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. Project (MCVEB), .- -

CHAPTER 9
- ON-GOING REINFORCEMENT PROJECTS
IN THE KATHMANDU VALLEY

- General .

To meet the rapid power demand growth in the Kathmandu Valley which accounts for
more than half of NEA's billing, several projects for reinforcement/upgrading of the
existing transmission and distribution system are under progress or will be

_implemented in very near future.

This chapter briefly describes these projects.

Power Sector Efficiency Project

- At the request of HMG/N, IDA and ADB conducted a diagnostic study of the Power

Sector of Nepal in 1987 (Power Sector Review (PSR), Jan. 15,1988), and IDA
prepared the Third Technical Project (Cr.1902-NEP) to help NEA implement the PSR
recommendations relating to preparation for investments in generation, transmissibn
and 'distribution, upgrading of existing generation facilities, electricity tariff and
improving NEA's operational efficiency. Under the Cr.1902-NEP, the following

maior ,stu_dies: have been conducted by NEA with assistance of consultants. -

(a) Long-run Marginal Cost and Tariff Study -

(b) Updating of Least Cost Generation Expansion Plan

{(¢) Ten-Year Transmission and Distribution Master Plan

(@) Rural Electrification Ten-Year Master Plan
(e) Feasibility Study for Upgrading and Refurblshmg the SSMW Trisuli-Devighat
- Complex

_Du_e to the prbblems discussed in the abov_e-mcritiot;gd studics and the need-to fill the

generation gap prior the Arun Hydroelectric Project commissioning, the Power Sector '

.« Efficiency Project was formulated to address power rehabilitation investment needs and
-NEA's institutional development as well asto support actions.in energy conscrvation



The major objectives of the project are to support the 1mplementat10n of the agreed
strategy set out in the PSR through:

(a)

(b)

(©)

augmenting effective gencrating capacity, reducing losses and improving the load
factor to meet the projected demand (in total by 40MW equivalent) at the least cost;

strengthening NEA's institutional performance, and -

enhancing energy conservation measures.

To meet these objectives, the Project includes:

(@)

)|

o

rehabilitation/upgrading of the 35MW Trisuli-Devighat hydroelectric plants and
other existing hydropower and diesel gcneranon plants, mcludmg provision of
spare parts and maintenance facilities; ' T

reinforcement/upgrading of the exxstmg transmission and dlsmbunon systcm in the

. Kathmandu Valley;

prov1s1on of equlpment and materials 1o 1mplement Phase 111 of the Loss Reduction

Program

)

®©

(d)

(2) |

technical assistance to improve the effectiveness of NEA's management, to train
higher level and support staff, to improve billing and consumer management, and
to provide consultant services; ' Y ' :

provision of equipment and furnishings for the NEA's headquarter offlce and a
trammg center; .

implementation of the MCMPP, and

energy audits of major industries,

The component of the above item(b) is titled "HV Transmission/Substation

Reinforcement in the Kathmandu Valley" and includes the investment to: (i) increase the
66kV transmission capacity; (i) atgment the 66KV transformer ¢apacity and construct
two 66/11kV substations; (iii) construct 132kV and 66kV transmission linés; and (iv)
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9.3

“provide equipment, spare ‘parts and tools. The.sco;ie of works for the HV
- Transmission/Substation Reinforcement in the Kathmandu Valley is summarized in
- Table 0.1 S

Loss Reduction Project

_Anhuai system losses of the interconnected system averaged 27% to 32% of gross

generation during 1985/86 to 1989/90 and such high system losses have been a critical

. problem affecting NEA's operational and financial performance. - Technical and non-
. technical losses have each contributed about half of the system losses. - The technical
losses are caused primarily by improperly and inadequately planned distribution system

such as overloaded transformers, overextended lines, nnderrated lines, POOT service

- connections, poor power factor, efc., while improper billing, illegal ‘connections and

incorrect metering are the primary causes of the non-technical losses (see Aninex-4).

© . Under the Marsyangdi Hydroelectric Project (Cr.1478-NEP), IDA provided financing
 for Phase T'of NEA's Loss Reduction Program (LRP). The System Loss Study was
- “carried out by BEI (UK) in 1986, which identified a phased approach to loss reduction

over a five (5) year period. Under the same financing, the first two years of the
LRP(Phase I} aimed at achieving loss reduction in the Kathmandu Valley over about
two year period, and provided for: S ' = e

" (a) Tesealing of 100% of customer installations and rehabilitating 40% of electrical

services, -

- +(b) phase balancing of 60% of electrical services, -

| (c) trial installation of 55km of aerial bundled conductors,

(d) equipping a meter test station in the Kathmandu Valley, and

(e) upgrading of statistical metering at generation, import and export points.

Phase 11 of the LRP would continue Phase Il in the Kathmandu YalIéy’ and extend the

successful elements to the rest of the country. The equipment and materials to be

~ procured under Phase III are listed in Table 9.2.



9.4

Phase I works was firstly scheduled to be financed under the above-mentioned Power
Sector Efficiency Project,but eliminated from the Projectas a result of loan negotiation
held in Washington from April 29 to May 3, 1991, Then HMG/N has requested that
the remaining loan for the Marsyangdi Hydroelectric Power Project be reallocated to
cover the above-mentioned LRP(Phase I1I}.

Others

- Inaddition to the above-mentioned reinforcement of power transmission and

distribution system in the Kathmandu Valley, the following reinforcement works are
scheduled to be implemented:. ' '

: Additibn‘ai-_stringing of second circuit conductors on the double circuit towers between

Siuchatar and Patan

- This work is planned to be done by NEA by March 1992, The necessary 66kV
-switching station and its control and protection equipment at both the Siuchatar and
_Patan substations are scheduled to be procured under the Power Sector Efficiency

Project.. -

Restoration of Lainchaur substation

HMG/N has requested KfW to finance the restoration of the 66kV GIS (Gas Insulated
Switchgear) and 11kV feeder cubicles. The 66/11kV substation was constructed under
financing of KfW at the end of 1989, but burnt down in July 1990 by a spreading fire
of 11kV cubicles which had been installed at the old building in 1982 and shifted to the
new GIS building under the above project.









CHAPTER 10
- DESIGN CRITERIA

10.1  Local Climatic Condition

Climatic records in the Kathmandu Valley are summarized in the Tables 2.2 to 2.5.
Absolute extreme high air temperature and minimum air temperature historically

- recorded in the Kathmandu airport are 32.3°C and -3.5°C, respectively. However, for
-the safe design purpose, the same conditions as those applied for the last 2 phase
projects in the Reinforcement Project of Kathmandu Valley Distribution Network will
be applied for design of facilities in this Project as mentioned below:

Minimum ambient temperature @ -5°C
Maximum ambient temperatare : 40°C
Average ambient ternperature T 20°C

.The maximum wind velocity to be applied for the Project is assumed at 25m/s, since -
" extremely highest wind velocity recorded in the Kathmandu International Airport was
" 52 knots (equivalent 26.75m/s) and the velocity of 25m/s has been apphed for the last 2
phase projects without any trouble.

10,2 Design Wind Pressures

The wmd pressures to be taken into account in design of pro;ect facilities are as

.. follows:
(a) conductors and wires : 35kg/m?
(b} lattice structures . 130 kg/m?
(¢) tubular sguctures : 31kg/m?
(d) - insylators and hardware - 55kg/m?
(e) equipment : 100 kg/m2

10.3 . Sag Computation
-, Sags of overhead conductors will be computed under the following assumptions.
(a) maximum conductor temperature to be 60°C taking account of temperature rise due

to.current flow.

].0" 1:72



10.4

10.5

(b)

(©)

(d)

{e)

minimum conductor femperature to be 0°C, aithough ambient minimum
temperature is minus 5°C, faking account of such case that maximum wind blow at

extremely minimum air temperature is very rare.

EDS (Every Day Stress) to be computed at:20°C,

minimum factor of safety of conductor stiess at maximum wind pressure at 0°C to
be 2.5 and that for EDS to be 4 against the ultimate tensile strength of conductors.

maximum sag of conductors to be assumed- under the conditions of maximum

congductor temperature in stiil air.

Minimum Factors of Safety

(a)

()

()

(d)

structures, tubular poles, other kinds of supports under maximum working loads
on them against their ultimate strengths ©............... i 2.5

conductors under the maximum working tensions agaifist: their ultimate tensile
SIrengths ... et LS

insulator sets under the maximum loading condition against their mechanical
breaking Strengths .......vviviiii v 2.5

foundations of structures and support under the simultaneous maximum loads
against ultimate ground bearing capacity and uplift resistance............... 2.5

Minimum Clearances Required

"The following minimum clearances from conductors will be applied:

(a)
(b
)

(d)-

(e)

132kV line above general terrain............o.cooiinnd .. 7.0m
66kV line above general terrain ............ TTUTPOUPRN laniilie0m
66kV line at main 10ad CTOSSINE.....covvviiiimniiini s 7.0 m
11kV line above general terrain ....... ... o0 a0 6.1 m

11kV line at main 10ad CIOSSINE....evveeermrmririiiiinneriiirenesiisionin. 6.6m
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(f) 66kV tower steelworks from live conductors:

suspension type tower  : still air & 20° swing .............. 645 mm

40° SWINE .o ovviiiiiiriiiiaiee 525 mm

552 SWINE ..ovviiiiiiiiieiiaens 400 mm

tension type tower + still air & 15° swing ...l 645 mm

¢ 40° swing.......... e 400 mm

(g) separation between 11kV bare conductor and LT bare conductor........ 1.0 m
(h) separation between 11kV bare conductor and LT insulated cable........ 0.8 m
(i) 11kV phase spacing of bare cONAUCIOrS.........corvecervireeierererrirennss 0.8 m
(i) vertical spacing between 11kV bare conductors......vvverarinnens 10m
(k) 11kV phase spacing of cables........oooviiviriiiiiiiiiinincininen, 04 m
(1) LT phase spacing of conductors .. ...oiiiiiiiiiiiiiiineiianiciaratr s naencas 0.3 m

10.6 BIL of Electrical Equipment

(a) Highestrated voltage : 132kV.. ..., 145 kV
00KV o i e 72KV
| 0 S PP 12kV

(b) Impulse withstand voltage : 132kV ... i 650 kV

BOKV Lo 350kV

TIKY e 75 kY

(c) Impulse withstand voltage forL A : 132kV . ... 550 kV
| BOKY ovvvieeireree e ne, 300 kV

TRV e A kV

10.7 Standards Applied

Materials and equipment will be designéd, manufactured and tested in accordance with
the requirements of JIS, JEC, BS, TEC or other international standards.

Erection of the facilities will be executed in conformity to NEA's practices and

regulations and rules in force in Nepal. Safety measures for workers and the public
will be especially and severely controlled under the Project.
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CHAPTER 11
FEASIBILITY DESIGN OF HIGH VOLTAGE
'SYSTEM INCLUDING RING MAIN SYSTEM .
Selection of Sub-projects for Feasibility Study
11.1.1  Criteria for Selection

In ‘t.hc master plan study described in Chapter 7, eleven (11) sub-projects were

~ identified as urgent and important measures to be implemented up to 1995/96 for

reinforcement of the existing high voltage (HV) transmission system in the Kathmandu
Valley. '

- On the other hand; as explained in.Chapter 9, the reinforcement projects of the existing
_system in the -Kathmandu_Vallcy under financial assistance of IDA and other donors are
_ in.progress in parallel with this study. For the Power Sector Efficiency Project, a loan

negotiation has been held in Washington from April 29 to May 3, 1991, and
implementation of the project is expected to ‘berstarted-‘sqon..-'ESPECialil'y‘for the
Transmission/Substation Reinforcement in the Kathmandu Valley of the Power Sector

- Efficiency Prdject-(hereinafter_called PSEP), the draft tender documents for supply and

installation have been prepared by a French consultant and submitted to NEA in May
1991. |

Almost all sub-projects of the PSEP are included in the Master Plan established under
this study, but its proposed implementation schedule is slighily different from that of

..the Master Plan.

For selecting- the sub-projects io be implemented under this project, ihe.,Ieinforcement
works under other projects explainéd in Chapter 9 are supposed to be implemented as
scheduled. The reméining reinforcement countermeasures to.meet the projected peak
demand in 1995/96, therefore, are taken up as sub-projects for this study, and selected

. under the following conditions.
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Basi¢ Configuration of Power Supply Systerh -

A single line diagram of the power supply system after completion of all reinforcement
works explained in Chapter 9 is given in Figure 11.1 and it is considered as a basic
power supply system for selecting sub-projects under the Study.

