NEPAL ELECTRICITY AUTHORITY

Generation Operation & Mainfenance Business

MARCH, 2013 (CHAITRA 2069)
DURBAR MARG, KATHMANDU, NEPAL
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GENERATION OPERATION AND MAINTENANCE BUSINESS GROUP

Brief Overview

Generation Operation and Maintenance (GO&M)
Business is responsible for the optimum operation
and maintenance of the seventeen (17)
hydropower stations and two (2) thermal power
plants owned by NEA. ‘Generation of energy by
optimally utilizing the resources available while
undertaking periodic overhauling, major
maintenance works and rehabilitation projects
of the generating stations’; that approximately
describes the mission of the GO&M Business
Group.

One hundred years have passed since Nepal, in
1911, started producing hydro-electricity from
Pharping power station. The erstwhile Bijuli Adda
has found its continuity in various forms of
government agencies and is presently the Nepal
Electricity Authority. In this way, GO&M business
can be called to possess the heritage of a hundred
years of operation and maintenance of power
stations.

The total installed capacity of hydropower stations
and thermal power plants under this business
group now has reached a humble 469.29 MW
and 53.41 MW respectively. This Business Group
is structured into two departments, namely, Large
Power Plant and Medium Power Plant Operation
& Maintenance Departments.

Operational Performance

There has not been any capacity addition in this
year nor the preceding year to the installed
capacity of 469.29 MW of hydropower stations.
Despite it, the GO&M business has strived to
increase total production of energy year on year
basis, without accounting for the thermal energy
that has been kept minimal due to its high
operating cost. The year-on-year increase of total
generation of FY. 2010/11 had been a modest
increase of 0.6%. The same resources have been

maximally used to generate 2,351.53 GWh in
2011/12 which represents again a 10.99% increase
over the previous year. Hydro-energy of NEA
claimed a share of 2114.945 GWh and 2,349.97
GWh of the total with a mere 3.682 GWh and
1.56 GWh from thermal respectively in 2010/11
and 2011/12.

The generation targets set for the fiscal years
2010/11 and 2011/12 were 2,244.67 GWh and
2,344.55 GWh respectively which have been
closely contested in 2010/11 and exceeded the
following year. The bars were expected to further
raise at the beginning of this fiscal year with the
same power plants in hand, placing more demand
on optimum operation and maintenance practice
so as to fulfill the targets, while trying to reduce
the load-shedding torment of the nation.
However, since the generation is fully dependent
on the incident rainfall and with the reduced
rainfall trend of this fiscal year 2012/13, it may
be expected that the generation forecast will not
be surpassed. The run-off river (ROR) generating
units operated at only 64.61% plant factors
whereas Kulekhani-l and Kulekhani-II, the two
storage hydropower stations in cascade, showed
the aggregate plant factor of 26.64% in 2011/12.
It was even lesser 59.47% for ROR and 18.53%
for only storages in the previous year. The
maximum water-level of the Kulekhani reservoir
were recorded at 1521.34 masl and 1530.50 masl
respectively in 2010/11 and 2011/12 whereas it
was recorded at 1530.34 masl this year on 25
October 2012 as a consequence of late-monsoon
heavy downpour in the region. The drawdown
from Kulekhani reservoir had been cautiously
limited to 1495.22 masl and 1497 masl minimum
level in the previous two years.

Maintenance Activities

The business group has continued to work on the
repair and maintenance activities, periodic




overhauling and rehabilitation projects in
assistance with Government of Nepal and
multilateral agencies. After the successful
completion of Renovation, Modification and
Upgradation (RMU) project in Devighat in fiscal
year 2010/11, the generation has been satisfactory
which has been limited only by the obstacles in
generation faced by upstream Trishuli Hydropower
Station in one of its unit, in which the replacement
of stator and repair of rotor assembly are already
underway. The first overhauling of Middle
Marsyangdi Hydropower Station since its
commissioning in 2008 was carried out from
November 17, 2010 to December 8, 2010 to rectify
the defects identified during defect liability period
(DLP) under contractual obligations. The
breakdown of 66 kV XLPE cable in Y-phase in
November, 2012 was temporarily brought into
service in an emergency measure. The breakdown
was likely due to progressive breakdown during
wet aging in solid insulating materials, which
could be the area for further research. The engine
overhauling of all the seven DG sets of Hetauda
Diesel Plant was completed in 2011/12 and
currently in operation at a capacity of 10 MW.
The overhauling of all the six Wartsila DG sets of
Multifuel power plant, which was started in
2066/67 has been successfully completed this
year. This project together with the procurement
of spare parts for DG sets of Hetauda Diesel Plant
from Man Diesel, UK was funded by World Bank
under PDP and the project cost was Euro 7.7
million. These plants contribute to generation
mix and provide some degree of operational
flexibility and strengthen system reliability. The
plants have great importance in minimizing load
shedding hours to some extent but exorbitant
fuel prices and vulnerable supply chain restrict
their operation. The GON has assured to
compensate the difference that results from the
operation of this plant and the average energy
tariff that NEA charges to its consumers. Presently,
MOE has issued directive to operate these plants
at full capacity for as many hours in an effort to
restrict the ongoing load shedding within 12 hours.
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The Business Group acknowledging the
recommendations made by the committee on
monitoring of the NEA-owned power stations
chaired by former Minister of State, Energy has
implemented the recommendations and is
working on broader implementation framework
to address long term goals and objectives.
Concerted efforts have been made to upgrade
available manpower at floor level and at engineer
level so that the maintenance activities could be
carried out with minimal external assistances.

Rehabilitation Projects

The Rehabilitation of Kaligandaki 'A' Hydropower
Plant Project previously funded by PDP World
Bank has undergone comprehensive revision to
include modified scope of works, which now
includes headworks modification, dam safety &
instrumentation, technical assistance and capacity-
building and revised electromechanical works.
The project is estimated to cost US Dollar 30.6
million and funded by World Bank (IDA Credit)
scheduled to be completed by April, 2016.

Marsyangdi Hydropower Station has two ongoing
projects-Marsyangdi Power Station Excitation
System Rehabilitation and Weir Control
Modernization and Modification. Both the projects
are part of Energy Access and Efficiency
Improvement Project, which are jointly funded
by Asian Development Bank (Loan No. 2587-NEP
(SF), GON and NEA. The equipments have been
delivered to the site for weir control
modernization and modification project and price
negotiation is underway with excitation
equipment manufacturer, Voith Hydro GmbH &
Co. KG for excitation system rehabilitation project.

The unsatisfactory operation of Modi Khola
Hydropower Station compared to other identical
hydropower stations are expected to improve
after the rehabilitation project. The proposed
rehabilitation project includes civil, hydro-
mechanical and electromechanical renovation
and modification works. The cost estimate of the
project is NRs. 337 million. The initial study and
project preparation works have been completed
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and the bids are invited for civil and hydro-
mechanical works. The rehabilitation works are
expected to be completed by 2013/14.

The rehabilitation of electromechanical
components of Sundarijal Hydropower station is
underway under the joint assistance from ADB,
GON and NEA. Nepal Electricity Authority has
received loan (Loan Number 2808-NEP, Grants
0270-NEP and 0271-NEP) from Asian Development
Bank (ADB) towards the cost of Power Efficiency
Improvement as part of Electricity Transmission
Expansion and Supply Improvement Project. The
project is scheduled to complete by July, 2015.

The procurement of trash rack cleaning machine
at the intake section is jointly funded by ADB
(Loan No. 2587-NEP (SF)) under Energy Access
and Efficiency Improvement Project (EAEIP), GON
and NEA. The project is expected to improve the
plant factor to 19.2% and increase the energy
generation by 28.2% compared to the average
energy generation over the last ten years. The
works are expected to be complete by 2013/14.

Other Activities

There has been some remarkable progress in the
reclamation of land against encroachments
especially in Panauti, Sunkoshi, Pharping,
Kulekhani-I, Kulekhani-Il, Chatara and Panauti
Hydropower Stations. The Business Group has
succeeded to acquire the land ownership
certificate (Lal Purja) of 35,792.83 m? in Panauti
whereas the land transfer is in progress in Chatara
Hydropower Station from Sunsari-Morang
Irrigation Project. The Business Group is
continuously working with stakeholders to resolve
this contentious issue while issuing directives to
concerned power stations to determine and
register the land occupied by NEA facilities. The
land measurement is underway in concerned
power stations whereas it has been completed
in Sunkoshi Hydropower Station. The Business
Group now possesses 7,805,032.37 m? of land
area with land ownership certificate (Lalpurja)
whereas 543,446.25 m? of land year is yet to
acquire the land ownership certificate (Lalpurja).
However, the total area of land that the Business

Group currently possesses with and without land
ownership certificates (Lalpurja) is 8,348,478.61
mZ.

The Business Group has auctioned scraps, obsolete
items and remains from the completion of project
and repair and maintenance activities in most of
the power stations whereas the process of auction
of old and unused vehicles has been initiated.

