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Attachment- {{1/4)

IXISTING GENERATION PLANTS ON THE INTERCONNECTED _SYSTEM

Name Date in ‘Number ol Units Installed Firm Firm

Service and Size Capacity Capacity * Energy
. - MW MW MW GWh/yr

Hydro Electric

Trisuli 1962 7x3.0 21.0 18.0 V/ 114.6
Sunkosi 1973 3 x3.35 10, 58 2/ 56.7
Gandak 1979 - 3x50 15.0° 94 3/ 43.8
Kulekhani 1 - 1982 2x300 60.9 60.0 1/ 154.7
Devighat 1983 3 x4.7 14.1 14.1 1/ 89.7
Kulektani Il - 1986 2x160 32.0 32.0 1/ 95.0
Marsyangdi 1990 3x 23 : 69.0 66.0 4/ 312.0
Subtotat-Hydro 2212 205.3 866.5
Misc. Smali Hydro 6.0 6.0 23.2
Total Hydro -~ Interconnected §YStem 227.21 211.3 - 889.7
Diesel: 5 |

Hetauda 4x2.5 10.0 10.0 21.9
Misc. Diesel 15.0 7.0 5.3
Subtotai-Diesel 25.0 17.0 37.2
TOTAL PLANT INSTALLED 2523 2283 9269
1/ Kulekhani [ and .Il share a common hydraulic system and can only be

5

operated in “tandem”-as {30 + 16) - 46 MW units. Similariy, unit outages at
Trisuli require reductions at Devighat, The flow limitation at Trisuli applies
during all months of the year, because 1t is designed to have only six unitls
operating at any one lime, resvliing in some spillage of water.f

Seasonal variation in hydrology reduces [irm capacity to 5.8 MW,

Gandak system has no spiliway resulting in that only a maximum ol 2 units
may be operated safely to aveid danger of flooding the power h_ouse.

Dependable output in summer manths is designed to be 66 MW, but in winter
this may be increased to 69 MW,

Diesel [irm capacity reflects the operating state of existing units.



Attachment-1(2/4)

EXTSTING POWER FACILITIES QUTSIDE_INTEGRATED SYSTEM

“Thatal led T Available

Mo S Copacity : Capacity In-Service Region
_ (M) (M) . Date

Dhankute . Hydro = 2x0.12 -~ 0.24 . 0,16 1973 ‘Eastern
Surkhet “Hydro | 3x0.12 - 0.368 0.2 1978 - Mid & FW I/
Banglung = lydro 1x0.18 ~ 0.18 - 1981 MWestern
Phidim +  lydra = 2x0.13'= 0.26 - 1981 ~  Eastern
Jomscm  Hydro 2x0,13 - 0.26 = 1982 Weatern
Junla - Nydro 2x0.10 -~ 0.20 - 1882 0 M & FW O
Dotd liydro 2x0.10 - 0.20 - ~-1882 M & FW
Qorkha ~  lUydro 2x0.03 - 0.06 - 1982 . Enstern
Dhading .  iydro  1x0.03 - 0.03 - - ' 1982 . . Central
Syangja Hydro . 2%0,04 -~ 0.08 - 1984 - Western
slielambu - Hydro - 1xQ.05 - 0.05 - £ .01988 - Central
Sub-total I _ng

Janakpur - Diesel Junits ~ 0,83 0,60 " 19614 Central
Bharatpur  Dlesel | 2x0.26 - 0.52 0.50 1961 Central.
Bhairawa - Diesel 2x0.26 - 0.52 0.50 - 1961 - Weatern
Illem Diesel ~ 2x0.10 - 0,20 ° 0.16 - - 61/73° Eastern
Bhadrapur ~ Diesel 1x0.34 -~ 0,34 0.24 .- 1875 . Eanstern
Ghorahi Diesel 20,05 - 0,10 0.10 56/82 M & FW
Tulsipar Dienel  2units - 0.07 Q.05 1956 ' M & FW
Nepslgunj - - Diesel —  2x0.26 - 0.52 0,50 0 ¢ 1960 M & WM
‘ub-totel 1. - - : '3.10 4,27

TOTAL I & IX 5.02

.li

1/ Mid end FW: Hid- snd Far-Western Regions.



Attachment- 1(3/4)

EXISTENG GRlD SUBSTATIONS( 132 AND 66 KY)

Voitge

- Sourcs:

NEA

5-59— ’

.- : Unil - Total
Name (kv) ~Capacity No. of Copactly Reglon
L {MvA) Units _(MyA)
Butwal. 132/33 10.0 2 20.0 Western
Dumkibas 132/33 5.0 i 5.0 Woestern
Shivpur .132/33 8.0 1 5.0. Western
L3mahi. 132733 © 5.0 § 5.0 Western
Kohalpur 132/33 . 5.0 1 5.0 Western
Gandaki (6.6/131) . (10.0) 2 (20.0) ‘Western
' Bhar‘atpur 132711 10,0 i .10.0 . Central-
Pokhara 1327171 6.0 i - 6.0 Western
Delkebar 132/33 {10.0 t 10.0 Central
Biratnagar 132711 15.0 2 30.0 Eastern
Helauda 132766 20.0 t 20.0 Cantral
B 132/66 10.0 i ~10.0
' . 66/11 6.0 2 12,0
Kulekhani NA' (11/132) (18.0) 2 (36.0) Central
REREER | [ 66/11 ' 3.6 1 3.6
Kulekhani —  -(11/66) 30.0 28/ (70.0) o
~ Sluchatar 132/66 40.0 1 ~ 40.0 - Central
Baneswar 66/11 3.0 ] 3.0 - Central
Birgung T 66711 1.5 i .5 - Central
' 66/11 3,15 i . 3.15 ‘ '
Parwanipur 66/11 1.5 2 3.0 Central
. 66/11 3.15 [ : 315
Trishuli (6.6/66) (3.75) 20/ (7.5) Centra)
Balaju | C66/11 '3.75 2a/ 7.5 Central
Sunkost - - (6..6/66) (5.6) 2 (11.2) Central
Patan. - 66711 6.0 2, 12,0 Centra)l
Siuchatar | 66/11 6.0 6 36.0 Central
N, Patan 66711 6.0 2a/ 12.0 Central
Devighat  ~ (6.6/66) 6.3 3 (18.9) Central
N. Chabse! 66/1 1 6.3 3 18.9 Central
 Amlekjung 66/11 1.5 b 1.5 Central
" Simra L 66/11 . s 1 15 Central
‘Lainchour 66/11 10.0. 2 20.0 Central
TOTAL TRANSFORMER CAPACITY
{1) Grid Substations = = - 309.8
(2) Generalor Step up Subsiations . 163.6
‘473.4
‘Notes: - (a)- Bank of single phase transformers.
' (b) Transformers at power station substations
' shown in par‘enthesis :



EXISTING TRANSMISSION LINES [N NEPAL

Atlachment-1(4/4)

1989 ~ INTERCONNECTED SYSTEM

~70—

s From To Ciroull  VOLTAGE LENGTH  Conduclor
No ' (KY) {(KM) Type
TTTT132 kY Lines ' '
1 Bharatpur Pokhara 5C 132 a5 Wolf
2 Bharatpur Hetauda SC 132 90 Panther
3 Bharaipur Dumkibas sC 132 52 pPanther
4 Dumkibas Bulwal SC# 132 45 Bear _
S Dumkibas Gandak - SC 132 32 Panther
6  Heteuda - Kule-2 L seH 132 8 Bear
7 Hetauda Janakpur SC# 132 137 Bear
8 Janakpur Blralnagar SC# 132 146 Bear
9 Kule-2 S{uchater S5C¥ 132 34 Bear
10 Bulwal Shivpur S5C# 132 61 Bear
1R Shivpur Lameahf SC# 132 51 Bear
12 Lamahi Kohaipur SC# 132 96 Bear
13 Marsyangdi Balaju 3¢ 132 85 ACSR
14 Marsyahgdi Bharatpur 5S¢ i32 25 ACSR
66 kY Lines ' . o
1 Trisuli Balaju DC 66 29 ‘Wolf. -
2 Balaju Siuchatar De 66 7 _\‘_Noif:
-3 Stuchatar N. Patan 5C¥#* 66 4 wolf
4 Sfuchatar Kule-2 DC 66 29 ‘Wolf .
5 Kuie- 1 Helauda DC 66 16 160 **2
6 - Helauda Amiekhgun] oC 66 16 Wolf
7 Amiekhguni Simra DC 66 10 Woll
8 Simra Parwanipur pe 66 9 Wolf
9 Parwanipur Birgun) DC 66 3 Wolf
10 Sunkosi Patan SC 66 57 160 ** 2
11 Devighat N. Chabel DC 66 33 Woif
12  Balaju ' talnchour Sc 66 1 ‘
11 kY Lines (Kathmandu Valley Ring) S
! Balsju Maharajgun) sC 11 4.5 0.2sq {n
2 Balsju Chabel sC i1 9 0.2 50 in
3 Balaju’ Lainchour DC 11 1.2 0.2 sq. in
4  Balaju Teku DC 11 4 0.2-5q. 1n
5 Teku Siuchalar DC. 1 3 0.2 sq. in
6 Teky N. Palan DC 11 4.5 10.25¢ tn
7 N. Paton Kot-2 peC i 4.9 0.2 5. In
8 Kat-2 R. Palace S 1 1 0.2 5. 1n
9 Kat-2 Lainchour 5¢ 11 1.7 0.2 sq. in
10 Lalnchour R. Palace 5C N 0.7 0.2 sq. in.
(1. Maharajgunj  Chabel SC. Ik 2.6 0.2 sq. in
)2 Chabel - N, Chabel DC . 11 L 0.2 sq. in -
13 N. Chabel Shaktapur bC 11 9.6 0.2 sq. In
4 Shaklapur Thimi DC 1 3.2 0.2sq In
15 Thimi Patan DC 1t 7.9 0.2 sq. in
16 Patan N. Patan “Cable 11 009 0.1 sq. in
Mole t. Transmission Conduclor Sizes
Wolf  0.15sq in
Panther  0.20 sq. in.
Bear 0.25 sq. in :
2. SC# Single circuit tine on double circuitl lower,
Source: NEA
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Attachment--4(1/4)

