





SECTION 3

EYISTING POWER FACILITIES Iﬂ KATHMANDU VALLEY

3. 1 Gener&l

As’ Stated 1n 2. 3 1 (a), there are three zones 1n the central reglon, Bagmatl,
Narayanl a,nd Janakpur. Bagmatl and Na,raya.nl zones covering Kathmemdu valley"'
:and Hetauda—BlrganJ corrldor are ﬁhe largest 1oad centers accountlng f01_

o 74% of the energy consumptlon in the whole of Nepal in 1975/76

' The power - network coverlng these two reg1ons is 1oca11y calle& as Central

Nepal Power System (CNPS)

- The power systems 1n Bharatpur area and Janakpur zone axe. now 1ndependent—
ly operated, belng 1solated from the CNPS but Bharatpur w111 goon be o
_ 1nterconnected w1th CNPS by a new 132 kV transm1531on llne currently

under'constructlon between Gandakl and Hetauda

Thls Sectlon descrlbes the exlstlng power fa0111tles in the CNPS most of

which are for energy supply to the c1ty of Kathmandu and 1ts surroundlng area.'

3. 2 Generat:ng a0111£1es

The present generatlng facllltles in” the CNPS totalllng 48 910 kW con51st of
‘ hydro power plants of 34 620 k¥, dlesel power plants of 12, 690 kW aid steamj'
‘ power plants of 1 600 kW as of 1976/77 They are d1scussed s fcllows

'(1)_,HydroiPower:Plants

Plant . Ower - Installation
..;_"Trlsull.__-_ o UmEC e 000 KW (7 x 3,000 kW)
Panauti | : NEC. 2, 400 KW (3 x 800 kW)
_'Sunkom; . . NEC - 10,050 k¥ (3. x 3,350 kW)
© Sundarijal NEC T 640kW (2 x320 W)

. Pharping. . MNEC . 500 kW (2 x 250 kW)
Godavari . CED 30 k‘ﬂ’ ( x 30 W)
Total =~ . L 34,620 kW



Hydro power plants at Trlsull, Panautl and Sunk051 are of runmoffn‘
river type w1fh small pondages Plants at SundarlJal Phurplng and

Godawarl are prov1ded with storage 1eserv01rs.

_ _Trlsull power statlon 1s the blggest power statlon in Nepal at’ pre-_
sent hav1ng 1ts headrace canal capa01ty of 31 1. m /sec' from the
flntake barrage to the dally pondage and of . 45 3 m /sec from'tre |
..pondage to the power house Thls power statlon is suffe11ng from
'deposlt of 511t in the canai and pondage Whlch should be protected

agalnst fOl the effectlve operatlon of bhe btatlon

Panautl power statlon 1s now operated as & peaklng power statlon,
"futlllzlng 1ts dally pondage Sunkosl power statlon is located on.

Sunkosl river ba51n whlch prov1deq a very small pondage

The: dlschargc water of SundarlJal power statlon 1s used for drlnk—
'_1ng water of Kathmandu ity Therefore, output of thls power sta-

tion 1s Testricted by requlrement for 01ty water Supply

.Thq:total_peak power generafing_capacities of these'power ﬁléhts'

are given as below.

R Installatlon Seasonal Peak Capacity
. Plant -

L (kW)

(kW) -. G Dry L Wel: -
Trisuli 21,090_ . 18,000 18,000
Panawti 2,400 1,500 . . 2,400
Sunkosi 10,050 6,000 10,050
‘Sundarijal = 640 640 640
Phurping . 500 400 . 500
'Godawari_ _ 30 - Lo 300
_'T'ota,i_ o 34,620 - 26-,540* 31-,6_2_'0

In addltlon to the above ex1st1ng power sbatlons, the Dev1ghat,
Gandakl and Kulekhanl No.l hydro—power plants are . now: under con—-.ﬁ
‘structlon w1th the 1nstalled capa01ty of 14, 400 kW (3x4 SOOkW)

'15 000 k¥ (3x5 OOOkW) and 60, 000 kW (2x30 OOOkW), respectlvely



(2) Diesel.Power Plants u

--Mdﬁéhdra o (wEe) 1,696 KW (4 x 424 W)

 Patan - (NECQ) 1,490 kW (1 x 1,490 W)
Hetauda  (NEC) | 4,470 W (3,3 1,490 kW)
“Jamakpur - (HNG) SO 83210 (2 x 284 LW &1 x 264 kW)
Bharatpur (NEC) s
' -Janakpur ngarette Pactory . 1, 060 kwuuu
 Birganj Sugar Mill S 800 W
Other prlvatc plants ;H o ':1 814 55 W |
Total = - 12,690.55 KW

'ThelbberﬁtidﬂVOf'the?diéSél'ﬁower plants connected with the CNPS *
are 11m1ted ‘and they are used only to meet unexpected exc9551ve.

_'peak demand, or for emergency use for savlng fuel, both of wh1ch

- have to be 1mp0rted '

S(3) Steam Power Plant

fThere 1s one steam power plant of A, 600 kW owned by Blrgang sugar'.

mlll for its sugar productlon

Monthly energy productlon and typlcal load curves in the CNPS are 1llustrated
in Flg. 4.1 to 4 3: ' ‘ ' '

3.3 Transm1351on system

A 66 KV double c1rcu1t transmlsblon 11ne connects the Trlsull power statlon

:.Wlth Kathmandu at the BalaJu substatlon and extends therefrom to the B1rgan3

substat1on near the Indlan border vla the Hetauda substatlon Another 66- kV E

151ngle c1rcu1t llne connects the Sunk051 power. statlon w1th Kathmandu at the

:Patan substatlon (usually refered to a8 Sunk051 substatlon)

‘A 33-kV 51ngle 01rcu1t llne transmlts power from “the - Panautl power
station: of Kathmandu through the Bhaktapur substat1on 1ocated in the
suburbs of Kathmandu

“The" 132 kV 31ngle 01rcu1t llne under constructlon w111 llnk Gandakl N
. power statlon w1th the CNPS at the ex1stlng Hetauda substatlon vla the SRR
'Bharatpur substatlon currently under cons ruct1on. By thls 132 kV llne,:

the Western grld wlll be . 1nterconnecﬁed w1th the central power system



" The existing'transmissiOn sysﬁem is-illﬁéirated in'Fig.'3}l.

_PallICH]ﬂTS of bhe ex1st1ng transm1331on system of the CNPS in 1976/77

: are summwrlzed below.