Challenges & the Way Forward

Ageing generating stations resulting in increased
operation and maintenance costs coupled with
inadequate skilled workforce, unavailability and
exorbitant price of spare parts are the challenges
ahead for the Business Group. Soaring fuel price
restricts the continuous operation of thermal
power plants, which clearly requires subsidy to
recover the imbalance between energy costs and
the revenue that it generates. Advanced
technologies continue to find applications in the
power plants demanding trained and skilled
workforce. Efforts have been made towards this,
but more disciplined approach is required
supported by corporate commitment. Despite
the challenges, the Business Group continues to
find the way forward for:

¢ Preparation of standard norms while drafting
technical specifications and cost estimates
especially in the procurement of
electromechanical goods, plants and services
augmented by performance assessment
measures during implementation

¢ Capacity building through training at various
levels whereas occupational health and safety
concern will continue to top the priority.

¢ Asset management based on enterprise
resource planning basically for optimal
allocation of resources within the Business
Group

¢ Enforcement of prudent operation practices,
rehabilitation, periodic overhauling, repair
and maintenance of the power stations with
an objective to achieve design generation
capacities

¢ Reduction of outages and increase of reliability
for quality power supply
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professionally competent human skills with
specialized knowledge and experience. This can
be achieved by talent hunting, right man in right
place, imparting skills and knowledge through
continuous training and development. The
Business Group, hence, has worked continuously
in the formulation of plans and programs to
develop and transfer knowledge and skills for both
the technical and administrative staffs through
on/off the job trainings, workshops, seminars and
abroad trainings. The Business Group is currently
considering for the implementation of standard
practices of assigning job description, performance
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There are currently 750 technical and 263
administrative staffs totaling 1,013 staffs working
under this Business Group while the approved
positions are 859 for technical and 340 for
administration with a total of 1199 positions. The
gap between the approved positions and
incumbents especially in assistant level positions
is huge. There is also significant deficit of
incumbent officer level staffs in both the services.
The summary of approved and incumbent
employee status of the Business Group is shown
in the following table.

Level Service Appn:o.ved Incumbent Deficit
Position
Officer Level . 132 99 34
- Technical

Assistant Level 727 651 146

Total Technical 859 750 180

Office Level 44 34 11
; Administration

Assistant Level 296 229 74

Total Administration 340 263 85

Total (Technical + Administration) 1199 1013 265

contracts, benchmarking, periodic review of the
performances and productivity measurements in
the power stations.

The focus here is mainly in diversified trainings
for the targeted groups requiring specialized skills
and competency with an objective to acquire have
skilled manpower to some extent and also
minimize the staff turnovers. The Business Group
is working closely with the central human resource
department for the placement of qualified
manpower at all levels in the power stations during
recruitments with a view of smooth succession in
the future. The Group also facilitates power
stations in intra-group short term transfers of the
staffs depending upon requirements.

Sub-optimal fringe and benefits, globalization and
associated social and economic issues are some of
the widely accepted concerns for recruitment and
retention of skilled manpower, which can possibly
be addressed to some extent by periodic revision
in salary and perks commensurate with social status.

Rehabilitation Project under Generation
Operation and Maintenance

The following is the short description of ongoing
projects under this Business Group jointly funded
by multilateral agencies and/or Government of
Nepal/Nepal Electricity Authority.

Kaligandaki 'A' Rehabilitation Project

Kali Gandaki A HPP is a 144 MW peaking run-of-
river plant, located on Kali Gandaki River in
Syangja, three hours drive from Pokhara. The dam
is located just below the confluence of Kali
Gandaki and Andhi Khola. The plant was largely
funded by the Asian Development Bank and
commissioned in 2002 at a cost of US$453 million.
Today, it is the largest hydropower station in
Nepal, and it supplies nearly 40% of NEA’s total
annual electricity generation and represents a
quarter of the country’s total annual electricity
generation. The plant of this significance,
presently, confronts with the following problems
and awaits major rehabilitation.
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Severe damages were observed in critical plant
equipment, including the main inlet valve (MIV),
guide vane, and turbine runners caused by both
erosion and cavitation. The erosion is caused by
increased sediment concentration dominated by
Quartz particles in the water passing through
these parts of the power generation units.
Reduced efficiency of the sediment handling
facilities at the headwork was identified as a
significant cause in increase in sediment
concentration. In addition to erosion, the electro-
mechanical equipments are affected by cavitation
caused by decrease in the tail water level. The
damages from erosion and cavitation are on the
rise prompting reduced efficiency and reliability,
and thereby threatening the safety of the plant.
Lowering sediment concentration in the water
within reasonable operating boundaries through
proper settling before the water passes through
the power generation equipment is one of the
keys to keep the damages within acceptable range.
The original designs recommended monitoring
sediment concentrations and shutting down the
plant when the concentrations exceeded total
suspended sediment concentration of about
10,000 ppm in the river, equivalent to a sand
concentration of about 4,000 ppm in the river at
discharges of approximately 2,000 m3/s. This has
never been practiced in Kali Gandaki ‘A" simply
because the country is continuously facing power
deficit. Physical model test was performed to
assess the performance of headworks and
sedimentation handling facilities.

Currently, there are two safety risks at Kali Gandaki
‘N. First, severe damage to the MIV that functions
as a safety device is already posing serious safety
threat to the plant and needs urgent repairs.
Sediment deposition in the lower part of the valves
hinders complete closure of the MIV. The valves
themselves are also eroded by sediments. The
MIVs involve some modifications in the greasing
system and the servomotors to ensure proper
closing and opening operation. Secondly, there
are also dam safety issues consisting mainly of
improper maintenance and negligence of dam
safety instrumentation. There is no dam safety
plan including an emergency preparedness plan.

Fortunately, the cavitation problem may be easily
addressed by physically increasing the level of
the tailwater by installing a concrete sill at the
junction with the river bed. The upcoming Project
will address these issues and some other sectors
of improvement.

The project is the continuation of the previous
rehabilitation project funded by PDP, World Bank.
The project has undergone comprehensive review
and now comprises modified scope of works and
encompasses broader areas of concern and a
dedicated organizational setup for effective
implementation as shown below.

Project Components

i) Component A: Civil Works will address the
main items related to civil works and will
consists of the following sub-components.

¢ Sub-Component Al Headworks
modifications. Under this sub-component,
modifications will be made to the headworks
including the intake and the settling basins.
Sub-Component A2 Improving Dam Safety
&Instrumentation. Under this sub-
component, instruments installed in the
project will be repaired and others added as
necessary to meet state of the art
requirements. An operation and maintenance
manual will be prepared which will include
an instrumentation plan. Real-Time sediment
monitoring instrument will be installed.

¢ Sub-Component A3 Maintenance Works.
Under this sub-component, maintenance of
the headworks and the powerhouse areas,
including the stabilization of the slope in the
headworks area and the modifications to the
tailrace to address cavitation.

i) Component B: Electro-Mechanical Works.
This component consists of mechanical and
electrical works divided into two sub-
components.

¢ Sub-Component B1: Mechanical Works.
Under this sub-component the mechanical
parts in the powerhouse and the intake will
be repaired and upgraded.

11



¢ Sub-Component B2: Electrical Works. This
consists of repair and upgrade of the control
system of the power house and the dam.

iii) Component C: Technical Assistance and
Capacity-Building. This component consists
of the following four sub-components.

¢ Sub-Component C1: Consulting Firm
(Consulting Services for Dam Safety, Civil &
Electro Mechanical works). Under this sub-
component, technical advisory services will
be provided to NEA through a consulting firm,
for overseeing all the three components of
the Project. The consultant will also provide
the detailed technical design, held NEA with
implementation and procurement, and help
prepare the Operation and Maintenance
Manual, Emergency Preparedness Plan and
the Instrumentation Plan (IP).

¢ Sub-component C2 Asset Management.
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Under this sub-component technical

assistance will be provided to NEA to improve
and upgrade their asset management systems.

¢ Sub-Component C3: Safeguard
Implementation. This sub-component will
provide technical assistance to NEA in
implementing the Environmental
Management Plan (EMP), Community Support
Program and the Vulnerable Community
Development Plan, including monitoring and
evaluation.

¢ Sub-Component C4: Capacity-Building. This
sub-component will provide training to
increase NEA's capacity in asset management,
sediment management, safeguard
implementation, and operations and
maintenance of specialized fields of electro-
mechanical equipment and safety
instruments.

