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The Making of NTPC: A
Highly Stimulating Success
Story of a Power Utility

Abstract: An attempt has been made to identify
the inspiring behind-the-scenes factors that made
a fledging power utility (NTPC )to attain a great
height and turned it a role model within a short span
of time.

Introduction

National Thermal Power Corporation (NTPC)
of India is one of the world’s best and largest power
generating utilities and is ranked among the top five
power utilities in the world. Founded in 1975 as a
public sector undertaking, NTPC currently operates
power plants with a total installed capacity over
45,000MW and employs over 25,000 people with an
annual revenue of about US$ 12 billion.

In the seventies when NTPC was founded,
the electricity sector of India was in very poor state
with prolonged power cuts; and load-shedding was
the order of the day in most states [1]. It is reported
that power shortage, both in terms of energy
demand and peaking load was extremely high as
we have now in Nepal. The State Electricity Boards
(SEBs)— the mainstay of the power sector— were
performing poorly and were facing problems more
or less similar to the utility in Nepal such as: the
absence of commercial and professional culture,
lack of autonomy in true sense, lack of freedom
from political interference, inability to raise tariffs
because of political reasons, etc.

In such a socio-economic, political and
electricity-scarce environment, NTPC was formed
to jump-start India’s power sector by accomplishing
a gigantic task of that time: to commission super
thermal power plants of 2000MW-capacity each at
four different geographical locations. And, it did
it perfectly within the stipulated time and budget,
resulting in the World Bank describing, ““Yet, despite
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the odds, NTPC has been an all-too-rare-institutional
development success, achieving virtually all that
was expected of it and, in some areas, more”. The
World Bank, the initial major financer for NTPC
projects, went on saying, “What made NTPC bloom
in a sector that was, and is, so much of a desert?”
and commenting further, “NTPC has proven that
public sector power utilities in India can attain
international standards of efficiency and in doing
so has deprived the SEBs of their excuses for poor
performances.” The answers to such questions and
explanations for such applauding comments to be
made are found in the book titled “THE BLOOM
IN THE DESERT: the Making of NTPC”, published
recently by Dr. D.V. Kapur, an electrical engineer
and the first Chairman & Managing Director of the
then fledging organization.

The organizational formation & growth of
NTPC, the elements of its strong base, corporate
culture, project management and operations modality
could be inspirational, valuable and quite relevant for
the project managers/engineers of Nepal Electricity
Authority, a public sector utility of Nepal, and for
the organization itself. This article is written keeping
this in view. This article is not a book review but an
attempt to draw the valuables from it for learning
purposes. This is rightly noted in the Foreword of
the book by Dr. D.C. Jain, a management scholar, as:
"At the heart of this book is a passionate call to action
that inspires and encourages others to strengthen
their management models in consideration of the
success of NTPC."

The birth of the Book

Established from scratch and initiated by a
single employee—which was Dr. Kapur himself—
NTPC later achieved a great height. In a rudimentary
state of managerial competence in handling such
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large infrastructure projects as super thermal power
stations on those days of mid seventies, the company
succeeded in being rated as a world-class company.
It is found that Dr. Kapur had played a pivotal role
in steering NTPC and, that was greatly appreciated
not only in the Indian bureaucracy. The World Bank
in its report had remarked, “...By all accounts,
much of the credit must go to D.V. Kapur, who was
chosen as the new institution’s first chairman in an
act that was itself an example of ‘new thinking.” ”.
It could be in this background that Dr. Kapur was
being prompted— in his words— by his friends and
colleagues inside and outside NTPC to bring forward
the story of building NTPC and how a committed
young team succeeded in creating new management
and organizational culture. He says that mainly the
following two aspects had led him to write the book:

First: he was inspired by the statement made
by Gil Blackman, the last chairman of CEGB
(Central Electricity Generating Board) of the
United Kingdom in his book The CEGB Story.
Blackman says, ‘as the last chairman, I thought it
would be wrong for the CEGB to pass away with
no reminder of its work and achievements’. CEGB
was an important public utility that controlled all
generation and distribution of electricity in UK for
nearly forty years till it was brought to an end in
1990s in the process of privatization/deregulation of
electricity sector. Referring to this, Kapur amusingly
says, “NTPC is in no danger of passing away. But
I am eighty-six years old and I thought it would be
wrong for me, NTPC’s first chairman and managing
director, to pass away without leaving an enduring
record of the story of building an organization which
made the World Bank wonder.”

Second: to encourage and stimulate the
construction teams of power projects that the things
that once seen as daunting tasks can actually be
done. He got an opportunity to see very closely—
as a member of a special advisory group of then
power minister of India to monitor and expedite
the completion of capacity-addition projects in the
country— the poor functioning and serious slippages
of the commissioning milestones of these projects,
the failure in meeting the capacity addition targets
and the way these projects were being managed.
These factors compelled him to tell the success story
of NTPC, how it evolved a management culture,
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how it achieved the completion of its projects in time
and within budgets; and importantly, how it became,
within five years of its inception, the role model for
state-run power utilities in India.

Apart from putting forward the success story
of NTPC, the book contains some more enticing
accounts on the author’s extraordinary professional
carrier, even after his retirement.

The birth and growth of NTPC

The philosophy and objectives behind the
birth of NTPC was the imperative need of large-
capacity thermal power stations based upon the latest
technology to be run by professionals with the aid
of modern management techniques and with highest
international standards then unprecedented in the
country. The idea of the establishment of NTPC
(and NHPC, National Hydro Power Corporation)
had emerged in the backdrop of poor performance of
SEBs and the urgent need of the central government
to embark upon the realm of power generation and
high voltage transmission lines.

The task given to NTPC—at the time of
its formation—was to commission four pit-head
super thermal power stations (installed capacity of
2000MW each) at different geographical spreads in
northern, middle, southern and north-eastern parts
of India. The scale of the task (generating 8000MW
and 7500 km of associated extra-high voltage
transmission systems in approximately ten years)
was something that had not been attempted before
in India. It is found that though the newly created
Ministry of Energy in the year 1974 put forward these
plans, the Planning Commission and the Ministry of
Finance were the hurdles for the plan to move ahead
initially.

The growth of NTPC is seen to be invigorated
by the vision and foresight of Dr. Kapur. He had
realized that while the task given to NTPC was
huge, the fact that the organization had to be built
from scratch could prove to be advantageous. He
recounts, “I had before me a completely new slate
on which I could draw a new management style and
organizational approach" . With a good foresight, he
put conscious efforts to mould NTPC a system-based
and system-backed organization since the beginning.
The followings six were the fundamental pillars he
had envisaged for making NTPC that turned out to




be a role model. Because of the space constraint only
a very brief account of each is presented here.

1. Astrong organization and culture:

Dr. Kapur laid a strong foundation for
organization structure and culture by carefully
undertaking the task of organization design with due
consideration to the executive hierarchy, network of
roles, grading systems and authority streams. The
organization of NTPC was designed to be relatively
flat pyramid, with short, but effective, line of control
to cut down levels and speed up the decision-making
process as against the high pyramidal hierarchical
bureaucratic structures of the SEBs and Public
Works Departments (PWDs). Further, Kapur could
demonstrate a good foresight of adopting the concept
of “management” in the organization that helped
shape the organizational system and culture based on
what was called the ‘Systems Approach’ to be briefly
discussed later.