Ixisbing Rleatriocity Supply Syutem

(n) Genernbtion

Nepusd s 1nt.(*1‘(mnrmctcxi power gystem hng an installed genvrut,mg
copuci by of 183 MW, of whieh 15 W MW (B6 por cent), is hwhxxloctrirjﬂunt
and 25 MW (14 per cent) ia diesel ploant.  As 107 MW of the totsl hydro
copocity wan installed in the period 1981 to 1987, there hng boen o
gignilicunt  e¢hvnge o Lhe mix of plant, with the hydro proportion
increasbng from 67 per gent in IYI980/1981 Lo 86 per cent in ¥FY1087/68.
The Lwo main hydro projects conmpissioned were Kulekhani T (60 MY} in 1982 _
and Kulakhnani IT (32 MW) in 1986, Datails of plant inastalled are gliven
din Appetsii 3 and supply statistlics are glven in the Attachment-4(1/2) All hydiro
planta ave of the run-of-rlver type excopt for Xulekhani I, which has
seayonal stornge.  Qubaside the interconneched poser aystoem NUA operntes
o number of small  ijsolnted hydroelectric plantn with o tolnl ingtnlled

copnciby of 1.92 MY skl sinll didsel plantg with n tofal  installed
capnneity of 3.1 MW,
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_ Athachment77(l/31
LAINCHOUR 8/8° (2010 HyA)

VOLTABE LEVEL : &b KV

17¢h PAUSH 2046 January O1, 1990

[P —", PR Rl g e S v e By S b 2 b S5 s i e e N T A P e s Tk b L g ey s

CURRENMT. in Amp

SIS R hn t 40 T bt T e D Bt e B 6t At i £ G i g

St s pam

TIME  TR.&1 . TR.62 TDTAL COMVA
17,000 3 I ﬁ; 102 11.4664
17,30 70 70 140 16.00
18. 00 .83 8 166 18.99
16. 30 chi a5 1700 19,43
19.00 84 84 168 19,20 .
19,30 78 78 TSE £
20, 00 72 72 - 144 16.44
20, X0 H2 b2 128 14,18 .
21, DO 59 o4 118 13,49
21,30 S6 . G4 112 12.80
22. 00 AS 4% 0 10.29

" 18th PAUSH 2046 January 02, 1990

) o 0 2 13 o i e ot i e LB T . B, At Bt M Pt S 8 o B Py 4 e

CURRENT in Awp

..-..--..-.—u._-m-.-.—_u_--_......-—u..__..u..,..__

TIME TR. &1 Tn.aﬂ TOTAL  : MVA
17,00 53 63 106 12,12
17430 &8 &8 136 15.5%
18, 00 . 8O 80 160 18,29
18,30 8z . . a2 164 18.75
19.00 L8O 810 160 18.29
19,30 =77 77 154 17,40
20, 00 70 70 140 146,00
20,730 &5 &% 130 14.86
21,60 51 &1 122 13,95
21.30 . EE 55 110 12.57
22,00 49 A8 . 96 - 10,97

19th PALISH 2044 January 03, 1980
_____________________________ et e ,
CURRENT]:n Amp

TIME TR 61 TR.F) TOTAL  * MVA

-uu.....-.....-.h.. ,...._.....,.........,............_...........-..._-..........-...-..-_...o-m-—--_.f.—e..---
C 17,00 Nele) ©ED ' A0G 11,43

17,30 A% 63 130 14.86
18,00 BG £10 160 18,29
181, 30 gy 8% 166 18.99
19, 00 BO an 160 18,29
19,30 77 77 154 17.60
20,00 70 70 ! 140 16.00
20. 30 b bb 32 15.09
21,00 &2 62 124 14.18
21,30 59 59 118 13,49
22,00 52 G5 104 11,89



: ary 04, 1990
ROth FAUSH 2046 January O S22

CURRENT in Anp

ok 1A 120 raa ot 0 e T b G s 1 e e e b e ke et e TR Pt g # Y

'} Mg "!H .53.1 TR és-"’ ) :TDTAL MV#\

1; oo 5¢ ) B 5 1“.80

17,30 &4 Iy 128 14.63
18,00 78, 78 i56 17.83
189,30 80 a0 140 18.29
16. 00 75 78 156 17.83
19, 30 72 72 144 14,96
20, 00 59 &9 138 15.78
20,30 &H4 L4 120 14.63
21,00 &0 L0 120 13.72

21.30 ) T BE tiq 12,57
23 OD ' 4 44 ?e 10,052

o Janua © 1990
List PAUSH 2046 | January 95,

CUHP&.NT i n‘ Qmp

TIME  TR. &1 TR. . TOTAL MVA

e T N G AR L g S e e S5 e 8 AR rd ek AR b o n O Lo e e TPTY P S P et b R e o i

17 1y 45 48 Fs& . 10,97
17,350 b2 b2 124 14,18
18.00 81 (53} 162 18,52

18,20 837 £37 174  1%.89
19000 895 B Y L 1700 19,43
19. 30 B0 80 140 18.29

20, 00 755, 75 150 17.15
20,20 H2 L2 124 14,18
21,00 57 57 114 13,03
21.E0 53 = 106 12,12

22,00 ax 42 834 F. 60

" T My st b P s T LA s 51 40 B g 384 1 i T S L T T B A L . et e £ et

| S e
rn:) P'QUC;SH 20446 Jﬁnuary 06, 1990

T AT e 1T Tt iR B R s SR ey (o S B s Y S48 S S B ek g St e kP B SR 11k Sty 42 B e

CURRENT in Amp

PR mrm e a1 5k e s e ey Sed BE e ST e s i e o e

TIME - TR, A1 TR.&42 . TOTAL MVA

17, 00 ARG 3B 70 B.00
17.30 B0 GTo 100 11.43

18. 00 &S 65 130 14.86 .
19.30 413, &9 136 15.55
19,00 &7 &7 134 15,32
19,30 &4 &4 128 14,463
20,00 &0 6O 120 13,72
I TN ) w4 T : 108 12,35

21,00 57 57 114 13,03
21,350 53 55 104 1.1
2R.00 47 47 L9 10,75 .

A T M T B A A ) o Bk o e St TEE W RS R Seh om vr# mew



P a et et 3 . a4 2

crmprn s w e O Lo

17.00
17 .30
18, Q0
) t‘] n ::.\f;)
18,00
19,30
20, DO
ROLEG
21,00
21.%0
22,00

L Ak M i e v 2 RN =8 . R AR VS R brn v s ot oot 0h - -

[TTTT T,

s
i e e et Sl Py FUR T s e o

51

bR

74
76

76

72

70
&H4
&HO
54
48

23rd PAUSH 2046

- rhmenma SR T S e e ik ok e BB B 212 b S %3 was e

CURRENT ! Amg

LR e By ik s s 1 e e

TR.&?E TOTAL

S5
&2
746
74
76
72
70
&
&HO
)
49

102
124

182

152

182

144"

1A
120
120

108

?&

MV

11.66
4,16
17.38
17.%

17.38
14.46
14,600

YA AR

13,72

s Py
A2.35

16,97

Jahuary 07, 1980
¥



Attachment-7(2/3)

BANESHOR §/8 (1x18 MVA)

b e (e rich 42 Sms ay ) Dt e e Fd P P e g e ol BLAE by Che Bk S

VOLTAGE LEVEL ¢ &8 RV 178h PALSH 20464

CHA P Mt R T AR A N L i A R RS S MR Lk A N S AR mt P 0 e e e 803 arb] aass Sen  af i man T ik Oy A Sy

CURRENT in Amp

January 01, 1890

W 3 e e Lt i et R 8 S Pt O e WG A D e g S W

TIME | SUNKOSI - PATAN CTOTAL - MVA
17.00 A0 ag . 78 8,92
17.30 28 72 100 11.43
18.00 40 BO 120 13,72
18. 30 45 7% 120 15.72
19, 00 A0 70 130 12,57
19,30 40 & 105 12,00
2O L 00 40 55 9S 10.86
R0, 30 32 A5 77 8. 80
21.00 E0 50 80 .15
21.30 25 48 73 8.5
R2. 00 2z 40 L2 7.09

ot amba e

TR T R

e ban MR S e L A A ot e L Sk e hd BBk et B oS dmn B T ot i vk B2 e

18th FAUSH 2046 January 02, 1830
CURRENT lin Amp

TIME  SUNKOSI FATAN TOTAL  MVA

17.00 A0 48 78 g.92

17.30 Z0 77 102 11.66

18. 00 30 92 122 13,95

18, 50 SAR 78 120 13,79

19, 00 20 75 115 13,15

19.30 1% 70 108 . 12.35
2. OO a2 68 100 11.43

20,30 322 S8 S0 10.29
21,00 20 50 80 G.1%
21,30 30 42 72 8. 23
22,00 20 s} LD b6.8B6

mmmmmmmmmmmmm Mm!-mmmdﬂ—mrﬁmtﬂ—mﬂﬁ-ﬁ-mdﬂﬂomﬁhﬁt—-hﬂc—’.—w-ﬁﬂ

19%h FPAUSH 2086 January 03, 1990
| CURRENT in Amp ' |
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UOLTAGE LLVEL 166 KV

e B8th FALBUN 2044 - February 19,

1

1
CU&RENT ire Amp , I
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C21.00 | 3g ORI 167 12,23
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T19.00 . 56 58 59 173 128 ot Rand ban
20,00 55 8% &y 175 20, 01
21700 0 . 32 2 36 100 11.43
R2.o0 32 2727 84 ?.83
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Tariff