However, a part of scope of works mentioned in the draft tender documents for the
PSEP (see Table 9.1) is slightly changed in accordance withi an opinion of NEA:- to
extend a 66 kV double circuit line (132 kV design) from New Bhaktapur to near
Burhanilkantha and to connect with the existing 66 kV Devighat-New Chabel line
“instead of direct connection to the New Chabel substation. ' K

Selection of Sub-projects

Facilities to be overloaded and 11 kV buses under excessive voltage drops are
- examined through power flow analysis of the system under several conditions with and
without forced outage of any one circuit of transmission lines: Where some constraints
- are observed in the system, necessary and effectivé countermeasures are taken to
~-improve them ds sib-projects under the Study. g ERRIE

For examining the existing 11 kV switching equipment on- the'ring main system the
~results of short-circuit analysis (see Table 7.5) are used. DR

11.1.2  Results of System Analysis

Power flow analyses on the above-mentioned system have been conducted with the
projected peak demand in 1995/96 Results of major cases of analyses are summarized
as follows: e ' : )

(1) Normal Condition (Case No. NC-1)

Voltage of 11 kV buses of all substations and switching stations is Kept within the
specified value of minus 7% due to adjustment of taps of transformers. No
overload will occur on any transmission line. Overload of transformers is
discussed in Section 11.1.3. -
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- (2) Forced Outage of 66 kV B'a]'aj__u-Lainchaur line (Case No, ANC-1) -

The 66 kV Balaju-Lainchaur line serves noriaily all of the loads of the Lainchaur
substation'and also about 60% to 70% of the loads of the K2 switching station in
the central area of the Kathmandu city.

The forced outage of the line will, therefore, cause foIlowmg issues and a large
-~ scale load shedding in the cenitral area.

Voltage Drop of 11 kV Buses

Such excessive and unacceptable voliage drops nearly 30% will occur on the
11 kV buses at the K2 and Royal Palace switching stations and Lainchaur
substation. Voltages of other 11 kV buses in the system will be still within
- acceptable range, i.e. minus 10%, though voltage drops will-increase about 1% to
3% in corﬁparison with those under normal condition, Case NC-1.

- Overload of Transmission Lines and Transformers

"The 11 kV'Patan-K2 double circuit line will ‘be ovérloaded about 180% and

66/11 kV transformers at Patan about 140%, because all-loads served through the

* Balajo-Lainchaur lisie ‘are shifted to the 66 kV Siuchatar-Patan line and 11 kV

*Patan-K2 line. However, load on the 66 kV Siuchatar-Patan double circuit line
will still be within the allowable carrymg capacity of the line, i.e. about 68% (70
MVA)

T UAs) countcrmcasures for the ‘above Issues the foIlowmg alternatives may
t\»chmcally and ecanomlcd:ly be feasxble o

{a) Addi_tion of another 66 kV single circuit line between Balaju and Lainchaur.

52 (b)- Construction of a new 66/11 kV substation near KZ sw1tchmg station (K3
substauon) R MlLE e o

_ For the above- mentloned countenneaqurc (a), construction of a-66 kV under-
ground cable line had been planncd in the Ten Year Transmission and Distribution
. *‘-Master Plai established” by a French consultant 10 avoid ‘the dlfflculty of land
'-'acqmsxtlon for construction of anothcr overhead line. However, the’ plan is finally.
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3

eliminated from the scope of works of the PSEP shown in Table 9.1, The reason
for elimination of the plan from the scope of works seems to be (i) high
construction cost of the 66 kV underground cables and (ii) very low probability of

. oceurrence of forced outage of the ling with only 2.3 km length.

Although construction of the 66/11 kV K3 substation is costly in comparison with
construction of another 66 kV single circuit line between Balaju.and Lainchaur, it
is recommended to construct the K3 substation prior to the construction of another
66 kY Balaju-Lainchaur line, because: '

(a) it is the most effective way to achieve reliable power supply in the central area
_of Kathmandu in long term, -

(b) if construction of the K3 sﬁbstation is delayed, land acquisition for the
facilities will become more difficult, because of rapid housing development
along the planned 66 kV line route, and

(¢) in order to avoid land lac;qui_sirt‘io'n pro.blpr_hs due to constryction of another
overhead line and/or undergmund cable line between Balaju and Lainchaur
and to minimize consu'uctibn_c_os_t,_i_t seems 10.be the most attractive way to

. reconstruct a overhead double circuit line on the existing line route. As afore-
mentioned, however, it is a very serious issue to stop power supply from

~ Balaju through the existing 66 k'V line for construction of the double circuit
overhead line.

The K3 substation, however, should be constructed after the completion of the
reinforcement works of the PSEP, because the new 66 kY overhead double circuit -
line for the K3 substation will be tapped from.the 66 kV Siuchatar-Teku double
circuit line to be constructed under the PSEP and addition of 66 kV GIS for Teku

-substation. may be required.

The 66 kV line between Balaju and Lainchaur, if the K3 substation would be

constructed, may not be needed by 1997/98 or later. ..

Forced Outage of 66 kV Trisuli-Balaju line (Case No. ANC-2). . .

No-issues such as excessive voltage drops on 11 kV buses and_oﬁferi(-)ad b_f the
lines and transformers except 132/66 kV transformer at Siuchatar are observed in
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- the system. -In this case, however, overload factor of the 66 kV Trisuli-Devighat'
line will increase to about 60% from 30% under normal condition, Case NC-1,

" (4) Forced Outage of 66 kV Patan-Baneswar line (Case No. ANC-3)

~.No issue is observed in the system. ‘In this case, however, overload factor of the
66 kV Baneswar-New Bhaktapur line will increase to about 60% from 25% under
normal condition, Case NC-1.

11.1.3 Utilization Factor of Transformers

In addition to the above-mentioned analyses, power flow analysis-on the same system
with the projected peak demand in 1997/98 under normal condition is conducted in
order to confirm the timing of augmentanon of transformer capamty (Case No. NC-2).
The calculated unhzanon factors of transfonners in these analyses are as below:

Substation . Voltage = Capa- Utilization Factor (%)
- ~ Ratio ity "7 '
(kV) ~ (MVA) NC-1 ANC-1 ANC2 ANC3 NC-2

Siuchatar . - 132/66 -~ 37.8 101 108 103~ " .-99 111

S o661 360 - 5T 57 57 .68 66
Balaju . 132/66 = 45.0 81 8 8 8 89

- 66/11  20.0 82 8 79 88 9

. N,Patan. . 6611 360 - 62 143 . 62 T2: 76
“Baneswar " U 66/11 360 © 70° 70 70 70 85
Lainchaur  66/11  36.0 61 0 60 8 70

© NChabel © 66/11 189 87 - 89 88 81 99
'NBhaktapur e6/11 2000 55 66 6l 31 62
“Ten T 6611 360 44 44 A4 46 32

From the above table, load-on the-132/66 k'V transformer at the Siuchatar substation
will exceed the rated transformer capacity and it seems not necessary to augment the
- :-transformer capacity 'takiﬁg into account the duration of peak hours, i.e. about 4 hours.
- ‘However the 132/66 kV ‘transformer is expected to-be-overloaded afound 190% under
- forced outage condition of the 132 k¥ Siuchatar-Balaju line: Therefore, another nnit
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- with same capacity, i.e.-37.8MVA is recommended to be added in the Siuchatar
substation by the year 1995/96. ' :

Overload of 66/11 kV transformer at the Patan substation under thé ontage condition of
the 66 kV Balaju-Lainchaur line will be improved by adding a 66 kV second circuit
line between Balaju and Lainchaur ahdjor construction of the X3 substation, No other

* augmentation of transformer capacity may be required by around 1998/99.

11.1.4 11 kV Switching Equipment

The calculated short circuit current at 11 k'V buses exceeds the rated breaking current of
circuit bréakers up to 2000/01 at the following stations: - S

~ Station Rated Nos. of  Short Circuit Current (kA)
: Current Panels ' -
(kA) 1989/90  1995/96  2000/01
OldPatan 7.9 11 126 135 161
Teku . _ 79 11 9.1 - 139 20.1
| 20.0 6 9.1 13.9 201
Royal Palace 7.9 5 91 133 162
Old Chabel 7.9 10 78 - 108 130
6.9 8.4

Thimi 7.9 6 47 -

Note : Underlined figures mean that the calculated short circuit current will exceed
the rated breaking current of circuit breaker in the corresponding year.

| . Among above-mentioned 11 kV feeder cubibles, feeder cubicles of the existing Teku
switching station will be replaced with new ones under the PSEP. Therefore,
replacement of cubicles at Old Patan, Old Chabel and Royal Palace is needed in carly

stage under this project,
~-11.1.5 11 kV Underground Cable between Lainchaur and K2
. Power demand in the most populated central area of Kathmandu is served from the K2

switching station, to which electric-power is supplied through 11 kV underground
~ cable line from the Lainchaur substation and 11 kV. double. circuit overhead line from

the Patan substation.
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11.2

This power supply system to-the center of Kathmandu was formed in the early 1960's,
The present underground cable line between Lainchaur and K2 was also constructed at
that time along the Darbar Marga road.

The main features of the existing 11 kV underground cable line are as beiow:

. Cable : 11 kV, lead sheathed paper insnlated cable.
“conductor 1 copper, 240 sq. mm X 3 -cores
Nootfcable - : 1-cable :
Line length : L75 km

Due to the remarkable deterioration of cables, froubles on the cables have frequently
occurred, Houses are built on the underground cable line route in some parts of the
ling, and it is difficult to ﬁnd the place of troubles and to repair them accordingly. In
1990, the cable line was in outage for 6 months in total. Although 1t was restored by
NEA, rehablhty of the line is still uncertain. '

For maintaining stable and reliable power supply to the center of Kathmandu,
construction of a new cable ling is urgently required. Lo

Rated_ Breaking Curre_nt.of 11 kV Circuit Breaker

As shoWn in Table 4.13, the rated breaking current of the existing 11 kv cubicles
vaned in w1de range between 7.88 kA of very old stations mstalled in 1960's and

40 kA of the Thapathah sw1tch1ng stauon mstalled undcr Japanese Grant Ald in 1983.

The stanons of Wthh short -circuit current calculated in accordance with the proposed

_ extensmn plan in the master plan exceeds the rated breaklng current of circuit breakers
_ aIe gtven 1n Sectton 111, 4

On the other hand, the rated breaking current of circuit breakers to be .tlew‘lyrinstalled

'should be decided taking account of the long term power system extensxon plan in order

to avoid frequent replacement.

_.In tlns study, therefore a power supply system m the Kathmandu Valley around the

o year 2(}05/06 is estimated as shown in Flgure 112 based on the followmg present

plans.

(@ Electrlc energy generated by the Amn No 3 hydropower proiect (402 MW) will be
transmitted to the Valley through 220 kV transmission line by. 2005/06.
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11.3

(b) The receiving point in the Valley of the bulk power from the Arun No. 3 power
station is Bhaktapur area. ' ' '

(¢) For distributing the bulk power from Arun to the substations in the Valley,
construction of a new 132 kV ring syster is planned.

A three-phase short-circuit analysis of the cs‘t_iihated power _suppiy_ system shown in
Figure 11.2 has been conducted and the calculated short-circuit current at 11 kV bus of
each station is as below: a o

* Station - Current (kA)  Station - - Curtent (kA)

* New Patan’ 20.2 Royal Palace =~ 18.8
Siuchatar 24.5 Maharajgunj 7.1

" Balaju 23.0 OldChabel 144
Lainchaur 22.2 Thimi | | 10.6

~ New Chabel - 19.6 - K-2 : 207
Baneswar A7.5 Thapathali - 182
Teku 1253 K-3 22.5
New Bhaktapur 27.7 - Chapagaon -~ - - 154 -

The above table shows that the maximum short- 01rcu1t currcnt of 27. 7 kA may be

‘observed a at the 11 kV bus of the New Bhaktapur o be cons‘m)cted under the PSEP. A
 rated brc""mg current of 25 kA, however, is adopted for 11 kv c1rcu1t breaker to be

newly installed under the Project, because the calculated shot-circuit currents at 11 kv

“buses of the Old Patan, Royal Palace and Old Chabel swuchmg stauons and the K3

substation to be newly constructed are 20.2 KA, 18 8'kA, 14.4 kA and 22.5 kA,

respectively.

11 kV Underground Cable Line between Lainchaur and K2 '
To maintain high rehabxhty of power supply to the center of Kathmandu, a new cable
line is to be consrructed along the Kann Path as shown m Flgurc 11 3 and Annex-’? in

detail.

The main features of the new cable line are summarized below:
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Cable : 11 kV vinyl sheathed cross linked polyethylene insulated

steel armored cab]c
Conductor ! copper conductor 325 sq mm x 1 -CcoTe
No.of cable : 4 cablesincluding spare cable
Lineclength : 1.9km '

The site erection works of the underground cable line will include:

- check survey of the cable line route,

- trench work with filling of gravel, sand and brick for the cable protection,

- laying of the cable in the trench including the joint and termination works, and
connection to the existing 11 kV outgoing feeder cubicles at the Lainchaur
substation and K2 switching station, | _

- béck—ﬁlling of the.trench and revpairenlent of the road surface, and

- commissioning test

_Note The 11kV feeder cubicles at the Lainchaur substanon are plannad to be

replaced under the financial assistance of KfW.

