table 5.4 Electrification Ratio
Whole Nepal : Bagmati Zone _
Year Poputat.  Customer E.Ratio Populat.  Customer E.Ratio
~{1000) - {%) (1000) : . (%) -
1981/82 15,020 119,435 4.77 1,780 86,051  29.01
1982/83 15,421 131,651 512 1,828 83,392 27.37
1983/84 15,833 139,418 5.28 1,876 86,218  27.58
1984/85 16,256 162,040 5,98 1,928 100,171 31.21
1985/86 16,690 182,938 6.58 1,978 111,343  33.77
1986/87 17,123 208,870 7.32 2,029 119,460  35.33
1987/88 17,581 230,178 7.86 2,083 131,096  37.76
1988/89 18,050 215,753 7.17 2,139 142,886 40.08
1989/90 18,532 274,921 8.90 2,196 155,599 42.51

Source : NEA Commercial Department, Policy Division

(Remarks) (1) Base of population :

1981 Census

(2) Growth rate of population : 2.67%

(3} Averaged household size : 6 persons
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| Table 5.7 Maximum Demand at 17:Oﬂ of Jan. 5, 1990

Name - _ Max. Demand {MW)

Siucﬁatar Substation | 6.34
Balaju Substation . 537
New Chabe! Substation = 1.74
' Baneswar Substation - 13.50
Lainchaur lSu"bstatiofn . - . 6.89
.Patan Substaﬁon | - (1)
K-2 :Switching Station - 12.40
'I;'eku:' Switching Station ~9.03
Old Patan iSwitching Station . 722
fhépﬁat_ha_lijS-Wirtching Station 530
Old Ch_éﬁef S\Jitching Station o | 8.08
Mahérajg'prij ‘Switching Station 197
Thimi -sw'it'ch_i'ng Station '_ o 1.78
Bhaktapur Switching Station TS
Total - - 85.23MN .

‘(Note) *1: No feeder line is fed.
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Table 6.1 Results of NEA's 1986 Load Forecast
{Whole Country)

" Year ' Generation '  Peak Load
' | (GWh) L o (MwW)
National Inter- . Inter- |
o L . : A connected connected -
2040/41.: 1983/84 . 381.i5 324.96 76.0
2041/42 : 1984/85 421,05 . -351.91 . 79.7 -
2042/43 - : 1985/86 498.55 47327 (1) - 1071 ¢
12043/44 : 1986/87 589.32 - 557.46 : 124.0
.2044/45 : 1987/88 675.76 635.49 - 14T
2045/46 : 1988/89 757.57 709.67 - 157.7
'2046/47 : 1989/90 817.49 - 786.97.(2) 177.4
2047/48 : 1990/91 881.50 869.84 (3) . 196.3
12048/49 @ 1991/92 958.76 946,01 . - 2133
2049/50 : 1992/93 - 1038.10 . -1038.10 (4) - 233.8
2050/51 : 1993/94 - 1121.54 1121.54 - 251.8--
2051/52 .1 1994/95 1204.24 - 1204.24 269.5
2052/53 1 1995/96 1281.28 1281.28 -~ 2865 -
- 2053/54° : 1996/97 ~ 1357.80 1357.80 © 30856
'2054/55  : 1997/98  1439.65 1439.65 - 3217
'2055/56 : 1998/99 1524.85 | 152485 340.7.
2056/57  : 1999/00 1613.31 161831 360.5.
2057/58 : 2000/01 - 1705.41 1705.41 C..381.2. .
2058/59 : 2001/02 - 1801.27 .1801.27 4029
2059/60 -1 2002/03. 1901.37 1901.37 - . .. 425:8.
2060/61 @ 2003/04 2005.32 2005.32 . 449.8
2061/62 : 2004/05 2113.59 2113.59 475.0
2062/63 _: 2005/06 2225.75 2225.75 501.3
Remarks:

(i} 1983/84 and 1984/85 values are actual.
(i} 1985/86 values are estimated.

(1) Interconnection of Koshi and Janakapur.
(2} interconnection of Mechi and Rapti-Bheri
{3) Interconnection of Sagarmatha

(4) Interconnection of Seti-Mahakali

Source : Electricity Load Forecast -1986, Main Report Vol.1 Table 10.4, NEA



Table 6.2 Results of EDF's Load Forcast

(!nterconnected System)