Organizational Structure of Kaligandaki ‘A’ Rehabilitation Project

Ministry of Energy

NEA Board of Directors

NEA Managing Director

NEA GM
Generation Operation and Maintenance

Project Steering Committee MD, GM
(Generation O & M), DMD Finance

NEA Director
Large Power Plant Project Coordination Committee
Operation & Coordinator: Director LPP)&MD, Members: (Finance
Maintenance Generation, Mechanical 8/7, Electrical 8/7, Civil 8/7)
Department
Project Implementation Unit Owner's Engineer (International Monitoring and
(Project Manager: KGA Plant Firm to oversee the entire process, Evaluation Officer,
chief) will be selected through a GenerationO & M
compititive process
Procurement and Project Administration and Public Communication
Engineering Unit Contract Financial Mgmt Unit (KGA Safe guards Monitoring and Handling Unit
Mechanical: 78, Management Account chief and Admin Chief) Environmental/Sodial Officer (Admin KGA)
Electrical: 7/8, Unit (International
Civil: 78 Procurement
Advisor to NEA)
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Marsyangdi Power Station Excitation
System Rehabilitation and Weir Control
Modernization and Modification

The Marsyangdi Power Station Weir Control
Modernization and Modification (Contract No:
MPS-067/68-01 (R)) project is a part of Energy
Access and Efficiency Improvement Project and
jointly funded by Asian Development Bank (Loan
No. 2587-NEP (SF), GON and NEA. It is
implemented as International Competitive Bidding
turnkey-design construct contract. The total
contract value of the project is NRs 30 million and
the Contractor is Rittmeyer Ltd., Switzerland. The
scope of work under this project includes the
design, manufacture, erect, commissioning and
training services of automatic control of spillway,
flushing and sluice gates at weir and their remote
monitoring and control. The equipments have
been already delivered to the site and the
installation will commence shortly. The project is
scheduled to be completed this year.

The Rehabilitation of Excitation System also is a
part of Energy Access and Efficiency Improvement
Project and jointly funded by Asian Development
Bank (Loan No. 2587-NEP (SF), GON and NEA.
The work is planned to be implemented as direct
contracting turnkey-design construct contract.
The original equipment manufacturer of excitation
system is Voith Hydro GmbH & Co. KG. NEA is in
price negotiation with Voith Hydro GmbH & Co.
KG to finalize the contract price (1.8 MUSD).

Kulekhani-l Digital Governor and Digital AVR

The design, supply and install of combination
panel of digital governor and digital AVR are
underway in Unit no. 1. This is the continuation
of previous design, supply and install project
which has seen the completion in Unit No. 2. The
scope of works consists of replacement of
electrical control along with renovation of
distribution and control valves of Governor and
modernization of AVR. The project is estimated
to cost NRs. 74.5 million and is jointly funded by
GON and NEA. The project is administrated as

direct contracting turnkey-design install. The
original manufacturer of equipments under
consideration is Fuji Electric Ltd., Japan. The
preliminary works of contract administration have
been completed and bilateral technical meeting
was held at Fuji Electric Ltd., Japan in September,
2012 attended by both the parties. The supply
and delivery of equipments are scheduled this
year whereas the installation works are scheduled
for middle of next year.

Multi-fuel Power Plant Rehabilitation Project

The overhauling of engines of all the six units of
Multi-fuel power plant was started in fiscal year
2066/67 (2009/10). NEA signed the contract
agreement with the Contractor Wartsila on 10
April, 2010. The project was jointly funded by
World Bank under Power Development Project
(PDP), GON and NEA. The estimated project cost
was 7.7 Million Euro. The overhauling of Wartsila
DG sets has been successfully completed this year.
The main works of this project was the overhauling
of 6 x 6.5 MW Wartsila DG sets. The details of
which were low NOx modification, CO; cleaning
of alternators, engine block and cylinder liner
machining, turbo charger repair and balancing of
all the 5 engines except DGS5, installation of new
booster unit for DG3 and DG4, installation of new
silencer for DG1, DG2, DG3 and DG4, cleaning of
all auxiliaries components; Charge air cooler, PHE,
cooling tower and repair of hydrophore pump
system. Additionally, rusting in crankshafts of DG1
and DG6 has been discovered and hence
additional machining works were sought at site.

Modikhola Hydropower Station Rehabilitation
Project

The Modi Khola Hydropower Station rehabilitation
largely consists of comprehensive civil, hydro-
mechanical and electro-mechanical rehabilitation.
The electromechanical rehabilitation basically
constitutes the procurement of spare parts,
upgradation of SCADA software and the
modification of cooling water system.

13



The rehabilitation works in Modi Khola
Hydropower Station consists of demolition of
upstream boulders, repair of diversion weir,
replacement of trash rack panels, construction of
new concrete gravity wall, construction of new
emergency spillway incorporating the gravel trap,
installation of fixed jet system with pressure tank,
pumping house, piping and valve arrangement in
the de-silting basin, incorporation of a bye-pass
steel pipe system on the right bank of the
regulating pondage, repair and modification of
hydro-mechanical parts in headworks area,
procurement of spare parts, upgrading/updating
of SCADA software and modification of cooling
system of the diversion weir. The tentative cost
of the above works(civil, hydro-mechanical and
electromechanical) has been estimated to be NRs.
336,856,753.05 inclusive of Contingencies
(incentive, training, supervision overhead,
stationeries, site office set up etc all complete).
The total estimate budget of civil and hydro-
mechanical works is 180 Million without VAT and
Contingencies. The initial study and project
preparation works have been completed and the
bids are invited for civil and hydro-mechanical
works. Presently, the bids are under evaluation
are expected to be complete by the end of
January, 2013. The rehabilitation works are
expected to be completed by 2013/14.

The requirement of spare parts under
consideration is for electrical and mechanical
items as well for general and special tools. Some
spare parts are replaced immediately and some
are kept in an inventory and used for the repair
or replacement of failed parts in future. Spare
parts are important for sustainable operation of
the power plant. The spare parts could be
procured from the original equipment
manufacturer (OEM) and/or International
Competitive Bidding (ICB). In addition to the
recommended spare parts, the following
upgrading or modifications are required:

The existing SCADA system requires the
upgradation/updating of SCADA software
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deployed at the central control room. The SCADA
software is required to be compatible with existing
S$7-300 controller, digital governor and AVR and
field bus as per the site configuration. The cost
estimate for this work is NRs. 5 million including
taxes as a preliminary budgetary provision.

Modi Khola has high content of abrasive
sediments. Due to inadequate existing sediment
handling devices and unsatisfactory performance
of facilities, abrasive sediments pass through and
cause significant erosion in the cooling water and
allied facilities. The modification in existing cooling
water filtration is proposed, which consists of
additional rough strainer with automatic back-
flush in series with the existing strainer.

Sundarijal Rehabilitation Project

The rehabilitation of this power station is
underway under the joint assistance from ADB,
GON and NEA. Nepal Electricity Authority has
received loan (Loan Number 2808-NEP, Grants
0270-NEP and 0271-NEP) from Asian Development
Bank (ADB) towards the cost of Power Efficiency
Improvement as part of Electricity Transmission
Expansion and Supply Improvement Project. NEA
intends to apply a portion of the proceeds of this
loan for Rehabilitation of Sundarijal (640 kW)
hydropower plant. The proposed rehabilitation
works largely consists of electromechanical
rehabilitation and the recruitment of international
individual consultant in intermittent assignment
for design and implementation support for Part
C: Rehabilitation of Small Hydropower Plants. The
TOR, short listing and ranking of the consultants
have been finalized and the recruitment will take
place as soon as no objection from ADB is
received. The project is scheduled to be completed
by July, 2015. The project is estimated to cost
4.86 MUSD including taxes and duties, physical
and price contingencies and interest charged
during implementation out of which ADF loan is
2.3 MUSD and GON/NEA counterpart funding is
2.56 MUSD.

14



LARGE POWER PLANT OPERATION & MAINTENANCE DEPARTMENT

The Department overlooks the operation and
maintenance of five (5) hydropower stations and
one (1) thermal power plant above 30 MW owned
by NEA, with a total of 414.90 MW of installed
capacity. The generation from the power plants
have been very satisfactory over two years
excluding the Multi-fuel power plant which is
dictated by the high fuel costs. Overhauling of
generating unit is a regular practice normally
carried out in the lean season avoiding energy
loss. This ensures that design capacity is available
during wet season.

Annual overhauling and repair works were carried
out in Kaligandaki A, Middle Marsyangdi and
Marsyangdi power plants. Kulekhani-I and
Kulekhani-Il being reservoir type power plants do
not experience erosion problems and hence, only
regular preventive maintenance exercises are
undertaken. Kaligandaki A power plant is
shutdown for few hours periodically during early
monsoon due to overload of floating debris at its
intake, which also reduces the desander efficiency.
Model studies have been made which have
suggested modification in the intake that can
significantly improve the performance. Works for
such modification as well as repair and
rehabilitation and spares purchase are included
in Kaligandaki 'A' Rehabilitation Project. The cost
estimate of the project is US Dollar 27 million and
funded World Bank loan (IDA Credit). Underwater
works to repair the stoplog gate seal beams and
concrete were carried out in Gate No. 3. Valuable
experience has been gained and such works may
be necessary to apply in future installations.

Urgent left bank repair of Middle Marsyangdi
dam side was carried out within 2 weeks of plant
shutdown. It has revealed need for further
structural improvements. Bathymetric survey and
model study will be carried out this year to

determine the works. Stoplog gates were placed
in undersluice of Marsyangdi weir requiring
drawdown of water and plant shutdown for nearly
4 days. Further efforts shall be made this year to
bring the Undersluice gate to operation and carry
out flushing. Technical support from Fichtner
GmbH for operation and maintenance of Middle
Marsyangdi is being availed under KfW loan
program for improving the maintenance practices,
imparting training and providing technical advice
where found necessary.