(1)

Tranqm1381on Llnes

‘66 kV’double circuit ':

66,kvfsihgié°circuit_5

11 kV single ¢ireuit

. Trisulinalajﬁ

_Balaju'm'ﬁirganj

S 32 km
122 ko

:  Sunkos i-Patan (SUNKOST s/s) 57 an

33 KV single cireuit

Panautl-Bhaktqpur 120:km 5'
Sundarijal - Bhaktapur 10 km

“Total o
Main Substations

({a) .Kaﬁhmdndu_valléy

Balaju substation

 Patan substation

66/11 KV,

241 km

2'x 11.25 MVA -
2 x.6 MVA. -

U Tetal

:3 4

Dlstrlbutlon System-

Bhalktapur substation 33/11 KV, 2% 1.55 MVA
Potal 37.6 MVA.
_(b) Othel areas _ L R
'kHetauda subbtatlon 66/11;RV573‘MVA

AmlekhganJ substatlon _ u ';:IQS'MVA

Simra substation "o 51,5 MVA

Parwanipui substation w s 3 MVA

Birganj substation " )3 MVA

12 MVA-

The 11 kV. double c1rcu1t rlng }1nes of 0.2 54 1nch ACSR 11nk the 11 kV

' 51deq of the above maln aubstatlons in the Kathmandu valley In addlw:

tlon to the above substatlons; flve substatlons at Teku, MaharngunJ,_-”:’

'Chabel Kathmandu and Thlml are prov1ded for power dlstrlbublon in the &rea;

"The dlqtllbutlon feoderb conneched w1th these elght substatlons are Lhe

11 KV feeders dlrectly from ‘the” 11 kv buses and 337 kV feeders through

: 11/3 3 kV stepudown transformers



'Conver51on from the 3 3 kV sysbem to & 11 kV system is now belng done by_

NFC to 1mprove the power qendlng capac1ty and: voltage regulatlon

_ Thelconnectioﬁ diagramstoﬂ the ring 1ine“ sysfem-and eight_substations
are illustrated in Fig. 3.1 to 3.7. . .

Summary of %he distribution. system is méntionéd-hereunder:_

(1) Distribution Lines .

11 KV ing line | L 36 km

11 kv-feedér (25 feeders) o © - 330 km
3.3 kV'feedO o . B . 64 km
400/230 v, 3 ﬁ 4—W1re network - . C .;

';(2) Dlstrlbutlon transiormers in Kathmandu valley total 42.6 MVA
Note: Some of dlstrlbut1on 11nes are underground 11nes and the
. ex1et1ng overhead llnes in densely housed areas . are planned
: to be placed underground
_ Some partiCuIars of the distribution system are meﬁﬁione& hereunders: -
a) Primary voltage.
: 11;0005v01t; 3¥phasQ§ J-wire system and single phase, 2-wire system.
3,300 Volﬂ;.3—phaée; 3~wire system and.éinglé'pHéSe,_Z%wiré system.
. b) Secgndaryfvbiﬂage:7
400—230 foi{,fB—phase;'4—wire system'andTZBO”volt;-single phase,
g 2~wiré.systém.- : ' S
¢) 'Voltage ranges
"Voltage range at the servidég?¢int based on 230 voltage is:
Mlnlmum : 218-v01ts
_Maxlmum-,' 241 volis
d) iGroundiﬁgHSYStem S
' Vll-kV éystem..,.;... Dlrectly grounded at the neutral of the

transformer'~

_3 3 kV’system }.;..,. N0n—gr0unded

Secondary sybtem_..;. Dlrectly grounded at the t1ansformer

_.._3.?:5



_Detalled descrlptlons of the supply areas of the above elght Substations.

are glven hereunder..-

'KATHMANDU (K 2) SUBSTATION AREA

" The " Kathmandu Substdtlon is 1ocated at the center of Kathmandu 01ty and

”bupplles ‘the energy to the re31dentlal, 1nst1tut10na1 and monument aones. s

1n the center of the Kathmandu valley.

. The energy consumptlon in the area is esnlmated at 37 8 GWh w1th a pe&k _
._gdemand of 9 T MW in 19?6/1977, aboiit 30 % ‘of the total energy consumptlon
__ln the Kathmandu valley : :

| The,existihg'aistribution facilities in this area consist of the fol-
“lowing and are illustrated in Fig. 3.2, . .
Distribution Pacilities in

K2 Service Area

|11 kY Primary Lines

Number-bf:feedérs e o ' _ ﬁ -6 feeders

. Lehgth of ‘tines E B . _ © 95 ke (apprdx)

3.3 KV Primary Lines
__Nﬁmbériof feeders - T . ' 2 feeders

Length of lines _ ' . - :" ._ff - & km  (appr6x)

:Distribufidthransformers"'

Number of transformers: : ; ' '.~.1_' '86-nb$.'
Total capa01ty of transformersr(ll/o 4 0 23IKV) _ 6;336 kVAf:

L do.f; f- G 3/0 4-0.23 kV) 3,375'kvA_-

.;The ex1st1ng 11 kV feeders are extended to Kamaladl, Mlnt and Thapatharl,L

'Mahabaudha, La21mpat, ‘and Bhlmsensthan, and the ex1st1ng 3.3 kV. feeders_ -

.. are extended to Jyatha and- Kallastan.j The 11 KV Mahabaudha feeder is’ _
further ext@nded to Pyaphal Tengal and Asan w1th the 3 3 kv system through

"_’the 11/3. 3 kY transformers at Mahabandha. 



‘In addltlon, the Jyatha, Mahabaudha, Tangal and Mlnt feedere are con-
'-nected to the dlstrlbutlon systems of the Balaau S/S Mahareggung S/S
Chabel S/S and Teku S/S, reepectlve]y " There aré normally‘eeparated by

openlng the 1sol&tors

'TEKU bUBbTATION AREA :

. The Teku Substat1on is 1ocated at the extreme southwest part of Kathmandu
’01ty and supplleq the energy to Lhe r951dentlel, 1nst1tut10nal and com—
mer01al zones 1n the southwestern are& "of the Kathmandu Valley and also

a part of the center of the Kathmandu valley

The enelgy Consumptlon in the’ area 15 estlmdted at 31. 9 GWh Wlth a peak N
~demand of 7. 2 MW.in’ 19?6/1977, ‘about 21' % of the total energy consumptlon
Sin the Kathmandu 01ty '

The exieting'distributidhffeeilities in this area consists of the fol-
lowing and are illustrated in Fig. 3.3.

Dlstrlbutlon Fa0111t1es in
Teku Service Area

11 k¥ Primary Lines

.;NumberVOf feeders L ' - 6— feeders

‘Length of lines 100 km (approx.)

3;3'kv'Pfimafy Line
“Number of feeders . .  _ R feeder

='_Le_r'lgth.of:Liﬁes";'_-_' R : _..8 km (approx )

DiStfibution“Transfofmerse -
Number of transformers 'r. ' '__'.. .' - 110 nos. - o

lotal capaelty transformers(ll/o 4 0. 23 kV) : iO,350_kVA
C-do - o (3 3/0 4-0. 23 kV) . 1;0?5‘RVA -

: .11 kV ex1et1ng fee&ers are extended to - Hlmalayan Helghte, Thankot Tekué' _
. Hetauda Ropeway statlons, Chobal Patan and Jhochhen The Klrtlpur feeder o
“and Mlnt feeder ‘are further extended to Chelachhe and Magar, w1th the
'3 3 kv system through the 11/3 3 kV transformers at: Klrtlpur and Mlnt



~In addltlon, the Tahaohal Pullchok and Mlnb feedels are COnnccted to

the dlstrlbutlon systems of the BaraJu S/S Patan S/S and Kathmandu

S/S, respectlvely. These are normally separated by, openmg the 1solator3-

__ The 3 3 kV Kallmatl feedel is extended to Damal and Arkonarayan. Thls
'Eeedor is connected to the 11 kV'M1nt feeder through the 11/3.3 kY-

: transf01mer at Lagan.'