The 'NEA is  authorized by its Act to recommend electricity tariffs
for Government approval., Within NEA, the Director, Corporate Flanning has

been responsible for preparing recommendations on tariffs; in

consultation’ with stafi in Systems Planning, Distribution and Consumer
Services and #inanca and Aduwinintenkion, When Lhe now Commereind BzparLmend,
is  l'ully operabional, the Commercial Director will be responsible for
tariffs. After approval of tariif proposals by NEA's Board, they are submitted

tec the Ministry of Water Re%ources. where they proceed to the Ministry
of Finance, the Cabinet and finally, His Majesty the King.

close

Sinee 1980, Lbthere have bearn Lhroo major LarifC incrogsos:s 45 por
cent in 1983, 44 per cent in 1985, and 18 per cent in 1988, These increases
were alsc accompanied by significant changes in the tariff structure.
The present tariff effected in May 1988 corrected sume of the deficiencies
found in the previous tariff structure following extensive discussions,
The present tarifl structure comprises ten consumer catepgories and the
rates within egach of the main consumer categories are consistent with the
supply voltage level. The largest category in terms of numbers of consumers
and sales is the domestic category. This category agcounts for about 40
per cent of consumption and incorporates a lifeline rate for consumers
whose consumption is below 25 KkWh per month, followed by thres consumption
blocks with increasing rates, By lncorgerating a  minimus charpe  rolatoed
to the ampere rating ol .the consumer’s meter in the domestic tariff, the
benefit of the Lifeline rate is confined to the poorest group Hf consumers.
For industrial, cémmercial, water supply, irrigation, noncommercial, and
transportation_,ponsumers, the tariff includes a demand ¢charge in addition

to the energy charge. The present tariff rates are about 60 per cent of
the long~anlma{ginal cost of supply.
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PAST AMD PRESENT MBI TARIITS :

[Koathly Rates]
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Attachment- 11 (1/4)

3. Interest Rate

Relending Rate : 10.25%/year'
Gracing Period : 5 years’
Repayment Period : 20 years 1ncludlng 5 years. of

Gracing Period -

5.  Import Dufies

'Customs Dutles & Import Llcence Fee will be imposed
1% each on C I. F. value,

£

~ Local Taxes

It may be imposed by panchayats.

4. Price Escalation -

' Current World Bank price escalatlon rates (adjustedi;
for Nepal's fiscal year) are used: “the exchange rate for'
the HRs. is assumed to depreciate at a rate- equgl ., to the
 difference between the 1nternat10nal and domestic ‘price

“escalation rates. The exchange rate fpr FYlQSQ/QQ is
UsS$ = Rs, 27.0 as of 15 May 1989, S -

Fiscal Escalhtion (%) g - Eﬁéﬁéﬁgg'ﬁaté

_Year Foreign Local . US$l = Re.
89 o

1988/20 5.3 9.5 25.2 -
1989/90 5.3 8.7 . 27.0
1990/91 5.0 8.0 . 27.9 .
1991/92 4,1 8.0 28,8

. 1992/93 4,1 8.0 30.0:
1993/94 4.1 8.0 31.2
11984/95 4.1 8.0 32.4
1995/96° 4.0 8.0 33,7

- 1996/97 4.1 ) 35.0. .
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(kB - 1)
NEPAL ELECTRICITY AUTHORITY

Indicative Terms of Reference for Developing
a Ten-Year Transmission and Distribution Plan

‘Backeround

1. The Nepal Electricity Authority (NEA) has identified a set of nriority
investments in transmission and distribution (T & D) in conjunction with the
preparation of a corporate investment plan for the period 1986/37.1995/96.
However, although the approach was generally satlsf'actory for determining a
time-slice of NEA’s T & D investment program, it was not sufficient for
detailed project justification work nor for minimizing systen;x losses.

QObjectives
9.  The objectives of the study are:

(i) develop planning criteria and design standards for transmission
and distribution systems in Nepal;

(i) deterrmne the least cost T & D expansxon plan for the Nepal
interconnected system to meet the anhcxpated load growth for the

period 1967/88-1996/97; and

(iii)- design a system control and communication system consonant with
the increasing complexity of the Nepal interconnected system.

Scope
3. The scope of this study includes:

(a) reviewing with NEA existing planning reliabili ty standards in
generation, transmission and distribution in the Nepal,
interconnected system and, where appropriate, developlng
modifications in these standards in the context of optimizing
system losses, frequency fluctuations, reactive power requirements
and loss of load probability. Special emphasis should be put on
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developing distribution, design and equipment standards that are

appropriate for Nepak

t of the power market for the period
1982-87 in terms of the patlern and trend of monthly peak (kW)
and energy (kWh) demands by region and any unsatisfied demand, '
peak and/or energy because of overloaded transmission facilities

should be estimated;

(b) reviewing the developmen

glapdating the existing data base concerning the “hase”
(disaggregated by area, including
n_additioh to the planned.éxpérts"fmm
the Arun-3 project), the existing and committed Eand' planned
exrtens'ion_s to the ge’ner_a'tio'n', _'tra'nsrhi_ssiqn_'and di_s_tributioh'
system. A review/update should also be made of the possible
impact of the‘e_xisting/p]anned system loss redueti_on pfdngaﬁl;

(c) reviewin
case load forecast,
jmports/exports from Indiai

-term transmission/distribution expansion
losses and extend the service ‘to new
consurners at Jeast cost that Is consistent with the recent least cost
_generation expansion plan. Alternatives of configuration andfor
ed to identify the most beneficial ..

voltages should be considered
configurations. The plan would identify the priprity‘investme_ﬁts,

‘their cost (in local curzjen‘cyrand foreign exchange) and their
sequence of implementation. In particular, th_:e'._&st'i_.}dy should
indicate the most economical substation layout, conductor size
(including use of bundled conductors if required) and the
requirements and location of reactor compensation. In conjunction
with this exercise, the consultants should undertake computer-
based network analysis (including load flow stability, and short-
circuit analysis) to determine the level of the next high _\'o__l_i_agé
transmission (the present highest voltage is 132 kV) and to énsure
* that the resulting solution is technically acceptable. All inputs
al and operation and management costs) should be._costéd_ m‘
prapriate shadow’

(d) developing the medinm
plan to optimize system

{capit
economic terms using border prices plus ap

pricing for local cost components. At a minimum, the capital costs

‘should be distributed by transmissio_n_/distri_bu.ti'o_n lines and

substations and separated by civil works, equipment supply, -
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transport and erection, engineering, administration and physical

contingencies,

(e) the robu;tngss of the optimuin. solution should be tested by
conducting sensitivity analysis f¢ - changes in the load forecast, the

opportunity cost of capital, the inestment;

() reviewing the current system le d dispatch center facilities and
determining, under a phased prc ram; (i) the medium- and long-
term requirements in supervisi g control and data acquisition
facilities (SCADA) to include al’ power stations and 220/132 kV,
where appropriate, substations; nd (ii) reliabla communication
facilities with relevant Indian ioad Dispaich Centers, where
appropriate. Cost estimates for ! -ese facilities should be prepared

to t_he level of detail discussed in - i);

(g) identifying the manpower and/ : training requirements for the
‘preparation, implementation, operation, maintenance and

managementof the fa?iliﬁes; and

Y 'ideniifying'the sources of fina: :ing for the local and fofeign
exchange components of the T & 1 investment program. N

4. It is anticipated that the preparati'ori _af the ten-yéar transmission and
distribution plan will require about 0 staff months spread over

" approximately 18 calendar montbhs.

Qther

5. . The study should be coordinated wit: the ongoing studies on power

evacuation from the Arun-3 Project an. the ten-year plan for rural

electrification.

6. A special feature of this study will be to explore the T & D

requirements of exporting secondary energ to India, especially during ofl-

" peak hours and during the monsoon season.
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7. The consultant will be requxred to make a presentahon durmg various
phases of the work and get the general consensus of the senior managers of
the NEA, '
Schedule of Delwerables _ | Month _
Incepqon Report _ 3

_ Dlsaggregated Load Forecast (Draft} 8
staggregated Load Forecast (Fmal) 9 -

. Medmm Term Transmxssnon Expansmn Plan (Draft) 14

_ Medlum»Term 'I‘ransmxssmn Expanswn Plan (Flnai) 15
Medxum-Term Dlstnbutmn Expansmn Plan {Draft) : 16

 Med ;um«"‘erm sttnbutmn Expansion Plan (Fmal) : 17

* Revi ew of SCADA and Commumcatwn Needs (Draﬂ’,) 17 |

.18

Review of SCADA and Commumcatxon Needs
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SHORT TERM TRANSMISSION NETWORE REINFORCEMENT PLAN

Fower Sector Efficiency Project

This note presents a plan for network reinforcement. This plan is
to. be launched immediately and carried out during the next 3
coming years in order to secure NEA neecs until the year 198u.

1. INTROQUCT

Af:e*"the comm‘SS‘Oﬂ’ng of  MKARSYANGDI powa: _station, the
gefleration means are Satl“f&CLO”Y but the ransportation and
cistribution equipment is in many places over1oaded During the
winter 1989/1990 the conditions of distripution have been very
critical Most of the equpmenus were utili zed very closod to
their 'limit ‘'and .even equebtly overloaded. In some places
unwarranted load. sheudlng was unav01daole. In most of the pLaces
the 1ack of aperation margin shrinked the capacity to face the
ccnsequences ‘of technlcal incident even of minor magnluuae The
quallty of serv1ce was seve*e¢y affected

_The progosed relnxo”cemen*s have a tuo fold objective: |
-the first and basic objective is to maintain the minimum
capacmty necessary to meet the increasing demand of a;; the

customers of the utl?lty

'—the’ second obaectlve is to restore a better quality of
,_serv1ce and.  for that purpose to increase the operation
i”ma*gln and the guarantee o; supp‘y

The zeﬂnForcemenus are cla551;1ed in three categories:
- =H. y. /llkV transformation capacity.
"~Kathmandu Valley transmission eOLlpment at 86 and 13ZkV.
~Transm1351ur faellltles out51de hathmandu Va lay.
_Tne p*oposed “elnPorcements ‘are geaved as primary steps towards
the -a*get network under preparation within the framework of the
TYTDP p“OJect
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1 AHGMENTATION OF H. V.12 ey TRAHQ?HFHA¢TDN”TA5AC*“V

~he¢ K.V, transformation may be augnented in twWoO manners: |

ﬂ“ﬂp acin - crancformers by bigger ones in sxisting source
substation. S
~grecting new substations,

Hr

Only replacement of transformers by bigger ones is considered in
the présen secblon, creation of new substation will be d1$CUSS°G

lacserly with transmission equipment.