Medium High Low

Consum Produ.  Peak Consum Produ.  Peak Consum  Produ. Peak

_{(GWh)  {GWh} _ (MW) (GWh)__(GWh) _ (MW) (GWh) _{GWh) __(MW)
1987/88 442.0 811.0 141.0 4420 611.0 141.0 4420 611.0 141.0
1988/89 = 482.0 656.0 " 150.0 4820 656.0 150.0 482.0 656.0 150.0
1989/90 510.0 691.0 160.0 523.0 708.0 164.0 502.0 681.0 157.0
1990/91 556.0 739.0 169.0 585.0 778.0 178.0 537.0 714.0 165.0
1991/92 616.5 810.9 1855 663.6 8728 199.8 5832 767.0 176.9
1892/93 683.6 889.8 - 203.5 7528 979.9 224.2 633.3  '824.3 189.8
1993/94 758.0 976.6 2234 854.0. 1100.3 251.7 687.7 - 886.0 2085
1994/96 840.5 1072.0 245.1 .968.8 1235.6 282.4. 746.8 9525 218.2
1935/88 a32.0 1176.8 269.0 1099.0 1388.0 317.0 811.0 1024.0 234.0
1996/97  1029.4 1296.5 206.3 1224.0 1541.6 352.1 882.5 1111.4 253.9
1997/98  1137.0 14284 326.3 1363.1 1712.6 391.1 960.2 1206.3 275.5
1598/89 ~ 1255.8 1573.8 '350.4 1518.1 1902.6 434.4 ~° 1044.8 1309.4 299.0
1099/00 1387.0 1734.0 3859 1690.8 2113.7 482.6 1186.8 1421.2 3244
2000/01  1532.0 1910.0 436.0 1883.0° 2348.0 536.0 ° 1237.0' 1543.0 352.0
2001/02  1858.5 2965.6 -469.6 2046.5.-2547.6 579.3. 1341.8 1671.2 379.9
2002/03  1785.3 2233.3 505.8 2222.0 2764.0 628.0- 14555 1810.6 410.0
2003/04  1943.5 2414.7 = 544.8 2413.7 20988 676.8 - 1578.9 1861.6 442.6
2004/05  2103.9 2810.8 586.8 2621.9 3253.6 731.2 1712.6  2125.2 477.6
2005/06  2277.6 2822.8 5320 2848.2 3530.0 790.2 . 1857.8 2302.5 5155
2006/07  2465.8 3052.0 680.7 3003.9 3829.8 854.0 2015.2 2494.5 556.4
2007/08  2689.1 3299.8 733.9 3360.8B 4155.2 923.0 2185.9 2702.6 B00.5
2008/09 = 2889.4 3567.9 789.6 3650.8 4508.2 997.5 - 2371.1 ‘20280 648.1
2009/10  3127.8 3857.7 550.5 3965.8 4891.2 1078.0 2572.1 31723 699.5
2010/11__ 3386.0 4171.0_ 916.0 4308.0 5307.0_ 1165.0 - 2790.0 3437.0 755.0

Sourse : Ten Year Transmission and Distribution Plan, Load Forecast Study, EDF Dec. 1988
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Table 6.4 Estimated Economic Growth Raies : 1989/80 - 2010/11

Year GDP ' Non-agriculfure :

_Agriculture
1989/90 0.40 : 1.00 0.00
1990/91 2.30 0.96 _ 3.20
1991/92 4.30 4.45 - 4.20
1992/93 4.30 4.45 _ . 4.20 ¢
1993/94 4.30 4.45 4.20
1994/95 ‘ 4.30 : 4.45 . 4.20
1995/96 4.30 : 4.45 . _ . 4.20
1996/97 5.20 ' 670 . - . 4.20
1997/98 5.20 6.66 4.20
1998/99 1 5.20 6.63 4,20
1999/090 5.20 - 6.60. . 4.20
2000/01 5.20 6.57 ' . 4.20
2001702 5.20 6.54 . 4.20
2002/03 5.20 6.51 - 4.20
2003/04 5.20 6.48 S . 4.20 .
2004/05 520 6.45 . 4.20
2005/06 5.20 : 6.42 ' 4.20 .
2006/07 5.20 6.40 4.20
2007/08 5.20 6.37 " 4.20 -
2008/09 5.20 6.35 " 4.20
2009/10 5.20 6.33 - 4.20

2010/11 5.20 6.30 C4.20

Note: Growth rate of non-agriculture GDP is worked out from that of
total GDP and agriculture GDP which are previous;_I_y assumed,
taking into account of change in composition of non-agriculture
and agriculture GDP.



Table 6.5 Committed Industrial Projects ( more than 200 kW )

_ S. No. Name

Power Reduest > 200 kW

Reglon : Central Development

Zone : Bagmafi Branch : Kathmandu .
Everest Milk Foo.d Industries
Swagslik Textile Products

Maskay Pole industries, Naikab
Nepal Metal Cdmpany, Ganesh Himal

bl L

Zone : Bagmati Branch : Bhaktapur

1. Heem Elctronics
2. Nepal Orind Magnesite Pvi. Lid,, Lamosangu

Zone : Narayani
1. Birgun] Brick Tile Factory, Parsa
2. Nepal Bitmen and Barrel Industiries, Bara
3. Tam Lakhan Khandsari, Rasua

Zone ; Gandaki

1. Gorkhali Rubber Udyog Lid., Tanahu

Reglon : Eastern Development
Zone : Koshi / Janakapur. ! Sagarmatna

Pashupati Brick Factory, Duhabi, Sunsari

AM. Jute Mills, Katahari, Morang

Pashupali Gas Udyog, Tanki, Morang

Golden Battery Indusiry, Tanki Morang

Arun Banaspali Limited, Duhabi, Sunsari
Udayapur Cement Factory, Udayapur, Sagarmatha

I

Reglon : Mid-western Development
Zone : Bheri . Distret : Nepalganiji / Banke

1. Nepal Papar_'uayog Ltd.
2. Binayak Bicuit Pvt. Lid.
3

250 kW
72,000 units

200 kW
2,000 kW

450 kW
2,000 kW

300 kVA
500 kVA
275 KVA .