BALAJU?SUBSTATION-KREA .

| The"Balaju'éubsfatién'ié located at tﬁe”ﬁbrihweéﬁ'of Kathmandu ¢ity and
supplles the energy to the ‘residential and 1ndustr1al zones in the north~
' western alea of the Kathmandu Valley and also a part of the center of the
Kathmandu city.

The energy consumptlon 1n,the aresa 13 estlmated at 13 G¥h w1th a peak
demand of 3.0 MW in 1976/1977, about 8 % of the total energy demand 1n"
‘the’ Kathmandu valley. ' ’ : o

'The ex1st1ng dlstrlbutlon,fac1]1tles in thls ares conslst of the

'f0110w1ng and are - 111uqtrated in Flg 3.4.

_ Distribution Facilities in
Balaju Service Area

‘11 KV Primary Lines
qubef:qf_feeders _ .3 feeders

Length_éf lines | 20 km (approx)

3 3 KV Prlmary Llne

_ Number of feeders = S | feeder connected to 11 kV 11ne
. Length Of‘llne . : .'14 Jom (approx) ' '

'Distfibutibn.Tréhéfofmérs'.
Number of tlansformers PR : s o 49 DO$L
Total capmclty of transformels(ll/o 4 O 23 kV) :19$5;kYA, 

-0 SRR C ¥ 3/0 4-0,23 kV) ,1sgo_kVA; n

11 kV exlatlng Feeders are: extended to Dnarmastall, Lalnchoor, Nayabazar,

Swayambhu.and Chhqn1 The Lalnchoor and Swayambhu feeders are further



-;extended to Bahwdur, Thamel and Natapaeho, wlth the 3 3 kV system through
nthe 11/3 3 kV trunsfolmer at Lalnchoor Nayabazar and Qwayambhu "The
Lainchoor and Swayambhu feeders are connected to the dlstrlbutlon system o
of the_Maha1¢3gun3 S/S, K-2 §/8, andrTeku S/S respect;vely_ Thesg are

normally separnted:by'opening-the isolatnrs,

MAHARAJGUNJ SUBSTATION AREA

-The Mdhdraggung substatlon is 1ocated at the extreme north of Kathmandu
01ty and supplles the energy to the re31dent1a1 and 1nst1tut10na1 zones '
Jn the northeln area of the Kathmandu va]ley and a- also part of the center -

" of the Kathmandu c:ty

_ The energy consumptlon in the area is estlmated at 8.3 GWh w1th a max1mum

demwnd of 2. 0 Mw in 1976/1977, about 2% +to the total energy consumptlon ,
in the Kathmandu Valley

The existing eistributionffaeiiities'in‘this.area consist of the

following and are illustrated in Pig. 3.5.

Diétribntion.Facilities in
Mahajgunj Service. Area

11 KV Primary Lines
'Number}nfrfeeders S : C L2 feeders

'Length'nftlinns“ S o _ . o S -__'18-km-(approx)

Distiibution Transformers

_Number of transformers e '~.. o 0. 26 nos. .

' Total Capa01ty of - transformers (11/0 4-0. 23 kV) ' 2366'kVA

ll kV'ex1st1ng feeders arc extended to S]talHlW&S, Lamatangln, Bansbari__ .
dnd Budhanllkant._ The Balwatel feeder is’ connected to the dlstrlbutlon :
'system of the K-2 S/S and Chabel S/S, whlch are normally beparated by

'openlng the: lsolators

_.CHABEL SUBSTATION AREA

The Chubel substatlon 15 located at the northeast of Kathmandu Olty and:;f
supplleq the energy to the re51dentlal recreatlonal and monument zones”“'

:1n the northeastern area of the Kathmandu valley.



The energy consumptlon 1n ‘the drea is estlmated at 14, 6 GWh wlth a'

ma.xd mum demand of 3.3 MW 1n 1976/1977, about 11°% of the totel energy

consumptlon in the Kethmandu valley.

The ex1st1ng dlsbrlbutlon fa0111tles«1n thls area con31st of the followlng‘:

and are 111ustrated in Flg. 3:6.

VDistributidn Facilities in
Chabel Service Area

Tll kV Prlmary Llnes

Number of feeders . . ' S B 2 feeders

, Length of llnes _ T N | | Lo 33 km (&PPTOX)

.3 3 kV'Prlmary Llne

Number of feeders o _ ' 2 lines connected to 11_kafeedef.

,Length of 11nes o : o . 7 10°km (ﬁPPf9X)1-.

_Dlstrlbutlon Transformers

Number of transfoxmers (11/0 4-0. 23 kV) _ '_591nde;_:
Total cap301ty of transformers (11/0 4 0. 23 kV) - :T' 4,659jkV1 L
- o - (3 3/0 4-0.23 kV) | '~1,500'kVA =

7]11 kV ex1st1ng Padam and Chabel feeders are extended to Nazal Alrport
r.and Baneswar.- In: addltlon,‘two feeders are further extended to! Trolley
-BUS Baneswar and Ranakraya w1th Gate the 3.3 kV system through the

rf 11/3 3 kV transformers et Nexal and Baneswar

__The Padam feeder and Chabel feeder are connected to the dlstrlbut1on
'systems of the Maharan}guna S/S, Kw2 s/8 and Thimi S/S, whlch

are normally separated by openlng the 1eolators.

BHAKTAPUR and THIMI SUBSTATION AREAS

‘The Bhaktapur substatlon and the Th1m1 eubstatlon are. located at Bhaktapur
town dnd Th1m1 town in the northwest of Kathmandu clty'and supply the '

.energy to Bahaktapur and Th1m1 town' end 1ts surroundlng area.

3= 10



_The energy consumptlon in these ares is esblmated at 6 3 GWh in total

..w1th a peak demand of 1 T.MW in 1976/1977, about 5 % of . the total energy:e

consumptlon in the Kathm&ndu valley._

The exlstlng dlSLrlbuthﬂ fa0111t195 in these areas con51st of the

f0110w1ng &nd are. 111uetrated in Flg 3. 7

Dlstrlbutlon Facllltles in Bhaktapur
©.oand Th1m1 Service Area

'11 kV Prlmary Llne

Number of feeders . = - . 2 feeders:(one_feéder each)

.Length Qf_O.H, 11nes _ _ . 16‘km_(approk)

Distribution transformers

-Tota1 Capacityfbff££anéforméf§_ - '2;boo'kVA (aﬁbrOX)

_The ex1bt1ng 11 kV feeder 1t the Bhaktapur substatlon 1s exbended to
Dadmlkot and Bhakrapur towns,branchlng from the 11 kV connectlng 11ne

.between “the’ Sundarlgal power station. and Bhaktapur substatlon

_Thé'exiSting’féédér}bfjtﬁé’rhimi substation is extended to Thimi btown

“and'Bode.ﬂ_5

' PATAN SUBSTATION AREA

'The Patan Subqtatlon is located at the south of Kathmandu and suppl1es
the energy to the r951dentla1, 1n5tltut10na1, 1ndubtr1a1 and monument

zones in the southern area of “the Kathmandu Valley.