4.

The transformation capacity iz already fully utilized in the
taree Pollowing substations:

-in LAZNCHQUR at 162 %

~in NEW CEAEEL at 87 ¥

-in NEW BANE3WAR =at 88 %

The transformation capacity in these S_SUbSuathPS have te
be immed'ate'y‘augmantﬁd The plan proposss:

—in LAINCHOUE to replace .ths 2-x 1C MVA by ¥ 18 37
<in NEW CHABEZL tc replace the 3 x & MVA by x

"—in BANESWAR tc add a second 18 HVAL

y
0“\
P
o
L

2 EATHMANGU VALLEY TEANSMISSTON REINFORCEMENT

The transmission reinforcement srchemss are considered in the

present order:
- new source substations and related egquipment.

- lipes reinforcements.
- H.V. transfcrmation reinforcement.

2.1 New source subsiaticns

Two new source sUbstations are.proposed: One_in the "vieinity
of DBAKTAPUR and one in_ the &ite  of TEKU. The detailed
technical and economlﬂaT *u=tlhlcat10n¢ of these c"eah10n= are
developed -in an intermediate report untitled "Kathmandu Valley
Distribution Scudy” of the TYTDP project. The basic rationale
is the following: : . ' o

BAKTAPUR SUBSTATION

The main justification of this substation is the increase of
the local loed and the voltage drop due to the olsban"e from
the nearest existing sources. The vol tage drop can. no: be
avoided if the supply of BAKT ADUR is not secured by ‘a H.V.

iink.

The new substation is tec be build “in the wvigcimity of
BAKATAPUR. The SUNKOSI - HEW - BANESHWAR iine  will be
interrupted and connected te this 'new substation. In

addition & new line iz te be bullt te. connect the pew
substation o NEW CHABEL substation. g o
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‘In HEW CHAEEL the new line
the rcireuit breaker being wm
transformers by 2 bigger

iz not yet known what should be the best design for this

ine in the future. The target network is not vet decided.
T

weer NEW CHABEL and BARTAPUR two solutions are foresesn

. the long term: & double circuit 66 kV line or a single
circuit 13% kV line. Presently the 132 kV scheme s=e
most pravaple. Two designs are acceptable for the line

ms the

1

Ling designed for 132 &V buav opetdied ar 88 kY in a
irst ssage . . ’
- Line with convertible towvers.

The towers are adaptable and designed. for both. possible
use: one circuit at 132 kV or 2 circuits at 66 kV. I.
the first. stage, one 86 kY circuit only will be strung

in a second stage it will be replaced by a 130 KV or a
second 66 kV circuit according to the plan.

"y

The  second. solution will be preferred 1if not more
expensive than the first one.

BAETASUE will pe connechtszd on
e ree when replacing the I

TEXU SUBSTATION

For TEEU, it is mainly a auestion of loaa. The incresase of
the: load -of Kathmandu center requires incresased injections
of power. These injections =hould be as close as possible teo
the .center of the town but bringing power in the very center
is not possible with an overhead line. TEKU is one of the
‘places where it is possible to bring a 66 kV overhead line.

The suybstation will be an indoor compact substation. This
‘technique has to be chosen because of the urban environment.

The energy will be supplied £
gverhsad line. One c¢circuit «

rom SIUCHATAR with a 68 kV
il11 ~be sufficient for the

beginning but a second circuit will be necessary latter on.
The line must be built with provision for a second circult’
Due to. urban environment, the line has to be built witih
assthetic consideration: single foot tower or pole wiil be

required.

2.2 Line reipnforcements

2.2.1 SIUCHATAR - PATAN s=cond circuit

3

o]

h

I
It
(4]

[ R
e
n

T T
H

stringing of the second circuit was planned when the first

estaplished. The tower are erected for two circuits., This
cirepis will help to release the constraint on the firss

L A A -

cuit alreaay almost at full loacd during peall time.
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%.2.%2 Cloging the loop HARQYANGDa-nnARPT UF~HETAUDA SIUud&

Te aveid zhe permanent-rlsv o._CQSAace'ﬁrl ping by ovnzload in
case of tne loss of the line SRARATRUE ‘J'Hn?"?ANFDT it is
necessary to closge - Lhe W30 kV loop between BAMAJP -and
e oHATAE. This will reqltire too mave the exiszing 132 KV GIS-
switchgear of BALAJU which, ‘unz sorcunately, does not offer any
rrovision for extension. The new lavoul of RALAJU substation

m"st take 1nto account p*ov1Q1on_for'e;:en"1ons of the two

gwitchyards 152 kV ana 86 kV as well.

2.3 Linking DLVIGHAT nND TR;SUL* evacuablon lines.

the month of January 1890, N“A esbao1lshed 8 30 meters,'
- TF SULI B8 kv

NLH CHABEL -

During
‘connsction between one cireuit of the BALAJU
couble cireuit line and one circuit of, the
D= VTunA* 68 kv doub1e c;;cuiu line.

This connectwon provldﬂd an . 1mmec1aue double impprovement to

NEA power system: :
~-the supply of NEW CHABEL was dras*lca-iy 1ncreased and load

shedding was avoided. : : .
‘~the stability of DEVIGHAT gene”ators ‘was nouably *mprovod
~ Before ‘the connectlon was -establi spied,’ the generators of
- DEVIGHAT were connacted ‘to the main Nepali Integrated Systﬁm
through the 11 kV of ZKathmandu, ~Reducing - the - impedance -
“between DEVIGHAT generators and the -other generators of HEA
improved the stability and thus molllfy a’ cause o requent
incidents. .
._The careful examination of the flows e¥pected “on, the network
in the future shows that the connection made in January: has to
made permanent and has to be completed by -a second connection
cf the same type some Kkm northward as  described in . the
_électrlcal diagran p“esented in - the appendix. uTbeSe_ twe
connections will provxde to NEA & convenient 88  kV loop
between the 4 substations of mRISULI DEVIGHAT HEW CHABEL and

BALAJU.

Theses two connections has to be made firm and.définitfve{
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.4 te Fravhid e} L Af TRTCINT Y ui_ﬁAgg;Q
.4 Refuxbichment of TRISULI switeh: . _
'”(fo be cuupleq with tne refurbishment of the power station)

S i e PR
The. ”orﬂseen connections  betweed —ODEVIGHAT “and TRISULI

'_evaﬁuahlon 66 kV lLine will modify the mode of aperations. The
B8 KV lines will be operated within  a loop linking BALAJU,

”“*SUM*,‘DEVIGHAT_and NEW . CHABEL. For safe operations, the
lines must -equipped with appropriate c¢ircuit breakevs and

" distance protectionsu Presently the lines ‘have no eirecuis
"breakers in . TRISULI. This  has to be modified. The

vnFurblshment of the switchvard has to be planned. to. take
place during ‘the foreseen refurbishment of the power station.

Due .to lack of 'space, it nmight be necessary to install a
compact indoor type switchgear. But GIS is not recommended
because incident, even very improbable, the interruption of
service might last months because. ‘

a2

.1 Increase 6f t»

REZNFORCEMENTS OHTSIDE EATEMANDU VALLEY -

ansformation cspacity.

."$

’ - e : 3 M .' S . 3
The__BIRGANJ 66/11 kV transformer as reached 1its maxlmunm
capacity, the capacity iransformation has to be  increased
immediately. :

Z S bﬁ:mﬁ ‘Q 311031'1 ate voltage drop in DUH“RT

Due to the increase- of the load and the leng*h of this sectioeon
of 132kV transmisgion, there is a severe voltage drop problem
‘at DUHUBI. Two measures have to be taken:

2.2.1 Capacitor in DUHUBI

Iﬁ“a first stage a capacitér of 20 MVAR has to be installed
in DURUBI.

3.2.2 Second 132 kV circuit

In a second stage, the second circuit has to. be strung
between HETAUDA and DUHUBI. 'This second circuit hzz to be

commissioned for the year 18396, it might be anticipated if
the load growth was gquicker than forecasted.
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CQIT _ EVALUATION

Ead
o

‘unit costs.

s
rinzind
rinzi

hx

lag

15

The cost evaluation'iS-presentnd in the enclesed aprendix. The
estimationr has besn mage on the basis .of usual .EDF h‘ann:nd
' uor"ectlons based .on NEA system pxannlng reference
costs have. beer' applied in order to scale these costs te
International_Compet:tlve Bidding 1eVel. o S

The fol1ow1ng technlca; assumpt*ons were made

~all sites involved. in relnaorﬁements are- eavmly access¢b¢e
~costs. of land is not included. : : :

‘~costs are expressed in 1990 USss$..

4.2 Evaiuation

The costs of reinforcements is the following!