2,500 kW

450 kW
800 kW
250 kW
290 kW
500 kW

10,000 kW

2,000 kW
480 kW
200 kVA

Gaja Nand Texlile Industries

Source ; Ten Year Transmission and Distribution Pian
' Load Forecast Study, Annex 1, :
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Table 6.7 Energy Demand for Irrigation

: : Co (Unit : GWh )
District Type Ultimate FY 2000 MW.R.
1986 Forecast 7th Power FY 2000
Demand Project Potential
Demand Estimate
Jhapa STW . 24 6.0
Morarig _ STW+DTW - 14.0
Sunsari STW+DTW 2.3 23.0
Saptari STW+DTW+LIFT 9.1 35.0 .
' Siraha STW 9.4 23 4.0
Dhanusha STW+DTW 10.5 . 13.0
Mahottari STW+DTW 14.0
Sarlahi STW+DTW 1.9 22.0
Rautahat STW+DTW 1.3 26.0
Bara STW+DTW 2.6 36.0
Parsa STW+DTW .- : 23.0
Chitwan STWLIFT 13.8_ 0.3 44 0
- Nawal Parasi. STW.. . _ 0.3 1.0
Kapilvasatu STW+DTW 7.0 34.0
- Rupandehi  STW+DTW+LIFT i.7: 7.0
" Nuwakot . - LIFT 3.0
Banke - . STW+DTW 1.4 4.0 -
~ Bardiya STW+DTW . 22:0
Kailaki STW+DTW 6.0 4.0
Kanchanpur STW+DTW 4.0 .
Total 339.0

Note : STW : Shallow tu'beweils
DTW : Deep tubewells

LIFT : Lift irrigation

60.5 12.2

Source . Ten Year Transmission and Distribution Plan, - Load Forecast, Table A4-2



Table 6.8 Past Trend of Energy Losses

80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88 88/89 89/90

Generation
Export
Gen-Expot

Sales

Energy loss
% Loss

234.7 275.2 347.0 382.4 420.8 488.5 571.0 627.0 672.3 769.7

3.8 52 6.0 10.3 106 215 205 {61 17.6 23.3
230.9 270 341 3721 410.2 467.1 550.6 610.9 654.7 746.4
160.6 181.2 227.8 242.0 282.4 320.0 382.1 449.1 478.5 524.8

70.3 888 113.2 130.1 127.8 147.1 168.4 161.8 176.1 221.6

30.46 32.89 33.19 34.97 31.16 31.50 30.59 26.49 26.91 29.69

Souses : NEA Commercial Department, Policy Division

Generation
E. Loss

: including import from India.
: including self consumption.

Table 6.9 Past Trend of Annual Load Factor

80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88 88/89 89/90

Generation
Export
Gen.-Export

Peak demand

234.7 275.2 347.0 382.4 420.8 488.5 571.0 627.0 672.3 769.7
3.8 5.2 6.0 103 106 2156 205 16.1 17.6 23.29
231.0 270.0 341.0 372.1 410.2 467.1 550.6 610.9 654.7 746.4

59.5 75.1 83.7 96.8 104.5 113.7 123.0 135.2 149.5 176.2

Load faclor

44.31 41.05 46.5 43.88 44.81 46.89 51.1 51.58 490.99 48.36

Souses : NEA Commercial Department, Policy Division

Generation

: including import from india.
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Table 7.1 Constant of Generators in Current System

Station Name Capacity Power Factor

(MW) N
MARSYANGDI ' 169.0 ' 0.90
KULEKHANI-1 60.0 0.85
KULEKHANI-2 320 . 0.85.
TRISULI . 18.0 0.80
DEVIGHAT 14.1 0.80
SUNKOSI | 10.0 . 085
" HETAUDA - 10.0 - ' 0.85

‘Table 7.2 Constant of Transformers in Current System

Station Name : ~ Nominal Voltage Reactance

o © (higher side) - “
L . {kv]  Ipu:100MVA Base]
MARSYANGD! 132 0.1156 '
KULEKHANI-2 132 0.2910
HETAUDA 132 . 0.2450
SIUCHATAR ' 132 0.2471
BALAJU 132 0.2489
DEVIGHAT : 66 . 0.3688
TRISULI 66 0.3693
KULEKHAN!-1 66 - 0.1036
HETAUDA 66 0.6250
SUNKOSI 66 0.7116
PATAN 66 0.1813
SIUCHATAR - 66 - 0.1853
BALAJU 66 0.3990
N.CHABEL 66 0.3503
LAINCHAUR 66 0.4390