The energy consumptlon Ain the area 1s estlmated at 15 9 GWh wlth a peak :

: demand of 3.7 MW in 1976/1977, about 12 % of - the tobal energy consumptlon
.1n the Kathmandu vqlley ‘ i

71'Thé'existihg distributiohﬂfécilities'in this_aree,consist:of the folloving

‘and are illustrated in Fig. 3.8.

3 -1



Dlstrlbutlon Pacllltles in .
Patan Serv1ce Area’

11 kV Primary Lihes
Number of feeders - Co ' 4 feeders

Length of liﬁeé R . o R _39_km (approx) o

3.3 kV'Pfiﬁdry Lines
' NumberibfffeeaérS' _ ‘ . 2 feeders.

i Leﬁgthﬂéffliﬁes: : L A o 5 km (approx)

Distributidﬁ'Transtimers

Numbor of transformers 11/0 4-0.23 kV) g ' 67 nos.
Totdl capa01ty of transformers (11/0 4—0 23 kV) ' 3,960IKVA
—do = (3. 3/0 4-0 23 KV) ' 680 kVA

The éxisﬁing 11‘kV”fééaeis-a:é-eXtendéd to Chapagaon,'deawari and
Pharp1ng The. Jawalakhel feeder is further ‘extended to Walakhu w1th the:
3.3 kV'system thlough ‘the 11/3 3 kV transformer at. Saugal

The 3, B:kV'Patan"féédéf-is exténded“to'Kwalaﬁhu-éhd cbnhectedlﬁérthe
3. 3 kV 11ne of . the Jawalakhel feeder and to the Teku dlstrlbutlon

. systems, whlch are normally separated by openlng the lsolators

_3 5 Power Tarlff Structure and F1nanc1al Status of NEC

-fThe current power tarlff structures of NEC effectlve slnce Aprll
1976 are shown in Table 3. l The power tarlff is ClaSSlfled into the

f0110w1ng seven categOIIes.

 {1) Domestic -

:(2)5'1ﬁdustry'

(3) Céﬁmefcialf'j
(4} Street llght .
(5)'_Irr1gat10n and Water supply -
(53,;T?ansportatlon_f

{7) Temporary connection’

3 - 12



h The tartff for unmetered domestlc consumers is uncertaln. For meteredﬂ:
consumers the tariff conalsts of demand charge for 1nsballat10n and _
o unlt chmrge fcr energy consumpblon. The unlt charge is- free uptc cer~:

: taln amounts fcr the dcmestlc consumers

Prcgreeelve charge system 1s adopted fcr dcmestlc energy sales.:.f-Vf
Separate charges are prcv1ded for the 1rr1gat10n and watersupply and
.:fcr'the transportatlcn bus1ness, whlle nc spe01al charges are prcv1ded1

“for other governmental or publlc establlshments.r_

" The annual revenue and ehpendlture of NEC are tabulated in Table 34 2
Lahd?summarlzed belcw referrlng tc the annual report of- NEC f01 the r'w'

 Year 197)/76

Year .E Net Revenue(xlO Rs) Expendlture(xlo Rs) Balance(xlOBRs)
_'_1966/67‘4 4,982 2,846 AL 2,136
Coerfes S99 5,076 e
68/69 6,400 s;par 1154
f69_/70.”‘ s 7,.8:151_: s 7,676 - PR 135 N
To/m el s ars
CTYT2 o9 8700 L 85y
_72/73j-, , -1é,13p o o '10'6§cc__ S '1,510l
/T4 s,z g0 oia
74/75 18,610 f__“1-725 887 . =T,277
f"75/76f:.f _f23sii4f‘%”f: o - '132,233f.'1j f',_.7'F9,1191

"Ae seen 1n fhe above flgure, revenue durlng the past flve‘yearerfrcu.-_ _
‘.:1970/71 through 1975/76 1n&10ated a large 1ncrease at the annual average
=:_'growth zate of 22 T agalnst eold energy 1ncrement of 15 %, and thc -,-{?,
.:}flnan01d1 status upto 1973/74 was SOund - H

_'The flnanclal return of NFC in 1974/75 and 1975/76 waS, however showed a defl—.

:_cit}- It seems malnly caused by the ccnsumptlcn cf hlgh p"i

' }the cperatlon cf d1esel pcwer statlons necessary tc ccver the' shcrtage cf

_7hydrc pcwer supply

C3-13



TARLE 3.1

POVER TARIFF. OF NRC

NEC. -

CNPS

Bharatpur ¢

DOMESTIC

) upto 25 kWh o
by oo 100 j__

. C) . n 300 L 7

- d) abbvé'SOO" <

. Mlnlmum charge‘ '

: é) upto 15 A meter.
b)) 16 te 30 LM
Ce) 31 tQ,QO_- ﬁ'-.
“d) 61, to0 100 - "
”_é)fabove 100 _f

QINDUSTRY

_a) upto 100 kW
“demand charge
Cunitt charge
b} above 100 kW
demand charge‘
unlt charge_ :

__COMMERCIAL ]j

demand charge'
" unlt charge

-'STREET LIGHT

a) metered

b) unmgtered

P ;'40'W :
100 W
125 W .
200 w ; .

='IRRIGATION & WATERSUPPLY

;.TRANSPORTATION

demand charge

'_;TEMPORARY CONNECTION L

a) mnet ered :
b)_uumetered :

- :2) Palsa/kWh .
35 oo
42
50 SELLEN

u8 50 Rs/kW/month -

25 Palsa/kWh

lT;lSZRs/kW/moﬂth-~-

20 Paiga/kWh

“3"18 o Ra/kW/month
20 Palsa/kWh

| 25 Paisa/k¥h
210 Paisa/W/month

0 °18.00 Rs/kW/month
'5, unlt charge ?‘_-_ o

25 Paisa/kWh -

75 Palsa/kWh
35 Palsa/W/month

TG ?5 Rs/month,'ZZIkWhjfree o
;f'31) 00 Ty 45 o
32500 w90
53:50- M L 135
116,50

"

'. n .
TR
© i1

" data not aVailable'

- 6.00° Rs/month &
12 k¥h - free-

5,00 Rs/kw/monthﬁ*'

25 Palsa/kWh o

18. 00 Rs/kw/month '
: 20 Palsa/kWh

-.253Pai§AVKWh”"

L3, OO Rs/month .
i 50 o '

7250 ‘H

8,00
l) OO .Il .