The replacement of control system of governor
and AVR in excitation system have been completed
in Unit No. 2 and underway in Unit No. 1 in KL-
I. The breakdown of 66 kV XLPE cable in Y-phase
in KL-I was temporarily brought into service in an
emergency measure in November 2012 and later
following a second failure in January 2013, the
joints were repaired with cable jointing experts
using 66 kV straight-through cable jointing kit.
The breakdown was possibly due to progressive
breakdown during wet aging in insulating
materials. In Kulekhani-Il, one 132 KV power
transformer was damaged due to lightning and
resulting fire. The transformer is sent to NEA
workshop in Hetauda for possible repair while
necessary cable and busbar repair was carried
out to bring the unit in service within 4 days. The
26/37.8 MVA, 6.6/132 kV three phase step-up
power transformer has been planned to procure
as a replacement for the existing single phase
transformers.

Present power system faces transmission
bottleneck in the Bharatpur-Hetauda line which
limits the power production of Kaligandaki A
during off-peak hours. Possible solutions were
explored to improve voltage profile around this
network area so as to reduce congestion during
off-peak and produce maximum by Kaligandaki
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A. Major power plants as Kulekhani-lI and
Kulekhani-Il, Marsyangdi and Middle Marsyangdi
now contribute to their capacity in boosting the
reactive power generation and improving voltage
profile in Hetauda and Bharatpur area. Test
operation in Synchronous capacitor mode of
Kulekhani-I pushing approximately 38 MVar to
the system was done recently to demonstrate the
reactive support possible from this plant during
periods when it is not generating. Together with
Kulekhani-ll, it is in nodal position to support the
system voltage and frequency. In an initiative to
overcome transmission bottleneck in 132 kV
Marsyangdi-Bharatpur and Marsyangdi-Suichatar
transmission lines, NEA has engaged Alstom Grid,
Germany to replace 400/1 Amp existing GIS CT's
by 600/1 Amp.

The rehabilitation project of Multi-fuel Power
Plant funded under Nepal Power Development
Project in loan assistance from World Bank has
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been successfully completed this year. Wartsila
has started handover of DG sets from 23 July,
2012 and completed on 31 December, 2012. The
units are expected to operate at rated capacities
albeit emergence of teething problems. The
exorbitant fuel price and supply chain remain the
biggest challenges for its operation.

Further to the repair works and operation of
power plants, capacity building efforts were
initiated in-house from May 2012 in all five hydro-
power stations. The dire need to transfer
knowledge to the lower level technicians is
recognized and the best means for doing that is
in-house. Short training courses of one week
duration were carried out by the engineers and
supervisors of the plant to their own junior
colleagues, bolstered with some external resource
persons as well. Following very encouraging
results, this initiative will now be pursued
vigorously in the coming year.
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Shrawan  Bhadra Mangsir  Poush Falgun  Chaitra  Baishakh  Jestha  Ashad
Kaligandaki A Hydropower Station (MWh)
FY/Month Shrawan Bhadra Asoj Kartik Mangsir  Poush Magh Falgun  Chaitra Baishakh Jestha Ashar Total
058/59 - - - - - - - - 13,137.00 39413.00 35629.00 29,83500 118,014.00
059/60 2741600 30,223.00 31,011.00 30,875.00 56,208.00 53,01500 4245500 41836.00 47,077.00 55907.00 51817.00 44,749.00 512,589.00
060/61  52681.00 50,793.00 38641.00 47,427.00 52,353.00 49,833.00 41811.00 3854500 4544500 48534.00 43,094.00 18,488.00 527,645.00
061/62 37,812.00 43,189.00 37,565.00 35,781.00 50,501.00 51,423.00 44,156.00 38680.00 40,784.00 50484.00 63,889.00 57,388.00 551,652.00
062/63 5488500 52762.00 51,050.00 46,313.00 62,45500 51,237.00 4259000 38487.00 4232500 50,026.00 63337.00 65881.00 621,348.00
063/64  72,058.00 63,670.00 49506.00 56,461.00 61,716.00 50,050.00 3814100 4545100 6044500 64,899.00 67,596.00 77,753.00 707,746.00
064/65  76,311.00 78497.00 69,083.00 66,687.00 71,406.00 53,44500 40,849.00 3938800 3953900 59,890.00 78,783.00 85,124.00 759,002.00
065/66 8932100 86,044.00 82606.00 83,169.00 70,734.00 46,916.00 40,746.00 3454500 3798500 49,995.00 59477.00 71,830.00 753,368.00
066/67  80,051.00 79,966.00 80,250.00 73,734.00 74,531.00 51,286.00 39437.00 36,700.00 4489600 52461.00 75593.00 71,336.00 760,241.00
067/68  53,269.00 87,880.00 82943.00 76,109.00 72,479.00 52,327.00 40,719.00 3858800 3899400 52,656.00 85843.00 93,365.00 775,172.00
068/69  97,146.00 95179.00 89,537.00 86,031.00 76,34500 53,209.00 41,116.00 3862800 46979.00 52,635.00 93,203.00 90,746.00 860,754.00
069/70  96909.00 97,864.00 90407.00 82,537.00 64,932.00 46,001.00 - - - - - - 478,650.00
Till Date Generation, MWh 7,426,181.00

Flushing of Reservoir during Monsoon
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Cooling System Fault

Frequent fault in the closed circuit cooling system
due to dysfunctional frequency converter was
rectified by replacing the same with completely
protected DOL system. The redundant frequency
converter, primarily for speed control of the
squirrel cage induction motor, was not found
satisfactory and standby one was already down,
thereby depriving from automatic changeover.
This required manual changeover and rapid
operator intervention to reset faults. If resetting
of faults were delayed, it could lead to unit trip.

REPAIR AND MAINTENANCE OF CIVIL WORKS
Left Bank Rip Rap

Maintenance of left bank rip rap by constructing
gabion wall was carried out on December 2010
during two (2) weeks plant shutdown. This has
prevented sliding down of left bank riprap during
rainy season and drawdown of reservoir.

Maintenance Works at Left Bank Rip Rap

On January-February 2012, maintenance of left
bank rip rap was carried out by constructing
gabion wall during twelve (12) days plant
shutdown. During this period, accumulated sand
at upstream of dam was taken out and collected
at dam site area.

Reservoir Flushing

Task of reservoir flushing is important and so is
its timing. The station used an opportunity of
plant shutdowns for two (2) weeks in December
2010, twelve (12) days in January-February 2012
and 6-8 hours in October, 2012 to carry out
reservoir flushing.
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Plant was forced to shut down for approximately
6 and 8 hours due to unexpected high flood,
muddy water in the Marsyangdi River on June
and July 2012 respectively.

Removal of Reservoir Accumulated Sand

REPAIR AND MAINTENANCE OF
MECHANICAL WORKS

Inspection and minor maintenance of Unit No. 2
Runner applying Belzona on head-cover facing
plate and bottom ring facing plate was performed
in December 2010.

Turbine Runner

Emergency repair works were carried out in Unit
1 & 2 with soft coating application in the runners.

Refurbishment work of Unit No. 1 turbine carried
out in January-February 2012 was completed in
forty (40) days. The works included replacement
of runner, head cover and bottom ring facing
plate, guide vanes, bushes. Emergency repair was
done in Unit no. 2 with replacement of lower
bushes.

i ~7]

Inspection of Eroded Trailing Edge of Runner
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Dam Site

Cleaning of trash rack and desander, greasing of
roller gates, cranes, replacement of side seal of
stop log, repairing of desander No. 2, sluice gate
SS sill beam were carried out during December
2012.

Divers (Gotakhor) for Checking Underwater Obstacles at
Spillway Gate No. 1.

The faulty oil discharge sensor fitted in cooler
pipes for Unit No. 2 generator lower guide bearing
and cooling fan motors deployed in redundant
bridge rectifier of excitation system were replaced.

Transformers

QOil filtration and topping up of oil in all six numbers
of single phase, 14.5 MVA, 11/132 kV power
transformers along with functional test on
auxiliary system were carried out. Damage of oil
level gauge was identified and was promptly
repaired.

Qil Filtration of 14.5 MVA Power Transformers
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The 33 kV bushing in 5 MVA, 33/132 kV
transformer was damaged in October, 2011,
possibly due to moisture that resulted
unscheduled load shed in local distribution.
However, the maintenance personnel improvised
transformer bushing promptly and power was
restored. Similarly, breakdown of 33 kV cable
head of 400 kVA transformer in dam site, possibly
due to short circuit, was rectified.

5’% . . ]

3

I .