BANESWAR 66 __0.3685




£Sv050°0 8EVLS0°0 LF0G6070- b MVHLYdVHL NM3L
8L2000°C PPLOLLD PEGLYL'O b < HNYHONIY 0
| £91000°0 L02890°0 L12980°0 bl . 2 ‘IOVIVdY
140000 SP9SY0 0 P¥2090°0 Ll OV IVd'H BNYHONIVT
LEO0QO0'C 2601.2°0 GZrS98°0 Lk INADMYHYHYIA 1349¥HO
-800000°0 1812¥1'0 CHA9290°0 Nt © - 13avHD - 128VHO'N
"110000°0 662048 L Pr96¥9°0 L HNdVIMYHE. - TEGVYHO'N
9800000 €1046°2 £80812°L L TH8YHO . nryve
£10000°0 80682 L LP0609°0 Ll PNODMYHEYHYN nrvive
LE0000°0 2682950 LG1262°0 [ nY3L - Arvve
02000070 69695€°0 816910 1l L HVLYHONIS
6€0000°0 09858970 z28vee’ s 1l CEM , NVLVYd
$90000°0 020821 L £09%£5°0 [ HAIHL NV1Vd
‘ZP0200°0 - B22EYL0 280800 99 L-H3dnnre “IF8VHON
1080000 . 204020'0 Y8800 g9 HAYHONIV Cnevivd
858000°0 G91590°0 897260°0 g9 L-HI4WOr Ney1ve
18210070 LEELED D LY9L10°0 99 nryva - - HYLYHOOIS
0SE000°C S¥6520°0 866.10°0 99 HYMSINVE ‘ ~ NVLvd
11S000°0 Z0BSE00 891020°0 99 HYLVYHONIS " NYLvd
£88800°0 0221050 ZLYPEGE'D 99 HYMS3INVE ISOMNNS
yESE00°0 0.6692°0 2198120 99 - Nryive . hnsiL
21290070 01¥562°0 06£991°0 99 EEVHO'N .. LyHOIATQ
Z80¥00°0 061200 091L0v0°0 99 - ¥Yanviad . LINYHMIIM
e0vL00°0 1086210 FELELO'O ‘9¢ HYLVHONIS - ¢ - k=INWEMIINN
G2SYED'0 08619170 .. 264590°0 281 HNdiVHVYHL LT vanyi3ad
810%00°0 061810°0 0£0800'0 ZEL O YANVA3H. - ZINVEMIINN
GL0LLOO - 60822070 929520°0 A YVLVHOMS - - S-INVEITNN
§55210°0 . §¥8950°0 - Zv8e10°0 ‘2El CHNAIVHYHS . . . IJONVASHYWN
‘6812v0°0 "~ 8660610 0LEEZ0°0 ze! NrYIve: - - IGONVASHYIN
gl X1 Y. ] _ e
aouBnIWpE aolepadwl abelloA (BUILON euiEN UOlel] - - SWeN uoiklg

nd eseg YAWOO L Hun

Emuw\aw Eut:o ui seuIy uonnquisiq uie Buly pue ,mm:_.__. UOISSHUSURI] JO SJUBISUOD §°2 _u__nm n