2. Recruitment of the best talent available:

Dr. Kapur had shown remarkable far-
sightedness in creating the required human
resources for NTPC. Some strategic methods such
as: grabbing talented people from repute institutions
like Indian Institute of Technology /Indian Institute
of Management, creating a pool of talented people,
etc. were adopted while making recruitments. For
example, a phase of advertisement did not mention
the number of vacancies or stipulate the years of
experience required for the applicants. The logic
was to spot the talents in different people during the
interviews even if they did not have the appropriate
experience and keep the people in the radar to be
offered jobs later.

3. Huge investments in training:

Dr. Kapur had demonstrated a deep
understanding of the strength and role of trainings
in functioning power utilities. Being an engineer
and empathic to trainings, he had given tremendous
thrust in developing and imparting appropriate
trainings, with the state-of-the-art equipment and
tools, to all its employees —ranging from managerial
level executives to fresh graduate engineers, from
the people in finance and admin departments to
the junior level diploma-holder engineers and
technicians. Apart from the in-house trainings, Dr.
Kapur had exploited every possible opportunity to

train his engineers abroad too in order to make them
familiar with the best practices being followed by
leading international consultants and power utilities
in areas like project management, engineering plant
operation and organizational management.

4. Highly motivated work force:

In order to keep the morale of the employees
high, attention was paid to personnel rules and
policies, ranging from performance appraisal and
promotions to wages and benefits. The performance
appraisal system of NTPC had been designed by
external specialists and was, in Kapur’s words “a
departure from the normal practice.” It can be found
that the performance appraisal was not a sort of one-
time ritual each year; there was a system of constant
monitoring and counseling. Apart from this, NTPC
had geared itself towards an organization culture of
making employees feel involved, empowered and
cared for.

5. Robust Management System and Quality Assurance
Dr. Kapur, in a bid to eschew the haphazard
functioning of other public utilities such as the
SEBs, and drive NTPC in a new way to make it an
exemplar, introduced what he called the 'Systems
Approach' to management. In the heart of the
Systems Approach lies the development of detail
manuals in the following core areas and their strict
implementation in the organization life:
- Organization design
- Integrated Project Management and Control
System (IPMCS)
- Engineering planning and coordination
- Construction management
- Contracts management and quality assurance
system
- Manpower planning and training
- Budgetary control and financial management
- Operations and maintenance
Few words on the major ones follow:

A Robust Management System: the IPMCS

The IPMCS— the core of the systems
approach— comprised three-layered PERT networks
and monitoring systems and put tremendous thrust
on the project planning, executing, monitoring and
control by way of it. The first-level network served
as the "master network" at the corporate office level,
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the second-level network for the project-office
level, whereas the third-level network disaggregated
the tasks defined in the level-two networks at the
implementation level. In each level, the deadlines
and milestones of each activity were set very
carefully and a culture of putting every effort to meet
the deadlines was evolved.

Contract Management System

Recognizing that contractual problems
(deficiencies and complexities associated with the
contract agreements, weak contract enforcement,
etc.) were also the major causes for project delays,
NTPC, early on, had set up a dedicated contract
management division and established a contract
management system. The objectives of the contract
management system were to carry all the tasks right
from pre-award to award of contracts and their
finalization, and included preparation of fair and
effective bidding documents, modality of formation
of bid evaluation committee, bid evaluation, contract
award, etc.

Quality Assurance System

The quality assurance system adopted was
considered a sort of revolutionary step at that
time in Indian power utilities. The salient features
of the quality system were: it undertook the
process of quality monitoring at various stages
of development such as manufacturing and its
processes, erection, commissioning and operation
instead of the traditional way of test inspection after
the job completion; incorporation of the detailed
quality plans of contractors and/or sub-contractors
in the contract agreements to be strictly followed;
identification and adoption of practice of the
customer hold points, called the 'critical point' for
the key equipment— the points beyond which the
manufacturer could proceed only after employer's
clearance of the tests to be done at such points; etc.

Financial Management System

The financial management system had adopted
new initiatives, introduced good working culture
and was centered towards attitudinal and mindset-
changing approach of finance departments which
were different from those being adopted in the SEBs
at that times. This could be sensed from Kapur's
saying in the book, " ..this conservative and over-

cautious tendency of finance departments often
became a point of friction and sometimes there
occurred clash between the finance and technical
sides of organization. NTPC could not afford such
an attitude and did not want either."

6. Focus on technical excellence and building
in-house engineering capacity:

Being an engineer, Dr. Kapur had demonstrated
a seminal foresight and put thrust in making the
technological aspects of NTPC to be at par of
international standard and quality. For this, an in-
house technical wing, called the Engineering Services
Division, had been set up to function as an multi-
disciplinary engineering consultant. The expertise
had been gradually gained by way of increasing
the skill and proficiency levels of its engineers and
giving them a continuous exposures to the state-
of-the art technologies in the field of power sector,
thermal power generation and power transmission.
Over time, NTPC had been found developed a high
degree of expertise in thermal plant engineering
and 400 kV high-voltage transmission systems and
became the first in India in the development of
HVDC transmission systems in the mid-80s.

AFewWordson Kapur'sEnvyingand Extraordinary
Career: The Fruits of a Labour of Love

An electrical engineer by education, Dr. Kapur
possessed a very unique and remarkable professional
career making one envy of him. He had demonstrated
a strong and forward looking leadership as a project
manager, as a policy maker and as chairmen of a
highly repute organizations. Kapur, while working
as the Chairman and Managing Director of NTPC
had made a challenging journey in a field that was
like a desert and helped flower bloom there; hence
name of the book.

While still in NTPC he had been appointed as
the Secretary at Department of Power, government
of India. Later, he headed the departments of Heavy
Industries and Petrochemicals & Chemicals in the
capacity of Secretary. Prior to the assignment at
NTPC, Dr. Kapur had served at Indian Railways,
BHEL and as First Secretary in the Indian embassy
in Moscow. At BHEL, he had been project managers
for the establishment of turbine-generator and
transformer manufacturing plants. His assignment
in Moscow was to coordinate the technical and




commercial matters relating to the Indo-Russia
developmental collaborations. After his retirement
from government job, he served as chairman of the
board of governors of IIT Bombay for about 10 years.
He had also assumed the leading roles at prestigious
private sector companies such as Reliance Power
where he was the chairman for about 14 years and
contributed in the development of various power
plants across the country. He has been conferred the
degree of DSc by Jawaharlal Nehru Technological
University.

Inspiration to NEA/Policymakers

NEA is also a government-owned power utility
as NTPC though the later was newly created with
the appointment of the single person, the Chairman
and Managing Director. However, the remarkable
features in the formation and evolution of NTPC,
the underlying corporate culture/management
techniques, the success story of NTPC as a whole
and Dr. Kapur's illustrious leadership could be
inspirational and learning arena to us-both the
people in policy making level of government and
the people in execution (NEA)- to improve our poor
and problematic situation in project management,
organizational structure and ineffective decision
making process, and to transform the organization
with technical excellence of international standards &
efficiency. Following aspects could be inspirational:

(1) On decision making process: In order to
have speedy decision-making process, the
organization needs to be relatively flat pyramid
with short — but effective— line of control
coupled with liberal delegation of authority.
Quoting Kapur," ....giving people power and
trusting them with it was a great motivator...”.
Further, in the context of power delegation
and people's empowerment, it is worth noting
that we have to foster, as in NTPC, a result-
oriented work culture discouraging too much
of process-orientation which could jeopardize
the functioning. In our working culture,
several back-and-forth movements of a tippani
files even for some mundane matters could be
discouraged.