Meggering of Generator Stator in Unit No. 1

Switchgear

Inspection and functional test of different
electrical equipments of 132 kV switchyard were
performed. Damaged input card of level indication
at dam site, possibly due to lightning, was
replaced. The servicing and maintenance of all
400 V circuit breaker used for station supply were
also performed.
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Jestha Ashad

Middle Marsyangdi Hydropower Station
FY/Month Shrawan Bhadra

065/66
066/67
067/68
068/69
069/70

37,991.85 40,55.50
38,82140 34,967.10
43,085.60 46,377.90
4607626 45292.52

Ashwin  Kartik

3427682 3772829
38,460.50 37,942.20
42,804.70 43,003.00
45674.04 41,152.02

MIDDLE MARSYANGDI HEF

Genearator maximum continuous capacity

Mangsir  Poush

36,810.44 27,101.30
20,057.90 27,531.70
36,903.30 27,596.30
33,758.00 24,383.88
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Generator Capability Curve

Magh Falgun  Chaitra
13,567.40 25998.80 22,049.70
21,344.30 19,092.30 23,992.00
21542.80 19,874.80 20,831.30
12596.80 2223367 26,137.00

Till Date Generation, MWh

Baishakh
30,667.10
32,187.90
2873320
31,159.25

MWh
Jestha  Ashad Total
36,794.70 39,922.30 169,000.00
40,017.70 38,929.70 390,038.10
4487740 4351100 377,151.30
4852543 44,921.25 425344.20
236,336.72
1,597,870.32

Bird's View of Headworks
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SALIENT FEATURES OF KULEKHANI-l HYDROPOWER STATION
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Type

Storage

Location

Dhorsing, Makwanpur

Installed Capacity

60 MW

Rated Head 550 m

Catchments Area 126 km?

Design Discharge 12.1 m2/sec

Turbine

No. and Type Two, Vertical Shaft Pelton
Rated Output 31 MW

Rated Speed 600 rpm

Generator

Rated Capacity 35 MVA

Generating Voltage 11 kv

Frequency 50 Hz

Dam Zoned Rock Fill Dam with Inclined Core, 114 m high,

Headrace Tunnel

406 m crest length

Circular Section, @ 2.5 m x 6,233 min long

Penstock

@ 2.0-1.5m, 1324 m length

Main Transformer

N & B

Two, 35 MVA, 11/66 kV

Power Transformer Condition Monitoring in Progress
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MEDIUM POWER PLANT OPERATION AND MAINTENANCE DEPARTMENT

The department is responsible for operation and
maintenance of NEA owned medium & small
power stations with installed capacity less than
30 MW. There are 12 Hydropower & 1 Thermal
power stations under this department.

The total generation from Medium Hydropower
stations were recorded at 390.05 GWh & 403.24
GWh in 2010/11 and 2011/12 respectively with
3.26% increment compared to previous year, while
particular note is made of the record generation
by Sunkoshi power station in 2011/12. The
generation from Hetauda Diesel Power Plant, the
only thermal plant under this department, was
kept minimal at 2.27 GWh in aggregate for two
years. The generation targets assigned during
2010/11 and 2011/12 were 460.44 GWh and
462.43 GWh respectively. The target set for this
year is 473.35 GWh.

The AVR and field circuit cabinets in all the units
of Trishuli Hydropower Station have been replaced
with new static digital excitation system. The
damages inflicted in generator stator and rotor
of Unit No. 1 & 6 in July 2012 due to the failure
of the relays to trip the main breakers has been
recovered for Unit No. 1 after the replacement
of damaged stator windings. The Unit No. 6 which
shared the major proportion of damage is yet to
recover as the repair and maintenance works in
stator and rotor are underway by the Contractor
Multipower Hydroelectric Development
Corporation (MHDC), China. The overhauling of
Unit No. 2 of Gandak Hydropower Station has
been completed and along with Unit No. 3 is
generating satisfactorily. The major overhauling
is required in generator and turbine runner
assembly of Unit No. 1 to bring back into
operation. The proposed installation of trash rack
cleaning machine (TRCM) and construction of
under-sluice channel at intake are expected to
relieve choking of trash rack with debris and silt
that flow unabated from the headworks thereby
increasing available capacity of the plant during
peak and off-peak hours.

The functioning of headworks of Modi Khola
Hydropower station has been a concern since its
commissioning. The proposed civil, hydro-
mechanical and electromechanical renovation
and modification works are expected to resolve
underlying problems. The tentative cost of
rehabilitation project is estimated to be NRs. 300
million including civil and hydro-mechanical
complete works. The bidding process has been
completed for civil and hydro-mechanical lot and
detail documentation is being prepared with detail
design, specifications and cost estimates for
electromechanical lot. The Renovation
Modernization Upgradation (RMU) project for
rehabilitation of Devighat Hydropower Station,
consisting of design, manufacture, testing and
supply of 3 numbers of improved capacity Turbine,
completed in 2010/11 and is performing
satisfactorily. The generation of Sunkoshi
Hydropower Station has been quite satisfactory
and recorded the highest generation in 2011/12
in its forty years history and presently all the units
are in excellent condition especially after the
overhauling of Unit No. 2 last year. In llam (Puwa
Khola) Hydropower Station, the penstock repair
work between Anchor Block No. 3 & 5 has been
completed to keep its alignment intact as fragile
geology in the vicinity prompted anchor blocks
to shrink. All possible temporary measures with
crack filling, repair works with high strength
concrete in forebay, head tank, improving
penstock support blocks etc. have been
undertaken.

In Chatara Hydropower Station, Unit No. 1 isin
operation while Unit No. 2 needs major electrical
and mechanical overhauling works to be carried
out in its Bevel Gear Bulb turbine assembly. The
outsourcing of the overhauling works to
experienced firms in these types of turbines could
be an option. The competitive bidding process is
already underway to replace remaining MOCBs
with VCBs. The station also lacks necessary spare
parts. The replacement of stator winding of Unit
No. 2 and repair and maintenance of switchgear
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¢ Control of undermining problem due to ¢ Repair and maintenance of cracks developed

extension of gabion launching apron at

downstream of weir.

on open canal.

¢ Repair of ladder and painting works in power

house.

¢ Cleaning, painting and incipient civil

maintenance works.

¢ Construction of main gates and metallic bridge

on Bhairu Khola at weir site.

SALIENT FEATURES OF MODI KHOLA HYDROPOWER STATION

Type Run-of-river
Location Dimuwa, Parbat
Installed capacity 14.8 MW
Annual average energy 92.5 GWh
Rated Net head 66.96 m
Catchment area 510km?
Average annual flow 25 m3/s

Total length of the waterways

61.0 m (canal), 2071 m (tunnel)

Turbine

Number and Type 2, Francis
Rated discharge 12.5m3/s
Rated output 7.6 MW
Rated speed 428.6 rpm
Generator

Rated output 8260 kVA
Rated voltage 6.6 kV
Rated frequency 50Hz
Power factor 0.9

Power transformer

7.8/8.3 MVA, 6.6/132 kV, 3 phase

Transmission line

Single circuit 132 kV, upto Lekhnath s/s
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Modi Hydropower Station
FYMonth Shrawan Bhadra
057/58 - -
058/59 241820 2,567.90
059/60 292590 578520
060/61 222390 99240
061/62  3,030.60 1,09.00
062/63 2064.90 365140
063/64 341350 7,8%4.60
064/65 318220 4,179.10
065/66 192390 5419.10
066/67 594120 3913.80
067/68 366130 507320
068/69 302110 4,081.90
069/70 750.70  2,013.30
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Ashwin

Ashwin
5,000.30
491590
5147.2
5,486.30
4,567.80
9,335.50
6,157.80
9,293.80
431290
8,786.20
2,257.30
4,060.30

Kartik

Kartik
6,059.90
5,049.20
447500
5,986.40
5,508.00
4173.10
6,693.90
7452.10
8,187.10
497470
8,321.80
3313.10
3,612.60

Mangsir

Mangsir
5,167.90
5,750.10
5,140.30
4,913.80
4,990.10
4,419.70
4,840.80
5,600.50
5,684.70
4,813.70
5,153.80
2,976.10
244410

Tranquilizer of desanding basin

4371278

I

Poush

Poush
3,994.20
351390
3.985.50
385340
3,704.60
4,190.90
394130
4,320.00
3,846.90
3,735.70
395590
2,564.00
2,309.00

343097

:
li

Magh

Magh
3,316.90
3,152.60
314230
2,945.50
1,649.70
3,551.60
3,058.20
3,054.30
3,307.20
2,667.50
2,917.90
2,165.20

2,825.04

Falgun

Falgun
2,585.90
2,684.70
2,878.80
2923.20
2,372.10
3451.10
3,501.30
3,023.9
2,754.90
2,426.60
2,199.05
2,269.10

3,029.55

Chaitra

Chaitra
2,319.00
4,166.40
3,866.50
3,836.30
2,106.30
3,638.80
5,126.50
333240
3,133.50
4,013.70
292340
3,300.70

Baishakh

Baishakh
5,144.00
5,781.20
5282.30
4,624.40
3,898.10
4,136.70
6,366.00
5,351.80
5,107.60
4,823.00
4475.70
4,491.10

Jestha

Jestha
9,439.80
7,099.90
6,965.70
5,303.10
5,056.40
4,569.70
7,370.60
6,551.70
6,215.40
4,989.60
6,653.30
3,313.80

Till Date Generation, MWh

Ashad

Ashad
3418.90
3,989.60
5,011.60
2676.90
3282.40
4,037.60
5806.70
1,696.10
7,646.60
4,400.50
5,839.80

855.00

View of Power House and Switchyard

MWh
Total
41,446.50
51,174.00
54.375.00
45,426.50
4218060
46,453.30
67,348.90
53,901.90
62,520.70
51,012.90
59,961.35
34,608.40
15,190.00
625,600.05




















































SETI HYDROPOWER STATION

Introduction:

Seti Hydropower Station is a run of river type with
installed capacity of 1.5 MW and design
generation of 9.8 GWh consisting of 3 units each
0.5 MW. Itis located at Nadipur, Pokhara and was
commissioned in 1985 AD with assistance from
Government of People’s Republic of China and
Government of Nepal. Power canal for this power
station is jointly used for irrigation purposes looked
after by Department of Irrigation and hence, the
operation of this power station is affected by
irrigation as well.