Transformer reinforcements: 2,042,000

Kathmandu Valley reinforcements: . 7,223,000
Reinforcement outside EKathmandu: - 7,885,000
total = US§ 16,300,000
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Appendix 1 |

H.V./11 EU TRANSFORMER REINFORCEMENTS

.._....-....u-..-._.-...-...-——..._._._...._.......»-..-.--___......_..-....-._....._.......-....-_....._.._--.

| JUNIT ¢cosy |TOTAL COS

N : -
| ITEM_NRME . JQUANT] . in |
| _ R

| ] 5\1000 N

IN LQINEHDUR 575
Trans= 66/11 18 MURI 72 282 |

S ' IN NEU CHRBEL 35/5
Trans= 64711 18 MUA} Z 1 282 |

Tranf-56/11 18 MUA| 1] 282 |
Cir. Break 64 kV | I 140 |
Cirf:Break 11 kV 11 20 |

A e T A o py — oyt e ot -
-

' ' : IH BIRGRNJ 5/%6
!Trdn: 66/11 16 MvaL L | ' 282

1Cir. Bregk &6 kU ]'-_} | 140 |
i Fir. Breask 11 kY ] 1 | 20 1
] ' S - S

TOT &L |

e o oy st . o ¥t ot e b Sk e e ek TR e Ay P S A S ey L S S5 S8 S S T Ty

—11i—

TN NEW BANESWAR S/S

-1

|
i 1
a1000 |

TRAFORE

373790



bppendix 2

KAUTERE
3/ LSRN

KATHHANOU UALLEY TRANSMISSION EQUIFMENT REINFQRCENENT_(lﬁt paqe)

.........._..._—_-_.-_-'.-—._.-—...-_......._-._-.._...—._..-....—...__...‘M-..-.m.-__--.....-.....

| . [~  {UNIT COST ITDTQL CO5T|

{ - ITEM NAME !QUHHTI Cin, nE An }

| : ] - ] 51000 ! H1o00 .

jmmmmm e -*~~ﬂ~s4~---§—-----«**~i—~f~~fﬂ—%fz_

| _ - B _ R

| NEW BAKTAPYUR &6 kU-SUB TATION ]

[ Trafo 64711 10 TIUA{ e 97061 194.0 |

|Saving for re-use | z | 25,8 .. T =51,0 |

| ~of LAIN. trafo | i ' 0.0 ] . 1.

|Cir. Break 66 kU | 5 | 140.0 |- 700.0 |

{Cir. Break 11 kU | 8 [ 20.0 | 160.0 |

|} {one bank of 8} I } - Y ]

|General equ;pemept! 1} 470,01 470.0

|66 kU OHL Lirme SC/[ 10 | 42,000 ) 420.0

166 kU OHL Line DC | 11 7.0 ] 47 .0

! o : ' ]

] |

| _ i

i - . NEW TEKU . 66 kV_ SUBSTRTION e ]

ITrafoc 64/11 18 MVA) 1.} 282.0 ) 282.¢ |

{Cir. B 46 kU (GIS}L - 5 | 210,01 1050.0

{Cir. Break 11 kY . ]: 8 | 26,0 ] - 160{0.1*‘

| (one bank of 8) | 1. . SR B o

jGeneral equipement| 1 | 470.0. | '470}C”l

166k OHL {lst cir)l| 3 51,0 | 183,00 |

| In SIUCHATAR _ ' R P

ICir, Break 66 &Y | 1 |  140.0 | 140.0 |
. : . : ]

i o o . e |

j 280 66 kU CIRCUUIT SIUCHATAR - FATAN. {

| OHL 2nd cable 1 4 | 10.5 - 42,01
ICir. Break~é6é kU .| 2] 140.0 | - 28B0.0 1}

| - ' !
. {

| I
o ]
-; TOTAL (lst paae) 4537

" |

e = A e e e s e o e e M e MU Em A TN Ve A wm AR M et TR e e aw wm e WA TS AP RN Be Tm mw s Dn et e owm e

—112~



KATHMANDU UALLEY TRQHSHISSIUN'EQUIPHENT REINFORCEMENT (2nd pane)

b I [UNET COST. |TGTAL COST|
i ITEM MNAME FOUAMT | - b i g
P

b T s1000 0 ) %1000 }
CARRY torm 1 =t page. { : 4vs57

JCOMNECTION TRISULT AND DEUIGHRT EVACYU LINES
DHL cennection ] 2 ) . 10,0} . 20.0

REEUREISHEhENT-DF:TRISULI'SHITCHYQRD

C. B. 66 kV (GIS) | 4 | 216.0 | 840,
Reinstail of trafol 2 | 48,0 ) F36.
11 . 470.0 | = 470,

_ ~ SIUCHATAR - BRALAJU 132 kv -
DHL (1=t circuit) | 6 | 70.0 | 420.0
Circ, Breaker - | 1o 2006.0 | 206.0

' 2t 500.0 | 600.0

Circ. Break (GIS} |

(=l -]

I
|
I
{
I
!
!
i
l
i
i . H
[General equipement] -
|
!
|
!
i
l
}
I
I
|
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FRANSMISSION EQUIFMENT OUTSIDE RATHMANDU

pppendi=

Tr(” Uhr

‘In ’

TUTHL CCST{

} o R [UNIT CUST j

| ITEM MAME [QUARNT | inm .

| - o I 1 1000 -

e [ Jom s A ]

P .

| : Iﬂ_g%ggéi S/S h -

1iD MUER capac itor AN 17.00 f.
1E.B. 132 kU --1-\\arf1: 200,00

' , b |

j aMD 132 kU CIRCUIT FROM HETRUDE. TO

|second circuit | 283 | 15,601

ICircuit Breakers } é i 200,00 |

|Generation Ouercas|{18000C | 0.06 |

[ £ 18C¢00MNMUED) - o R I

i : |

| TOTEHEL |

] ' |

1I’|

EUHIET
TZ0y.,
1080.

H1U00

340,
L 200,

l

o oo

I A 1 ey
. [ N

e e as v b o mm A e = e s e W e 7 SR e e = am e e e A e e A e pe e S m o En s A b T ows
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MASTER PLAN STUDY
AND
FEASIBILITY STUDY OF URGENT WORKS
~ FOR
EXTENSION & REINFORCEMENT OF POWER TRANSHMISSION
AND DISTRIBUTION SYSTEM IN KATHMANDU VALLEY
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MASTER PLAN STUDY
AND
FEASIBILITY STUDY OF URGENT WORKS
FOR
EXTENSION & REINFORCEMENT
oF
POWER TRANSMISSION AND DISTRIBUTION SYSTLM
IN
KATHMANDU VALLEY

Foreword:

The power situation in the Kathmandu Valley in the late 1270's and early 1980's was
characlcuzed by frcqucnt power blackouts and unavoidible load shedding due to the
inadequate transmission and distribution network and s‘lottx_ge of power supply in the

Integrated Nepal Power System (INPS).

"Under' thc'Cram Aid"’rojects'ﬁnanccd by the Govemment of Japan over three phases in
1930, 1982 and 1986, the nemork in the Valley has been effectively and rapidly improved
by the nmcly mp‘ementatxon of the reinforcement and rehabilitations works. On the other
hand, new hydropower sta!lons have also been developed at Kulekhani No.1 an d No.2
sites. Kutekhani No. 1 was co-financed by the Government of Japan while Kulekhani

No.2 was fuily financed by them.

It has been greatly appreciated by His Majesty’s Government of Nepal (HMGN) that the
completion of these projects has much unproved *i‘-’ power situation in the Valley and the
relinble power supply has contributed towards social welfare and economic development in -

ihe Valley, part ~ularly the establishment of new industries.

The transmission and distribution system in the Valley hus been reinforced and extended
with the objective to have capab:hzy to supply power for the load demand in 1990/21. -
However, referring tothe actual demand in 1983 to 1886 as shown in the following wuble,

itis seen that the recent power demand in the Valley has shamply increased.

Years Forecasted Actual Estimated Actual Ratio
' S Demand Dremand ~ Demand
(Valley) (INPS)  {Except Valley) (Valley)
(n (2) - (3) 4)=(2)-(3) AN
- MW MW My MW
1933/3¢ - 54,6 : 76.0- 19.0 57.0 104 %
1634/35: 58.6 79.7 i9.9 59.8 102 %
1985/80 64.6 - 103.0 258 T71.2 . 1209
1934/87 71.2 123.5 30.9 92.6 130.9%
1537/88 78.6 141.0 35.3 105.7 134 %

........................................................................................................
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In order to prevent the retrogressive sm.auon of the network in the Va'lcy under such a
rapid demand increasc and to 1mpr0vc the power suppiy for rurai areas, HMGN has fel* the

need for providing proper power supply facnl:l'cs for those mcrf:ascd demand based on the
medium and long term power system dcve?opment program For identifying the urgently
required power suppl Y facilities, HMGN. n*ends to formulate the Master Plan for mcd um
and long terms extension and remforccmcnt of the power transmissjon and distribution
system in the Valley and o promdc the I'cusﬂmhty study for urgcnt‘y reomr&d transmlssmn

and distribution {acilities identified i in 'hc Master Plan,

In the study of the Mastcr Plan the following mam 1ssues have to be carelully cacammed to:

cstabhs‘l the future system expanston

(1) review of the existing power market and powcr nelwo-:lx
(2) formulation of the integrated system devc'opmcnt plan, -
(3) phased dcvelopment plan and pro_[ect evaluation, and
(4) xdcnufy the urgently required powef system fac;l;txcs.

The H MGN intends to éngage the étpericricéd .cxpatriatc expeits for this combined ‘vIa's:t'cr :
Plan S!udy and Feasibility Study for Urge.nt Works. The recuired period and man-months
for both the studies are estimated to be 13 months and 47 man- mgnths The ¢ost is

estimated at Japanese Yen 170 million and Nepalese Rupees .15 million.