YAREIXL

undupEug
EIO U yAWSLXZ undeyeqg MON, 12 SIBUIOISUBI 0 L4/2E L0 co«_ﬂcoemzq {12y  LO/0002
#MON 12 JOULOISUBI AYLL/ZEL 40 uoieluewbny (gt}
YANGLXZ 'snd ANeg Indepmeug ) YAWDLYZ 'SNg AMAS <>zowxm 'sng AN9S
MON 12 JOSUBpULD JueS jOo uone|ersy] (s1) ndBRRUE MBN T8 Jesuepuon IBjs JO uonelelsy] (gL) Indeiyeyg mep e JeSuspuad diBIS JO uonel®sy. (02) 00/6661
[RI01. UF YAINS L2 ndebieug .
“MEN- 1B JBULOISURI ANELZEL JO uopewewBny {z) YANBIEZ O YANOLXZ. way’
YANBLXZ Ol YAWOIXZ woy VAWEIXZ ©F YANCLIXZ woi S8 :ﬁ_wm 12 E@Eemcg AHLI09 o ewaoe|dey (51)
nfeled e slewNOSUBL ANLL/S9 Jo juewedeided (9.) neleg 1B SOW/OSUBI ANLL/GS JO luewedeidon (9.} - 12101 Ui WANBIXE
YANg KL ‘g uoebedeyd AMILZEL 0. uoneedD {gt) YANBLXL .@.w uoefedeyd ANLL/EEL JO UOnEBD - {51) .ma M) 1 JBUMQISLRI AYLL/G9 JO UPRIPPY (84) ,
2101 Ul YAWSLXEZ - [BIOl U YAWBLXZ VAWSIXL "S/s uoebedBuD. ANLLZEL Jo uoleain (4L}
‘s/g el le (IBILIOISUBR AYLL/I8 JC UCHIPPY (¢1)° ‘518 mye .". Te JBULOJSUBIL AXLL/GS {0 UOMPRY (i) seiBuonig e seefutyms ANZEL PRIV
, CseeBuoyms ANZEL RPN SIBe8UdlIMS ANZEL “PRISUl eu]l ANZEL O §/g dndenieya men jo Supmbdp. (31) o
euy sdEnIeUE MEN - S/MS AMZEL 10 N4 puz {gi) indenfeyq meN - JEIBUINIS ANZEL JO UNDxD puz {€1) el 1002 indaNBUg. MBN-JEBIBYINIS AXZEL (G)) 66/2661
SHMYGNS. ANLL PUR BUY 1ISONUNS JO UORIGUUCD . SORGNY AMLLE Ppue el |SOXHNS JO UGiDeLu0? SBOINY ANLE u:w.mc_ soNung _o.:o_ﬂwc:ou .
PRy 8/6 edeuel AYLL/GY JO uopReID (2L} PARY| YAWOLXL 'S/ BdEURE ANIL/99 JO UOKERID (1) PROUY /S, edeung AdLISR Jo uoea (plL)
VAWEIXZ Ol YANCGIXZ Wol §/8 WANSLYZ Ol YANOLIR wol : NARGIXZ 0 VAROLXZ Wou)
IMEYDURT 18 SJBLLOJSUBAL AMLLSG O weweosedey (LL) . dneyOUIBT 1B SIOWLQJSURIL ANLL/GS O luewede|dey .:: INBUILIET 1B SieUMOISURS ANLLED JO eweredon ﬂ.m: 86/.661
VAWBLXE O YAWE'SXE WOy /S 1eqeuD VANELXZ 01 YANC'IME WOy §/S leqeud VANSLYZ O YAWE BXE W0y S/3 |8qeyD - :
MON B SieuOlSURI AMLIEY 0 Juewseseided {01) MON 1B SJBULIGSUBA ANLLAS JO luewsozided (L) MON 18 SIOtOJSUBIL ANLL/GS jO iuewedBidey (ZL) - L6/9661L
eyl m.x.umanu:_m wey sauy Bupwiosul euy ‘.axaqaﬁéw wedq seul Buwroou IEICH U] WARDIXZ
PRIV SIS VAWEIXL A¥SS 01 S/MS nuel jo BupriBdn - {6) "PRISU SIS VAWS XL AYM99 ¢ SIMS Moy o BupeiBdn (5) NdEMEUE MON 18 JOWNOjSURA AWLLGS JO WONARY (Li)
12aSUo)IMS ANS9 PUE ANZEL "PNOU| JEIBUINS seebuniims AN99 puE. ANZEL PRIDU| JRIBYINIS oull £-/Eleyons woi seu) Buiuoou )
12 Jeuuejsuril AMO9/ReL jO uoneluewdny (g) 1B JBWIO[SURL ANO/ZEL O uapeluawboy  (g) PRV SIS VAWSEXL M99 O S/MS mieL jo Bupedidn {01} 96/566L
12OBUDIIMS AN3I PUE ANZEL "POISU
IBIBUINIS 1B JOULDISURM ANSHZEL 10 uolppy (6] SEIvES)
Jgreyonig 1B JBiBYDN|S i leteyanis 1B
Jesbiysyms ‘pnpul Bul) 992 EX-ERUINIS ANSS () JeeByaiMs ‘pRISU| BUl 1902 EXM~EIBUSNIS AN9I {4 Jeefiudlims "pRjdL|: BUL 109F .EM-JBiEUINIG ANaT (8)
__30;_0.._0E.~£mc.ﬂa 0} hmwmcuw. S IN203 Ieuliojsuel Joj ._.mwm:u_._.sm HNOJID JOLLIOISUBIL WD) ._wwm:u:.sw AdLEL PRIV )
MELL PAISUL WAWS X2 'S/3 €% AN9S JO uonse)d (g) AALL PPN WAWELXZ /S €Y AN 1O uoneed  [9) YAWNBIXZ 'S/$ M ANIQ jO uonReid (Z) - pE/EE5L
JBeBydlMS AX9S ‘pnIdu| [e1o) Ul YANS LS reeludims ANOO “PNiDU;
. IBMSOURE e JelDiSuRIL AMLL/E9 JO uopRluswlny (G} eMSeURg 1B JOWIOjSUBIL. AMLL/99 (G wONPPY (9)
JeeByspims Axgg ‘pnpoul Jeebuydyms ANZEL pnjaus (shea UL Zleebudms ANZSL PR
feMSBURE 1B OUOISUBLE AYLL/SS O uopeuewfing {g) Jereuonig o1 eu|| pBuehsiep (0 LODeUWSD. (b} gre rejeyams o eull plusisiew jo uonsouuos - {g)
euSneq pue [Nsuy Loemisq Uojseuucs sedwn| pue teySineg pue jinsi:) usemiaq uoposuuco sedwnf pue 1eyBiaeg pue nsul ueemieq: uopoeuusd sedwn| pue
$/d anspL e Eong_sm AND9 O UOIRIYIPON (¥) S/d UNSUL Je JeeSudlMs ANGS 4O LCNEIyIPOW (£} S/ iiney 1@ seebyoums Awgg 1o uopesupow (v¥)  E67ZEEL
.Em:u:_m ‘1e Bem_._u“ MS ANZEL PR o
{90 1s1) euj indeneul meN-iElRUINIS MiZEr (£) lERyomsS 12 Jeabuolms AMZEL ‘PRl
BU AXLL PUE DU ISONURG JO 192 154 ‘euy Jndenyeys meN-iEleudnIS ANZeL (2) leqeys men 1 sealyoyms A¥ag PRy .
LORIBUUST PRIDUL TPNBUL VAWRLXL ANLLZEL puB , BUIl A¥LL PUE Ul |SONUNg Ul 1BGBYD meN - Jnduieug meN 1oL AN9g  (E)
YANGPXL ANSS/EEL SIS JndedEug men 0 uoneesD (2) JO UORIBULOT “PRIJU] WAWEIX) AXLLZEL DUB WAWSY au AMLL PUR BUy 1STHUNG. JO UORDBULOD PR
WURYL JEeU LS SUMRMS ANZEL Jo uoneeld (1) AXSYZEL 'Q/S IndEIMBUG MON ANSS/ZEL Jo uoueelD {|) VANQIXL'S/S Indepfeyd meN AYLL/GD jo uonead (2)  Z6/L66L
IE[RUDNYS PUB UBIEd 1B fBg L 4SS TPTpU
oul uRlZd - JBIBUONIS AX39 Jo andde puz (1) LB/0B6 L
D CHEUSSS 1o 198[oxl-gns - g oNeusds jo peloud-gRg ¥ OLBUBDS O 08[0d-GRS F=EYN
suejd UolsualXy puUE jualtiadiojulaly palialags 'L fgel