Overview of Generating Units

The cumulative generation of Seti HPS has reached
254.77 GWh till 2011/12 from its first run. The
station has generated 11.62 GWh in FY 2010/11
and 10.41 GWh in FY 2011/12 with decrease of
10.37%. The station contributed 0.25% of the
total energy in the INPS in 2011/12.

Present status:

Presently, all the three units are in normal operation
and the station has the ability to operate at its full
capacity round the year. Unprecedented flood level
in Seti River in March last year disrupted the
operation of this station for a week. The disastrous
flood inflicting significant damages elsewhere was
subdued due to alert maneuver from the station
avoiding any significant damages to hydro

mechanical structures. However, major repair and
maintenance works are required in headworks area
in the near future. Any deferral is not warranted.

Repair and Maintenance Activities:

Overhauling of Unit No. 3

Mechanical Works:

¢ Maintenance of governor and high pressure
oil system

¢ Repair of governor air oil pressure in Unit No.
3

¢ Overhauling of Unit No. 3 (new runner, side
plate)

¢ Repair of de-silting basin gate at Jaubari

¢ Replacement of steel rope at dam site

Electrical Works:

¢ Inspection of generator stator, rotor and
checking of insulation and protective gear.

RN

Maintenance of Brake system
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¢ Relay testing, meggaring and inspection.
¢ Rewinding of step-up transformer No.-2

¢ Oil filtration and insulation improvement in
transformers.

¢ Replacement of 11kV XLPE cable with cable
termination

¢ Rewinding of magnetic amplifier and phase
compound transformer of excitation panel of
Unit No. 2.

Civil Maintenance Works:
¢ Cleaning, painting civil maintenance works.

¢ Protection works in old buildings and civil
structures

¢ Temporary diversion works at intake of
headworks.

¢ Relocating desander basin flushing gate to
original position.

¢ Removal of huge deposition of debris, logs
and silt during flood at power canal

ONGOING WORKS

The ongoing modification and renovation works
of excitation system and replacement of existing
MOCBs with VCB and Control and Relay system
will be completed by this year. The equipments
have been delivered at the site and as soon as
the shutdown schedule is finalized with LDC,
installation works will commence. Renovation of
switchgear system is a part of Rehabilitation
Project of Power Stations jointly funded by GON
and NEA. The station has also planned major
repair and maintenance works at headworks,
funding for which has not been finalized yet.

SALIENT FEATURES OF SETI HYDROPOWER STATION

Type Run of River
Location Nadipur, Pokhara
Installed capacity 1.5MW

Annual average energy 9.8 GWh
Maximum Net head 22.5m

Total length of the waterways 7.7 km

Penstock 1 No., 90 m long, 2.4 m, steel lined
Turbine

Number and Type 3, Horizontal Francis
Rated discharge 2.96 m3/s

Rated output 543 kW

Rated speed 500 rpm

Generator

Rated output 625 kVA

Rated voltage 6.3 kV

Rated frequency 50 Hz

Power factor 0.80

Power transformer 650 kVA, 6.3/11 kV, 3 Nos.
Transmission line 11 kV
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FEWA HYDROPOWER STATION

Introduction:

Fewa hydropower station is a canal drop type
power station having an installed capacity of 1.0
MW and located at Pardi, Birauta, Pokhara with
an annual design generation of 6.5 GWh. It
consists of 4 units each 0.25 MW. It was
commissioned in 1969 AD and developed jointly
by Government of India and Government of Nepal.
The public encroachment of power canal leading
to power house is a concern for normal operation
regardless of the availability of generating units.

Machine Hall

The cumulative generation of the station has
reached 82.57 GWh till 2011/12 from its first run.
It has generated 1.91 GWh in FY 2010/11 and 1.87
GWh in FY 2011/12 with a decrease of 2.16%. It
contributed only 0.04% of the total energy in INPS
in FY 2011/12.

Present status:

Presently, only Unit No. 1, 2 & 3 are in operation
at rated capacity while remaining Unit No. 4 has
problems in generator turbine coupling. Efforts
have been made to bring all the units into
operation as soon as possible. However, operation
of only two units at a time is possible due to
insufficient canal inflow.

Repair and Maintenance Activities:

The following activities were performed during
FY 1010/11 & 2011/12.

Mechanical Works:

¢ Maintenance of governor, excitation system,
high pressure oil system.

¢ Repair maintenance of draft tube of Unit No.
1

Electrical Works:

¢ Replacement of 11kV lightning arrester and
drop out fuses

¢ Replacement of 11 kV, 200-400 A load
disconnecting switches

¢ Replacement of damage and old pin insulator
of 11KV line.

Civil Maintenance Works:
¢ Repair maintenance of forebay gate

¢ Protection works of old buildings and civil
structures

¢ Repair and maintenance of approximately 300
m power canal

Canal Repair Works
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SALIENT FEATURES OF FEWA HYDROPOWER STATION

Type Canal Drop

Location Baidam, Pokhara
Installed capacity 1.0 MW

Annual average energy 6.5 GWh

Maximum Net head 74.68 m

Total length of the waterways 1.0 km

Penstock

Turbine

Number and Type 4, Horizontal Francis
Rated speed 1,000 rpm
Generator

Rated output 288 kW

Rated voltage 400 V

Rated frequency 50 Hz

Power transformer 350 kVA, 0.4/11 kV, 4 Nos.

Transmission line

11 kv

fﬁ.. —

Operation Panels
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SALIENT FEATURES OF PHARPING HYDROPOWER STATION:

1. Reservoir
Diameter 200 ft
Depth 18 ft
Total Storage Capacity 5, 28,783.00 cu. ft.

2. Penstock Pipe
Diameter (internal) 20 inch
Total length of pipes 2538 feet

3. Power Station General
Design Head 682 feet
Installed Capacity 500 kW
Number of units 2

4. Turbine Generator Sets 2

5. Shaft Configuration Horizontal

6. Turbine
Type Pelton
Revolution 600 rpm
Manufacturer Hydraulic Engineers, USA

7. Generator
Type

Synchronous, 3 Phase
Capacity 312.5kVA
Power Factor 0.8
Rated Voltage 3.3kV
Rated Current 54.8 A
Configuration Y
Excitation Voltage 37V
Excitation Current 169 A

8. Transformer
Capacity 350 kVA
Voltage Level 3.3/11 kv
Numbers 2

9. Breaker Type

MOCB all

10. M/C Synchronized 11 kV

11. Overhead Transmission Line
Length 6 miles
Poles Steel
Type Wooden

Two major crossings on Bagmati River 600 ft & 800 ft long
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Salient features of Independent Power Producers (IPPs)

1. KHIMTI HYDROPOWER STATION

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer

Transmission

2. BHOTEKOSHI HYDROPOWER STATION

Run-of-River

Dolakha and Ramechhap
60 MW

350 GWh

660 m

10.75 m3/s

5 Nos., Pelton, 750 rpm
10.5/132 kv

132 kv

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer

Transmission

Run-of-River

Phulpingkatti VDC, Sindhupalchok

36 MW (45 MW)

246 GWh

134 m

36.8 m3/s

2, Vertical Francis

25 MVA, 11 kV, 134 m, 18.4 m3/s

25 MVA, 11/132 kV, 3-phase, 2 Nos.

132 kV, 28 km (Lamosanghu), Single circuit
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3. CHILIME HYDROPOWER STATION

Type
Location
Installed Capacity
Average Annual Energy
Gross head
Design discharge
Turbine
Generator
Transformer
Transmission
4. JHIMRUK HYDROPOWER STATION

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer

Transmission Line

5. INDRAWATI HYDROPOWER STATION
SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer

Transmission

SALIENT FEATURES

Run-of-River with peaking pondage
Syafrubesi, Rasuwa

22.1 MW

137 GWh

351.5m

7.5m3/s

2 Nos., Horizontal Pelton, 11.28 MW, 7.5 m3/s
13 MVA, 11 kV

4.25 MVA, 11/66 kV, Single Phase, 7 Nos.

38 km, 66 kV, Single Circuit

SALIENT FEATURES

Run-of-River

Pyuthan

12 MW

205m

7 m3/s

3 Nos., Horizontal Francis, 4,200 kW, 1,000 RPM
4,000 kW, 6.6 kV, brushless

132 kV, 41 km

Run-of-River

Sindhupalchowk

7.5 MW

60 m

15 m3/s

3 Nos., Horizontal Francis, 2.63 MW, 750 rpm
2.5 MW, 6.6 kV, brushless

28 km, Single Circuit
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SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer
Transmission
7. KHUDI HYDROPOWER STATION