" 18.00 Rs/kW/month
25 Paisa/kWh

;j5_75 Palsa/kWh 2
;-’35 Palsa/W/month f‘

US$1.00 = Rs.:

'12,5§-ﬁj:- ﬁ""
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EXISTING TRANSMISSION SYSTEM
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_Fl6.3-2 _'E'XI'S;TWG-D/_L-'SYSTEM OF KATHMANDY $/S
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F{G 3“-3 EXiSTING D/L SYSTEM OF TEKU S/S
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© FI6.3-5 EXISTING D/L_SYSTEM OF MAHARAJGUNJ S/S

TEkY RING.
_ ~LINE 'From ..
MAHARAJGUNJ §/8

MAHARAJGUNJ

‘s/s

11KV RING -
" LINE From
i CHABEL S/ §

~ BALWATER
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TO K-2 D/ L

system ____ .

LikV=BUS -
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LAMTANGIN -
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TO CHABEL D/L _

| system o
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g
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| FI6.3-6 EXISTING D/L SYSTEM OF GHABEL S/S
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11KV RING LINE
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| FIG 3-7 EXISTING D/L_SYSTEM OF BHAKTAPUR S/S AND THIMI S/§
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FI6. 3-8 EXISTING D/L SYSTEM OF PATAN S/S
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- SECTION 4

POWER_DEMAND FORECAST OF KATHMANDU VALLEY

4. 'Current Power Demand
Recent data of NEC for power. generatlon and c0nqumpt10n in the CNPS are'

summarlzed belowy

Powef Gene:atioﬁ and Conéumptioncof'ﬁhe‘CNPSg

Eﬁéfgy.  Peak . . Load Loss Energy"

'YEAR_. ‘ Genereted © Demand - Factor Factor Sold
FEC (Mwn) I VO (B - {M¥h)
1963/64 - 13,740 3,550 ez L 600

64765 . 15,690 3,800 448 . - 8,040
65/66 19,620 - 4,800  40.6 = 9,820
- 66/67 22,520 6,650 '44,1 6.9 14, 209

67/68 . 30,360 8,210 421 38.6 18,64

68/69 36,120 9,595 . 4.6  39.6 21,807

69/70 44,870 11,560 44.3 ©36.6 28,461

S70/70 53,650 13,860 442 - 3L5 36,761
: 71/12 65,950 17,500 43.0 - 29.47 46,534
T2/73 81,269 21,280 43.6 - 273 59,076
7374 96,205 - 25,500 431 327 . 64,728 -
Cga/75 100,550 30,240 . 4L.4 . 30.8 75,786

75/76 124,849 - 31,880 447 3000 e87;423e i

Durlng the last ten,years from 1966/67 through 1975/76 the energy con-:.
-sumptlon has 1ncreased from 14 200 MWh to 87 400 MWh w1th dn average -.EH
"annual growth rate of 22, 4 % Whlle the peak demand has’ 1ncreased from
6, 650 k¥ to- 31 880 kW wlth an. average annual growth rate’ of 19 %.

: However, 1ncrement of energy'consumptlon and peak demand in, the last
.:few years (1973/74 to 1975/76) ‘show the annual growth rates at 16 2 %
. and 11 8 % Such recent decay of 1nczement seems to be attrlbuteble te e
f.lnsuff1c1ent capacltles of the power supply system. Appllcatlon for:
new connectlon has been suspended by NEC due - to ahortage of the power

.”supply capa01ty



CIn addltlon, enelgy consumptlon 1n 1976/77 was suppressed only to an
'1ncrease of 5.7 % over the prev1ous year due to the shortage of supply
capa01ty5 although the potentlal demand would have Jncreased at the hlgh

‘ rate 31m11er to that of the precedlng years.

The monthly energy productlon, peak dem&nd and the typlcal da11y load
curves of the System are 111ustrated in Flgs. 4 1 to 4, 3. As seen in the
_flgurcs, the seasonal variation of power demand is réemarkable m&rklng 1ts :
:peak in the w1ntcr season from December to February. The dally 1oad fe,ctor“E
is about 60 % in the w1nter season and obout )5 % in the summer season

as seen in the typlcal load curves. . .

The- energy consumpt1on records are. avelleble for clesslflcetlon in the

follow1ng flve categorles.

e); domestlc“use:
dh) dlndustrlal use

c) commerc1a1 use

d)_ street llghtlng use and

de)"other uge-

The past records of number of the consumers and’ power consumptlon by each
category are summorlzed in Tables 4. 1 and 4.2, As seen 1n the tables,

about” 60 % of - energy consumed in the CNPS is by'domestlc consumers end

-__about 20 % by 1ndustr1&1 used in 1974/73 and 1975/76 SIHCG the

energy has been malnly consumed by domestlc consumers, the present snnual
load fector is relatlvely low at 40 %o 45 % However, the 1ndustr1al
demand shows very rapld increase compared wlth the domestlc demand._ Such

tendency w111 ‘continue- unde1 the 1ndustllzat10n plan’ of the Government

._,Total energy 1oss of the. transm1331on and dlstrlbutlon systems is worked
_out as.’a balance between the generated energy end sold enerﬂy at about 30 7"
Cof. the generated energy Such high’ energy Loss is suppoeed b0 consist of
not only'phy51ce1 losses due to smell 51aed conductors and 1naccurate S

'meterlng system but also 1llegal consumptlon of cnergy

i_The abovestated power data are fTor the whole CNPS 1nvolv1ng Hetauda and
BlrganJ arcas Though the reglon for thls proJect is Kethmandu valley,



the detalled 1nformat10n of . power data for. Kathmandu v&lley are

'not avallab]e.: However,_ t 1s obv1ous that the most of the - energy to the
:CNPS is consumed in the Kathmandu valley n thls report it 1s assumed
'that the valley occuples 85 % of the total energy consumptlon of the CNPS.:;s
in 1975/76 ' ' '

: Typlcal 1oad1ng and voltage varlatlon of the substatlons on the rlng

'lines are. shown on Table 4 3 and 111ustrated in F1g 404 to Flg 4, 14

'4 2 Power: Demand Forecast

: 4 2 1 Forecastlng Method of Power Demand

_At flrst the past trend of energy consumpt1on was studled in detall
'ApproPrlate growth rates were. assumed referrlng to the past trend tsklng
account of such relevant factors as poPulatlon, 1eve1 cf energy consumpu

'thH, developlng plans, etc,

y SlnCe the power consumpt1on in the CNPS was recorded over the past some
: ten years belng clas51f1ed 1nt0 domestlc, 1ndustr1&1, commerclal and other '
demands, dlfferent growth ‘rate for each category is analysed and applled

_for the fo;ecast

' The dlstrlbutlon System planned in thls report is ready for connectlon

.of new consumers with the follcwlng schedule

Startlng connectlon_ﬂéo;...gf..' 1980/81'h
Up“to 40, 000. connections .._.'.._ 1982/83_'