(2) Organizational culture should be based on some
'system based' management approach rather
than sort of day to day lousy 'administrative'

job. Suitable systems for functions such as
project management, contract management,
quality assurance, operation & maintenance,
etc. needs to be established and implemented.

(3)  As trained people are the heart of a technical
organization like NEA, importance of training
should not be talked just rhetorically by anyone
inthe position. Ample and meaningful trainings
must be imparted to its people. Investments on
trainings and capacity enhancements must not
be considered burdensome. It would definitely
bear fruits as demonstrated by NTPC.

(4) Core of a technical organization such as NEA
is not the general administration of haphazard
staff transfers—but the technical excellence—
and this must be preserved in order to meet
its mission and vision. This can be achieved
by steering the organization to adopt state-
of-art technologies, keeping pace with the
international standards and quality, etc. For
example, the technical excellence gained
by the Transmission Line Division of NTPC
was demonstrated by the fact that the division
was transferred to Powergrid when it was
established in 1989.

(5.) When committed, the project commissioning
schedules could be met. For this, the project
office alone should not be left for the result;
and, the monitoring processes should not
be carried out as rituals. Instead, the top
management from corporate offices should
take part actively and effectively. Kapur
writes, "The milestones and the dates on which
they were to be achieved that were specified
in the master network were sacrosanct. They
had been set with a lot of thought and planning
and they could not be changed just because of
complications on the ground".

Reference:

Kapur, D.V., "THE BLOOM IN THE DESERT:
The Making of NTPC, HarperCollins Publishers,
India, 2015.
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Use of LIDAR Technology
In the study of Hydropower
Projects in Nepal

Introduction

Nepal is going through an unprecedented
deficit of electrical power particularly in dry season.
This is mainly due to the lack of reservoir type
hydropower projects. A number of reservoir projects
are being studied in detail at present for development
in near future. Preparation of the storage project
for the early implementation is very important in
this scenario.LIDAR mapping is one of the most
important tools to accelerate the study period of the
storage hydropower projects.

LIDAR which stands for Light Detection and
Ranging, is a remote sensing method that uses light
in the form of a pulsed laser to measure ranges to
the Earth. Although Lidar technology was developed
over 40 years ago but it was recently used for
mapping.There are two types of LIDAR mapping.

i. Topographic Lidar- generally uses a near-
infrared laser to map the land
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Surya Nath Bhurtyal
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Mapping is shown in Figure 1.

Lidar Technology uses pulses of light
in the form of the laser beams and detect the
reflected light. Although data acquisition of Lidar
technology is similar to the Radar, but it cannot
penetrate clouds, rain, or dense haze and must be
flown during fair weather. So,the environment
and clear weather condition is very essential for
data acquisition. Lidar instruments can rapidly
measure the Earth’s surface, at sampling rates
greater than 150 kilohertz (i.e., 150,000 pulses per
second). The output of Lidar mapping is a densely
spaced network of highly accurate georeferenced
elevation points often called a point cloud which is
used to generate three-dimensional representations
of the Earth’s surface and its features.

Objectives of Lidar Mapping
The objectives of Lidar Mapping is an

ii. Bathymetry Lidar- uses water
penetrating green light to
measure riverbed elevations.

Lidar technology nowadays
has become very popular method for
collecting very dense and accurate
elevation data across landscapes,
shallow-water areas, and project
sites. This active remote sensing
technique is similar to radar but uses
laser light pulses instead of radio
waves. Lidardata is collected from
planes where it can rapidly collect
points over large areas. Collection
of elevation data using lidar has
several advantages over most other
techniques. Data acquisition for Lidar

acquisition of  remotely
sensed imageries of work
area of the resolution and
quality sufficient enough
to  prepare  ortho-photo
map and topographic map
with contour interval 0.25
m,Carrying out  ground
survey works in the work
area to the level of accuracy
and intensity necessary to
produce topographic map
with contour interval of 0.25
m and Preparation of ortho-
photo maps overlaid with
contours of 0.25 m interval

Figure [-Lidar Data Acquistion (Source: Jie of the work area

Shan, Purdue University)




Equipment required:

a. A plane/helicopter mounted Lidar scanner
leica ALS50 II or equivalent and medium
frame camera of Mp 39 having 7216 x 5472
pixels with 6.8 um pixel pitch or equivalent
must be used. A digital Aerial camera must
be used. The Specification of Scanner and
Camera shall be Lidar scanner, Leica ALS50
I or equivalent.

b. Ground GPS, Airborne GPS & IMU

The aerial camera must be connected
with airborne GPS and IMU to facilitate aerial
triangulation.The Inertial Measurement Unit (IMU)
employed in the camera system shall meet or exceed
the following performance specifications:

a. Accuracy in roll and pitch (RMS): 0.015°
b. Accuracy in heading (RMS): 0.050°

All data shall be positioned using kinematic
GPS using dual frequency receivers and oriented
with an inertial navigation system. All kinematic
GPS (KGPS) solutions should use differential,
ionosphere free, carrier-phase combinations with
phase ambiguities resolved to their integer values.All
KGPS shall use at least two ground stations. Ground
reference stations can be:

a. Stations of the National Geodetic Network

b. Other suitable stations tied to National
Geodetic Network, to a positional accuracy of
better than 0.05 meters.

Maximum distance between the Reference
GPS station on the ground and airborne GPS
units must not exceed 30 kilometers.The ground
stations should be positioned on opposite sides
of the operating area. The ground stations shall
be positioned, or the flight path arranged, so that
during flight operations the aircraft will pass within
15 kilometers to each ground station at least once.
The maximum GPS baseline shall not exceed 30
kilometers at any time during flight.The aircraft's
GPS receiver shall be able to collect carrier phase
observations and record, at least, once per second,
from a minimum of four satellites (five or more
preferred) at both the aircraft and the ground GPS
receivers, for off-line processing. All data shall
be collected with a position dilution of precision
(PDOP) of less than 3.

An Inertial Measurement Unit (IMU) shall be
incorporated into the Camera unit. The IMU system
shall be capable of determining the absolute orientation
(roll, pitch, and yaw) at a minimum of 50Hz.

Flying Conditions

Photography may be taken at any suitable solar
altitude above 35 degrees. Photography shall only
be flown in conditions when the visibility does not
significantly impair the color quality. Relevant detail
shall not be lost as a result of atmospheric haze or
dust. Photography shall be completely free of cloud,
dense shadow or smoke. In Nepal, the suitable time
for mapping is March/April and September/October.

Photographic coverage

The area shall be covered by approximately
straight runs (strips) of near vertical photographs
at the approximate altitude to achieve the required
ground sampling distance (GSD).The direction of
flight lines shall be selected, but East-West flight
lines are preferred. Where a task area has a large
range of relief it must divided into sub blocks, each
to be flown at a different altitude, in order to obtain
a common mean ground sampling distance (GSD)
as specified in the requirements and to reduce the
affect of ground height variation in the stereoscopic
overlaps. The sub blocks should be rectangular, as
large as possible and flown at a constant altitude.

The flight line should be planned and it
shouldn’t cross the restrictive area.lf there any
prohibition exits, it may be necessary to change
the direction of the strips so as to give cover
extending to the line. After flight planning, a draft
master flight map shall be produced showing all
of the lines within a task on a small scale map
and this map shall be within current Air Traffic
Regulations. The flight plan shall be approved
from the Survey Department.