¥ 002 8q 2 pawnsse Ing “usling mc_xmmb Eonm co_umE.ﬂo,E_ oN :
<x g8 N. eq o} nmE:mmm ing mﬁmﬁ Bupes oN :
Jojeiaugh _mwwﬁ o4 |

ZO<0<Q<$O

5
\.:
A..\.‘ s \..\

9lgb

“6i°Ch ¥y et BLSL 69721 oi'gl gs'el . §5'¢l . om...wm NVLVd
LO/000E 96/5661 LG/0002 96/566¢ L0/0002 9B/5661 06/6861L (g0 bupsix3}  INYN NOILVIS
0 - OI”HYNIOS g - OldVYNI0S V - OlHVYNIOS INIHENS ONEMYILY
‘ ANZEEN0 LUNSHI0 L1HOHS dSVRd4 & : : {g1ivy
Wi i 1NN

HINVIHE LINOHID AMLL ONILSIX3 40 INIHHNO DNINVIHE ALVH ANV INZHYND LINDYIZ LHOHS S§72 318YL



Table 7.6 Replacement and New Installation of 11kV Cubicles

Substation Replace  Addition _ Shift __ NewS/S_ - Total
Urgent Works '
1) Old Patan 1 14 14
2) Royal Palace 5 5
Upto 1995/96
3)  Teku 2 17 2 19
4) _ New Bhaktapur *3 12 12
5) Lainchaur "4 8 2 10
6) K3 10 10
7) Chabel "5 6 ' 6
Upto 2000/01
8 Thimi 6
9) Banepa
10) Chapagacn
Total 50 4 6 32 92
Remarks ;.

*1 : Existing building is considered to be used.

*2 : Replace Is recommended to be done when the station is upgraded.
*3 @ Including cubic_les for connection of 11kV Thimi-Bhaktapur !iné,

*4 : Existing ones are temporally use. _
*5 . Dismantied cubicles at Old Patan and Teku will be used.



Table 7.7 Construction Cost for Transmission System

( Scenario - A )

Const. Cost

Year Sub prolect
Lo - (US$1000)
1990/91 (1} 2nd cirguit of 66kV Siuchatar - Patan ling 860.7
includ. 66kV T/L bay at Patan and Siuchatar
1991/92 (2) Creation of 66/11kV New Bhaktapur $/S,1x10MVA 1,760.7
includ. connection of Sunkosi line and 11kV line _
{3) 66kV 1cct New Bhaktapur - New Chabel line - 1,036.4
includ.  66kV switchgear at New Chabel
1992/93 (4) Modification of 66kV switchgear at Trisuli P/S 642.9
and jumper connection between Trisuli and Devighat
{(5) Connection of Marsyangdi line to Siuchatar S/S 907.1
includ. 132kV switchgear(2 T/L bays} :
{6) Addition of 66/11kV transformer at Baneswar 1,232.9
includ. 66kV switchgear,2xi8MVA in total -
1993/94 (7)) Creation of 66kV K3 S/3, 2x18MVA _ 6,596.7
includ. 11kV switchgear for transformer circuit.
(8) 66kV Siuchatar-K3 2cct line rnclud swrtchgear '3,206.4
at Siuchatar
1994/95 (9) Addition of 132/66kV transformer at Siuchatar 2,815.3
includ. 132kV and 66kV switchgear o
1995/96 (10) Upgrading of Teku: SW/S to 66kV 1x18MVA S/ includ. 3,176.5
incoming lines from  Siuchatar-K3 line
(11} Addition of 66/11kV transformer at New Bhaktapur 1,164.3
: 2x10MVA in total
1996/97 (12) Replacement of 66/11kV transformers at New 1,784.6
Chabel $/S from-3x6.3MVA to 2x18MVA _
1987/98 (13) Replacement of 66/11kV- transformers at Lamchaur 1,708.9
from 2x10MVA to 2x18MVA
(14) Creation of 66/11kV Banepa S/S includ. 1,414.3
: connection of Sunkosi line and 11kV cubicles
1998/99 (15) 132kV Sluchatar-New Bhaktapur 2cct line 3.664.3
(16) Upgrading of New Bhaktapur S/S to 132kV- 3,837.1
includ. 132kV switchgear at Siuchatar :
(17) Creation of 132/11kV Ch’apadaon’S/S 1x18MVA 1,692.3
(18) ~Addition ‘of 66/11kV transformer at Teku sxs 1,433.5
2x18MVA in total
(19) Replacement of 86/11kV transformers at Balaju S/S 1,708.9
S from 2x10MVA to 2x18MVA ' S
1999/00 (20) instailatron of static condenser at New Bhaktapur 642.9 .
66kV bus, 2x10MVA 7
2000/01 (21) Augmentation of 132/11kV transformers at New 1,247.8
Bhaktapur. 1x18MVA
Total 42 534.5