It is the inténtion of the HMG?\’ to request the tcchmcal ass:s ance under the Grant Aid

from the Gove cmmcm of Japan for these studies,
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1. B'ickgfduﬁd

1.1

: Gcaeral

The Kathmandu Vailcy is the center of Nepal in all respedts of its life, be it in

__polsllcs admtmstratson economics, finance, cultures, etc. encompassing the capital
_of thc country, Kathmandu However, the power supply in the Kathmandu Valley
in thc late 19705 and carly 1980's was in the worse condition and people’s daily
) a_lnfc was consldcrably hmdcrcd by frcqucnt power b!ack outs as well as large

Voltagc drops due to 1nsuff’c1cnt power generating capacny and lack of the
transmission and d:smbuuon nctwork

_Undcr such suuallons the GOVernment ofIapan conductcd the fcasnblllly sludy in
_ 1978 on the remforcemant of the transmlsswn and- dlstubuhon system in the
Kathmandu Valley and estabhshment of a load d:Spatchmg center takmg into

account thc dcmand mcrcasc up to the ycar 1990/91 On the basis of this s(udy,
the remforccment pmJec{s of the transmission ‘and dlsmbutxon neiwork were

_ Imp]cmemcd under the grant aid from the Govcrnmcnt ofJapan in 1980, 1982 and

1986.

_A'f'ter 'complction of the rcinforcemc'nt projects of the systém and generating
facilities such : as. Kuickham No.1 and No.2 power. stations, power supply in the

Kathmandu Vallcy has remarkabiy 1mproved w1th refiable and quahty powm

- sum)!y
Though the 'po'w'ér'supply' 5ystc"m has improved under the réinforccmcnt'projccts,

the xmprovcd system w;!l be over-loaded 'soon, because the power demand is

E mcreasmg at a hlghcr growth ratc thzm those forccasted under the feasibility study.

-Undéf_ SUCh'circuir}sténces,' tﬁc Népal E!c:ctn'cily A_Lithc_)rily (NEA) shall provide

urgently proper transmission, _distri_im'tion and substation facilities to meet such
demand increase tak.ing into account the medium and long term development of the
system. To 1clc:nt1fy the urgcnily required power systcm facilities in the Kathmandu
Valley, it is essentral to formulate a Master Plan for medium and long term

' 'dcvclopnmnt program of the reinforcement and extension of the power syslcm

The _NEA is, thcrcf’drc, _intcnding'to conduct the fo'lfowing two studics together;

a. Mas-te'r Plan study for r'ne'a;um and long term development program of the
rcmforcemcnt and cxlcns:on of the power syslcm to meet the future powcr
demand in the Kathmandu Valley '
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1.2

1.3

b. Feasibility Study of the urgently required power system facilities identified
in the Master Plan o

Excrutmg Agcncy

' The electric power supply actwmcs in Ncpal weré managec‘rby two orgamzatlons

under the M:mstry ofWatchesources, i, c E!ectncﬂy Depar&mcm responsxble for
planning and- cxcwlxon of‘ the clcctnc powcr dcvclopmcnt progccls and Nepal

| Electricity Corporat:on for Opf:[‘ation of power facxlmes and cle,ctncxty supp]y to the

pubhc Howcver, in 1985 both the orgamzatzons were amalgamated mto the
prcsent NEA.

The mamtcnancc ofthc dlstnbutlon network in the Kalhmandu Valicy is currently-
undertakcn by Dlstubutlon and Consumer Scmce Dlrectoratc of NEA The

maintenance orgamzatlon for the dlSt[‘]bLlllOﬂ hncs ofthc Valley 1s dlwdcd into

Kathmandu, Patan and Blmklapur in accordance with thc admmistrallvc dmswns of
the Vallcy Howcver all transmission lines (66 kV and above) and assomazcd

subslahons in the Vallcy are mamtamed by Operauon and Mamtenance Dxrectorat»

Power Market . ‘
The exlshng clectrical fac:hlms in the Kalhmandu Vallcy arc summanzed hcrcundcr
The transmission system and locat:ons of the lines and substahons are rcferrcd to in
the auachcd F 1g—1 and Fig-2. o

Gencrahno’ Faalmes |
The existing geneiratmg facmtles in INPS are mostly hydro power w;lh total

- installed capacny of about 168 MW. The dclaxls of the gcneratmg l"acﬂmes are as.

shown bc!ow

" KulekhaniNo.1 60 Mw._;

Kuiekhani No.2 : C LMW -
Trisuli 21 MW
Devighal ' MW
Sunkosi o _ 10 MY,

- Gandak . ' 1ISMW
Misc. Small Ilydro D 6 MW
Hetauda Diescl - o - 10 MW :
Total - : 168 MW

A new hydmpowcr gcnemtmw l'ac;llty at Marsyandl thh oulput of 69 MW will be
completed at the end of 1989 and this power station will be c_onn_ccted with the -
INPS. | | ' |
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‘b, - Transmission Facilities -

The transmission lines in Nepal are composed of 132 kV, 66 kV and 33 kV fines.
The transmission system in the Valley is mainly 66 kV lines. Details of the lines ace

as below:

132kV Line Kulekhani No.2 P/S - Siuchatar S/S 34 km
o ' Marsyangdi P/S - Balaju /3 85km-
Total 132 kV Line : _ _ 119 km
66 kV Line Trisuli P/S - Balaju S/5 29 km
' ' Balaju S/S - Siuchatar S/S 7 km
Sunkosi P/S - Patan 5/5 57 km

Kulekhani No.1 P/S - Siuchatar /5 29 km

- Siuchatar S/S - Patan /5 - - 4 km

Devighat P/S - Chabel /5, 33 km

_ Baneswar S/S Loop 3 km

: _ Balaju S/8 - Lainchour /5 I km
Total 66'kV Line o _ 163 km
Total length including'132 kV line 282 km

c. Substation Facilities
Six major substations are located in the Valley. Transformer capacities of those

- substations are shown below:

132/66 KV S/S Siuchatar /S 390 MVA .
7 o _ Balaju &/S 45,0 MVA
: Total 132/66 kV 5/S - ' £4.0 MVA
66/11 kV.S/S BalajuSA 42.5MVA
: o Siuchatar §/S 36.0 MVA
Patan &/S 48.6 MVA
~ Chabel S/S ' 18.9 MVA
Baneswar 5/ - 18.0MVA
o _ Lamchour 20.0 MVA
Total capacuy of66/1 i kV S/ . 184.0 MVA

Thc powcr i"or thc Kalhmandu V'ﬁlcy is supplicd from these 66/1 l kY substations
.throu;,h 11KV distribution hncs via swuchmg stallons Iocalcd in the c;ty

d. D:stnbuuon Fac:lmcs _
The D:smbutlon system in Ncpal consns!s of 11 kV, 3.3 kV and 400/230 V lines.
The d;stnbuuorl network in the Kathmandu Valley was reml'orccd in three phases
under the Japancsc Grant Aid in 1980 1982 and 1986. The total length of
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distribution lines and the total capacity of distribution transformers installed in the

Valley arc as summarized below;

USRS SR L T R PR P RS ECEE PO

1680 [982 - 1986
11KV Lines (kn) 250 342 422 450
3.3 kV (km) 64 39 20 . R
Total 3id 381 442 450
Distribution Translocmer *
11/0.4-0. 23kV(MVA) 31.64 57.26 84.33 93.23
3,3/0.4-0.23 kV(MVA) 8.82 4.00 2.00 2.00
Total (MVA) 40.46 61.26 26.33 93,23

.........................................................................................................

All distribtxtion lines of 3.3 kV were upgraded into 11 kV lines under the

reinforcement projects.

Note: * Transformers installed by NEA which drop voltage from 66 kV and
transfermers installed by consumers such as hospitals and small

industries are not included.

. Historical Load Demand _

‘The records of electrical energy generation, maximum demand and energy
consumption of the Integrated Nepal Power System (INPIS) for the last twelve
years are summarized as below; -

.........................................................................................................

Energy Growih Max. Growth Energy* Growth

Years Production Rate Demand Rate Consump. Rate
(GWh) (%) MW) (%) (MW) (%)

1976777 129.3 3.6 34.7 88 119.6 11.5
1977718 144.2 (1.5 37.% 9.2 129.6 8.4
1978/79  160.6 il.4 38.1 0.5 148.1 14.3
1979/80 179.2 11.6 42.5 11,5 {6l1.2 8.8
1980/81 177.6 -0.9 44.5 4.7 163.9 1.7
[981/82  205.0 15.5. 56.5 27.0 '184.8 12.8
1982/83  273.7 33.4 66.0 16.8 2323 25.7
1983/84 325.0 18.7 76.0 15.2. 244.6 5.3
1984/85  351.9 8.3 719.7 49 286.6 17.2
1985/86 4733 34.5 103.0 292 3413 19.1
1986/87 571.0¢ 20.6 123.5 19.9  402.0 17.8
1987/88 627.0- 9.8 141.0 14.2  459.0 14.2
Average growth(%) 14.8 13.5 13.1

............................................................................................................

Note: * Sales Energy
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The table shows that the éwcmge growth of energy consumption was 13.1 % per
annum over the period, although its growth until the year 1980/81 was constrained
by serious shortages of generation in the system and unreliable supply. High
growth rate in the year 1982/83 has resulted from the completion of Kulekhani
No.l hydropower plant. '

Of the total electricity consumption, the domestic sector still accounts for largest
share o[ 40 %, the consumption of the industrial scctor has grown up to 35 % and
the others 25%.

f. Power Demand Forecast
The power demand forecast for the Kathmandu Valley as made in the feasibility
study is produccd below;

......................................................................................................

: Encrgy Max. Load Growth

Year - Consump. Dernand Faclor Rate

. - (GWh) (MW) (%) (%)
1983/84 215.8 54.6 43.1
1984/85 233.1 58.6 45.4 7.3
1985/86 258.7 . 64.6 45.7 10.2
1986/87 287.1 71.2 46.0 10.2
1987/38 318.7  78.6 46,3 10.4
1988/89 . ' 353.8 86.7 - 46.6 10.3
1989/90 392.7 95.6 46.9 10.3
1950791 435.9 105.4 47.2 10.3

The actual demand growth in the Valley (Actal demand for Integrated Nepal Power
System minus assumed demand outside the Valley) in 1983 to 1988 is about 20 to

40 % over the forecasted demand as shown below;

.................................................................................................