The forward overlap between successive
exposures in each run shall be 60 and 65 per cent, except
where specified otherwise. The lateral overlap (side-lap)
between adjacent strips should normally be 30%.

Output of LIDAR Mapping

The objective of the Lidar Mapping is to
prepare the ortho photos. For preparation of ortho
photos, data processing gives Classified Point
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Cloud, Model Key Point, DEM, DTM, Contours,
Intensity Images, Orthophoto (15 cm) and 25 cm
as per requirement. Sample of orthophoto is given
in Figure 2. The recording of flight data is also
important in this mapping.

Figure 2 : Ortho-photo of BudhiGandaki Reservoir
prepared fiom Lidar (Photo source:Author)

Use of Lidar Mapping in Nepal

Lidar Mapping is used to prepare the topographic
maps of reservoir areare-settlement area,dam site,
powerhouse site, transmission line, quarry site,
catchment area etc. The topographical map prepared
by lidaris compatible in many models and software.
It can be used in the different model for simulation of
hydropower projects, dam break analysis, and design of
various hydraulic structures. The Lidar was previously
used in two projects in Nepal. They include BheriBabai
Irrigation Project and Budhi Gandaki Storage
Hydroelectric Project.Bheri Babai Project surveyed 1100
sq.km. of command area and BudhiGandaki Storage
Hydroelectric Project surveyed 100 sq.km.of reservoir
area. The contours prepared by Lidar technology of
Budhi Gandaki Storage Hydroelectric is shown in Figure
3. The scope of ongoing procurement of consulting
assignment of Updated Feasibility and Detail design of
Dudhkoshi Storage Hydroelectric Projects also includes
the Lidar mapping of reservoir area of 100 sq.km.

Figure 3: BudhiGandaki Storage Topographic
Maps prepared from Lidar (Photo source:Author)

Draw backs of Lidar mapping
Some years ago, while consulting assignment for
Lidar Mapping of 5 reservoir type storage projects was

ljBt|is

opened, some of the surveyors were not happy citing
that Lidar makes them jobless. Similar problems can
arise while introducing new technologies. Although it
is an air borne survey,it requires the ground verification
by surveyors and also their roles necessity in the
ground verifications.Unfortunately the Lidar survey of
5 storage type reservoir projects was cancelled due to
some technical and financial reasons.

Lidar Mapping is slightly expensive than the
traditional method of surveying and it requires the
involvement of expatriate staff for the data acquisition and
processing. Digitization of features is a time consuming
task which requires involvement of higher numbers of
drafts person. The survey license should be taken from
the Department of survey. Although the output of Lidar
is very accurate and reliable,it requires the manual
correction in the processing while making contours. The
contours can be crossed through the building,rivers and
others structures,which needs to be correct.

Conclusion

The Lidar Mapping of the storage type
hydropower projects can be used quite robustly in
preparation of the Topographic maps during the
feasibility study and detail design. It can be very useful
for the survey of the large reservoir area, resettlement
area, tunnel and transmission. Lidar technology is quite
faster and easier in the surveying of difficult topography
and terrain having high altitude and inaccessible areas in
the Himalayan region. The output obtained from Lidar
is compatible in the design of the hydraulic structures
of the hydropower project. Though the cost of Lidar
Mapping is expensive than the traditional method of
surveying, the topographic maps prepared on the soft
copy are very useful on the design of the structures of
the hydropower projects. So, the role of topographic
maps prepared from the Lidar could be significant
and should be given utmost importance in any studies
related to water resources development in Nepal.
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Hydropower Development,
Ecotourism and Green Economy
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In the Context of Nepal

Abstract

A Green Economy is the economy which
results in improved human wellbeing, social equity
and reducing environmental risks and ecological
scarcities. Hydropower as a renewable, efficient,
and reliable source of energy enhances ecotourism
and green economy. Ecotourism as a component of
green economy, focuses on wildlife conservation,
environmental protection, poverty alleviation and
capitalist development. Electricity from hydropower
can be used in lighting, power supply for electronic
appliances, water heating, cooking, refrigeration,
space heating and cooling and water pumping in
ecotourism sector. Hydropower development can
help to shift country towards green economy by
enhancing environmental, social and economic
benefits.

Green Economy

Sustainable development helps in achieving
balance between economic, social and ecological
requirements by meeting the needs of current
generations without jeopardizing possibilities of
future generations to meet their needs (Cerovic et
al. 2014). A Green Economy is the economy which
results in improved human wellbeing, social equity
and reducing environmental risks and ecological
scarcities. Itis characterized by increased investments
in economic sectors that build on and enhance the
earth’s natural capital or reduce ecological scarcities
and environmental risks. It helps in economic growth
through sustainable pathway, valuing the ecosystem
services and biodiversity issues, addressing the
strategic uncertainties like adverse climatic and
environmental changes and effectiveness of policy
instruments. In the global scenario, green sectors
include renewable energy, low-carbon transport
and energy efficient buildings, clean technologies,

Anup K.C.
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improved waste management, improved freshwater
provision, sustainable agriculture, forestry, and
fisheries (Sukhdev et al. 2010).

Some initiatives on green economy have taken
place in Nepal, mainly in the forms of dialogues and
seminars. For any economy to go green in the context
of Nepal, it is necessary that the private sector comes
on board, understands and accepts the necessity of
going green and pursues strategies necessary to
become green (GoN 2011). Many people felt that
Nepal has already realized importance of green
economy since it has been engaged in sustainable
agriculture  and  biodiversity  conservation.
Hydropower and ecotourism are also the sustainable
green economy sectors recognized by United Nation
Environmental Programme (UNEP) as one of the
success stories of sustainable and green economy in
the world (Sukhdev et al. 2010).

Hydropower Development

Hydropower is a renewable, efficient, and
reliable source of energy depending on water
availability that does not directly emit greenhouse
gases or other air pollutants (Mulumba et al. 2012).
Low cost, low emissions and ability to meet peak
electricity demand have made it one of the most
valuable renewable energy sources. The share of
hydropower in total energy consumption of the world
is increasing year by year due to its renewable nature
and development of new technologies for efficient
hydropower generation (C2ES 2015, K.C. 2015).

Nepal is one of the Himalayan countries with
a high hydropower potential due to its drainage
area of 147181 sq km and runoff of 5479 m'/s
(CBS 2014). Theoretical hydropower potential of
the country in terms of electrical energy is 727,000
GWh and 145,900 GWh per year, respectively based
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on average and 95% exceedance flow. In terms of
megawatts, the potential is estimated at 83,000
MW, of which about 43,000 MW is considered to
be technically and economically viable. Till the date,
Nepal has been able to develop only 787.087 MW of
hydropower (NEA 2015).

Ecotourism

Ecotourism is one of the fastest growing
segments of the tourism industry which focuses on
wildlife conservation, environmental protection,
poverty alleviation and capitalist development
(Duffy 2008). It is a strategy to create sustainable
economic development with conservation objectives
by balancing the conflicting goals of economic
development and biodiversity conservation (Cusack
and Dixon 2006, Cao et al. 2014). Having a goal
of biodiversity conservation, poverty reduction
and business viability (Hawkins 2004), it helps in
conservation and community development through
local economic benefits (Stem et al. 2003, K.C.
et al. 2015). Ecotourism neoliberalise nature by
maintaining the relation between states policy, local
markets, communities, NGOs and the private sector
for environmental management (Duffy 2008). In
relation to tourism experience, it manages entire
ecosystems or the biological diversity to supply
real experiences of natural environments (Tyler and
Dangerfield 1999).