Thc cable will be laid in the trcnch filled by sand at more than 1. 2 rnetcr depth, as
shown in Figure 11.4,

* Augmentation of Transformer at Siuchatar Substation

11.4.1 General

~ As aresult of systcm ana]yms discused in Sectlon 11.1.3, the estimated load on the
' 'cxmnng 132/66 kV, 37 8 MVA transformer at the Sinchatar substanon will cxcecd the

rated transformer capamty in the year 1995/1996. In order to improve overload of the
transformer, an additional transformer with the same capacity is to be installed and
operated in parallel with the existing one. -

" The features of the transformer augmentation plan are as follows:

(a) three single phase :tfans'fohi_lérsijlﬁ._éﬁ MVA, i’32/_66 kv, e’quippéd with
three bushmg current nansfonnels on pnmary suic, 200/5A 40 VA

three bushlng current transfonners on secondary sxde 400/5A 40 VA and
' one current transfomcr on nemral telmmal of sacandary cm:ult 10(}/ SA,40 VA
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(b) 132 kV transformer bay equipped with

one circuit breaker, 145 kV, 800A, 25 kA

one disconnecting switch, 145 kV, 8004, 25 kA

three single phase current transformers, 200/5A, 40 VA and
three lightning arresters, 120 kV, 10 kA

{c) 66XV ransformer bay equipped with-
- one circuit breaker, 72 kV, 600A, 20 kA

two disconnecting switches, 72 kV, 600A
one single phase potential device, 3—% KV/110V, and

three lightning arresters, 75 kV, 10 kA
(@ Control and protection relay boaf_d equipp_ed with

_one Tot of meters, contml switches, lamps and necessary accessones and
“one lot of protectmn relays for the transformer

One line connection diagram and outdoor switchyard Jayout plan are given in Figures
11.5 and 11.6. | B -

_ 11.4.2 Facilities

Followmg are Outlmes of the cqu:pment to be ncwiy mstalled at the Substailon and the
' spmlﬁcanons of the mam cqulpment are summarlzcd in Tablc 11. 1

(a)‘ -Trar.lsfohncr

The new transformer of the Siuchatar substation will be of outdoor type, single
phase, 12.6 MVA oil immersed, force-air coolcd 132/66 kV ‘with on-load-tap—
changers (132 kV £10%). The transformer w111 be operauvc at 8. 667 MVA
output without operatxon of the coohng fans.

The connccuon of wmdmgs is star—star w1th delta connected ternary of stablhzcr-

wmdmg Bushmg currcnt transformers wﬂ} be pr0v1dcd on the prlmary and
secondary sides and neutral of the secondary side.
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(b) 132 kV Switchgear Equipment

~ The circuit breaker will be of outdoor SF6 gas filled type rated at 145 kV, 800A

and 25 kA interrupting current. -1t will be provided with control mechanism
capable of both remote electrical and local manual operation, and driven by
compressed oil. N

The discbnnecting switch will be of three-pole, single throw gang-operated,
remote controlled, mechanical hand operated, horizontal center break rotating

+ insulator type.

Three sets of single phase current transformers, outdoor, oil filled and hermetically
sealed type will be provided for measurement.

: Thc hghtmg an"eqter w1H be of outdoor exploswn—pmof gapless and heavy duty

. "typc designed for a rated discharge current of 10 KA.

()

*66 kV Switchgear Equipment

The circuit breaker will be of outdoor SF6 gas filled type rated at 72 kV, 600A

.. and 20 kA interrupting current. Tt will be provided with c_ontrol__' mechanism

. c,a_péblc__.(').f_ bo;th'_rcniotc__cleéirical and locg_l.rﬁanuai_oparatiox_g,;_ahd,ﬁriven by
.. éombre,ssad _oi_l._' ; i ._ SO

Thc dlsconnectmg swuch w1ll be of thrce pole, smglc throw gang operated
remote controlled, mechanically hand operated, horizontal break type rated at
72 kV, 600A.

. One single phase voltage transformer rat@d_atgﬁ_ kV/110V,-200 VA, of outdoor,

V3

" oilfilled and hermetically sealed type will be installed.

- The lighting arrester will be of outdoor, explosion-proof, gapless and heavy duty

type designed for a rated discharge current of 10 kA.
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11.5

(d) Control Board

Control boards will be of a construction similar to the existing boards of indoor
- duplex panel type, equipped with control switches, meters, fault indicators, etc. on
the front panels and protection relays on the rear panels. = -

11 kV Switching Station

11.5.1 - General

As explained in Section 11.1.4, the rated breaking capacity of the existing oldest 11 kV
circuit breakers (Bulk Qil type) manufactured by English Electric Co. and installed in

1960's on 11 kV lines at the following stations is lower than the computed short-circuit
current in the year 1990/91 as shown below. '

Switching Station 'Rate.d Capacity = Cursl_"gg?ix?lllgg;}t/‘% ' N&g?&;?f
Old Patan 7.88 kA 12.6 kA 11 nos.
Royal Palace 7.88 kA 9.1kA - 5.n0s.

Old Chabel 7.88 kA 7.8 kA 10 nos.

" In order to avoid recurrence of accidents like the switchgears destroyed by fire led by
 the bursting of the circuit breaker at the Lainchaur substation, the existing cubicles at

the above stations are to be replaced with new 11 kV cubicles mounted with vacuum
type circuit breaker with a breakmg capacuy of 25 kA, takmg account of available

' SpdCC for the cubxcles

11.5.2 Cubicles

The new cubicles for incoming lines, ring main circuits;: feeder ‘circuits, bus bar
coupler, station service transformers and battery and battery charger will be self-
supporting indoor, metal enclosed type. Bach 11kV cubicle will be equipped with
devices as shown below.
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Equipment Incoming  RingMain  Outgoing =~ Bus  Transformer

Line Line Feeder Coupler  Circuit (*1)
1) Copperbus 1 1 1 B 1
2) Circuit breaker 1200A 800A 800A 1200A R00A
12kV, 25kA _ : R C
3) Current transformer  3x1200-600/5 3x600-300/5 3x600-300/5 3x1200/5  3x150-75/5
single phase o B L
4) Over current relays 3 3 3 . 3 3
5) Over current ground - 1 1 - -
relay '
6) Reclosing relays - - | -
7 Ammeter with S B 1 B - 1
selector swilch o . - :
8) Wattmeter = -1 1 1 - 1
9) Watthour meter 1 i 1 - 1
- 1) Varmeter . .- . - 1 1 I - 1
. 11} Power factor meter - 1 1 - -

Remarks: *1: for Royal Palace switching station

- In addition to the above, the following devices will be provided on each bus bar and

mounted in any cubicle.

Three Hgﬁming'an'esters

1

Three single phase potential transformers
Oné under voltage relay

One voltmeter with selector switch

“The station service transformer cubicle will be equipped with the following devices:

'~ One copper bus bar

- One grounding bus bar
- Two disconnecting switches, 12 kV, 600A

“:2:'One draw-out type discontiecting fitse switch,; 11 kV 20 AF, 6 AT

.- “Three single phasé potennal transformers

- Ten molded circuit breakers

- Ore station servxce transformer 3-P100kVA, 11 kV/4OO 230V
- Three current transformers, 200/SA

- Three over current relays

- One under voltage relay
- One ammeter with selector switch
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- One voltmeter with selector switch
- One lot of control switches

The battery and battery charger:

- One battery of 100 ampere-hour

- One battery charger

- Two DC ammeters with selector switch

- One DC voltmeter with selector switch

- One 3-pble molded circuit breaker 600V, 100 AF

- Eight 2-pole molded circuit breakers 600V, 100 AE - .

- One lot of control switches, lamps and other necessary instrument and devices

The control board at the Patan substation will be of indoor duplex panel type, equipped
with control switches, meters, fault indicators, etc. for remote control of the new
cubicles to be installed in the switchgear room of the Sunkosi substation.

11.5.3 Major Equipment in Cubicles

An outline of the equipment to be mounted on the new cubicles is given below and the
specifications of main equipment are summarized in Table 11.1.

The 11 kV main bus will be rated at 2,000A continuous current and 25 kA/one second
withstand current,

The circuit breaker will be of indoor, draw-out type, vacuum type rated at 12 kV,
1200A for incoming line of transformer secondary circuits and 800A for ring main line
circuits, outgoing feeder lines and primary transformer circuits at Royal Palace, and
25 kA interrupting current,

The station service transformer in the 11 k'V cubicle together with disconnecting power
fuse switch on its primary side will be three phase, 11 kV/400-230V, 100 kVA, dry
epoxy-resin molded, self-cooled type considering its maintenance free operation and

high reliability against fault:

Current transformers and potential transformers, 11 kV will be of mol_dcd type.

11-14



AC power is to be supplied from the station service tratisformer, The station service
transformer cubicles w111 be equipped with 600V molded case circuit breakers on the

front pancl

Battery for DC power source will be of high grade, Nickel-Cadmiuni alkaline enclosed

seal type, 110 voit, 100 ampere-hour contained in a cubicle combined with battery

charger of 50 ampere capacity of thyristor design for continnous use.

- Control switchies, meters, fault indicators and protectlon relays etc. will be mounted on

the front panel of the cublcles

11:5.4° Replacement of 11 kV Cubicles

@

(b)

Royal. Palace Switching Station

“The existing cubicles for two ring main lines linking to-the Lainchaur and K2

switching stations, two transformer primary ‘circuits (11 kV/400-230V,
1,000 kVA) and one feeder circuit are to be replaced with new 11 kV cubicles.

Five new rteplacing cubicles will be installed at the same place of the existing
cubicles. In addition to these cubicles, one spare féeder cubicle and one battery
and charger will also be installed. The connecting diagram and indoor cubicles
layout plan are shown in Figures 11.7 and 11.8. L

Old Chabel Switching Station

The cxis'tin'g cubicles for four ring main lines (Maharajgunj SW/S, Balaju §/S and
New Chabel §/8-1 & -2), five feeder circuits and one spare are o be replaced with

new 11 kV cubicles.

Ten new replacing cubicles will be installed at the same place of the extsting
cubicles. o ‘ s '

In addition to the above, one station service transformer cubicle, one bis coupler
cubicle, one battery and 'charger_cubiclc and two feeder cubicles for new feeder

- lines to be constructed under the Project will be also installed. ‘The connection

- diagram and indoor cubicles layout plan are shown in Figuies 11.9 and 11:10.
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(c) Old Patan Switching Station

The existing cubicles for six ring main lings (New Patan S/S-1 & -2, Teku SW/S-1
& 2, Thimi SW/S-1 & 2) and six feeder circuits are to be replaced with new 11 kV
_cubicles,

Fifteen new cubicles in total including cubicles for bus coupler, station service
circuit, battery and charger, two feeders to be used under the Project and two spare
feeders will be installed in the existing 11 kV indoor switchgear room in the
Sunkosi substation and their circuit breakers will be operated from the control
board to be installed in the control room of the New Patan substation. The
connection diagram and indoor cubicles layout plan are shown in Figures 11.11
and 11.12.

The existing 11 kV cubicles except for one cubicle each for the station service
transformer, generator and incoming line for New Patan substation will be
dismantled by NEA. .

(d) Site Works
The site replacement works of the cubicles will include:

- temporary relocation of the existing cubicles for install,_ation_- of the new cubicles
and storing the existing cubicles in the warehouse after completion of the works
(Royal Place and Old Chabel switching stations) - o

- removal of the existing cubicles and storing them in the warehouse (Sunkosi

. S/S only) _ :

~ installaticn of new cubicies including cabling -

- installation of control board (New Patan S/S only)

- tests

11.6 K3 Substation and 66 kV Transmission Line
11.6.1 K3 Substation
To meet the growing demand in the center of Kathmandu . Valley.and to improve _

excessive voltage drops of 11 kV buses at the K2, Royal Palace and Lainghaur stations
as explained in Section 11.1.2, a new substation (named K3 substation) is to be.
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constructed at a place near the Exhibition Ground along the Tukucha river. Power to
the K3 substation will be supplied from the Siuchatar substation through a 66 kV
double circuit line being tapped off a4 new.66 kV double circuit line to be constructed
under the PSEP between the Siuchatar and Teku substation.

The single line connection diagram and arrangement of siibstation equipment are shown
in Figures 11.13 and 11.14. -

Taking into account the fact that the abovemsntioncd substation site is located in
densely populated area, the outdoor cublcle type gas insulated smgle bus switchgear
arrangement is adopted for the 66 kV sw1tchgear The 11 kV sw1tchgear equipment
including station service transformer will be contained in indoor type metal cubicles.
Control boards to remotely control the switchgear will be installed in the control room
“of the substation building togethér with low vOltagé switchgears and 11 k\’ cubicles.

The new K3 substation is to be constructed with the following features:

(a) Seven units of transformers, 66/11 kV 1 phase, 6 MVA mcludmg one spare,
equipped with:

- three busing current transformers on primary side, 200/5A,40 VA
- one busing current tran_sformér on secondary neutral circuit, 200/5A, 40 VA
- three busing current transformers on secondary side, 1,200/5A; 40 VA

(b) Two 66 kV line bays, each equipped with:. -

- three lightning arresters, 75 kV, 10 KA

- one circuit breaker, 172 kV, 600A, 20 kA

- two disconnecting switches, 72 kV, 600A

- two earthing switches :

- three single phase current transformcrs 600~3(}0/5/5A 40 YA
- onelinetrap. . - - :

- one coupling capacitor
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(¢) One 66 kV bus bar equipped with
SO - 66
- 'six sets of single phase capacitor voltage transformers, e kV/HOV
- one disconnecting switch, 72 kV, 660 A
- two earthing switches

(d) Two 66 kV transformer bays, each equipped with: |

- Ohé ClI‘CUl[ breaker, 72 kV, 600A, 20 kA
- one disconnecting switch, 72 kV, 600A
- - two earthing switches

_ _‘.(é) O_né_'l_ot of 1 I{V indoor type metal enclosed swit_chgear with SF6 or s;acuu.rln type
withdrawable circuit breakers, equipped with:

- twol transformer inéoming feeders, mounted with the following instruments and
~ devices (for each feeder)
" One copper bus bar
One circuit breaker, 12 kV, 1,200A, 25 kA
One potential tr_ansformcr, 1-P—1——i{_§~‘{ 110V
- Six curtent transformers, 1-P 1200-600/5A
Three over current relays
One voltage regulate relay
One ammeter with selector switch
One volt meter
One watt meter
One watt hour meter
One var meter
One lot of confrol switches
- one bus couplér, (::'omplying:with the speciﬁcétions Section 11.5.2
- one feeder for station service transformer, complying with the specifications in
Section 11.5.2 G -
- ten outgoing feeders, complying with the specifications in Section 11.5.2
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One lot of low tension switchgear

© - one set of battery and charger, complying with the specifications in Section

(g)

(@)

11.5.2

One lot of control and protection relay boards

The substation equipment is outlined below. The specifications of main equipment

are summarized in Table 11.1.