Years Forecasted Actuai " Estimated#  Actual Ratio
: Demand Demand . Demand
(Valley) - (CNP) (Except Valley) (Valley) _
(1) (2) (3) (4)?(2)-(3) (A1)
MW - MW MW We
1983/84 54.6 76.00 19.0 7.0 104 %
1984/85 58.6 79.7 [9.9 59.8 102 %
1985/8G 64.6 103.0 25.8 71.2 120 %
' 1986/87 71.2.  123.5 30.9 92.6 130 %
1987/88 78. 6 : 141,0 353 105.7 134 %

........................................................................................

Note#:Actual demand out side the Valley under Ingegrated Nepal Power System
was assumed to be about 25 % of the total demand in INPS,
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This high demand increase has resulted from the improvement of rcllablc power
supply facilities such as improved distribution facilities in the Valfcy and add:t:onal =

generating facilities.

Objective of the Study

Master Plap Study .
As aforementioned, the power transmission and dlstnbuilon syslcm in l.hc Vailey

has been significantly improved due to the threc rcmforcemcnt projects undcr the
Japanese Grant Aid and it is satisfactorily functioning for short-term demand

increase as planned in the basic deSign repoﬂ for the third phase projec!.

Howevcr there is no ceain and mtegratcd plan of med 1um and long term extensmn
and remforcement of the power transmasswn and dlstnbutxon systcm in thc Valley,
though several fragmcnted plans and/or rccommcndanon Tot lmprovcment and
remforcemcnt of the system have been formulated or pmposcd by NEA undcr

difference studies.

Under these circumslances, NEA is mtcndmg to’ study and to cstabhsh a Maslcr

Plan for the medium and long tcrm extension and remf'orccmcnt of power

transmission and distribution system and to identify urgcntly rcqmred power supply

facilities to meet sharp demand increase and.to establish thc.pnomy of the
development plan for facilities to meet the requirement of the demand increase in the
Valley. | '

The fdﬂowing items are to be taken into account for the study;

a. Power Dcmand Forecasl B . BT _
The power demand. forecast up to 1990/9I was made undcr thc fcasnbzltty sludy
on the reinforcement of lhe transmission and distribution systcm in the
Kathmandu Valiey in 1978, The syslem in the I{a!hmandu Valley has been
remforccd and extended to meet the demand j in 1990/91. Thc power demand’
forecast after 1990/91 wili have to bc studtcd for furlhcr rcmforcemenl and
cxtcnsxon of the system in the I\athmandu Vallcy ' '

The Kathmandu Vallcy are split mlo about 100 Panchayats (small admzmstmtwc -

_ areas) the areawise démand forccast for desxgmng the mdmdual dlsmbuuon a

line for these small areas wnl! have ¢ be camcd out,
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" b. Review of System Voltage

- The cxist'in'g standard transmission and distribution line voltages under NEA are
11 KV, 33KV, 66 kV, and 132 kV, Taking account of the power demand,
applﬁcd location'such as town, rural arca, length of line, fulure extension, the
most suitable system vollage will have to be studied,

c. 66--1{V Néw'sﬁbStation .

In compliance with the completion of the aforementioned reinforcement projects
for the tmnsmlssmn and d:slnbuuon sysicm in the Valley and Kulekhani No, 2
‘power station, the demand has remarkably increased beyond the forecasted
demand especially eastern area of the Valley establishing a hospital, a TV
assembly factory and other small industries.  Further reinforcement and
_extension of the trarismission and distribution system, therefore, is required t.o
~ meet those sharp demand increase. - The proposed location of the new
sub’sm.lign is referred to in Fig-2.

d. 66 kV Ring System
To improve 66 kV system operation and for reliable power sharing, it will be
re'qu,ircd 1o establish !a 66 XV ring system in the Valley. For establishing the
: lring éyétcm the following matiers are to be taken into consideration;

Additxonal Stnngmg of the Exxstmg 66 kV Line -

CAn addmonal s(rmgmg on the cxtslmg 66kVY transmxssmn linc designed
'w:lh double circuils between ‘Siuchatar and Patan scems to be rcqu:rcd o
“increase transmission capacity to meet the dcmand at the eastern area of the
Valley.

Conriection of Devighat - Chabel Line to 66 kV System
*“The 66 XV line from Devighat to Chabel is isolated from the 66 kV system
in the Valley. This line will be required to be connected at a common 66
ZRIV bus with the 66 kV Trisuli' - Balaju line to improve its reliable operation.
Anew 66 kV switching station may be required.

Connection of Sunkosi 66.kV fine to new 66 kV substation
The existing 66 kV Sunkosi line whxch passes near Thlrm and Bhaktapur,
where a new substauon is proposed, will be required to be connected with

the new substation.
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Cbnncction of Chabel 66 kv substation to the new 66 kV substation
The existing Chabel 66 kV substation will be required to be connected by a
new 66 kV line to the proposed new substation near Thimi to complete the
66 kV ring system. This new tine will be designed for casy futurc
upgmding to 132 kV.

In add:t:on to the abovc, a direct llnc from Chabcl to Baneswar is also
proposed for the study of the rmg system as an altemative p]an

“When the aboye four works are. completed, the proposcd 66 kV rmg system
will be established. ' '

. Branchof 132 kV Marsyandx line .

The 132 XV transmission line is constructed from Marsyandl power statlon to

Balaju substation in the Valley, the line pa':scs near 132 kV: Siuchatar '
substation. It will be studied to branch the line to Siuchatar substation to

inmiprove transmission rehablhty and system operation ﬂexxblhty.

Expansnon of watchmg Siat;ons -
In relation to the desnand increase in Kathmandu rcmforccmcut of the cxxstmg :
switching stalions, construction of new switching stationysubstatlons will have
to be considered. In addition, upg:admg of'suuable ex:stmg 11 KV substation
with assocmtcd transmission Imc to 66 kV will also havc to bc considered. The
brcakmg capacﬂy of the old type circuit breakers wdi also be rcvmwed for the
necessity of the replacemcnt of thc old switches: by new to meet the expanded
power system, '

. Application of Underground and Overhead ,Irisufalgd Distﬁbutio_n Lincs

Roads in some areas i the Kathmandu city are very nartow’a‘nd-hbu'scs are

built closg to the roads and then no sufficient spacing b‘etwéen line conductors
and houses ¢an be kept. Taking account of the safety of the. public, those
overhead lines close with houses will- have to be changed to undcrground cable

or overhead insulated condu_ct_ors.

. Rellabnmauon of cxzstmg LV lines i m the city core areas :
The low voliage distribution lines'in the city core areas’ sz construclcd 20
years ago, more consumers in these areas are changmg to elcctnc;ty for cookmg
instead of other fuels and the demand is increasing accordmgly ‘The
rehabilitation of the existing low voltage lines in thc city core area will be:
rcqu:rcd to supply reliable electric power. '
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2.2

i.

Reliability of Distribution Lines in Kathmandu
Though the reliability of the distribution lines in Kathmandu has improved after

- completion of the reinforcement project, however, alternate power supply for

the important substations or switching station will be studied for improving
reliability of the power supply.

Extension of Rural Di'stribution Lines

The cxtensxon and rcmforcemcnt of the dxstnbuuon lines in the rural area was

1mplementcd under the first phase remforcement project under the Jdpanesc
Grant A1d ‘but limited extension to cover rural area has been made due to
shortage of the fund. Howcver, _furthcr electrification of the rural area in the

Valley is required not only to improve the .Iif_e of pt‘:oplcf there but also to

: devc_lo_p__srri‘all scale industries in these areas, The extension and reinforcement
, pi_ah of the rural distribution lines system,therefore, is to be formulated.

Feasibility Study for Facilities Urgently.Required

Some small scale industrics such as TV assembly factory efc.have been eélab!ishcd

at the suburb of Kathmandu, the extension of the transmission and distribution lines

- will be required to mect.the demand for such new consumers. On the basis of the
| study results of the Master Plan, the Feasibility St'ud'y for the urgent works will be
required to provide power for the Waiting' consumers. The detailed site survey to

- find the scale of the transmission and distribution lines with associated

Substatiéns/switching stations to be extended and reinforced will be Necessary.
_The basic design of the distribution lines is to be made referring to the results of the
site survey and design conditions of the existing distribution lines constructed under

 the past three projects.

3. Plan of Operation
Sludy for thc_Wor‘ks

3.1

" In the study of the Masicr Plan, thc following items will have to be reviewed,

analyzed and cstablsshcd clearly:

Effc'c'ts oflhé past three reinforccment prdjects implemented under the Japanese

Grant Aid |
Present and future issues of the existing power transmission and distribution

system
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3.2

3.3

KN

Actual power demand in the Valley and its tcndéncy in future

Power and energy ‘balance in the Vallcy and’ powcr flow .