Ecotourism as a component of green economy
contributes greatly to Gross Domestic Product
(GDP) for government and private organizations
(Amati 2013). It is an alternative form of tourism
that is consistently gaining grounds on a global scale
as a part of green economy (Das and Syiemlich
2009). Developing countries like Nepal benefits
from ecotourism through employment opportunities
to the unskilled workforce and by providing unique
and natural environments, cultures and opportunities
for adventure holidays (UNEP 2013). It is attracting
entrepreneurs and organizations in the countryside
and the remote protected areas (Nepal 1997, K.C. et
al. 2015).

Nepal is a small country with an area of 147,181
sq. km. having great diversity of topographic and
eco-climatic features rich in natural and cultural
heritage (Bhusal 2007). It is one of the most
adventurous cultural and ecotourism destinations

in the world which depends on the quality of the
natural environment (Nepal 1997). There are many
trekking routes and sites for ecotourists to explore
natural beauty throughout Nepal ranging from
Kanchenjunga Conservation Area and Illam in the
east to Khaptad and Shuklaphanta National Park in
the west. Tourism had already been an alternative
source of income generation in the villages of Kaski,
Tanahu, Syangja, Lamjung and Gorkha districts
in western Nepal through rural tourism initiatives
(Acharya and Halpenny 2013, K.C. et al. 2015).
Having eight out of the 14 high mountains over
8000 m elevation in the world is also making Nepal,
a main source of tourist attraction (Musa et al. 2004).

Role of Hydropower Development in Ecotourism

The World Summit on  Sustainable
Development in Johannesburg 2002 acknowledged
tourism as one of the major energy-consuming sectors
and requested states to integrate energy efficiency
into tourism related polices. It is also dedicated
to sustainable tourism, energy conservation,
emission control and the special need for effective
conservation and management of natural resources
(Perera et al. 2003). Most of the energy consumption
in the tourism sector is attributable to transport and
accommodation, which account for 75% and 21% of
sectoral GHG emissions, respectively (UNEP 2011,
IRENA 2014). Tourism is responsible for 5-7% of
total emissions in Europe according to the European
Environment Agency (Perera et al. 2003).

Globally, hotels and resorts use up to 50% of
their energy consumption for heating and cooling,
followed by water heating and cooking. The use of
energy in hotels and resorts, €.g., for heating and
cooling, lighting, cooking, cleaning, ranges between
25 and 284 MJ per guest per night. The approach
adopted for tourism development largely influences
the sustainability of the sector. But, the intensive
use of resources, high amounts of waste generation,
growing negative impacts on local terrestrial and
marine ecosystems and mounting threats to local
cultures and traditions represent the main challenges
faced by tourism worldwide (UNEP 2011, IRENA
2014).

With current energy sources, carbon emissions
are quite high. The mounting environmental debt
from fossil fuel energy use is cause for great concern,




which is beginning to drive actions to reduce these
environmental impacts. As customers become more
aware of these impacts, they demand action to
purchase cleaner goods and services (Perera et al.
2003). Use of renewable energy sources in business
operations of a hotel and tourist companies represents
a reasonable option for protection of human
environment, and helps in increasing awareness of
general public on the necessity to implement them in
business processes (Cerovic et al. 2014).

Renewable energy sources and their use in the
hospitality industry and tourism represent the basic
guideline for successful sustainable development
of business processes, which guarantee business
excellence and recognisability of a hotel company on
the touristmarket. Itaims at ensuring the improvement
of business, profiling of an ecologically responsible
tourist destination, repositioning of the current
tourist offer on the international tourist market and
achieving competitive advantages and conquest of
a specific tourist segment of ecologically-oriented
consumers. Except for its ecological and financial
advantages, use of renewable energy sources in the
hospitality industry and tourism directly contributes
to increasing competitive advantages of tourist
suppliers (Cerovic et al. 2014).

The renewable energy sources generally used
in ecotourism facilities include solar energy, wind
energy, hydropower and biomass. But electricity from
hydropower can be used in lighting, power supply
for electronic appliances, water heating, cooking,
refrigeration, space heating and cooling and water
pumping. Examples include air conditioning units,
fans, air-handlers, lighting fixtures, refrigeration
equipment, water pumps, clothes and dish washing
machines, toasters, microwave ovens, hair dryers,
television sets, stereos, computers and cellular
telephones. It is also used with a high-capacity
batteries to provide power when the renewable
energy source is temporarily unavailable and
allow the continuous operation of equipment and
appliances (USAID Unspecified).

Apart from this, hydropower reservoir also
offers tourism and recreational facilities, habitats
for biodiversity and increases in income generation
options for example through fisheries (IHA 2011).
In the context of Nepal, Kulekhani reservoir in

Makwanpur District and Kaligandaki pondage in
between Syangja, Gulmi and Parbat District offers
cultural, recreational and transport facilities by
enhancing ecotourism in the area. Electricity from
micro hydro projects is used in different trekking
routes and conservation areas of Nepal for enhancing
ecotourism.

Hydropower development in Nepal can help
to replace traditional energy resources used in
ecotourism sector. Electric heaters, induction heaters,
boilers and rice cookers can be used for cooking
purpose, water heater can be used for providing hot
shower facilities, induction heaters can be used for
room heating and electric vehicles can be used for
transportation facilities in ecotourism industry. Also,
electricity can be used for computers, laptops, cell
phones, radio, televisions, music system and other
communication systems.

Role of Hydropower Development in
Green Economy

Hydropower development is not necessarily a
zero carbon technology. But, it can save a significant
amount of CO emissions that other energy sources are
currently generating. The population of Nepal relies
highly on traditional energy supplies commonly
fuel wood, which produce high CO, emissions
and its gathering disrupts ecosystem functioning.
Hence replacing fuel wood with hydropower can
considerably reduce carbon emissions. The carbon
emissions resulting from hydropower development
during construction and from other sources are
negligible. Besides proving resource efficient
and low carbon energy, hydropower development
fosters social inclusion and royalties support social
empowerment (Mathema et al. 2013).

If well managed, hydropower provides many
solutions for energy and water management in a green
economy. With regard to climate change mitigation,
hydropower as a clean, renewable energy source
contributes directly to global low carbon energy
goals, and therefore to climate change mitigation.
Hydropower can enable development and mitigate
global environmental problems. A reservoir, as part
of hydropower infrastructure, has the advantage of
offering multiple services. In addition to offering
clean, renewable energy, a hydropower reservoir can
enhance water security and management, providing
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flood mitigation, storage for irrigation and other
purposes, and the stabilisation of downstream flow
regimes. Hydropower reservoir offers tourism and
recreational facilities, habitats for biodiversity and
increases in income generation options for example
through fisheries (IHA 2011).

As Nepal is rich in water resource, hydropower
development through reservoir and non-reservoir
projects can help to shift towards green economy
by enhancing environmental, social and economic
benefit of the country. It can also help to make
country sustainable in energy sector and minimize
import of petroleum products like diesel, petrol,
kerosene and liquefied petroleum gas.