Transformers

"' The 66/11 kV transformer for power receiving from the Siuchatar substation will

be single phase, 6 MVA, outdoor use, oil immersed, natural cooled unit with on-
load tap changer (66 kV +5/-15%). The connection of windings will be star-star
with delta on tertiary side for stabilized winding, ‘Bushing current transformers
will be provided on the primary side for protection relays, the secondary side for

-the voltage control devices of on-load tap changer, and also on the neutral of the

* secondary side for protection relay.

(b

66 kV switchgear

The 66 kV switchgear will be of single bus outdoor cubicle type, SF6 gas
insulated switchgear (GIS). A circuit breaker, two maintenance earthing switches,

* current transformers and a branching conductor to main bus bar will be housed in a

©

‘common chamber. -

11 kV switchgear

The 11 kV switchgear will be housed in indoor metal-clad cubicles comprising two
sets for transformer secondary circuit; one set for bus coupler, 10 sets for 11 kV

feedcr circuit and oné sét for station service transfom‘:cr

The circuit breaker will be of indoor, draw-out SF6 or vacuum type rated -at

912k V5 1200A for secondary side of main transformer and bus coupler and 800A
~ for each feeder, with 25 KA interrupling current.
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(d)

{e)

()

The station service transformer will be of three phase dry epoxy-resin molded and
self-cooled type for maintenance-free and high reliability operation. It will be

Jinstalled in the 11 kV cubicle together with power fuse disconnecting switches on

the primary side.
Low tension switchgear

The low tension switchgear for AC 400/230V and DC 110V circuit will be
arranged in indoor metal enclosed cubicles and lacated in the control room. AC
power is to be supplied from the station service transformer through cables.

The bastery for DC power source will be of Nickel-Cadmium alkaline enclosed seal
type contained in a cubicle combined with battery charger of thyristor type and all
accessories required for automatic operation. :

-Control equipment

Control boards will be of indoor duplex panel type, equipped with control
switches, meters, fault indicators, etc. on the front panels and protection relays on
the rear panels. '

Grounding

Grounding will be in a grid system with horizontally buried conductors extending

over the entire substation yard. The grounding conductors will be 125 sq.mm bare
stranded copper conductors and buried about 80 em below ground surface. The
conductors will be connected to each other by clamps at all junctions and provided
with driven copper clad steel rods of 25 mm in diameter and 3 m long, for
obtaining the resistance of less than 1-ohm.

- The grounding conductors of the control building, .cubigiés_, equipment and

structures will be connected (o the grid by multiconnection to equalize all ground
potentials in the substation site.

For lightning arresters and neutral of transformers, the grounding will be
reinforced locally with copper plates of 1 m by I m wide and 3 mm thick.
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(g) Site works
The site erection works of the K3 substation will include:

- earth filling: work for the substation site

- control building works

- grounding works

- installation of substation equipment and facilities

- civil works for foundation of eqmpment cable duct, dramage access road and
fence. ' '

- lighting and water supply facilities

11.6.2 66 kV Transmission Line between Teku and K32

To feed power to the K3 substation, a new 66 kV double circuit transmission line will
be constructed over 2.8 km from the Siuchatar - Teku line in practice of pi branch to
the K3 substation. ' :

The route is planned on the left bank of the Bagmati river over about 1.3 km from the
point of pi connection, and then crossing'tﬁe'l'iver of 210 meters wide at the confluence
of the Tukucha river. After crossmg the river, the route of the existmg 11 kV Patan-
K2 line along the Tukucha river will be used for the new line to the K3 substauon The
line route is illustrated in Figure 11.15 and Annex-8 in detail.

The transmission line is designed as 66 kV double circuit of vertical formation on
supports of steel towers for ACSR Bear conductors and two overhead gicfundWircs of
38 sq.mm in the section between the pi branching point and a pomt after the river
Zcrossmg as shown in hgure 11.16. In the section to be constructed on the existing
11 kV line, the power conductors and groundwires are to be supported by H-type steel
poles in a horizontal formation as shown in Figure 11.17, and at the parts crossing the
main roads, 66 kV XLPE undérground, cables will be laid under the bridges.

- Main features of the transmission line will be as follows: .
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(a) Overhead tower line

Line voltage 66 kV

Number of circuit 2 _

Support Self-supporting, broad based, lattice galvanized
steel tower of double circuit type

Conductor ACSR Bear

Overhead groundwire 2 x 38 sq.mm

Conductor arrangement Vertical

Insulators Disc insulators 254 mm X 6 units.

Approx. route length 1.3 km

(b) Overhead pole line

Line voltage - 6OkV

Number of circuit 2
Support H-type steel poles
Conductor ACSR Bear
Overhead groundwire 2 x 38 sq.mm
Conductor arrangement Horizontal

Insulators for tension poles _ })_isc insulators 254 mm x 6 units

~ Insulators for suspension Post insulators
poles
Approx. route length 1.4 km

(c). Undefground cable line

Cable , 66 kV polyethylene sheathed cross linked
- polyethylene insulated steel armored cable

Conductor Copper conductor, 500 sq.mm x 1-core

No. of cable 3 cables

Route length 320 meters in total of two sections

11.6.3 Soil Investigation

Soil bearing tests were conducted by using a portable sounding'tester at the K3 |
substation site and the proposed routes for the 66 kV line between_ Teku and K3, and
the line between Balaju and Lainchaur. The test results are given in Annex-6 of this -
report. '
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12.1

' CHAPTER 12 S
FEASIBILITY STUDY QF EXTENSION AND REINFORCEMENT FOR
11KV FEEDERS AND LOW TENSION LINES - °

(General

As discussed in the foregoing Chapter 8, several main feeders will be facing excessive
voltage drop, excessive technical energy loss and further aggravation of supply
reliability before the year 2000/01. In this feasibility study, plans for reinforcement and
improvement of feeders are limited to the feeders urgently required to be implemented
before the year 1995/96. The plans include extensions and reinforcement works for
improvement of not only the voltage regulation but also supply rehablhty mc}udmg low
tension systems.,

@ Those. feeders should be reinforced by such measures as upgrading their existing
- conductor size, diverting load flow to other feeders, adding new feeders,
upgrading the present voltage or adding distribution transformers.

(i) In order to teduce frequent trips of feeders, particular portions of specific feeders
should be altered from the existing bare: overhead line 1o insulated cables or
underground cables, which will also contribute to safety of inhabitants in densely
populated areas, - '

(iif) New lines should be constructed with distribution transformers to meet growing
demands of newly developed industries or developing areas under the city plan for
improvement of the present unreliable power supply.

“Those reinforcement and improvement plans discussed hereinafter are examined in

detail as the urgent countermeasures for the areas and feeders Wthh are antlcxpated to

face serious conditions before the fiscal year 1995/96

(1) Major 11kV feeders to be improved -
‘Following are feeders and their related facilities to be reinforced and improved

- with respect to the voltage regulation, current carrymg capacny of the existing
- conductors and supply reliability. -
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(@)

©
(@
(©)
49
(&
(h)

()

@

- (k)

(2)

M

System improvement in Kathmandu town center  © Central
Boudha-Jorpati feeder from New Chabel /S = : . East ©.
Branch line of Balagau-Gokarneswar ., .+ . East
Baneswar feeder from New Chabel 5/5 :  East
Airport feeder from New Chabel S/S . East
Sundarijal feeder from New Chabel S/S :  East
Thankot feeder from Siuchatar §/S :  East
BID feeder and Dharmasthali feeder : o West
Godawari-1 feeder from New Baneswar S/8 .+ Lalitpur - -
- Godawari-2 feeder from New Baneswar S/S : - Lalitpur -
Pharping feeder from Patan diesel P/S : : Lalitpur
-Nagarkot feeder from Bhaktapur Sw/S -+ Bhaktapur

Other 11kV feeders and facilities

. Besides the above-mentioned plans for the major feeders, there are other [1kV

feeders and related distribution lines to be urgently reinforced, extended or

improved in the Valley power system, as listed below: .

(a)

(b).

(©)
(d)
(e)

().

(@
(h)

®

(J')

(9]

O

Nayabazar. fgeder 1o be connected with Budhanilakantha feeder in the
Kathmandu Central division e

Kirtipur feeder in the Kathmandu West chvmon R

Upgrading of 3.3kV system in the Kathmandu West d1v1s:on -

BID feeder in the Kathmandu West division

- Old Paran-1 feeder in the Lalitpur division
A sgction of Nagarkot feeder in the Bhaktapur division

Thimi feeder extension in the Bhaktapur division o

Various branch feeders in the Kathmanda Central, Kathmandu East,
Kathmandu West, Lalitpur and Bhaktapur divisions

Low tension lines such as in Tripureswar area, Jaisi Dewal area, etc. in the
Kathmandu Central division R ;

Low tension lines such as in West Bamshputaily area, Prayagmarga area, eic.
in the Kathmandu East division . S e o

Low tension lines such as in Nagaon area, Kalanki area, etc. in the
Kathmandu West division _ R

Low tension lines such as in Tufe Pani area; Satdobato area, etc. in the
Lahtpur division '
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(m) Low tension lines such as in Nonkhel Mahat village, Dadhikot ward No.6,
etc. in the Bhaktapur division

(3) Principles of recommended reinforcement plans

Following measures will principally be taken for reinforcement and improvement
- of 11kV feeders and low tension lines.

- (a) Feeders will be reinforced by such measures as upgrading their existing

_conductor size, diversion of load flow to other feeders, addition of new

. feeders, replacement of the existing distribution_transfonnérs, or addition of
distribution transformers.

{b) In order to reduce freguent trips of feeders, particular porﬁons of specific
feeders should be altered from the existing bare overhead conductors 1o
ingulated cables or underground cables. The cabli'ng will also ensure safety
for inhabitants in the densely populated areas and reduce energy pilferage.

(c) Supports to be newly erected in the congested areas or narrow streets will be
of one-shoulder conductor arrangement type for saving necessary insulation
-distance to houses or other objects.

(d) New feeders or lines will be constructed with additional wansformers {0 meet
- the growing demands of newly developed industries or developing areas

- under the _city plan for improvcm_ent of the present unreliable power supply.

Based on those principles, concrete plans for reinforcement and improvement of
each feeder and low tension line will be established.

12.2  Extension and Reinforcement of Major Feeders
~ Inthis secuon detaﬂad plans for extenswn and remforcement of the feeders which are

"hsted up m the aforemennoned Secnon 12 1 are d1scusscd Reference maps 1o each
p}dn are 111ustrated on Flgures 12. 2 to 12 6 "
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12,2.1 Kathmandu Central Power Division
(1) System Improvement in the Town Center

The central part of the town is densely crowded with buildings and houses not
only aloiig main roads but also in their interior areas. Branch roads from the main
roads into the interior areas are so narrow that they are not accessible to vehicles
and 11kV overhead lines are not aligned. A number of low voltage lines are
abliged to be extended over long distances along mazes in the areas, with cables
being hung on walls of buildings and houses, accordingly. Such long low voltage
lines without distribution transformers serve custemers with power in excessive
voltage drop such as 170 V to 180 V against the rated voltage of 230 V and also

cause frequent failures of power supply.

It éeemstha_t town reconstruction 1o improve siich crowded areas is impossible in
the presént situation and therefore the way to supply reliable and stable power to
the customers in the congested areas is to extend 11kV system by underground
cables from the existing 11kV network. Overhead lines to be added in the narrow
spaces should be on one-shoulder conductor arrangement. '

Materials and equipment required for the improvement plan is detailed in Table
12.1.

It is noted that the works to be carried out in such crowded arcas are not easy
because of necessity of waffic interruption, excavation of narrow mazes in densely
populated areas, eic. Close cooperation and smooth communication with local

inhabitants are always required.

12,2.2 Kathmandu East Power Division

(1) Boudha-Jorpati Feeder
The feeder is Iocated along the main road in the sccnon of the town to Gokarna
Ban and further passing through hrlly area to the Bramhakhcl vﬂlagc ]ocated on
Nagarkot feeder from the Bhaktapur switching station. A number of such

industries as carpet and furniture manufacturers are being developed between the
pew Chabel substation and Gokarna Ban.
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. . GOKARNESWAR
A new feeder is required to be

added to Gokarna Ban to meet the

increasing demand there, in g
addition to improvement of the 3
voltage regulation of the exiéting P SR DOG A KM :
feeder by upgrading the existing BARALGAU

ACSR Rabbit 1o ACSR Dog in'the | - BHAKTAPUR

section. The new feeder will be

aligned along the main road

over 4.0 km without difficult acquisition of the right of way.