Up to 50, 000 connectlons i 198)/86

;The total demand in uhe foxecast is obtalncd by summlng up’ the grow1ng demand '
of each category and addlng energy loss consumed in the system. The energy

jloss of ‘the system was recorded at more than 30 % and it is. assumed to:

' 'contlnue by 1980/81 untll thc 1mprovement of the dlstrlbutlon nctwork is

..:expected to start and then gradually to decrease ultlmately to 15 % on

.'Hcompletlon of the planncd dlstrlbutlon system._



4 2, ? Domeetlc Demand

lThe growbh rete of domestlc demand dullng the pest few years ffom 19?3/74
“through 197)/76 was 12 b per ‘annum on the average agalnst 25 % for the.,

-”preV10us years from 1966/67 through 1973/74 as seen in, Table 4, 2 .The-
decllned growth rate seems to be euused by the restrlctlon of" power :

| supply atbrlbutable to lack of dlsbrlbutlon capac1ty “of the system.__

-Aeeord1ngly, such decline is assumed to contlnue up to 1980/81 until
.completlon of the: Kulekhanl No,1 power statlon and’ the 1mprovement and

'“expan51on 6f the dlstrlbutlon network can be expected to be’ 1mple~

' mented;

Accordlng to the census, the populatlon of Kathmandu valley 1n 1971 was

618 911 and the number of" persons in a household was 5.57 iu average (refer -

:to Rural Development Plan for- Kathmendu V&lley) The growth rate of
populatlon in the Kathmandu va11e3 between the census 1n 1961 and 1971
Cwas 3.5 % per annum in average. ThlS growth rate is applled for estimat-

ihg the.future‘§0pulatioo.

As mentloned in Clause 4 1, there wlll be only few new connectlons before
"~ the 1mplementat1on of the planned d1str3but10n qystem due to shortage of
powel supply capac1ty of the exrstlng dlstrlbutlon system, however, the.

-potent1al power demand 15 assumed Lo grow at a conservatlve rate.. Such

"1ncrease of . potentlal connect:ons ef the domestlc consumers w1ll be met

' uby the 1mp10mentat10n of the first stage development of the dlstllbutlon '
system and the number of new connectlons is essumed Lo grov rapldly for
several years on completlon of the planned d1str1but10n system. The

:electr]fleat1on 1at10 1n 1990/91 Wlll be about 77 7

The average energy consumptlon per one consumer was 859 KWh in 1975/76
_ ThlS value is comparatlvely low and 1s assumed to increase et the average
-rate of about 8 % perjdnnum, wh11e the 1n1t1al power coneumptlon of the

‘newly'connected consumers 1s assumed as 800 kWh per annum in average

;The forecast of the'domestic‘poWer'eonsuﬁption_up_to'1990/91 iS'given

‘hereunder: -



L xp Consumers COHSUmPt1°“ . TOt“l
o c*) No.'of - 7. - Increase per Consumer: Consumpt10n-”
Year - Populatlon Household - Number (o) ~ . (kWh) - _ (Mih)

-'1971/?2 __618,9;1' © 11,115 f"':';i-_“ E - :_' '._ - ) f.- ; l
75/76 640,573 115,036 51,480 4.89 - 859 44,210
16/ '662'Qé3";;11§;629 :.54;656 R R 922 '..'.: 49 8307$.*“
TT/18 686, 198T_“123;195. ' 5531;0_ 2 992 ;-'55,130 :
18/19 110, 2157'_'i27,597 ~.f55,686"_ 1 ':_”13063_':  59,520
79/80 735,072 i51,é7§ : ;55;656 0 S5 64,310
8o/81 '7ed;$oo-=,,136;589"'1555680'f o : Vo4 69,430j:,f’
.81)$3 ﬁ 787,428 .fi41,569p'”757;350 |  3 o am 16330
82/83 814,988 146,317 65,950 15 1,354 'figé'ado
83784 843,512 151,438 75,840 15 1,976 104, 360';.“
;f34?55;* ,8?3;035 _iéﬁiééé gria0 15 1,397 7121 850'
85/86 903,951 162,255;'"i60}309_ 15 L4614z 020
iisg/Sf .'935,§17 167;§63j- 112,546 12 : '-'“1,45i”; ' ” 1§34010 |
87/88  967;550:' 1?5;%%é f'ié5,37p N0 1,497 184;980
_]55789' 1;061,328‘  179,é§ia -i33;é60- g | 1,556 207,660
89/90 1,036;592 '..186,157ﬁf-14i,460 _6 S i,ejl . ?50,%?02

90/91 1,073,183 . 192,672 148,540 .5 1,706 254,890

Note: #1. Growth rate of populatlon for K&thmandu valley
s assumed as 3 5 % per annum :
%2 NumberHOf.person per household is assumed as .

%.57 persons -in average. -



As seen in the above table the annual'pﬁwe}:consumption_isﬁQStimated

- to increase from 49 830 MWh in 1976/77 t0'254;890'ih'1990/91[

4.2.3 Industrial Demand

fAé seen ih.Téblés 4'1 and 4”2:_&nnua1 aVerégé”ihéiéééé'ﬁf numbér of
 1ndustr1&1 consumers and the1r ‘annhudl energy consumptlon in the CNPS
were 13 7 and 38 % respectlvely durlng the period from 1970/71 through
1975/76 ' The ‘annual average growth rate of energy consumptlon dur1ng
the past Pew years £rom 1973/74 through 1975/76 decllned however,

to 31 %. It is not: expected “that such rapld growth wculd further =

continue.

The major 1ndustr1a1 &nd 11r1gat10n demands currenbly under plannlng
_are shown 1n Table 4.4, As seen in the Table,'most of 1ndustr1a11zat10n

--;plans are located in Hetauda—BlrganJ Corrldor

In the demand f01ecast the annual growth rate of the potentlal

' 1ndustrlal demand was assumed to be 20 % up to 1979/80 gradually
 decreas1ng to 15 % thereafter, con51der1ng steady 1ndustr1a11zat10n

'of the area. The forecast for the 1ndustr1al demand under: such" assump—

tion is summarlzed below.’



Bnergy - Increase .

C L ‘Consumption - " Rate -
Year ' M) SRR ) IO
1976/77 19380 -

rris 23,220 20
78/79 B 2%;860 . 0.
79/80 33,440, - 20

CoBo/8iT 0 39,460 18

81/82 46 160 f R 17

" 82/83 o s3,55 16
83/84 - 61,580 | 15
'84_/85_' . 70,820 15
85/86 ° B1,440 | 15
86/87 93,660 . 15
87/88 - 107,700 . 15
88/89 123, 860 15
89/90 - 142,440 15

9ofoi 163,300" 1

Energy consumptlon 1s forecasted to increase from 19 350 MWh in 1976/77 s
to 163 soo MWh in 1990/91._{

4, 2'4: Commercial Demén&.