Challenges and Way Forward

Sustainability in hydropower is complex,
involving a broad range of economic, social and
environmental aspects, and often requiring trade-
offs between these aspects. Reaching consensus
continues to be a challenge between government
and nongovernmental stakeholders, nationally and
internationally at all stages of the development of a
project. It is developed and managed in a sustainable
manner, it can provide national, regional, and local
benefits, and has the potential to play an important
role in enabling communities to meet sustainable
development objectives. In many countries there
is considerable potential for hydropower to
contribute to the emergence of a green economy,
as it offers much-needed low-carbon electricity for
development. A key challenge is the institutional
capacity to effectively integrate sustainability
into the design, construction and management of
hydropower projects, and, prior to the design of a
project, to assess alternative options (IHA 2011).

There is a high potential of the hydropower
sector to help transform Nepal towards a green
economy. Lack of political stability, good governance
and law and order issues are important factors to
affect progress and economic growth of hydropower.

Hydropower and ecotourism are the potential
sectors for the overall development of the country, and
ecotourism can be developed greatly by hydropower
development. Integrated development of both of
these sectors can help in moving the country towards
green economy.
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Prediction of Future Precipitation
Data from Bias Corrected Regional

Climate Model data

1. INTRODUCTION
2. Background

The climate change effect is a major issue
which impacts the global hydrology, i.e. change
in stream flows, change in precipitation pattern,
temperature rise etc. Available literatures show
that temperature is rising at an annual rate 0.06°
C over Nepal due to the global warming (WECS,
2011). Nepal’s electricity infrastructure is heavily
contingent on hydroelectric power; nearly 91%
of the nation’s power comes from this source.
The changes in the discharge patterns in different
months and seasons will change the hydropower
generation pattern for each hydropower plants. As a
result, increased climate variability, which can affect
frequency and intensity of flooding and droughts,
could affect Nepal’s hydroelectric plant severely.
With all these background, this study is initiated to
focus on prediction of future precipitation data from
bias corrected Regional Climate Model (RCM) so
that the climate change impact on hydrology such
as river discharge, power and energy generation
of hydropower project with due consideration of
climate change scenario could be conducted.

3. Regional Climate Model (RCM)

A RCM is a high-resolution climate model that
covers a limited area of the globe, typically 5,000
km x 5,000 km, with a typical horizontal resolution
of 50 km. The high resolution of the RCM is ideal
to assess the influence of small-scale topographical
features and capture the variability of precipitation
as input to hydrological models (Gutowski et al.,
2003). Providing REgional Climates for Impacts
Studies (PRECIS) is a regional climate model
developed by the Hadley Centre of Meteorological
Office, U.K. The PRECIS RCM is an atmospheric
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and land surface model of limited area and high
resolution that is locatable over any part of the globe.

4. STUDY AREA

The Budhi Gandaki basin is located between
boundary of Gorkha and Dhading district in
Central/Western Development region of Nepal
(figure 2.1) with a catchment area of 3930 sq.km
and length 137.4 km at Arughat (Department of
Hydrology and Meteorology (DHM) Hydrological
station Index No. 445). Budhi Gandaki river basin is
a medium sub-basin of Narayani Basin.

~he

Figure 2.1: Study Area in District Map of Nepal

3. METHODOLOGY
3.1. Precipitation Data

In this study, daily precipitation data of four
rainfall stations namely Jagat (Setibas), Larkesamdo,
Gharedhunga and Arughat (DHM Station Index
No. 801,806,823 and 1002 respectively) within the
vicinity of the Budhi Gandaki basin is used. The
daily precipitation data from 1* Jan 1978 to 31*
Dec 2008 is acquired from Meteorological section,
DHM. The RCM precipitation data from 1970-
2000 and 2030-2059 for all precipitation stations is
extracted from HadCM3Q0 A1B PRECIS (25.1°N




to 31.92°N and 78.1°E to 89.98°E) (Figure 3.1) using
multi dimension tool of ArcGIS 9.3.

Figure 3.1: Raster Image of HadCMsQ_(')-AlB-PRECIS
Precipitation Data.

3.2 Bias Correction of HadCM3Q0 AlB_
PRECIS Precipitation Data

The great bias in hindcast data of HadCM3QO0
A1B _PRECIS precipitation data with observed
precipitation data is corrected by using power
transformation method. The power transformation
method calculates the corrected RCM data by
matching coefficient of variation and mean of data.
In this nonlinear correction, each daily precipitation
amount P is transformed to a corrected P* using:

P*=aP® where, P*= corrected Precipitation, P
= uncorrected Precipitation, a = parameter associate
with the mean of the data and b = parameter
associate with the co-efficient of variation of the
data The effect of sampling variability is reduced by
determining the parameters a and b for every five-
day period of the year, including data from all years
available, in a window including 30 days before and after
the considered five-day period (Leander and Buishand,
2007). For bias correction of precipitation, a length of
65 days is employed to calculate the statistics (Terink
et al., 2010). The determination of the b parameter is
done iteratively. It is determined such that the CV of
the corrected daily precipitation matches the CV of
the observed daily precipitation. The parameter a is
then determined such that the mean of the transformed
daily values corresponds with the observed mean. The
resulting parameter a depends on b. At the end, each
block of 5 days has its own a and b parameter, which
are assumed to be same for each year. For each 5-day
block, a different set of a and b parameters is determined
using the method described above. Determination of the
parameter a and b for 73 nos. of 65 days window is done
using both RCM and observed data from 1970-2000.
Visual Basic Application (VBA) code is written in Excel
to find the parameter of bias correction and forecast bias
corrected climate change precipitation data.

3.3. Bias Correction Performance Criterion

There are various bias correction performance
check criteria. Among them, three criteria are widely
used to check the performance of bias correction
of RCM precipitation. They are Mean Bias Error
(MBE), Root Mean Square Error (RMSE) and
Relative Error (RE). Mathematical relationship of
each criterion is described below.

i(Prcm,i - Pobs,i )

MBE =
N
Z(Prcm,i - Pobs,i )2
RMSE =|-+——
N
3 (Prcm,i Pobs,i)
N
E =
P

mean,obs

where, N = number of data, Prcm’i = Corrected
RCM precipitation at day i, P = Observed

obs,i
precipitation at day i and P = mean of observed

mean,obs

precipitation of N number of data.
4, RESULT AND DISCUSSION

Figure 4.1 shows the plot of bias correction
parameters of different precipitation stations. Figure
shows that the multiplying or mean parameter, a is higher
for wet days. On the contrary, the power or coefficient of
variation parameter, b is higher for dry days.

Wik COM BETHON PaF maTer 0

Figure 4.1: Plot of Bias Correction Parameters of Different
Precipitation Stations (Top: parameter a and bottom: parameter b)
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Station 801 and 806 are the major influencing
rainfall stations at the vicinity of the study area
among the four considered stations. Hence, the
results regarding these two stations are focused in
analysis of results. The comparison of statistical
values (mean, standard deviation, and coefficient of
variation) of observed precipitation, HadCM3QO0 _
A1B_PRECIS RCM data and corrected RCM data
shows good agreement between the observed and
corrected precipitation (figure 4.2).

Compawsiom of Mean, Sta. 801

Comparison of Costfickent of Variation, Sta. B01
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' Figure 4.2: Comparison of Mean and CV of Observed, Uncorrected
RCM and Corrected RCM Precipitation Data.