Details of materials and equipment required for the plan are shown in Table 12.1.
New Branch Line between Baralgan and Gokarneswar

New industries are developed along the road between Baralgau and Gokarneswar.
Extension of lines from the existing branch lines thereabout to the industrialized

area is difficult due to topographical condition.

The Division Office proposes a new line from Baralgau town to Gokarneswar (3

~ km) branching the newly reinforced Boudha-Jorpati line planned in (I) above

along the road. The proposal deems reasonable.

- Poles applied for the plan will be on one-shoulder conductor arrangement for

3

_The existing ACSR Rabbit feedor (between the Chabel
. switching station and junction of the Tangal feeder over .

.. conductors and there are a number of such steel 'suppons with
. their lowest portion being corroded and temporarily repaired
. with inadequate steel plates only.

- safety of the line and the public in the narrow space.

Materials and equipment required for the plan are detailed in Table 12.1.

Baneswar Feeder

2.5 km) should be upgraded before the year 1994/95. The
existing supports for the feeder are too old to support new

BANESWAR FEEDER

i o e v e e A

TANGAL L!RPORT
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A new 11kV feeder in the section will, accordingly, be constructed with a single
circuit on new supports over 2.5 km on one-shoulder conductor arrangement for
mamtamlng safe clearance to buildings along the road. Right of way for the feeder
is available along the main road.

Table 12.1 details materials and equipment required for the plan.
Airport Feeder from New Chabel Substation

The feeder is equipped with a single circuit of ACSR Rabbit over 2.6 km,
Forecasted load current of the feeder will exceed the current carrying capacity

- (200A) of the existing Rabbit conductor in 1994/95.

The existing conductor will be upgraded with ACSR Dog (current capacity of '
320A) for increasing current capacity. Materials and equipment including
replacement of some existing facilities are listed in Table 12.1.

Sundarijal Feeder
The feeder is véry old and has a small line capacity with single circuit of small

BDCC (Hard Drawn Copper Conductor) 12.9 sq.mm on simple steel structures.
A number of branch lines from the feeder are erected with ACSR. Damaged

_portions on the HDCC feeder have been repaired by using ACSR without

application of bi-metal connectors, causing corrosion of conductors at those
connections. Regardless of such poor electric facilities, this area is being
developed under the city plan, accompanied with-high demand growth.

For improving the excessive voltage drop of the feeder, a single circuit of ACSR
Dog will be constructed on new supports over 10km from the New Chabel
substation up to the connecting point with another Sundarijal feeder from the

'Bhaktapur substation at Mahakal village, as seen in-the sketch for the

aforemennoned Boudha-Jorpati Feeder.

The new feeder will be constructed in the same right of way as the existing feeder
up to the Basnetgau village, to avoid difficulty of land acquisition, and thereafter
the feeder will be diverted to the Gokarneswar village and aligned along the
motorable road to Mahakal village. Under this alignment, the existing feeder in the
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. section of Basnetgau-Mahakal villages will be used as it is, for feeding power to

local consumers in the section, while the existing lines along the motorable road
other than the branch lines will be replaced with a new feeder.

Main materials and equipment required for the plan are estimated in Table 12.1.

12.2.3 . Kathmandu West Power Division

W

Th{;mkot Feeder

In order to reduce excessive voltage drop and to meet growing demand of

industries established along the highway to Thankot, a new 11kV line will be
constructed with a single circuit of ACSR Dog from the Siuchatar substation to the
Earth Station near Balambu over 4 km. The line will be constructed in the right of
way of the highway to avoid troubles on land acquisition.

SIUCHATAR S/5

There are 134 industrial and
commercial customers working along:

=
. 5 3
the highway, in the load scale of 4 § \ !\ ACSRDOG =
kW to 680 kW in such various sorts B ) N L
--------- THANKOT FEEDER 7

of business as steel processing, rice
mill, textile, foodstuff, plastic or

KIRTIPUR

carpet manufacturing, etc. Total load

© commerce was 3,200 kKW as of the end of 1990._'.

@

Besides construction of the néw feeder, the existing Thankot feeder between
Ralambu and Thankot will be upgraded by replacement of the existing ACSR

'Rabbit with ACSR Dog over 4km for reducing voltage drop and meeting demand

growth in the area.
Main materials and equipment required for the plan is estimated in Table 12.1.
Extension of Dharmasthali Feeder

The existing Balaju Industry District (B.1.D) feeder is supplying power from the
Balaju substation to not only BID but also public consumers therein, The existing

- feeder should be upgraded with ACSR Dog for increasing the current capacity.

Another new fecder will be required in the District before the year 1992/93, if the
District will further expand the industrial scale. However, upgrading and
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reinforcement of the feeder over 1 km distance will be implemented by NEA in
cooperation and negotiation with the District, since all electrical facilities in the
premises are operated, maintained -and nlanaged‘ by the District at uts full
responsibility.

On the other hand, in order to increase reliability of

-

DHARMASTHAL!
power supply to BID, public consumers -will be -

completely disconnected from the BID feeder so that
the existing BID feeder will exclusively function for gaam

OHARMASTHAL

the industrial district. For the purpose, interconnection
to the Dharmasthali feeder will be disconnected from 2
~the BID feeder, and a new extension of the g
- Dharmasthali feeder will be made to connect with a %
branch line of the Swayambhu feeder, for supply
power to the public consumers around BID.

- Major materials and equipment tequired for the extension of the Dharmasthali
feeder are estimated in Table 12.1. - S

12.2.4 Lalitpur Power Division
(1) Godawari-1 & 2 Feeders from the Existing New Baneswar Substation

The existing Godawari-1 and 2 feeders are extended from the existing New
B_aneswar substation over 35.4 km to the end of the feeder é[ Phulcoki in the
_ mountains and over 40.4 km to several ends southward. The bdth_feeders were
originally extended from the existing Patan diesel power station, and tap-off
 sections of the original lines from the power station still remain unused with ACSR
Dog over about 1.0 km route. |
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: : : New BANESWAR
In order to reinforce the running Godawari-2 e

feeder, one of the unused tap-off feeders is to be
newly extended to an existing angle point on the

- Godawari-2 feeder with ACSR Dog over 3 km  [2i™

from the present end point southward along the
ring road and the existing motorable road up to

the Capagaun villagc. '

In addition, an existing sectionalizing switch(A)

on the Godawari-2 line will be opened.

Owing to the arrangemcnt, the Godawari-2 feeder will have 2 supply sources and
will be operated independently; one from Patan diesel power station to cover the
- western system of the existing Godawari-2 feeder and another from the Baneswar
substation to the-eastern system of the feeder.

: 'On the other hand, another previous tap-off feeder at the Patan diesel power
station will be connected to the Godawari-1 feeder at. its original point with
provision of a sectionalizing switch{B) being off at Baneswar side of the point. A
new sectionalizing switch{C) is to be installed at an exit point of the Godawari-1
. branch line-to the Imadol feeder in off condition. Thus, the Godawari-1 feeder

-after connected with the Patan diesel power station i to supply power to its

‘southern part only. Besides, as an existing. sectionalizing switch(D) installed near
- acrossing point of the Godawari-1 feeder over the Imadol feeder will be opened,
-areas covered by the Imadol feeder-and a Godawari-1 branch line will also be
directly supplied from the New Baneswar substation, ‘Under this arrangement,
voltage regnlation and supply reliability will be obviously improved. - _

The plan will require the materials and equipment estimated in Table 12.1.
There is such a fact that power factor of this feeder is recorded at very low value
because of operation of a marble factory located in the vicinity of Godawari. It is

strongly recommended to provide static condensers for improvement of the power
factor of the factory as early as possible.
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(2) Pharping Feeder

The existing Pharping feeder from the Patan diesel power station is commonly
supplying power to public consumers and a cement factory located at the end of the

feeder.
e . PHARPING FEEDER
The factory causes excessive voltage  cementFACTORY % HARF:S KM
[ PATAN
drop on the feeder and troubles to £ S DIESEL
reliable power supply to other
 consumers.

" PHARPING FEEDER

The reinforcement plan is to construct a 3.5km new feeder to the Thanagau village
located before the factory-for the purpose.of exclusive supply to the public
consumers, and the existing feeder is to be used for supply to the factory only.

The plan will contribute to improvement of the voltage regulation and the power
supply reliability for both the public consumers and the cement factory.

The new feeder will be constructed in the same route of the existing line to avoid
troubles of acquiring new right of way for construction of the new feeder.
Supports of the new feeder in the section will be of double circuit type, and the
existing conductors will be restrung on the new double circuit type supports.
Power supply to the factory and other consumers on the existing feeder can
temporarily be made through other feeders during the construction of the new
feeder. Power interruption required for construction of the new feeder will be
therefore not a constraint. '

Materials and equipment required for the plan are shown in Table 12.1.
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12.2.5 Bhaktapur Power Division

(1) Nagarkot Feeder

(a)

)

©

Taward Boudh-Jorpall )
KHARIPAT!

The Nagarkot area is supplied with

power from the existing Bhaktapur NAGARKOT FEEDER

switching station over 17 km by NAGARKOT

the Nagarkot feeder equipped with: ?’5 X
H » [} ‘{P\ -
a single circuit of HDCC 12.9 5 __‘__.A/ o
. . < Lt
sq.mm and a single circuit of § pByasIF
b . g. . S M H LOGCAL
ACSR Rabbit. Receiving voltage © | — BVAS]
at the customers' end is reported to BANEPA _
BYASI TOWN BANEPA

be 170V against the rated 230V,

An improvement plan is to divert the supply route and to shift load in the area into
2 feeders by the following modifications. '

The existing Nagarkot feeder will supply the demand arca up to the Kharipati
village by the existing sectionalizing switch opened at the point. T he section of
HDCC 12.9 sq.mm over 4.5 km will be replaced with ACSR Dog on new
Supports. “ '

'I‘i_qé existing Byasi feeder is extended over 2.5 km toward Khéﬁpati_al_ong a road.

- A new single circuit line of ACSR Dog will be constracted in this 2.5 km section,
~ The Nagarkot area will be supplied through an alternative route of Byasi and newly

extended feeders of 12km long, which will shorten the supply distance by 6 km

In order to increase reliability of power supply to the Bhaktapur town and
Nagarkot area, a new double circuit line of 'ACSR Dog will be constructed from
the switching station to the Muldhcka village.

For the planned new line between the switching station and the point, double
circuits supports will be constructed over 1.8 km and the existing Banepa feeder in
this section will be restrung on the new supports to avoid difficulty of acquiring

the -nt;i_v right of way.

" An additional distribution cubicle will be provided for the new feeder at the

| planned new Bhaktapur substation under the PSEP.
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(d) The existing ACSR Rabbit conductor on the Byasi feeder (2km) between the
Muldhoka village and the existing end of the feeder will be replaced with ACSR
Dog conductor for upgrading its current carrying capacity.

Materials required to implement the above-mentioned arrangement are estiamated in
Table 12.1. '

12.2.6 Total Requirement of Materials and Equipment .

Total quantities of materials and equipment required for implementation of the
aforementioned 11kV main feeders and their related facilities are summarized below:

ftems © Quantity
(a) ACSR (bare aluminium conductor) .........coveiennnnnn 174 km
“(b) - 11kV underground cable (3core) .ovvvceinviviiiinnnnn. 49 km
(¢} 11kV insulated overhead cable........cciiiiiinn 17 km
(d) Pole:commonusefor 1tkVandL.T........coooiiils 344 nos.
(&) 11kV sectionalizing SWitch.........oviiiiiiiiiiiinin . 30sers:
~{f) Number of transformer unitS..........cciceviniinnnenns - 79 units
(g) Capac'ity of transformers ..........o.cooeeninn 1,875 kVA
“(h) Related L.T overhead cable ........c.oeeeeeee s 151 km
() Related LT PO ..coeiiireeeeivie e ieeee e 330 nos.
{H 11KV drop-out switch.....cooiiiiiiiiinnnnn. 50 pes
(k) 11KV lightning amester ....ouvevvvenrenenerneneneiinienens 50 pes

- General drawings of poles to be employed for the Project are shown in'Fi:gurcs 12.7to
12.9. |

12.2.7 TFacilities provided by NEA

NEA will provide the Project with the following facilities in advance of commencement
of site erection by the Contractor(s):

(a) right of way for construction of the works.
(b) permission for right of way for construction of the underground cable works.

(¢) removal of telecommunications cables from the cxi'stin'g pbWer poles to be

replaced.
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(d) all necessary procedures of tax exemption for import of materials and equipment
for the Project and tools and vehicles of Contractors required for execution of the
Project, subject to the approval of HMG/N. '

12.3 Extension and Reinforcement of Other Feeders and Lines

- Extension and reinforcement plans for the feeders determined to be implemented in the
aforementioned Section 12.1 (2) are discussed in details in this section. Reference
maps to each plan are illustrated in Figures 12.2 to 12.6.