Table 7.8 Construction Cost for Transmission System

-{ Scenario - B )

Yoar Const. Cost
; o (US$1000)
1991/92 (1) Creation of 132/66kV New Bhaktapur S/S, 132/66kV 5,328.1
: 45MVA and 132/11kV 1x18MVA includ. connection of .
Sunkosi line and t1kV line.
(2) 132kV . Siuchatar-New  Bhaktapur Ilne, 1st cct 3,008.6
includ. 132kV ‘switchgear. at Siuchatar
1992/93 (3) Modification of 66kV .switchgear at Trisuli P/S. 642.9
and jumper conngction between Trisuli and Devighat
(4) Connection .of Marsyangdi line to Siuchatar 907.1
includ. 132kV switchgear _
(5) Augmentation of 86/11kV transformer at Baneswar 1,232.9
includ. 66kV switchgear _
1993/94 (6) Creation of 66kV K3 S/S, 2x18MVA includ. 11kV 6,596.7
~ switchgear for transformer circuit
{7) 66kV Siuchatar-K8 2cct line includ. sw:tchgear 3,206.4
at Siuchatar
1995/96 {8) Augmentation of 132/66kv trarsformer at 2,815.3
Siuchatar includ. 132kV and 66kV sw:tchgear
(9) Upgrading-of Teku SW/S to 66kV 1x18MVA S/S includ. 3,176.5
: incoming lines from_ Siuchatar-K3 line o
1996/97 (10) .Replacement of 66!11kV transformers at New. 1,784.6
Chabel S/S from 3x6.3MVA 1o 2x18MVA
1997/98 (11) Replacement of 86/11kV transformers at Lamchaur 1,708.9
from 2x10MVA to 2x18MVA :
{12) Creation of 66/11kV Banepa S/S, 1x10MVA . mclud 1,414.3
connection of Sunkosi line and 11kV cubicles
1998/99 (13) 2nd circuit of 132kV Siuchatar - New Bhaktapur 2,005.7
line includ. 132kV switchgears :
(14) Addition of 66/11kV firansformer at Teku S/S, 1,433.5
2x18MVA in total -
{15) Creation of 132/11kV Chapagaon SIS 1x18MVA 1,692.3
(16) Replacement of 66/11kV. transformers at Balaju. 1,708.9
from 2x10MVA to 2x18MVA
(17) Augmentation of 132/11kV . transformer at New . 1,247.8
Bhaktapur, 2x18MVA in total -
1899/00 (18) Installation of static condenser at New Bhaktapur : 642.9
66kV bus, 2x10MVA : ,
Teotal '

40 553 4‘



Table 7.9 Construction Cost for Transmission System
{ Scenario - C )

Yaar Sub-project _ Const. Cost

_ (US$1000)

1991/82 (1) Creation of 132kV switching station near Thankot 3,480.0
(2) Creation of New Bhaktapur S$/S, 132/66kV 1x45MVA 5,328.1

and 132/11kV 1x18MVA, includ. includ. connection
of Sunkosi line and 11kV line

" (3) 132kV Siuchatar-New Bhaktapur line (1st cct) - 3,008.8
~ o cinelud. s 182KV switchgear at Siuchatar ' : -
1992/93 (4) Moditication of 66kV switchgear at Trisuli P/S- T 842.9

- and jumper conngction between Trisuli and Devighat
(5) Augmentation of 66/11kV transformer at Baneswar 1,232.9
~ includ, 86kV switchgear
1993/94 (6) Creation of 66kV K3 §/S, 2x18MVA includ. 11kv ' . 6,596.7
switchgear for transformer ‘circuits .
{7) 66kV Siuchatar-K3 2Zcct hne mclud swrtchgear 3,206.4
‘at Siuchatar -
1995/96 (8} Augmentation of 132/66kV transformer at 2,815.3
- Siuchatar includ. 132kV and 66kV switchgear
(9) Upgrading of Teku SW/S to 66kV 1x18MVA S/S includ. 3,176.5
incoming lines from Siuchatar-K3 line
1996/97 (10) Replacement. of 66/11kV. transformers at New 1,784.6
- oot Ghabel 8/ from 3x6.3MVA to 2x18MVA - - S
1997/98 (i1} Replacement of 66/11kV transformers- at Lainchaur 1,708.9
8/S from 2Zx10MVA 1o 2x18MVA
(12) Creation' of 66/11kV Banepa $/S includ.. - . : 1,414.3
~ conriection of: Sunkosi line and 11kV cubicles _
1998/99 (13) 2nd circuit of - 132kV SW/S - New Bhaktapur hne 2,005.7
© includ.. 132kV .swilchgears :
--{14) Addition of 66/11kV transformer at Teku 5/8, 1,433.5
_ 2x18MVA in :total _
{15) Creation of 132/11kV Chapagaon S/S, 1x18MVA : 1,692.3
{16) Replacement of 66/11KV- transformers at Balaju : - 1,708.9
from 2x10MVA to 2x18MVA
1999/00 (i17) Installation of static condenser at New - 642.9
' ‘Bhaktapur .66kV bus, 2x10MVA , S
(18) Augmentation of 132/11kV transtormer at New ' 1,247.8