_The annual growth rate of energy consumptlon of the commer01al categony _
fwas 14 % on the’ average varylng from 8. 2 % to 32 1 % durlng 8 perlod of _
1970/71 through 1975/76

-_It is noted bhat the energy conqumed in thls category was proport1onal
to the ‘number ‘of the tourlsts accordlng to the 1nf0rmat10n from NEC.;;
The relatlon between number of tourlstq V151ted and enelgy consumpt10n B

.of commer01a1 category 1s shown 1n Flg 4, 15

Growth of commer01al demand is much 1nf1uenced by the number of v151t1ng.
'tourlsts to thls .area. Growth rate of tourlsts was 19 % on. the average
fdurlng a perlod of 1967/68 o 76/77 Howaver, the records of the 1ast _
several years show the annual growth rate of & % agalnst growth rate of -

S energy consumptlon of 18 7e: durlng the same perlod



_The- ant101pated 10ads of the hotels currently under plannlng &10 shown in
Table 4.4, It 1s supposed that the above loads are consumed W1th some-
‘-tnme lag. Taklng the such factors. 1nto con51derat1on it is assumed thet

the bulk 1oad of’ 3 000 MWh per annum is added 1n 1979/80.

Demand forecast for the commer01a1 category is worked out under the as—'

sumptlon of annual glowth rate at 13 % to 10 % ‘as shown below.

Energy = hddition ot Growth

B * Congumption © Bulk Load = ~Rate .
. Ye&r.“n'.:- . (Myh) - (MWh) - (%)
1976/77- 8,590 R
Srifts 90 e SR &
78/79 . 10,970 = 13
79/80° . 15,30 - 3,000 13
80/81 . aT,400 - 13
81/82 . 19,660 Co ] R
82/83. © 22,20 0 - 1
83/84. 25,000 - Y
g4/ss @360 - 13
‘85/86 3,770 -2
Be/sT %5260 - 1
e e e
_f8$/897- S 426100 . - 10
S sg/90 o 4e9%0 e a0
90/91 -_51,630 o ~ o 10

_The energy consumptlon of thls category 1s forecasted to 1ncrease from

-8, 590 M¥h in 1976/77 to 51,630 M¥h in- 1990/91.

4. 2. 5 Other Demands'

B (é) Street nghts

iDemand of street 11ghts is: assumed at 1.2 % of the ‘sum of domestlc, in-

:dustrlal and commer01al demands referrlng to the past records

-(b) Others;f

. Energy con%umptlon of thls category 1ncludes NEC'S own’: use and bulk sup— .
'ply and 1s assumed as 10% $0 5% of the sum of domestlc, 1ndustr1a1

'Zcommer01al and street llghts demand referrlng to the past records

4 -8



4, 2‘6-'To£al-némand
“The total energy consumptlon is obtalned as the sum of the energy consumpt1on

.'f01 each category.

The current hlgh rate of enelgy'loss sllghtly exceedlng 30% is assumed
to be 1mp10ved with the gradual 1mplementat10n of the planned distribution -

system and to reach the ultlmmte value of 15% upon completlon of the pro;ect

The current annual load fact01 of 44 Gis assumed to increamse gradually wlth <
'1mprovement of the llVlng standard -and power consumpt1on level and increase’

of day'tlme 1oad, ultimately to 53 %

The forecasted enelgy consumptlon,'energy supply and peak load are shown

in Table 4 5 and summarlzed hereunder.

Energy ' 'Ehérgy o : - Peak

S o ' Consumptlon .. Supplied . Load
_Year - EE !MWh!_ co MWy (kW)
- 1976/77 o "sels%b - 122610 31,370
- 78/79 '_ _._108,530 Lo 155,040 38, 480
Cso/81 138,670 198,100 47,110
- safe3 179,570 239,430 0 54,660
84/85. . 239,340 . . 295,480 64, 8705
" 8e/8T 313,160 368,420 '79 350
88/89 399,480 . 469,980 . 101,230
90/91 499,760 - S87,950 126,640
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' TABLE 4 4 — CNPS Ma30r Industllal, Irrigatlon,' 3
' Water %upply and Hotel Loads Planned

a (Sourhe: Dnta supplled by Industrlal Serv1ce Center Mlnlstry _
' ' of Industrles, Nepal Electrlclty Corporat1on and World
Bank Flectrowatt's Report table 5, 1) .

1976 Cement Factor o | o - j: ' ._ g 1,6é0"kw7
| - British. Gurka Tran31t Camp _'__ 1 S _ﬂ S  25¢ "
._Getl Bakery o . -'  ) _ R B  ?§9:“'
Krlshna Loaf:i ' ' _: "~: o . =5662ﬁ o
Troll“e}.Bﬁé.lffaj'éct'-:: ' o gen
Biscﬁiﬂ;Facfbry - S :-J :_ ._. . . 640‘"“
Glass Plant (Hetawda) g5
: Flodi«_mn- ooy : 300
_i977  'Da1ry Exten310n o L ' _. o o o iSO "
e AngCultural lee (HEtauda)  - SR SRR TR P i160;ﬁ U
1978 V'Mlll (Hetauda) : .:_; CoL _. o e ‘SQ-"
'thton_Textlles (_ "”:). o ',:  ' . "ﬁ _7?6.“.1
.Plywoodrindust?y'(=3“:=). AR - _'. . '590 #.’
Végetéble Ghee-ihdﬁstry.(""_i) S .  _“‘3'~_'1f 865ﬁ¥i'
. Brlck Industry Bhaktapur o SIS ' : S '5§b 9.
. Leather Factory (Hetauda) g 2'._-' AR  3 -803ﬁ:'.
Water Supply (Pharplng, Kurtlpur, Alrport _ .1 ;;;:.' _
Boroholes, Mlscellaneous) C e Col,eTon
1979 Ulensit Industry L e
' Slate Factory ' '5 S_'f ST - o ”°J;71007ﬁj
: Small Industly ;}; SR . : R 'Tzif_t - ;45 “j
’ EMar1da Mlll (Bala;u) ..._. L  _-','. : - :“::?;i80'"?
- _i_Cement Factory (Narayanl) . A : r_f ‘ 21;l2$?y i
1980 Cement Factory (Narayanl) '.-"? &-35?'“ .,.; -iji25 ﬂ} f
- ;Chltwan Valley (ground water 1rr1gat10n)-' ) ._SQQQO;"i7-_
-Rautahat(ground water 1rr1gat10n) - o o _:ébd & fﬂ
Bara/Parsa(ground water 1rr1gat1on) L  _* :1;566_kw .

_:4:.;:._1.2- :



1982

1985

'. Water

Pused

Supp]y (Lalltpur, Bhartapur, Borehole)

MagneS1um Phosphate (Hetauda)

Refractory ‘Brick Plant (Blrgang)

“Rolling Mill (Hebauda)

'.'Iron Works. (- " )"

Total |

_ Hotel:
1976
'.Hdtél

Hotel

1977
1978

1979

Total

' Magn931te (Kharldhunga/Lamosangu)

Tourist Village Bandha

Hotel

“ﬁbféi
Hotel
Hotel
Hotel:
~ Hotel

Hotel
~ Hotel

Hotel

Hotel

Maila (Tﬂaﬁél)
Yellow Pagoda .