The bias correction of precipitation data is
checked using three performance check criteria
namely Mean Bias Error (MBE), Root Means
Square Error (RMSE) and Relative Error (RE).
In addition the Nash Sutcliffe Efficiency (NSE) is
also calculated. The criterion-wise comparison of
performance is shown in figure 4.3. It clearly shows
the great reduction of errors while transferring the
HadCM3-A1B-PRECIS RCM data to bias corrected
RCM data in each station.

Annual precipitation volume of bias corrected
RCM precipitation and observed precipitation shows
satisfactory results (figure 4.4). The linear trendline
of observed yearly precipitation from 1971 to 2000
for the station 801 shows slightly decreasing pattern
and similar pattern follows in future (2030 to 2059)
whereas for the station 806 from year 1978 to 2000
shows increasing precipitation volume but slightly
decreasing in future scenario.

[esputiss o Pretaiees 15 M| |l

\Jd“vr/ JlUH"

P i
" =

'."\-'lw"‘._,“";u 2

W,

Pracigitation, mi

Figure 4.4: Comparison of Annual Precipitation

The monthly precipitation comparison between
bias corrected RCM and observed have also shows
good agreement. The observed as well as the bias
corrected precipitation for the wet months are seen
decreasing and the pattern is more decreasing in future
scenario (figure 4.5). On the contrary, the dry month
precipitation is increasing in 2078 to 2000 and similar
pattern follows in future scenario (figure 4.6).
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Figure 4.5: Comparison of Wet Monthly Precipitation
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Figure 4.6: Comparison of Dry Monthly Precipitation
(month: November)

5. CONCLUSION

The spatial as well as temporal distribution
patterns of precipitation simulated through PRECIS
RCM agree reasonably well with observed data
after bias correction applying power transformation
method. Bias correction of precipitation by this
method greatly reduced the errors associated with the
PRECIS RCM data with satisfactory Nash Sutcliffe
Efficiency (NSE). Therefore, satellite rainfall data
could prove useful in distributed models which
require spatially distributed data particularly in data

sparse region given that these are properly analyzed
and corrected.
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ltaipu Dam
An Incredible Feat of Engineering c =)

Necessity is the mother of invention. The
incredible engineering projects in the world are
possible because human beings need them to make
their life more comfortable. Among such marvelous
projects is the Itaipu dam project constructed to
alleviate the hunger of power starved people of
South America. Taller than a 55-storey building, the
hydroelectric power plant was designated as one of
the seven wonders of the modern world. Iron and
steel used in the project would have built 380 Eiffel
Towers. An onsite concrete plant at Itaipu supplied
the concrete for construction of the main dam, which
was equivalent to pouring concrete for a 22 storey
building every hour, 24 hours a day.

Nature resides in regions, not countries. The
Itaipu Dam is a bi-national hydro-electric power
generation station located on the Parana River in
South America which is operated jointly by the states
of Brazil and Paraguay. It provides 78% of Paraguay’s
energy and 25% of Brazil’s energy need. About 90% of
the energy generated by the plant is used by Brazil, the
seventh largest economy in the world. It is the largest
hydro-electric power station in the world in power
output terms at 98 Trillion Watt-hours generated per
annum. This is in spite of the fact that Itaipu Dam is
only the second largest station in generation capacity
terms at 14,000 MegaWatts, after the Three Gorges
Dam in China which has a 22,000 MegaWatt capacity
generating a lesser 85 Trillion Watts-hour per annum.
The Itaipu Dam maintains its power generation
position due to the climatic conditions of the region.
The consistent rainfall of 2500 millimetres per month
ensures stable water reservoir levels thus enabling
year-round power generation from the Itaipu Dam.

Brief history

The proposal for construction of Itaipu was
made in February 1971. Paraguay and Brazil signed a

- ey
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treaty in April 1973 for the exploitation of the Parana
River by both countries for hydroelectric power. The
treaty put the maximum number of generating units
at 18. The plant has two other units as reserve.

Itaipu Binacional was created in May 1974 to
undertake Itaipu's construction. Construction of the
plant began in January 1975.

The first two units of the plant were installed in
1984 while the 19th unit was installed in 2006. The
plant was completed with the installation of its 20th
unit in 2007.

An environmental study was taken up by the
Meteorological System of Parana (Simepar) from
September 1997 to 2000. It found that the reservoir
did not influence the climate of the region.

The treaty, when originally signed, required
Paraguay to sell its unused electricity to Brazil for
$124m a year until 2023. The treaty expires this year
and has caused widespread discontent in Paraguay
for a number of years.

In July 2009 the two countries signed a deal,
under which Brazil agreed to triple its payments to
Paraguay. It also permitted Paraguay to sell excess
power directly to Brazilian companies instead of
going through the Brazilian electricity monopoly.
The deal also includes construction of an electricity
line, to be completed by 2012.

Construction

The construction of the Itaipu dam started in
1974 and it was commissioned in stages over 30 years
with all 20 electricity generators operational by 2007.
The main concrete dam and outer embankment dams
are over 7 kilometres in length. The dam's reservoir,
which covers an area of 1,350km?, is the seventh-
largest reservoir in Brazil, with a best coefficient of




water utilisation of 10.4MW/km?. Itaipu generated
94.68 billion kWh of energy in 2008, sufficient to
meet worldwide power consumption for two days.

The main dam structure also consists of a
large concrete spillway for reservoir level control
and an outer rockfill dam embankment to surround
the reservoir. The rockfill dam embankment is
constructed from basalt rock, compacted soil and
filter material, which prevents water penetration
from the reservoir to ensure embankment stability.
Upon construction of the main dam and the rockfill
embankment, the Parana River basin was flooded
to create the reservoir over an area of 1350 square
kilometres, which extended 170km upstream from
the dam and had an average width of 9km. The
creation of the reservoir facilitated water supply for
the 10 metre diameter Penstock pipes connected to
the turbine generators within the dam. The reservoir
has a depth of 118m behind the dam face with an
average depth of 22m.

j__..-

Fig: Itaipu Dam Arial View

Construction of the dam involved installing
four rock crushing centres, two on each bank, with
a total capacity of 2,430t/h, and six concrete mixing
plants with a capacity of 180m?/h each. The site also
includes two monorails, seven aerial cableways and
13 tower cranes. The dam used 12.3 million m? of
concrete.

Power Plant

The power plant includes a turbine, generator,
excitation system and speed governor. All units are
separated by a distance of 34m. The power plant has
three substations, of which two are gas insulated and
one is a conventional 5S0Hz substation.

................................................................................................. 19

The plant utilises a hydrometeorological
telemetry system (HTS) to obtain data for forecast,
supervision and operations control. This model reads
information from sensors and relays them to the
plant through satellite and the internet.

For generation of electricity, the dam consists
of 20 hydro-electric generators with 16 generators
located in the main dam and 4 of these located within
the diversion dam, originally constructed for the river
diversion. Each Penstock pipe facilitates a flow of
700 cubic metres of water per second thus creating
the rotary movement of the turbine generator blades
which enables electricity generation based on the
rotation of the each generator’s magnetic plates.
Each generator has a capacity of 700 MegaWatts.
The turbine generators weight 3700 tonnes each and
are accessed from a Chamber Room within the dam
which is nearly 1 kilometre in length. The turbine
generators are removed for maintenance by overhead
cranes within the Chamber Room. The electricity
from the turbine generators is then increased in
voltage through electrical transformers from 18
Kilovolts to 500 Kilovolts to facilitate transmission
to both Brazil and Paraguay.