Bhaktapur, 2x18MVA in total

S T T e

43126.9

T L e

R A e SR

Total



Table 7.10 KW and KWh Values

Power and energy losses in the system is assessed by
the following KW and KWh values.

KW Value

A basis of the vaiue is obtained from- the "estimated. construction cost of the
undermentioned medium-speed diesel power plant (26MW) under construction
in the Eastern reglon o

The construction cost is as below:.

Foreign Currency (US$ 1,000) : o -'18-,'14.5 =

(a) Equipment and material costs - 12,186
{b}  Site installation cost 5,256
{¢) Others {for Engineering, etc.) ' 703
Local currency (Nrs. 1,000) _ 11,000

- Note: US% 1.00 = NRs.28

The above estimate results in the unit rate of US$713/KW
While, -an equivalent fixed cost for the station including operatlon and mamtenance
costs is estimated at. US$130/kayear under the followmg condmons :

- Construction period 2 years

- Disbursement of construction cost 40% and 60% -

- Discount rate 10% -

- Life time of the plant 20 years

- Operation and maintenance costs 3% of total construction

cost

KWh Value

Fuel cost is applied with that in 1980 price level.

- Fuel cost _ : - US$ 0.3

- Galoritic value of fuel . 10,800 Kcal/kg

- Plant effictency 3% ,
- Operation and maintenance cost - UScent 0.6/kWh

The kWh value is computed as UScent 7.5/kWh from _the abov_e assum_ptidns.
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Table B.2 Existing 11kV Distribution Transformers

No. of Total No. of Total
Nama of Feeder Unit Capacity Name of Feseder Unit  Capacity
‘ (kVA) (kVA)
Siuchatar S/S; Kirtipur (Ropaway) 43 8,525 Balgju S/S: Dharmasthali 42 2,909
Kalimati 19 2,7%0 Swayambhu 26 4,129
Kalanki 3 350 B.LD. _ 23 7,465
Thankot 56 5,470 Nayabazar 30 3,960
Tahachal 14 2,400 Total 121 18,463
Total 135 19,495 . i
New Baneswar $/S; Baneswar 29 5450
New Chabel 5/5: Maharajgunj 23 2,800 Aijrport - 48 7,649
Airport. 17 3,750 Godawati-1 43 5403
Sundarijal 70 4,640 " Godawari-2 50 5753
Boudha-Jorpati 38 5,300 " tmadol 17 2,560
Total 148 16,490 Shankhamul 14 2,150
: ' Total 201 28,955
Old Patan SW/5: Ring Road 13 1,075 -
Radio’ Nepal 10 3,200° Teku SWIS: Puichowk 31 3,575
Patan 13 1,800 Kirtipur iz 1,775
Jawalakhel 20 2,250 Mint 21 4,100
Pharping 42 4,445 " Tahachal na na
Mangal Bazar g 1,250 Thanko! . 16 1,750
Total 107 14,120 Bhimsenthan 23 5,200
: Tripureswar_ 9 . 1,715
K2 SWiS: King's Way 38 9,050 Total 112 18,115
Kamaladi 16 3,900 '
Singha Durbar 48 8,445 Lainchaur S/S; Lazimpat . 17 3,280
Mahaboudha 12 3,375 . ‘Gairi-Dhara 26 4,029
City-1 23 5,600 Total 43 7,309
Tangal 30 5,200 )
Babar Mahal 4 550  Chabsl SW/S: Baneswar’ 10 1,950
Total 171 36,120 ~Nazal . 31 4,679
: . Tangal g 1,200
Bhaktapur SW/S: Byasi 16 2,600 Total 50  7.828
Katunje 20 1,725 :
Nalin Chowk 13 1,520 Maharajgun] SW/S: Bhudhanilkaatha 44 4415
Khopasi (Banepa} na na Baluwatar 10 1,700
Brick or Inacho 15 2,400 - Total 54 6115
Nagarkot 30 1,725
Total 94 9,970 Thapathali 5/8: Teku _ 13 1,680
Thapathali 8 - 900
Thimi 8/S: Thimi 41 4,170 Patan 21 3,400
Trolley Sanepa - 13 1,700
Total 41 4,170 Total 56 7,690
Grand Totlal of Transformer Units 1,332 -
~ 194,841

Grand Total of Transtormer VCapacity

Source : Submitied dafa from each division of NEA
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