Run-of-River

Syangja

5.1 MW

61.093 GWh

250 m

2.7 m3/s

3 Nos, Horizontal Pelton, 2.2 MW, 500 rpm
1700 kW, 6.6 kV

12 MVA, 6.6/33 kV, 3 phase

33kV, 22 km, single circuit

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer
Transmission
8. PILUWAKHOLA HYDROPOWER STATION

Run-of-River

Lamjung

3.45 MW

24.73 GWh

105.4 m

9.8 m3/s

2 Nos., Horizontal Turgo, 1.79 MW, 500 rpm
2,100 kVA, 3.3 kV

5 MVA, 3.3/33 kV, 2 Nos.

33 kV, 7 km

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer

Transmission

Run-of-River

Chainpur VDC-1, Sankhuwasabha
3.0 MW

19.547 GWh

112.5m

3.5m3/s

2 Nos., Turgo Impulse, 1721 kW
2000 kVA, 0.69 kV

4000 kVA, 0.69/33 kV, 3 phase
33 kV,495 m
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9. SUNKOSHI SMALL HYDROPOWER STATION
SALIENT FEATURES

Type Run-of-River

Location Sindhupalchowk

Installed Capacity 2.5 MW

Average Annual Energy -

Design head 124.50 m

Design discharge 2.7 m3/s

Turbine 2 Nos., Horizontal Turgo, 1.25 MW, 750 rpm
Generator 1250 kW, 6.3 kV

Transformer -

Transmission 6.3 km

10. THOPPAL KHOLA HYDROPOWER STATION
SALIENT FEATURES

Type Run-of-River

Location Nalang, Kumpur and Salang VDC, Dhading
Installed Capacity 1700 kW

Average Annual Energy 11.347 GWh

Design head 56.6m

Design discharge 3.50 m3/s

Turbine 2 Nos., Horizontal Francis, 950 kW
Generator 850 kW, 0.4 kV, Brush type

Transformer 1250 KVA, 3-phase, 2 Nos.

Transmission 33 kV, 9.7 km

11. CHAKU KHOLA HYDROPOWER STATION
SALIENT FEATURES

Type Run-of-River

Location Sindhupalchowk
Installed Capacity 1.5 MW

Average Annual Energy -

Design head 124.50 m

Design discharge 2.7 m3/s

Turbine Horizontal Francis, 2 Nos.
Generator -

Transformer -

Transmission 11 kv
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SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer
Transmission
13. PHEME KHOLA HYDROPOWER STATION

Run-of-River

Parbat

996 kW

181 m

0.7 m3/s

2 Nos., Pelton, 530 kW
592 kVA, 400V, brushless
0.4/33 kv

33 kV, 3 km upto Modi P/H

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer
Transmission

14. BARAMCHI HYDROPOWER STATION

Run-of-River

Pancthar

995 kW

8.0 GWh

100.5 m

1.17 m3/s

2 Nos., Horizontal Francis, 490 kW, 750 rpm
575 kVA, 0.4 kV

1250 kVA, 0.4/33 kV

33kV

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Gross/net head

Design discharge
Turbine

Generator
Transformer

Transmission

Run-of-River
Baramchi, Sindhupalchok
4200 kW

615 /545 m

0.870 m3/s

2 Nos., Horizontal Pelton, 1 MW; 3.2 MW, 1,000 rpm
990 kW, 0.66 kV; 3200 kW, 6.3 kV

0.66/6.3 kV-1250 kVA; 6.3/33 kV-5000 kVA

33 kV, 15 km upto Lamosanghu s/s

88



9™ Issue, March 2013
15. SETI-Il HYDROPOWER STATION

SALIENT FEATURES
Type Run-of-River
Location Kaski
Installed Capacity 979 kW
Average Annual Energy =
Design head 25.6m
Design discharge 4.55 m3/s
Turbine 2 Nos., Francis, 520 kW, 750 rpm
Generator 624 kVA, 0.4 kV, brushless
Transformer &
Transmission 11 kV, 4.5 km
16. SISNE KHOLA SMALL HYDROPOWER STATION
SALIENT FEATURES
Type Run-of-River
Location Dobhan VDC, Palpa
Installed Capacity 750 kW
Average Annual Energy 4.597 GWh
Design head 504.28 m
Design discharge =
Turbine 1 No., Pelton, 770 kW, 1500 rpm
Generator 1000 kVA, 0.4 kV
Transformer 1000 kVA, 0.4/33 kV
Transmission 33 kV, 3 km upto Jhumsa substation
17. SALINADI SMALL HYDROPOWER STATION
SALIENT FEATURES
Type Run-of-River
Location Lapsiphedi VDC, Kathmandu
Installed Capacity 232 kW
Average Annual Energy 1.45 GWh
Design head 183.0 m
Design discharge =
Turbine 1 No., Pelton, 250 kW
Generator 300 kVA, 0.4 kV, brushless
Transformer 300 kVA, 0.4/11 kV
Transmission 11 kV
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SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Design head

Design discharge
Turbine

Generator
Transformer

Transmission

Run-of-River

Syange, Lamjung

183 kw

0.57 m3/s

43 m

0.57 m3/s

1 No., Crossflow, 195 kW
1 nos. 183 kW

11 kV, 4.5 km

19. MATHILLO HANDI KHOLA HYDROPOWER STATION
SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Gross head

Design discharge
Turbine

Generator
Transformer
Transmission
20. RIDI KHOLA HYDROPOWER STATION

Run-of-River

Thanpalkot VDC, Sindhupalchok
991 kW

8.169 GWh

250.9 m

0.50 m3/s

2 Nos., Horizontal Pelton, 533 kW
500 kW, 0.4 kV, Brushless

630 kVA, 0.4/11 kV, 3-phase, 2 Nos.
11 kV, 7 km

SALIENT FEATURES OF RIDI KHOLA HYDROPOWER STATION

Type

Location

Installed Capacity
Average Annual Energy
Gross head

Design discharge
Turbine

Generator
Transformer

Transmission

Run-of-River

Ruru VDC, Gulmi

2400 kw

15.733 GWh

91.22 m

3.86 m3/s

2 Nos., Horizontal Turgo, 1300 kW
1550 kW, 0.69 kV, brushless excitation
3100 kVA, 0.69/33 kV

33 kV
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21. MARDI KHOLA HYDROPOWER STATION

SALIENT FEATURES
Type Run-of-River
Location Rivan VDC-9, Kaphalbot Khet, Kaski
Installed Capacity 3,100 kW
Average Annual Energy -
Design head 176.45 m
Design discharge 2.112 m3/s
Turbine 2 Nos., Pelton, 500 rpm
Generator 1,600 kW, 6.3 kV, brushless
Transformer 4,000 kVA, 6.3/33 kV
Transmission 33 kV, 5.5 km
22. MAI KHOLA SMALL HYDROPOWER STATION
SALIENT FEATURES
Type Run-of-River
Location Rajduwali, Godak VDC, llam
Installed Capacity 4,455 kW
Average Annual Energy 27.53 GWh
Gross head 50.65m
Design discharge 12.0 m3/s
Turbine 3 Nos., Horizontal Francis, 1570 kW
Generator 1.5 kW, 6.6 kV, brushless
Transformer 4.0 MVA +2.0 MVA, 6.6/33 kV
Transmission 33 kV, 3.5 km to Tilkehi substation
23. INDRAWATI HYDROPOWER STATION
SALIENT FEATURES
Type Run-of-River
Location Jaljala VDC, Sankhuwasava
Installed Capacity 4500 kW
Average Annual Energy 26.044 GWh
Design head 126.7 m
Design discharge 4.5 m3/s
Turbine 3 Nos., Horizontal Turgo, 1600 kW, 600 rpm
Generator 1875 kVA, 6.3 kV, brushless
Transformer 4000 kVA+ 2000 kVA, 6.3/33 kV
Transmission 33 kV, 7.25 km, Single circuit
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24. SIURI KHOLA HYDROPOWER STATION
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SALIENT FEATURES

Type
Location
Installed Capacity
Average Annual Energy
Design head
Design discharge
Turbine
Generator
Transformer
Transmission

25. CHARNAWATI HYDROPOWER STATION

Run-of-River

Bhulbhule VDC, Lamjung

5,000 kW

30.70 GWh

452.42 m

1.4 m3/s

2 Nos., Horizontal Pelton, 2,650 kW, 1000rpm
3150 kVA, 6.3 kV, brushless

2100 kVA, 6.3/33 kV, 3+1 Nos.