12.3.1 Kathmandu Central Power Division
(1) Interconnection of 11kV Feeders

Areas on both sides of the ring road around Maharajguhj are

)
being developed for residential and industrial zone. Power | %
demand is rapidly growing due to the development. ' %

O
e |
o

e _ . ACSRDOG
There are the Nayabazar feeder from the Lainchaur U7¥M

substation and the Budhanilakan_tha feeder from the
Maharajgunj switéhing station fuhnihg around the areas. | )
However, both feeders are not interconnected at present.
The plan is to link both lines for increasing supply reliability ~ tANCHAUR

and for preventing excessive voltage drop anticipated to occur in near future in the

areas.
The plan includes a new single circuit of ACSR Dog over 1.7 km with a section
switch at the interconnecting point and 2 units of 100 kVA pole mounted
' uansfomgfs as well as the related m_atéria]s for L.T line of 2 km long.
' Reqmred r'_natéria]:s'and' e_duipmeﬁt are estimated in Table 12.2.
Q) Addiﬁ‘qriﬁlmateﬁ'algéﬁd Equipment
| In order 1o 1mprove the power supply rehabﬂlty and voitage regulauon of various

_ hnes in the d1v1510n area various matenals and eqmpment are addmonally
_ reqmred Those are esnmated in Table 122.
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(3) Airpon Feeder from Baneswar Substation

The voltage regulation of the feeder from the Baneswar substation will exceed the

- allowable extent in the year 1993/94, NEA is now implementing a countermeasure
for improvement and reinforcement of the feeder to prevent aggravation of the
supply reliability in the area. Further reinforcement of the feeder will not be
required before the year 1995/96, accordingly.

12.3.2 Kathmandu East Power Division
(1) Additional Materials and Equipment

Housing and industries are developed in the eastern part of the division area under
a new town planning. It is reported that the voltage of L.T lines in such
developing areas is around 150V agamst the rated voltage of 230V because of
shortage of 11kV lmes and long low tensmn Imes extended from existing
overloaded small capacny transformers.

“To improve the situation and to meet naturally growmg demand and new demand
" due to devclopment of town planmng, materials and equipment are required for
upgrading of conductor sizes and extension of 11kV systems.

Details of the required materials and edu{pment are shown on Table 12.2.
12.3.3 Kathmandu West Power Division
(1) Interconnection of Kirtipur Feeders

The fecder from the Siuchatar substahon (Klrttpnr S) 13 mterconnccted with
another Kirtipur feeder from the Tekn substation (Klrnpur-T) Voltage drop of the
Kirtipur-S is estimated at 7.8% in the year 1994/95 while voltage drop of the
Kirtipur-T will be 0.7% in the year. If loads i in the section-3 of the Kirtipur-§ |
feeder will be shifted to the Klrtlpur-T feeder, voltage drop of the Klrtlpur S will
be much improved so as to be less than 7.5% by the year 2000/01. Voltage drop
of the Kirtipur-T will increase due to power supply to the sccuon 3 of the Kirtipur-
S, but it will be still less than 5% in the year 2000/01 Accordmgly, no
reinforcement will be rcqu:red for the fceders but only shfftmg of partial load from
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the Kirtipur-S feeder to the Kirtipur-T feeder will reduce the excessive voltage
drop of the feeder.

- Besides the above load shifting, in order to increase supply reliability,

interconnection will be established between both the Kirtipur feeders at Panga
village and Carghare village over 1.5 km. Owing to the linkage, power will be
supplied to the area through a loop system.

Materials and equipment required for the plan are detailed in Table 12.2.

Additional Materials and Equipment

In order to improve and reinforce the exiting system, materials and equipment

©)

shown in Table 12.2 are required.
Otber Improvement Plans

Implementation of the following works for improvement and reinforcement of the
system is required. -

Through discussions with NEA head office, it was concluded that those works
would be implemented by NEA at their expense and responsibility.

(a) Upgrading of 3.3 kV System :

. Three areas in Kirtipur town and an area near the Swayambhu temple are still
supplied with power by a 3.3 kV system being stepped down from 11kV
feeder. This 3.3 kV system will be upgraded to 11 kV.

{b) Tahachal Feeder:

People have carelessly and illegally built a number of houses under the feeder,
- and: yet they regardlessly complain of public safety to the Division Office.
. NEA wi_il take necessary steps to _copre -with the situation. The actual
. insulation ‘c_lea,_rances-. to houses and other facilities from the feeder at present
 seem sufficient both vertically and horizontally, =
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(¢) B.LD Feeder:

BID requests NEA to increase supply reliability and supply capacity to its
district, NEA ‘delivers encrgy to BID through NEA's feeder to BID
substation. All electrical facilities except the feeder in the District are operated
and maintained by BID at its responsibility. Supply reliability is to be
improved by rearrangement of the sysiem as mentioned in Section 12.2.3(2)
above. NEA will also take necessary reinforcement measures for increasing
the supply capacity through extension of a néw feeder when it will really be

required by the District.
12.3.4 Lalitpur Power Division
(1) Old Patan-1 Feeder

The existing cables of the feeder should be replaced with cables of larger size

before the year for increasing the feeder capacity.

In implementing modification of the Patan diesel power station under the Project,
the cables on both the old Patan-1 and 2 feeders will be upgraded to meet future
demand growth. ' -

(2) Additional Materials and Equipment
In order to improve and reinforce the other power supply systems in the Division,
various kinds of materials and equipment are required additionally. Those are
detailed in Table 12.2.

12,3.5 Bhaktapur Power Division

(1) Reinforcement of a Section of Nagarkot Feeder
A section between Cangunariyan and Bramhakhel villages of the Nagarkot feeder
is at present unused because of such incomplete facilities as one phase conductor
only. After completion of the new Bhaktapur substation under the PSEP of IDA,

it i anticipated that Nagarkot feeder will also supply power from the substation
towards Boudha-Jorpati. Accordingly, the section will be restored under the
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Project with a single circuit of ACSR Dog on new supports over Zkm. Reference
is made in the sketch for the Nagarkot teeder in the aforementioned 12.2.5(1).

Materials and equipment required for the plan are estimated in Table 12.2.

(2) Thimi Feeder Extension

- THiMI

In consideration of the future development of industrial

: W s
zone along the Kathmandu-Bhaktapur highway, the 2;'\',5‘2 |.J._} §§
Division Office proposes to construct a branch feeder 3 5

e
between the existing Thimi feeder and Airport branch —_ s
: - AIRPORT FEEDER

feeder.

However, it is recommendable that instead of the THIM
proposed line, a new feeder will be constructed from

THIMI S/5
M B L
iy > ]

NEW BHAKTAPUR S/S

the new Bhaktapur substation to the developing
industrial area along the highway as shown in the right o
lower sketch. AIRPORT FEEDER

. The new line over 3.5km from the new Bhaktapur substation will supply more
stable and quality power to the industries and houses in thie area. The line will also
-be extensible along the highway to cover future demand growth.

Materials and equipment needed to implement the extension from the new
substation are listed in Table 12.2.

(3) ‘Additional Materials and Equipment

Other areawise improvement plan of 11 kV feeders in the distribution system are
also required to ensure reliable and stable power supply to customers.

Table 12.2 shows ncécssary materials and equipment for implementation of the

plan.
12.3.6 Total Requirement of Materials and Equipment

Total quantities of materials and equipment required for implementation of the
aforementioned 1 lkV feeders and their related facilities are defailed in Table 12.2.
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Following is a summary of the major items of those materials-and equipment required
for the Project.

Items Quantity
~ (2) ACSR (bare ahiminium conductor) ............... s 60 km
(b) 11kV underground cable (3 core)......oooviviiviiiiinn, 17.6 km
(c) 11kV insulated overhead cable .......c.ccoone. .. e 23 km
| () Pole':commo_n' use for 11kV and'L.T...‘..,........7.... ~ 980 nos.
(€) 11kV sectionalizing SWItch........ooeovrrovroerereren. 50 sets
(f) Number of transformer unit.......... TP 189 units
{g) Capacity of transformers............o 18,050 kVA
(h) Related L.T overhead cable.........coooiiiiiii e, 37 km
(D Related LT Pole ...cvvveiii e eaeeiiane 135 nos.
(j) 11kV drop-out 'switch ....................................... 520 pes

(&) 11KV lightning rrester. ......................... e, 520 pes

The total required capacity of distribution transformers under the Project is estimated at
about 26,000 kVA from the abovementioned plans including that of major feeders
estimated in Section 12.2. While, total capacity of the transformers to be added to the
Valley system by the year 1995/96 is estimated at 54,000 kVA as seen in Table 8.3.
Total capacity of the transformers of 26,000 kVA required for this Project and about
30,000 kVA having been directly ordered by NEA is comparable with the estimated
capacity of 54,000 kVA. - > :

Multi-Circuit Switches listed in Table 12.2 are proposed by NEA 1o be installed at the
following 5 sites:

(1) Balambu (near earth station} on the Thankot feeder,
(2) Khokna on Pharping feeder, '

(3) Thaiba on Godawari-1 feeder,

(4) Manmaiju on Dharmasthali feeder and

(5) Bramhakel on Sundarjal feeder.

12-18



12.3.7 Maintenance Tools and Equipment

Foﬂowing tools, vehicles and equipment are recommended to be supplied to NEA for
proper operation and maintenance of the system.

(a) Tools:

Hydraulic compressor for conductor joints...... 5 sets
Chain blpck DoStonsx3ma 5 nos.
Lever block : 110M.eeeeeseeeeereenreneeenenn, 5 nos.
Hand operated winch : lton............... <o Ssets
Snatchblock  : 100mmdia.................... 25 nos.
Wire tensioner @ 1.5ton........cooooieiiianen, 25 nos.
Tension meter : 1ton........... s 5 sets
Aluminiom pulley : 300 mm dia.......c..eoeone 50 pcs

Aluminium pulley : 120 mm dia............. ... 50pecs

(b) Vehicles:

4 WD working truck w/insulated elevator bucket. 5 nos.
3 ton pick-up truck......... e 5 nos.
Light maintenance vehicle..............o.oooan 2 nos.

(c) VHF Radio Equipment :

VHF tranceiver radio set ........... errereriains 23 sets
- VHF antenna and pole for base point.............. 5 sets

(d) Measuring Equipment ;

MEEEST oovni i 10 nos

Earth tester (0-10/100/1000 ohm) . ...ooveenene, 10 nos

Clamp tester.......... b s 10 nos

Phase metes ............... eee—— e .10 nos.

V_(_il_tagé d:tect_of e, careeen oo 10 DOS.
- Cable fault J0CAIOT.....vversieereeereeeeeennens o hset
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12.4 Recommended Reinforcement Plan for Low Tension Lines

(1) General

As discussed in the foregoing sections, serious issues of the present and future
low tension (L.T) distribution systems are encrgy losses, voliage drops and

shortage of materials to response to increasing demands.

(a)

System Energy Losses:

The "Loss Reduction Programme (LRP)" under the financial and technical
assistance of IDA is under way with supply of materials and equipment for

~ reducing non-technical and technical losses in the conntry, as mentioned in

(b)

(©

Chapter 9.

The present plans prepared by NEA under LRP are summarized in Table 9.2.
As seen in the table, a number of materials and equipment are to be procured
for the purpose of not only reducing the energy loss but also improving the
voltage regulation of 11kV and L.T systems.

Voltage Drops:
LRP's implementation will also have an effective impact of improvement of
excessive voltage drops in the L.T system. Additional reinforcement and

improvement of L..T system under the Project will be planned in close

cooperation with LRP.
Improvement and Reinforcement of L.T Lines:
The existing L.T lines in a number of areas should be improved and

reinforced for copying with increasing demands in proportion to the extension
of 11kV lines and additional distribution transformers.
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(d) - Provision of Meier Calibration Center:

The existing NEA's calibration center is capable of calibrating 20 to 30 units
per day, which will not be sufficient for periodical calibration of demanding
meters in the whole country.

Three (3) meter calibration centers are to be developed under LRP; one in the
Kathmandu Valley and the others in the Eastern and Western regions. The
~new Kathmandu center is under construction in the Swayambhu area.
Construction of such facilities will, thereby, not be required under the Project.

(2) Details of Plans

- In addition to the L.T materials and equipment related to the 11kV reinforcement
and improvement plans discussed in Sections 12.2°and 12.3, various plans for
improvement and reinforcement of the L.T systems are réquired.

Details of the major improvement and reinforcement plans in each power division
are noted in Annex-5.

Following are principles for application of the required materials and summary of
items and quantities of those materials.

() Insu_latéd Cables:

. In order to prevent power pilferage and for public safety, new and extended
L.T lines in the cOhges_ted areas will be constructed with insulated cables.
Insulated cables will also be utilized for sections which require upgrading of
conductors for meeting increasing demands in those areas. Bare conductors
will be applied for such areas that no pilferage of energy and no danger to the

- lines and the public are anticipated, i.e. lines along main streets or roads with
a sufficient clearance from houses/buildings, or comp’arati'vely depopulated
areas.