Cost estimate of each development plan for economlc and ﬁnanmal evaluation
Development plans and its priorily l'or 1mp1cmcntano_n A

Recommendation of action prog:ams
Recommendation for extension and remforcement of the power system facmues

-V

-

urgently rcqu\rcd in the Valley

In the feasibility study, the following items shall be made refersing to the results of
the study of the Master Plan for the facilities urgently ;cQuiféd; ' '

Detailed site: survey at the recommended areas’
Review of the demand forecast for the areas
Study for the prcscnt issues for the cx:siing famlllacs in thc areas S

oo oop

Study and analysis of the power system fo_r "mforccment of the exzstmg
facilities-and new facilities
Cost estimate {or the facilities

al

Bas_ic design

Schcdule of thc chorls
It is env:saged that the following reports will be prowded under the study in lhc

followmg steps;

Incephon Report: Wllhm one (1) month after the commenccment of lh&study .

a.

b. Interim Report:  Within seven (7) months afier commcnccmcnt ofthc study

c¢. Draft Final Report: ‘Within eleven (11) months afler commencement of the study

d. Final Report': " Within one (1) month after re'v_ié:w_'and_' comments on the draft final
report by NEA | - : .'

ch_uircd Man—Month

For executmg the study, thc fo]lowmg foreign experts w:lI be rcqulred

a. Master plan s(udy

Team Leader

Systern Engincer
Distribution Engineer
Transmission Engineer
Economist
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'b. Feasibility study

- Team Leader (Same Leader as Master plan study)
. Distribution Engineer

Transmission Engineer

Substation Engineer

Economist (Same Economist as Master plan study)
The required man-month for the study is estimated to be 47 M/M in total i.e., 13.5

'M/M in the field and 33.5 M/M at home office.
The details for the plan of opcration is referred to the attached ANNEX.
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NEPAL ELECTRICITY AUTHORITY o
(HIS MAJESTY’ S GOVERNMENT OF NEPAL UNDIIR'I AKING).

" ANNEX "~
TERMS OF REFERENCE

MASFER PLAN SI‘UDY _
' AND =

FEASIBILITY STUDY OF URGENT WORKS

: FOR - o

EXTENSION & REINFORCEMEN'f OF POWER TRANSMISSION o

AND DISTRIBUTION SYSTEM IN KATHMANDU VALLEY
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TERMS OF REFERENCE

 MASTER PLAN SYUDY
| TEASIBILITY STU&IS or URGENT WORKS
* EXTENSION &FROEI%NFORCEMFNT
POWER TRANSMISSION AND DISTRIBUTION SYSTEM
KATHMANDU VALLEY

1. Objcctlvc — ) :
The main ob;eciwes of Consulting Services are to establish the medium and long
term ovcrall Master Plan for the extension and reinforcement of the power
' transmission and d:stnbut:on system in the Kathmandu Valiey taking account of the
rcmforcement projects urgently needed for the system, and to provide the
'Feaszb;hty Smdy for the power supply facilities urgently required.

2. Scopc of the Sfudy :
" The study will be broadly divided into, two parts (1) Master Plan Study and (ii)
' _I‘easrbillly Study

o In the course of thc study, the transfer o{'technology shall be prov:dcd to the NEA
staff and countcrpart personnel by forelgn experls ofihe Study Team in the field
and thc 'nome ofﬁcc

-'f.h_c Stuqy shall ihéidd_é the foI!oWiﬁg items:

. 2.1 Master Plan Study
B (1) Power Demand Forecast &
| .;_a)'_- Collcction and revncw of the existing data, information and previous
documents rclatcd to the study _ )
_11.:1):',Survcy of the cxnsung power supply system in add:hon to the power
o ‘-'txansmxssmn and dnstnbut:on systcm in the Kathmandu Valley
o) _SurVey of the present power market i in the Valley mcludmg power and
o .-cncrgy balance power dcmand load curves, load density, etc
.' ."'d.)':Collcctlon and 1ev;cw of thc cxisting data related to powcr demand
| "'forecast mcludmg forecast inade by NEA and/or other consultants,
walung customers extensxon plan of pUblzc, xmgatlon and/or industrial

sectors. etc.
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2

(3)

(4)

¢) Study and analysis of the overall power demard forécaSt_and micro-arca
in the Valley, and making clear its tendency of load density '

f) Sacio- economic survey including analysis of socio-economic data such as

national and regional devclopment plan, gencral economic indicators,

population, etc.

System S{udy _
a) Review and evaluation of the past reinforcement projects undertaken by

the Govemment of Japan Grant Aid programs and ot'ne‘r planned/on gomg
- Projects '
b) Study and analysm of the existing power supply system and dlSCUSSlOﬂ of
_ present issues on the ex1sl1ng power !ransmlssmn and distdibution system
d) Study and analysis of power transrmss:on and dlstubunon sys!em in the
Valley on the basis of the demand forecast and power development
program by NEA, and making clear its bottleneck for SUpply of steady
_ power to the consumers
e) Powcr flow study and fault ca]culatlon for the system

Development plans for the extension and reinforée_mé:nt of the power

transmission system _ S

a) Eslablishment of an adcquatc lransm:ssaon line system for the Kalhmandu
Valley '

| b) Study of new 66 kV substation in the eastern area of thc I\athmandu

Valley |
¢) Upgrading of suitable 11 kV substation to 66 kV

Development plans for the extension and reinforcement of the power

distribution system | L - ‘

a) Adapt:on of undcrground cablc systcm or msulatcd conductors for HV
and LV distribution system in the centeal 'm:a -

b) 'Rcmforccmcnt and cxtcns:on of powcr dlstrlbutlon system in new
residential and mdusmal arcas '

c} Extcns:on of power dmtnbutioﬁ systcm fo lhe rural arca in lhe Valley

d} Study for alternate power supply for the cc:ngcsled aréa m Kalhmandu

e) Detailed study for selection of suxtable dlstnbuuon voltages suchas |1
kV, 22 kV and 33 kV in rural area

f) Review of the methodology for designing dis’tﬁﬁ;ﬂidn lines
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(5)

(6)

)

Cost eslimate for the development plans, economic and financial evaluation,
and its prioritly study

Recommendation of action program in the medium tczm.(about 10 years) and

-long term (about 20 years)

Recommendation for the power supply facilities urgently required in the

' Valley

2.2 Feasibility Study for the Urgent Reinforcement Project

Following the detailed study and the present issues of the transmission and
~ distribution .system (item (2}, (b) of 2.1 above) under the Master Plan, the
following study shall be done:

¢y

(2

3)

@
(8

Study cS_f de?clopment pians= for countermeasures of the present issues (o be
sollved'urger.lt_.ly | _
Cost estimate for selected countermeasures for reinforcement of the existing
system |

Evaluation of urgency and necessity of the prcsem issues to be 1mprovcd and

- priority of the dcchOpment plans

Economicand ﬁnancml cva]uatlon of alternative plans
Rccommcndauon for the facilitics to be provided urgcnily

2.3 Basic Dcsign for the Urgent Reinforcement Project

Rcferrihg to the recommendation of the Master Plan for the facilities urgently

required, the fbllow_ing study shall be made:

)

(2)
()

(4

('5)

Detailed site survey to confirm consumers in the recommended areas
Rewcw of the demand forecast for those areas
Study for the present problems/:ssucs for the existing system and review of

the existing facilities in those areas

~Study-and ahaiysis of the power supply system for reinforcement of the

' cx:stmg facnhucs and new facilities

Cosl cstxmate for the facﬂmes to be rcmforced and extended

2.4 Transi’cr of chhnology : :
In the course of the study, (cansfer of technology shall be p.rowded to the NEA staff

and counterpart personnel by the foreign experts in the following field:
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(D
(2)
(3

(4)

(5)

' Collection and reinforcement of relevant system data -

Methodology of power demand forecast

-Planning and design oflransm:ssmn and dlstnbulion network

Planning and dcs:gn of protection system of powcr transmxssxon and

‘distribution system

Introduction of new 1.,chnology of transmxssmn and d;stnbuhon system

The above transfer of technology shall be carried out in the form of on-the-job

training and seminar. Overseas training also will ‘be provided. -

2.5 Executing’ Agency
Nepal Electricity Authonty (NEA) w:ll act as an Executmg Agcncy of the HMGN

for the study.

3. Schcdulc of the Study and Reports : : .
| The total period rcqulrcd for lhc sludy sha]l be within thzr!ccn (13) months as

shown in Fig-1.

1n the course of the study, the followmg reporis shall be prcparcd and submlllcd by

the spec:ﬁed time,

)

@

(3)

(4)

Inception report to be submitted . Within one W mont'h' éifter the
commencement of the study, which will contain plan of 0pcrat10n and

methodology, work schedule; prehmmary f’ ndmgs and others.

Interim réport to be 'submi'ltc:d 'withiri s’cvcn'(?)" m'c'»nth's' after the

' -commencemenl of the study, which covers the results of lhe field survey, _

present issues of the system, ‘evaluated’ resultq oi' the past remforcemcnt

- projects, urgently reqmrcd _facaht:cs to be taken up-for the F.easnbmty Study.

Dralt final rcporl to be submitted w;lhm clcvcn (l 1) months after the -

commencement of the study,

Final report to be submitied within one (l) month aﬁcr recewmg commcn!s on
the draft final report from NEA. . ' S
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4.

Elxtcfmal Input
l_?o;' exec_uling the study, the f'd]lowing foreign experts will be required.
a. Maste}: plan study

Team Leader

3 Systcm Engmecr
sttnbunon Engineer
Transmission’ Engineer
Economist

b. Feasibility study

Team Leader (Same Leader as Master plan study)
Distribution Engineer

Transmission Engineer

:Subslahon Engmccr .
'Econmmst (Samc Economlst as Master plan study)

The requif_ed méi_ri-n_fonth of foreign expgﬁs for the works is to be 13.5 M/M for the
field and 33.5 M/M for the home works.

Undcrtakmg of the Govcrnment
In order to facnhlale a smooth and effective execution of the study, NEA on behalf
ofHMGN W1ll undertake the followmg items as necessary.

(I)” :l’rQVisioﬁ ofa _cou:itcrpa'rt group lo zissist the Sludy Team to collect data and
' informatién related to thé 'Stu.d'y, including settlement of any trouble arising
throughout the ﬁeld survey penod _
(2) . Arrangcmcnl for cxemption from import dullcs nnposcd on instrument and
cqmpment lo be brought into Nepal by the Study Team for the study as per
prcvalent HMGN’S rules.

(3) ' :Provaslon of a sufficient and sultablc off'cc with appurtcnant {urnitures and

facilities in Kathmandu during the field survey.
(4) '_I’rov:smn of avaiiabie data and information such as reports, documents,

‘maps, statistics, etc. needed for execution of the study,
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