33 kV, 8 km

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Gross head, Net head
Design discharge
Turbine

Generator
Transformer

Transmission

26. LOWER MODI HYDROPOWER STATION

Run-of-River

Bhimeshwor Municipality-8,9 and 11, Dolakha
3600 kW

20.529 GWh

199 m, 186 m

2.19 m3/s

2 Nos., Horizontal axis Pelton, 1875 kW

2,250 kVA, 6.3 kV

4,500 kVA, 6.3/33 kV, 3 phase, 1 No.

7 km, 33 kV

SALIENT FEATURES

Type

Location

Installed Capacity
Average Annual Energy
Gross head, Net head
Design discharge
Turbine

Generator
Transformer

Transmission

Run-of-River

Parbat

10.0 MW

60.538 GWh

48 m,42.74 m

27 m3/s

2 Nos., Francis, 500 rpm
6,000 kVA, 6.6 kV
12,000 kVA, 3 phase

7 km, 132 kV
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27. BUAYAPUR HYDROPOWER STATION
SALIENT FEATURES

Type Run-of-River

Location Kaski

Installed Capacity 4.5 MW

Average Annual Energy 29.083 GWh

Gross head 66.9 m

Design discharge 83 mi/s

Turbine 2 Nos. Horizontal axis, Fransis, 2,250 kW
Generator 2,552 kVA, 0.4 kV, 2 Nos.

Transformer 2 Nos., 2,850 kVA, 11/0.4 kv
Transmission 4 km, 11 kV

28. SIPRING HYDROPOWER STATION
SALIENT FEATURES

Type Run-of-River

Location Khare, Gauri Sankar, Dolakha
Installed Capacity 10 MW

Average Annual Energy 53.505 GWh

Gross head, Net head 438.5 m,433.45m

Design discharge 2.61 m3/s

Turbine 2 Nos., Pelton, 5SMW
Generator -

Transformer -

Transmission 33 kV, 10 km to Singati Bazaar
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NEPAL ELECTRICITY AUTHORITY

Generation Operation and Maintenance
Office of the General Manager
Contact Number

S.No.  Designation Office Name Office Tel. No.  Fax No. IntemalNo.  Email

1 General Manager GO&M Mr. Mahendra Lal Shrestha 4153014 4153016 1304/1303 mahensth@gmail.com

2 Director GO&M Mr. Bal Krishna Shrestha - - 1402 baladgrt@yahoo.com

3 Director MPPO&MD Mr. Bindu Prakash Joshi 4153017 4153081 3404 binprajos@hotmail.com

4 Director LPPO&M D Mr. Hitendra Dev Shakya 4153070 4153071 3101/5009 hitendradev@hotmail.com

5 Joint Director GO&M Mr. Tularam Giri 4153172 4153172 tularamgiri@yahoo.com

6  Manager LPPO&MD Mr. Sachchidananda Mishra 4153030 er_snmishra@gmail.com

7 Deputy Director GO&M Mr. Rajan Raj Bista 4153170 4153171 - rajan_bista@hotmail.com

8 Deputy Manager MPPO&MD Mr. Ashok Tuladhar - - 2310 -

9 Deputy Manager GO&M Mr. Durga Kumar Gurung 4153030 - durgakumargurung@yahoo.com
10  Deputy Manager MPPO&MD Mr. Rastra Bhusan Pradhan - - 3407 rbhupradhan@hotmail.com

11 Asst. Manager MPPO&MD Mr. Dhruba Kumar Uprety 4153068 - - dhrubakumar_upreti@yahoo.com
12 Asst. Manager LPPO&MD Mr. Pashupati Rej Gautam - 3111 proautamj@yahoo.com

13 Asst Manager LPPO&MD Mr. Keshab Shrestha 4153032 - 2211 keshabshr@gmail.com

14 Asst. Director MPPO&MD Mrs. Shova Joshi 4153081 4153081 3402 -

15  Engineer LPPO&MD Mr. Shivaram K.C. 4153068 - 5065 shiva_2057@yahoo.com

16 Engineer MPPO&MD Mr. Sushil Paudel - - 3407 sushil347 @gmail.com

17 Engineer LPPO&MD Ms. Sarita Panthi 4153032 - 2211 saritapanthee@gmail.com

18  Engineer LPPO&MD Mr. Sajan Shrestha 4153032 - 2211 sajan@nea.org.np

19 Account Officer GO&M Mr. Rajesh Chandra Luitel 4153195 4153171 - rajeshc88@yahoo.com

20 Asst. Admin. Officer GO&M Mr. Shuka Dev Ghimire 4153172 4153172 5031 gshukadev@yahoo.com

21 Asst. Admin. Officer GO&M Mr. Damodar Pokharel 4153014 4153016 1303 pokharel_damodar36@yahoo.com
22 Asst Computer Officer  GO&M Mr. Mohan Bahadur Basnet 4153172 4153172 5031 basnetmohan34@yahoo.com
23 Asst Computer Officer  GO&M Mr. Deepak Raj Wagle 4153172 4153172 5031 chabahilbahal@gmai.com

24 Asst. Admin. Officer LPPO&MD Mrs. Pashupati Lamsal Paudel 4153081 4153081 3402
Note:

GO&M: Generation Operation and Maintenance
MPPO&MD: Medium Power Plant Operation and Maintenance Department
LPPO&MD: Large Power Plant Operation and Maintenance Department
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NEPAL ELECTRICITY AUTHORITY

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email
Name

Office No.

Fax No.
Email

Generation Operation and Maintenance

Power Station Contact Number

Abdhesh Kumar Singh
063-403204 (Control Room)/403201/4301983
063-403202
aksingh@yahoo.com

Ram Kumar Yadav
066-400073
01-4274218
kmrydv@yahoo.com

Chandra Shekhar Chaudhary
065-540077, 01-4301697
065-540088
chaudharycs@yahoo.com

Rabindra Mahaseth
01-4284201
01-4284201
nearabindra@gmail.com

Baburaja Maharjan
021-421243/ 420858 (Control Room)
021-420025

baburaja.maharjan@yahoo.com

Krishna Prasad Yadav
057-621545/01-4289014
01-4289014
kultwo@gmail.com

Aftab Alam

010-560099/560423/560005 (Control Room)

010-560099
thpsnea@gmail.com
Narayan Prasad Tiwari
078-520782/520492 (Control Room)
078-520782
tiwarinj@gmail.com

Kapil Dev Manjan
067-690232/690470 (Control Room)
kmanjan@yahoo.com

Rajesh Kumar Pandey
057-520003
057-520003
rpandey1965@yahoo.com

Manohar Kumar Rajbhandari

010-560184 (Control Room)/010-561095

010-561095

Badri Prasad Foyal

011-681128 (Control Room)/011-482155

011-482155
bfoyal@yahoo.com

Ramakanta Dev
27520351
27520351
devramakant@gmail.com

Kedar Prasad Dhital
063-403203
063-403202

Krishna Chandra Joshi
066-400073
01-4274218
kejoshi_2003@hotmail.com
Bhesh Prasad Dhakal
065-540077
065-540088

Hari Prasad Ghimire
01-4284201
01-4284201
pk_nea@hotmail.com

Bhoj Raj Poudel
021-421243
021-420025

Sarada Bikram Malla
057-621545
01-4289014

Bhola Singh
010-560423
010-560099

Ajit Malla
078-520782
078-520782

Surendra Sharma
067-690466

suren_10sharma@yahoo.com

Bharat Kumar Bhandari
057-521392
057-520004

Bishnu Prasad Acharya
010-560175
010-561095

Nanikaji Thapa
011-482155
011-482155

Tika Prasad Bhattari
27521312
27520351
jamunali@gmail.com

Kul Raj Khanal
063-403203
063-403202
krithada@gmail.com

Sanjay Karki
066-400073
01-4274218
sanjay@nea.org.np

Tika Ram Ghimire
065-540089
065-540088

Ganesh Dutta Bhatta
01-4284201
01-4284201
gdbhatta@hotmail.com
Riddhi Raj Karki
021-420651
021-420025
Gokarna Thapa
057-621545
01-4289014
Debu Prasad Dahal
010-561025
010-560099
Krishna Kanahya Pathak
078-520782
078-520782
Birendra Kumar Singh Thapa
067-690466
birendrathapa2000@yahoo.com
Ganesh Bhandari
057-521400
057-520005
Kuber Bahadur Pudasaini
010-561246
010-561095
p-kuber01@yahoo.com
Purushottam Prasad Bhandari
011-482155
011-482155
Sitaram Rimal
27521312
27520351
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Chatara

Panauti

Setil Fewa

Sundarijal

Pharping

Name
Office No.
Fax No.
Email
Name
Office No.
Fax No.
Email
Name
Office No.

Fax No.

Email
Name
Office No.
Fax No.
Email
Name
Office No.
Fax No.
Email

Ramananda Raya Yadav
025-550077

025-550077
khadkabikash12@yahoo.com
Sok Sudhar Bhaila
011-440056

011-440056
panautihps@gmail.com
Indra Dev Mandal

061-520421 (Seti Control Room)/520421
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