Insulated cables will principally be erected with spool insulators on L.T poles
or 11kV poles commonly used. In particular areas where no space for

constraction of poles is available, the cables may unavoidably be installed on
walls of buildings and/or houses in the center of towns.
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(b) Underground Cables:

Some of the existing L.T lines in the Kathmandu town are crossing over
heavy traffic roads without a sufficient clearance or routed in extremely
narrow space. Underground cables will be required to be laid down in such
areas for the safe operation and maintenance of the system. - The cables will be
directly buried in the ground at a 0.6m to 1.0m depth, backfilled with sand
and covered by protective bricks or equivalent materials,

(c) Poles:

A number of the existing poles have been aged and deteriorated. Those poles
should be replaced with new and adequate poles as well as new insulators and
fittings. Since locally manufactured concrete poles (8m long) are as heavy as
530kg and should be erected by a machmery, they will be used in only in
areas accessible to vehicles. Poles supphed under the Pro;ect wﬂl therefore be
of a jointable steel tube type which is easily transporied and erected.

(d) Moulded Case Circuit Breakers:

Most of the existing L.T feeders are directly connected to distribution
wransformers without distribution switch boxes. Such connection causes
unsafe operation and maintenance works of lines and transformers. In order
to increase supply reliability and safe opcratioh/mainte'nancé of the systems,
distribution switch boxes will be installed at some of the existing distribution
transformers. The switch boxes will be of moulded case circuit breaker type
(MCCB) enclosed by galvanized metal box with a spccifiéd trip current.

(3) Required Materials:

Materials and equipment required for the reinforcement and improvement of L.T
systems are detailed in Table 12.3. : '

Following is a summary of the major materials and equipment to be utilized in each
Division.
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Work Ttems Kathmandu  Kathmandu Kathmandu  Lalitpur  Bhaktapur  Total

Central East West
Conductor: -
ACSR Weasel (km) 15 15 15 85 60 190
ACSR Rabbit {km) 40 20 25 55 35 175
Insulated Cable
AlOwW) - (km) 84 ‘5 0 12 16 117
Underground Cable .
(XLPE) {km) 4 : 0 ] 0 ] 4
Poles (pes) 150 200 230 550 415 1,545
Spool Insulators
wifitting - (set) 200 200 - 1,000 2,200 2,000 - 6,800
Moulded Case C.B (unit) 141 50 45 181 149 566

Note: * AIOW : Outdoor-used Viny! Insulaicd Aluminium Cable
* XLPE : Crosslinked Polycthylenc Insulated Polyvinyl Chiloride Sheathed Cable

(4) Local Erection Works:

Most of local erection works under the Project will be executed by Japanese
Coniractor(s) in compliance with the detailed requirements specified in the contract
documents. o

In the Project area there are several such places where houses and buildings
“overabound with only narrow paths, or where the existing lines/cables are fixed on

walls of houses or buildings. It seems difficult for foreigners to carry out the

works in those areas without the cooperation of inhabitants. NEA's assistance to

contractor(s) is always required throughout the Project execution. In those areas,

prearrangement by NEA/related authorities and full-time attendance of NEA's
_representatives are, in particular, required.

12.5 Effectof Extsnsion and Reinforcement Plans

Implementation of the plans will contribute the following effects to the power system.
EXpe}(;ted improvement of the voltage regulation and technical energy loss are also noted
. in each plan.

12.5.1 Kathmandu Central Power Division

(1) Rehablc power supply to the developmg area in the 1 \/Iahara_;gunj area along the
nng road w:li bc secured owmg to mterconnectlon of the Nayabazar and
Budhamlakantha feeders, because the 1rcd can be always supphed by either one

feeder. Voitage drop and technical 10ss will also be cffcctwcly 1mpr0ved by the
plan.
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(2) Power supply to the customers in the center of Kathmandu town wﬂl be secured
by addition of distribution transformers and extension of the exlstmg feeders for
improvement of voltage drops and also by installation of new underground cables
in the congested areas for safety operation. .

(3) Application of insulated cables for low tension will contribute to reduction of non-

technical energy losses.
12.5.2 Kathmandu East Power Division
(1) Boudha-Jorpati Feeder

Due to construction of a new Boudha-Jorpati fecder, the voltage drop will be
improved from forecasted 10% to 3.0% in the year 1995/96, and technical energy
loss estimated at 2,600MWh/year in 1995/96 will be reduced to 330MWh/year.
Save of energy loss will be more than 87% every year, which will save
construction of additional generating facilitics and increase the NEA's revenue for
improvement of its financial state.

Improvement of the voliage regulation and the reduction of energy loss due to
_implementation of the plan will be as below:

Voltage Drop (%) 94/95 95/96 96/97 97/98 98/99 99/00 00/01

Without Reinforcement 8.67 9.95 11.37 1298 14.81 16.85 19.18
After Reinforcement 2.56 295 336 3.84 438 499 568

Energy Loss (MWh/year) 94/95 95/96 96/97 97/98 98/99 99/00 00/01

" Without Reinforcement 1,997 2,607 3,401 .4,434 5,772 1,478 9,688
Afier Reinforcement 249 328 428 558 727 942 1,220

(2) New Branch Line to Gokarneswar

_ Industries being devclopcd along the road via Arubari will be Suppliéd with stable
and quality power from a new feeder to be constructed along the road to
Gokameswar The fecdcr w:ll promote further devclopmcnt of new mdusmes in
the area.
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(3) Upgrading of Airport Feeder

The upgraded Airport feeder from the New Chabel substation will improve the
voltage regulation and reduce the energy loss as below: '

Voltage Drop (%) 94/95 95/96 96/97 97/98 98/99 . 99/00 00/01
Without Reinforcement 344 399 461 531 611 771 8.02

After Reinforcement 204 236 273 3.14 3.61 4.15 4.75

Energy Loss (Mwh/yea:) 04/95 95/96 96/97 97/98 98/99 99/00 00/01
Without Reinforcement 444 598 795 1,056 1,396 1,840 2,408
After Reinforcement 224 301 400 532 703 927 1,213

It is noted that the current carrying capacity of the upgraded conductors will be
surpassed by the forecasted load current in the year 1997/98. Future réinforcement
of the feeder should be comprehensively conducted together with load flow shift

. . between both Airport feeders from the New Chabel substation and the New

(4)

Baneswar substation based on the demand forecast to be frequently reviewed.
Sundarijal Feeder

A new Sundarijal fecder upgraded with ACSR Dog will reduce the voltage drop
from 13% estimated in the year 1995/96 to 4% and technical energy loss to 25% of

~ that of the non-reinforced line. Voltage regulation of the upgraded feeder will be in

the allowable extent even beyond the year 2000/01.

Voltage Drop (%) 94/95 -95/96 96/97 97/98 98/99 99/00 00/01

Without Reinforcement  11.93:13.19 14.46 15.91 17.46 19:16 21.06

After Reinforcement 391 432 474 521 571 628 6.90

Energy Loss (MWhjyear) 94/95 95/96_96/97_97/98 98/99_99/00 00/01

Without Reinforcement 484 592 711 - 860 1,034 1,248 1,507

After Reinforcement - 122 150 180 217 . 261 315 381
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(5) Baneswar Feeder

Renovation of the existing Baneswar feeder from the Chabel substation will reduce
the voltage drop and technical loss as much as 40% as seen below: . -

Voltage Drop (%) 9495 95/96 96/97 97/98 98/99 95/00 00/01
Without Reinforcement  4.76  5.51 6.37 7.34 8.43 9.67 11.09
After Reinforcement 294 340 393 452 520 596 694

Energy Loss (MWh/year) 94/95 95/96 96/97 97/98 98/99 99/00 00/01

Without Reinforcement 203 393 525 €96 920 1,211 1,592
-After Reinforcement 164 220 294 380 513 676 889

12.5.3 Kathimandu West Power Division
(1) Thankot Feeder -

A new Thankot feeder will mainly supply power to the area up to Balambhu (Earth
Station) and the upgraded existing feeder will supply power to further areas.
Reinforcement of the Thankot feeder thereby will contribute not only to promotion
of industries and commerce development along the Kathmandu-Thankot highway
but also to stable power supply to meet those growing demands in the area under
the independent two feeders.

Owing to the reinforcement, the voltage regulation and energy loss in the area will
be respectively improved to as much as 25% and 18% of the present conditions.

Voltage Drop (%) 94/95 95/96 96/97 97/98° 98/99 99/00 00/01
Without Reinforcement 9.31 '10.39 11.57 12.91 14.40 16,05 17.85

After Reinforcement 240 2.67 298 332 371 4.13 4.59

Energy Loss (MWh/year) 94/95 95/96 96/97 :97/98 98/99 99/00 00/01

Without Reinforcement 879 1,094 1,358 1,690 2,103 2,611 3,229
After Reinforcement 157 196 243 303 377 468 579
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(2) BID Feeder

BID, the biggest industrial estate in the Kathmandu Valley, will benefit by stable
power supply due to feeder arrangement for its exclusive use, separately from
other demand centers.

- (3) Kirtipur Feeder

Owing to the partial load shift of the Kirtipur feeder from the Siuchatar substation
to another Kirtipur feeder from .the Teku substétion, both voltage regulation and
energy loss will be much improved so that no reinforcement will be required for
both feeders beyond the year 2000/01, and total energy loss of both feeders will be
reduced to more than 50% compared with that under the existing load distribution.
Contribution of such load diversion without any investment is certainly great.

Voltage Drop (%) 94/95 95/96 96/97 97/98 98/99 99,00 00/01

Kirtipur (Siuchatar) o
Before Load Shift 7.76 879 9.89 11.09 12.51 14,02 15.75

' After Load Shift - 403 454 509 574 643 7.22
Kiripur (Teku) 7 |
" Before Load Shift 040 041 043 048 053 057 0.62
- After Load Shift . 256 284 315 349 385 427

Energy Loss (MWh/year) 94/95 95/96 96/97 97/98 98/99 99/00 (00/01

- Kirtipur (Sinchatar) , o L

. Before Load Shift 611 782 992 1,247 1,586 1,992 2,514
After Load Shift - 247 313 394 501 629 794

Kirtipur (Teku) ‘ .
Before Load Shift 6 7 9 10 12 14 17
After Load Shift o« 1120 137 169 208 - 253 311

12.5.4 Lalitpur Power Division
(1) Godawari-1 and 2 Feeders

Owing to modification and reinforcement of the éxi_sting Godawari- 1 and 2
feeders, power supply to the areas covered by the feeders will be improved
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through voltage regulation within the allowable extent beyond the year 2000/01.
The voltage drop and energy loss will be reduced to 37% and 19% respectively of
those of the existing feedérs. Reliability of power supply will also much improved
by separation of their supply route due to setting of new sectionalizing switches
and auto-reclosers. :

Voltage Drop (%) 94/95 95/96 96/97 97/98 98/99 . 99/00 00/01

Godawari-1 Feeder 7
" Without Reinforcement  8.50 9.17 994 10.79 11.74_ 12.72 13.80
" After Reinforcement 457 493 534 580 631 684 7.42

Godawari-2 Feeder

Without Reinforcement 10.70 11.56 12,50 13.53 14.70 15.92 17.62

After Reinforcement 4,11 443 480 519 564 6.11 6.63

Encrgy Loss (MWh/year) 94/95 95/96 96/97 97/98 98/99 99/00 00/01

Godawari-1 Feeder _
Without Reinforcement 603 702 824 972 1,150 1,352 1,591
After Reinforcement 224 262 307 362 428 503 592
¢ igigwgg. i-2 Feeder ‘ '
Without Reinforcemnt 956 1,115 1,304 1,520 1,805 2,115 2,489

_After Reinforcement 182 212 248 291 343 402 473
Pharping Feeder

Excessive voltage drop of the Pharping feeder will be improved by addition of a
new line, and supply reliability will be increased by separation of feeder into
two (2); the existing feeder for only the cement factory located at the end of the

feeder and a new feeder for other customers.

Following are effects to the voltage regulation and energy loss by the

reinforcement plan.

Voltage Drop (%) 94/95 95/96_96/97 97/98 98/99 99/00_00/01
Without Reinforcement - 821 926 1040 11.68 13.14 14,74
After Reinforcement _ '
Existing Feeder - 246 278 3.12 350 3.94 4.42

New Feeder - 1.32 149 1.67 1.87 211 2.36
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Energy Loss (MWhjyear) 94/95 95/96 96/97 9798 98/99 99/0D_00/01

Wlthout Remfmcemcnt - 443 563 710 895 1,133 1,425

" After Reinforcement . S
Existing Feeder - 40 st 64 81 102 128
New Feeder - 45 58 73 92 116 146

12.5.5 Bhaktapur Power Division
.(71) Improvement of Nagarkot Feeder

(a) Stable power supply to the Bhaktapur town will be secured by a complete
separation from other feeders.

(b) Addition of a new line will increase the power supply capacxty and reduce the
'_voitagc drop and techmcal ener gy Ioss of the Banepa and Nagarkot feeders.

Voltage Drop (%) 94195 9596 9657 97198 98195 99100 00/0]

WithoutRéinforcement 8.56 9.86 11.35 13.03 .14.89 17.03 19.45
After Reinforcemeént

- ExistingFeeder .~ - 2.26 2.61 3.00 3.44 393 450 5.14
New Feeder oo 262 298 340 3.87 439 4098 564

Energy Loss (MWh/year) 94/95 95/96 96/97 97/98 98/99 99/00 00/01
Without Reinforcement 303 402 532 701 915 1,197 1,562

After Reinforcement
Existing Feeder 51 68 90 118 155 202 264
New Feeder 43 56 73 94 121 156 200

'(¢) Reliability of power supply to the Nagarkot area will be increased due to
‘extension of the Byasi feeder to connect to the Nagarkot feeder. The new
extension line will also contnbute to more rellable and stable powcr supply to

' the areas along the line.” '
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(2)

R

New Feeder from Bhaktapur

A new extension line from the new Bhaktapur substation to the highway will
promote further industrialization and arca development in the district with reliable
and stable power supply.