Shanker

Narayani -

M&héélg _.

Kathmandu

‘Annapurna (extension) .

Tfipura'”.

Everest Internatlonal

Yak and’ Yetl

:Soaltee Ober01 (extenqlon)

Soaliee-0b9r01 (oo B

© 1895

420
450

1,800
1,830

"

M

1l

27,062

180"
a7y

113

113

115

.140.

200

800

300

".500
800'

: 300

300

KW

1
"

n

4,536

kW



o¥9*9eT

o otTéett

L 08968

T ogedeL

umowmﬁmw
oLg’ bo

09€°6¢
mooo¢¢w
u___oww“om
OTT Ly
00E‘ ey
owvhmm
amwmmw

0LEFTE

o<
.ww‘
8
Ly
op
sy

s

066° 185
;. ooﬂ“mnw
- 086%60%
__nmwkow¢:
B 62¥ 89
”wmnowwhpwm.

0874¢62.

0Tz 59z

0y 65T

0614512
00T‘86T
 _ omNywhw
L op0“geT
00 0PT -

L olefezT

cT

a:mH

o1

&1
:.mﬂ.

o1

6T .

KA

<z
‘BT .

0t

ot

o€

0¢

019

0z0°86

. 0L6°98

. 09L466¥
RIS
_u_ _ow¢jmmn_
 oostcse
ostere
080°G.LT
C oretecz
oumwwom;
0L5“6LT
~oLetest
 __,_oH@‘mmw
,Hoomhnmﬁ_

0ge 80T

co8‘cz.

09212

00802

0581

_MOmh«bH;

ompmoﬁ

09961

LOES T

ogs'el

.onﬁHH_
_o@m.oﬁ;
;_oom.oﬂ_
w_ooosm_
___:oomnw,. :

olgtl

OF9‘s.
or0's
o6v°s.
osste
005t
‘.omo“m_
,Hom@,mm
_ommwm

© 0861
k.OWNmﬂ.

S ozgfT
9etT
omﬁww_
090°1

0¢6-

0£9°1¢

;Homeow
mowmwmw_
Hm?Qmwan
| oommmm_
onre
09€se
__uoﬂwmm_
ez
o996t
00¥* LT
osetet
;owmwoﬁ
0TL%6 |

065°Q

_ oUme®H_
,;owvumwa_
- oteet
0024201
 099%cs
ovveTe
aegtoL
086°T9
,NOmm%mm
_“momﬂh@m 

09746

ovr e

098412 -

pzzfeeT

0SC6T

- 0Z€ 66

. 068vee
‘_ONHWQnm
099* 202

-~ ogstret

_ oﬁornuw

" ozotert
_mTOmeHNw

09901

00¢° 68
0gciol

0Lt 69

OTE S

oetieg’

0e8t6r

| T6/06
08/68.
_”mm\ww
_ mww\hw.
18/98
www@wxwwa
sy
 vm\wm
/28
wﬁ@w
_ 18/08
_.‘mm\oh.
sy
. wwﬁ\%% _

L LL/9L6T

)

. peOT ¥Eeg

{6) .
R
”MdOH.mﬂqﬂ

{UAN)
£1ddng

‘ABxsuy

A.&v ._..,wa.oa

Togoeg sso
. A8xeuy

3500

_mpmmﬂg.. wmﬂbHoEEoo ..wmﬂa%mdwnH
199118 _. _ )

a..mgazv.QOﬂmedmgoo A5 xsum

- TETTVA NANVAEIVE 40

ISVOZHOL ONVWEQ €'+ IIEVI

T oTisemoq . A€8X

4.~ 14



OY9°9ZT 0TI £TT 0£2 10T 08968 0SE‘6L OPS 0L 0LE‘Y9 09E°6S

099°7¢ 042 06 OTT Ly

00€° £t 08b 8L

0z5 45 |

oLe‘Te.

 .HmPo&

096
oey
00171,
Mommnm=

026°¢

RSt T

066°6

O8rieT

0ZCFLT

000° 1€

Ommxmm;

0ey

o6

060°T.

0€1‘e .

orsie-

0162t

orLts

O¥T 1T

TAE R

00LLZ

otz‘ez

€6
ot

0801

0L6T

0ezie

008°TT

Ommhn

- 086°6
ZSEEET
L o0Live

_ohmhmm

026

oey

OTLUT

0zg‘s

0T6°T2

069°€T

ot
oz,

090°T -

ogg‘e ocvie

0ZTSOT 068°8

0€6°9. OEL S

08L¢L

0SS TT 046%6

OTY,
0C0° T

09v¢ T

omvwmﬂ_

0iz1z

006

0£0°T

0621

0LT Z

048 L

086°Y

0689

0orsfs

052 LT

0T 6T

010¢T
09T T
066°T

S0Lely

06L°L

048

. oor

0202
AL N

05651

06781 .

066, -
090°T
osLiT

0st°9

otTtL

096

00¥

066°¢

0L9°¢

061

098°9T. 09 4¢T 0ET HT

098

066
086

or9¢T

- 0£z¢

_OWmﬁo_

61034

086

0TF ¢

060°€T”

086

Nei s

._Omm_

00¥

.mQﬁmad.

0gps

0€0%9-

ovofzT

.‘”ooo
o8
orT's 0Ly
020'¢
,dmﬂw

OLT'S

00v  -00%

00¥ . 00T
- 008

L 08ET

o6
oty
oos's
om@ﬁﬂﬂzomwyoﬁ

008°€T OTO'ET

L oov

ooz

- ozL

Q0%

- 0TZ'T
A
08%°Z

- 028°¢

0T 9

080°6

mpOOm

00z

089

Tt
oLtz

0T

0ze's

00

L058°¢

ovsie

0$9°TT 010 11

- Q0¢

" 002

00€

.@Oﬁo

0zE

086
014

“06T

029

h.H

‘e

‘1
n.m.
‘g

‘Lo maEr

IIOVNVE
. ISOMNAS

© TE0STHL

TR

' aveivae
| _qmmqwo_

- CNOO CVAVEVR
 nevive

NVIVE

2

_1Hw_

101

- 16/06

06/68

. 68/88

88/L8 . 18/98 98/S8 <g/¥8

ve/is

_Wm\mw.w

28/18.

18/08 08/5L 6L/8L

8L/LL ~LL/9L

- uvaEs

S uoTgels

BN

XETTVA" AQNVWEIVY @RI NI NOLIVISENS HOVE. 0. ISVOR¥0d (NVWAQ VAL 9% H1AVL

4 -5



ENERGY GENERATED
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FIG. 4.1 MONTHLY ENERGY PRODUTTION (CNPS)
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