Extension of Nagarkot Feeder

Improvement of an unused section between Boudha-Jorpati feeder and Nagarkot
feeder will increase supply reliability in both areas due to power supply flexibility.

12.5.6 Low Tension System

(M

2

3)

Application of Insulated Cables

Application of insulated cables will be effective (a) to prevcljt energy pilferage
from direct line-tapping, (b) to increase safety of the public and (c) to increase
supply reliability by reducing short circuit faults on lines.

Application of and Upgrading to Larger Conductors

Application of larger section conductors will reduce energy loss of conductors and
voltage drop at the customers’ end. Reduction of energy losses will save
construction of new generating facilities leading to improvement of NEA's
financial state. Reduction of voltage drop will improve the quality of power
supply to the customers.

Extension of Lines
Extension of lines with adequate sizes of conductors and cables as well as addition
of distribution transformers will meet demands of the waiting consumers and

increase in capacity required by the present customers.

It will result in raise of electrification in the Valley, improvement of people's living
standard and increase of NEA's revenue.
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13.1

13.2

 CHAPTER 13
COST ESTIMATE AND CONSTRUCTION SCHEDULE

General

This chapter explains the estimate of construction cost of each sub-project for

substations, transmission lines and distribution systems discussed in Chapters 11 and

12. The cost is estimated in Japanese Yen for both CIF at site and local exection works

allocating to portions to be spent in Japan and Nepal. In addition, implemeatation

schedule of the Project is also discussed in this chapter, taking account of

implementation stages.

Cost Estimate

13.2.1 Basis of Cost Estimate

The Project costs are estimated on the following basis:

(B

@

(3)

G

(5)

Supply and erection of materials and equipment will be executed by a Japanese
contracior.

CIF of materials and equipment is estimated on the Japanese market prices as of
June 1991,

Local erection costs are estimated on the basis of Kathmandu and Japanese market
prices as of June 1991,

No price escalation is considered in both CIF and erection costs. Anticipated
price escalation is separately estimated as a lump sum at the annual increasing

rates of 5% in Japanese market and 10% in Nepalese market.

Engineering fee is estimated on the same bases as the above-mentioned CIF and
erection works.
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13.2.2 High Voltage Transmission System

Following are the estimated costs for extension and reinforcement plans for the high

voltage transmission system discussed in Chapter 11.

Description CIF Erection Total
(Foreign) (Forcign)  (Local) (Total)  (Foreign)  (Local) {Total)
(¥1,000) (¥1,000) (¥1,000) (¥1,000) (¥1,000) (¥1,000) (¥1,000)
{ay 11kV Cui)icles _ 246,900 128,500. 14,700 143,200 375400 14,700 390,100
)  11kV Underground 60,100 102900 22,100 125000 163,000 22,100 . 185,100
Cable Line ,
{© X3 Substation & 951,900 364,700 137,000 501,700 1,316,600 137,000 1,453,600
66kV Line
@ 132/66kV 269,300 108,200 16,700 124,900 377,500 16,700 394,200
Transformer o :
Total Cost 1,528,200 704,300 190,500 849,800 2,232,500 190,500 2,423,000

It is to be noted that costs allocated for "Local” in the tables in this Section mean the
procurement costs in Nepal, but do not mean the local currency budgeted by BMG/N.
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13.2.3 Distribution System

Following are the estimated costs for extension and reinforcement plans for the 11kV

feeders and low tension lines selected in Chapter 12.

CIE _ Ercct_ion : : Toial
Feeder Division (Foreign) (Foreign) (Local) (Total) (Foreign)  (Local) (Total)

_ (¥1,000)  (¥1,000) (¥1,000) (¥1,000)  (¥1,000) (¥1,000) (¥1,000)
Bouddha-Jorpati (Bast) 61,900 37,800 7,700 45,500 99,700 7,700 107,400
Godawari-1 and 2 (Lalipur) 33,400 20,300 4200 24,500 53,700 4,200 57,900
Sundarijal (East) 73,100 44,600 9,100 53,700 117,700 9,100 126,800
Thankot (West) 61,500 37,500 7,700 45200 99,000  7.700 106700
Kirtipur (West) 14,306 8,700 1,800 10,500 23,000 1,800 24,800
Pharping (Lalitpur) 41,700 25,500 5,200 30,700 - 67,200 5,200 72,400
Airport (New Chabel) (East) 22,000 13,400 2,800 16,200 35400 2,800 34,200
Baneswar (Basty 39,300 24,000 4,900 28,900 63,300 4,900 68200
Nagarkot (Bhaktapur) 89,400 54,500 11,200 65,700 143,900 11,200 155,100
Center of Kathmandu a
Tower (Central) 7,200 4,400 900 5,300 . 11,600 900 12,500
Sub-total 443,800 270,700 55,500 326,200 714,500 55,500  770.000
Center of Kathmandu : :

Town (Cenural) . 46,700 28,500 5,800 34,300 75200 5,800  §1,000
Dharmasthali . {West) 17,600 10,700 2,200 12,960 28,300 2,200 30,500
Baralgau-Gokameswar  (Bast) 34,100 20,800 4,300 25,00 54,900 4,300 59,200
Interconnection o'n-Ring' o o J A _- '

Road (Central) 20,000 7.400 1,500 8,900 27,400 1,500 28,900
Nag.arkot-Bramhakhel {Bhaktapur) 19,608 7,200 1,500 8,700 26,800 1,500 28,300
Additional Materials (Cenual) 133,600 49,400 10,100 59,500 183,000 10,100 193,100
Additional Materials “(Basy 60,000 22,200 4,500 26,700 82200  4.500 86,700
Additional Materials (West) 71,600 26,500 5,400 31,900 98,100 5,400 103,500
Additional Materials  (Lalitpur) 236,700 87,400 17,900 105,300 324,100 17,900 342,000
Thimi (Bhaktapur) 36,100 13,400 2,700 16,100 49,500 2,700 52,200
Additional Materials ~ (Bhaktapur) 93,700 34,600 7,100 41,700 = 128,300 - 7,100 135,400
Sub.total 769,700 308,100 63,000 371,100 1,077,800 63,000 1,140,800
Low Tension Materials  (Contral) 134,700 24,4000 5,000 29,400  159,100°  5.000 164,100
i.ow Tension Materials. (Bast) 49,400 9,000 1,800 10,800 58,400 1,800 60,200
Low Tension Materials' ... (West} ~ .52,800 9,500 2,000 11,500 62,300 2,000 - 64,300
Low Tension Materials - - (Lalitpur) 156.20ﬁ 28,300 5,800 34,100, 184,506 5,800. 190,300
Low Tension Materials (Bhakiapur) 120,100 21,700 4,500 26,200 141,800 4,500 146,300
Sub-total R 513,200 92,900 10,100 112,000 606,100 19,100 625,200
Tools and Vehiclés 67,700 0 -0 0 67,7000 - 0 67,700
Total Cost 671,700 137,600 809,300 2,466,100 137,600 2,603,700

1,794,400

The above feeders are listed by order of priority as shown in Table 13.1.
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13.2.4 Total Project Cost

Following is the total project cost of the transmission system and distribution system
estimated above.

CIE Erection : Total
Particulars {Foreign)  (Foreign)  (Local) (Total)  (Foreign)  (Local) {Total)
(¥1,000) (¥1,000) (¥1,000) (¥1,000) (¥1,000) (¥1,000) (¥1,000)

(1) Tiansmission sysigin 1,528,200 704,300 190,500 394,800 2,232,500 190,500 2,423,000

Subtotal - 1,528,200 704,300 190,500 894,800 2,232,500 190,500 2,423,000

{2) Distribution System
{a) 11kV Main Feeders 443,800 270,700 55,500 326,200 714,500 55,500 770,600

{b) 11kV Other Feeders 769,700 308,100 63,000 371,100 1,077,800 63,000 1,140,800
{c) VLow' Tension Lines & 580,900 92,900 19,100 112,000 673,800 19,100 692,900
Others
Subtotal 1,794,400 671,700 137,600 . 809,300 2,466,100 137,600 2,603,700
t3) Total of (1) and (2) 3,322,600 1,376,Q00 328,100 1,704,100 4,698,600 328,000 5,026,700

‘1t is noted that the total construction cost tabled above covers all of plans proposed by
NEA and recommended by the JICA study team to be implemented by the year
1995/96.

In addition to the above costs of supply and erection, Engineering Fees for design and
supervision of the Project as well as Contingency for price escalation are required to be

included in the total budget of the Project.

The Total Project Cost will be, therefore, as below:.

Foreign Local Totai
(¥1,000) (¥1,000) (¥1,000)
(1) Supply and Erection 4,698,600 328,100 5,026,700
(2) Engineering Fees 320,000 0 320,000
(3) Contingency 611,500 80,000 691,500
Grand Total 5,630,100 408,100 6,038,200
Note:  Contingency
Foreign Portion : 5% annum
Local Portion  : 10% annum
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13.3  Stage Development
13.3.1 Period of Development

1t will be almost impossible to complete any one sub-project mentioned above in a
-single budgetary year taking account of the necessary periods for “Exchange of Note”
between both Governments, tender/contract, manufacturing of materials and
equipment, transportation, local erection and test.

The Project will be implemented stagewise in a period of two (2) years, accordingly,
i.e. Ist year for design, manufacturing and shipment and 2nd year for local erection and
test,

13.3.2  Stage Development of Project

As seen in the above cost estimates, the total Project cost will amount approximately to

¥6,038,000.000.

T__h_e fund for the Project will be limited. In order to eicamine the stagewise
impllementation of the Prbj_ect 50 23 10 sujt the availability of fund, the sub-projects are
ciassified by order of prio_rity. '

(1) Priority Order of Recommended Sub-projects

Priority order of the sub-projects is determined in consideration of the following
criferia. ' ' '

(@) The transmission system plays an important role as the source of power

supply to the Valley in which no generating facilities are operated at present.

- In this respect, implementation of the reinforcement and improvement of the
transmission system is in principle ranked higher.

-The first priority is given to the urgeﬂtly required sub-projects for the
transmission system including reinforcement of substations, swithcing
stations and 11kV trunk lines which have been recommended by the Study
Team and not included in the PSEP under IDA. '
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(b) The second priority is given to the sub-projects for 11kV main feeders by
order of ranking in the distribution system.

(c) The third priority is given to the sub-projects for construction of the K3
substation with its related 66kV transmission line and addition of a
132/66kV transformer to the Siuchatar substation as the next urgent sub-

project in the transmission system.

(d) All other sub-projects are expected to be implemented simultaneously
following the above sub-projects within the available fund.

Recommendation of Stage Development

Basing on the recommended priority; the stage development and the costs are

lined up as below:

CIF & EGrection Accumulation

Sub-Project
(¥1,000) (¥1,000)
Phase-1 Project L : L
(1) 11KV Cubicles 390,100 390,100
" (2) 11KV U/G Cables 185,100 575200

(3) 11V Priority Feeders 770,000 1,345,200
(4) Engineeering Services 160,000 1,505,200

Total of (1) - (4) 1,505,200 - -

Contingency 79,800

“Total of Phase-1 Project 1,585,000
Phase-2 Proj'ect
() K35/8 & 66kV T/L *1,453,600 1,453,600
(2) Transformer to Siuchatar 394,200 1,847,800
(3} 11lkV Other Feeders 1,140,800 2,988,600
(4) Low Tension Lines 625,200 3,613,800
(5) Tools for O&M 67,700 3,681,500
(6) Engineering Services 160,000 3,841,500

Total of (1) - (6) 3,841,500

Contingency . - .611,500

Total of Phase-2 Project 4,453,000

Total 6,038,000
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The Phase-1 project for 11kV feeders covers the following subprojects while all
other subprojects for 11kV feeders are included in the Phase-2 project.

{a) Boudha-Jorpati feeder

(b} Godawari-1 and 2 fecders

(c) Sundarijal feeder

(d) Thankot feeder

(e) Kirtipur fecder

(f) Pharping feeder

(g) Airport feeder from the New Chabel snbstation
(h) Baneswar feeder

(i) A portion of Kathmandu center

() Nagarkot feeder

It is to be noted that the abovementioned costs are based on the prices as of June,
1991 and that costs of each sub-project should be altered if the above priority is
amended, because allocation for general expenses, costs of erection tools,
expenses for expatriate experts, etc. for sub-projects would be changed.

13.4 Construction Schedule

Figure 13.1 shows a comprehensive implementation time schedule of the Project.

Supply of materials and equipment will be completed in the first year, while the site

erection works will be carried out within the second year in each phase.

Following are considered to be key activities to complete the Project within the time.

oy

@

3

)

Exchange of Note to be concluded at the earliest date in the budgetary year.

Earliest agreement and certification of the Engineering Services.

Customs clearance at the Calcutta port and inland transport through Indian

ferritory.

NEA's pre-arrangement for smooth customs clearance of cargoes, acquisition of
land for new facilities, obtainment of right of construction, people's

“understanding of and cooperation to the Project, necessary power interruption for
" the works, stc,
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