The operational system for control of the Itaipu
dam is the digital SCADA (Supervisory Control and
Data Acquisition) Control System which informs
the station engineers about the electricity output
of the generators and the reservoir levels to ensure
safe management of the power station. The digital
SCADA system replaced the older Analog Dial
Reading system in 2002 however the Analog system
is still relied upon as an emergency back-up system
in the event of a failure of the SCADA system.

Transmission

Furnas Centrais Eletricas of Brazil and
Administracion Nacional de Electricidad (ANDE) of
Paraguay are responsible for transmission of power
to load centres.

Power generated by Itaipu is distributed
through an interconnected system. The system is
connected from Brazilian substation Foz do Iguacu,
owned by Furnas, to the Paraguayan right bank
substation within the plant's area.

The two gas insulated substations of the power
plant are of 50Hz and 60Hz. The 50Hz substation
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contains six 500kV transmission lines. Two lines
are 2km long and link the power plant to the right
bank. Two 10km-long lines connect the power plant
to the Foz do Iguagu substation. The remaining two
transmission lines connect the right bank and Foz do
Iguacu substations.

The 60Hz substation contains three to four
500kV transmission lines. Each line links the power
plant to the Foz do Iguacu substation.

Environment Impact

The environmental impact arising from
construction of the Itaipu Dam was not without
controversy particularly in relation to the creation of
the reservoir. The creation of the reservoir displaced
40,000 local inhabitants who were relocated to
adjacent rural lands or provided with monetary
compensation.

The impact on wildlife habitats led to the
creation of eight adjacent animal reserves to which
the various animal species were relocated by
zoological experts. In 2003 a Biodiversity Corridor
was created in parallel with a re-forestation program
which linked the original animal reserve areas to the
larger Iguazu National Park thus ensuring a survival
rate of 70% for new born animals in the area.

A fish pass was also constructed as part of
the environmental mitigation measures to enable
aquatic life to pass from the downstream Parana
River to the upper reservoir area behind the Itaipu
Dam. This engineering measure was unsuccessful
however and a revised fish pass was constructed in
2002 to address this key environmental issue. The
revised fish pass consists of 6 kilometres of concrete
channel and 4 kilometres of natural channel over
a rise of 100 metres to enable fish passage up the
Parana River. This revised type of fish pass is now
mandatory for the new hydroelectric dams which
are needed to meet Brazil’s energy requirements for
it’s 200 million people. The renowned Seven Falls
waterfall on the upstream section of the Parana
River was also submerged with the creation of the
reservoir. This illustrates the trade-off which the
engineers on the Itaipu Dam had to consider as
part of project planning, between electricity supply
needs for development, and environmental impacts.
The bi-national partnership which operates Itaipu

Dam recently received a number of environmental
protection awards including the Earth Charter Award
for water quality protection, which indicates its
commitment to best practice in this area.

Salient Features of Itaipu

Reservoir Water volume at the usual maximum
level: 29 billion m3
Extension: 170 km

Usual maximum level (quota): 220 m

Area in the usual maximum level: 1350 km?2
Spillway Maximum outflow: 62.2 thousand m?3/s
Maximum release capability: 162,200 m3/s
Length: 483 m

Gates: 14 units

Gate size: 21 m/high and 20 m/wide

Dam Height: 196 m

Total length: 7919 m

River Basin Area: 820,000 km?

Average annual rainfall: 1650 mm

Average outflow: 11,663 m3/s

Generating units Power: 700 MW

Voltage: 18 kV

Frequency: 50 to 60 Hz

Drop: 118.4 m

Rated outflow: 690 m3/s

Weight: 6600 t

Power House Length: 968 m

Width: 99 m

Maximum height: 112 m

Penstocks Quantity: 20

Length: 142 m

Inside diameter: 10.5 m

Rated release: 690 m3/s

Turbines Outflow: 700 m3 of water/s
Excavations Volume of soil excavated: 23.6 million m?3
Materials Volume of concrete used: 12.7 million m?3
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Why Storage Projects In

Nepal ?

Abstract

Nepal is a south Asian country which covers
about 0.3% of Asia's area and 0.01% of that of world.
Itis the second largest country having huge amount of
water resources. Being a country with largest potential
of hydroelectricity, it has been facing a serious load
shedding problem significantly in the dry season.
The annual precipitation of Nepal is about 1500
mm.worldbank.org/indicator/AG.LND.PRCP.MM),
which includes about 95% in wet season and 5%
in dry season. Due to this variation in rainfall and
higher electricity demand in dry season, it becomes
necessary to develop storage hydropower projects.
This article mainly focuses on the necessity of
storage hydel plants and their suitability in context
of Nepal.

Introduction

Hydro (water) is a fresh and clean source of
energy. Due to the availability of large amount
of water resources and suitable topography, the
economic boost of country is only possible after
the construction of hydropower projects. A huge
amount of electricity can be generated within the
country. Theelectricity thus produced will certainly
be cheaper and reliable.

Nepal is topographically divided into three
main regions- Himalaya region basically lies on the
northern part of country with cold climate, Terai
region- the southern part of the country with warm
climate and Hilly region lying between these two
regions with mild climate.

Naturally gifted country, Nepalirrespective of water
resources and topography has now been poorly suffering
from more than 12 hours per day load shedding in dry
season. It has more than 6,000 rivers and rivulets with
an overall average annual run of 225 billion cubic meters

............................................................................................... 21
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of water flowing to the south. The gradient of Nepal,
which varies from 70 m above sea level in south to
8,848m in the north, enables considerable hydropower
potential. The economic development of the country
needs the establishment of production industry,
development of tourism sector, increase in agricultural

P 1, 2671 {The 23, 2016 Torulsy I ok Lot L33

Fig: Hourly system load curve of Peak load (Source: A Year
in Review Report 2014/15, NEA)

production etc. To develop these infrastructures, power
plays vital role and the most reliable source of power for
Nepal is obviously hydropower. But the situation of the
country is very bad. Even people cannot use electricity
for the purpose of fulfilling their daily life activities. This
problem is more serious in dry season. While analyzing
the present power status of Nepal, only 92 MW is the
total contribution to Integrated National Power system
(INPS) through storage hydel plants. Out of the total
hydropower generation capacity of about 83,000
megawatt (MW) in the country, about 42,000 MW of
power generation appears feasible to date from financial—
technical perspective. Out of this capacity, Nepal has
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only generated about 780 MW of power with 4687.09
GWh of energy which is about 1.86 % of financially and
technically viable capacity (42000 MW). This numerical
value is so minimum that it contributes to only 60 % of
peak demand - 1291.80 MW (Source: A Year in Review
Report 2014/15). The dependency with other country for
the power purchase is bad luck for the nation. In such
situation, collection of runoff in the wet season and
utilization of the collected water for power generation in
dry season is to be the main priority of country. In this
situation, storage hydel plants are necessary.

Storage Projects

The hydroelectric project that utilizes the
impounded water collected in high rainfall season
and utilizes the collected water for power generation
is called storage hydroelectric project. Storage
projects are very much useful where the water
availability throughout the year is not uniform.
These types of projects are necessary for the country
like Nepal where the average rainfall in wet season is
much more than that of dry season. The availability
of suitable geographical scenario of the country also
demands for these types of projects. Generally storage
project comprises of the headworks (dam, reservoir)
structure, intake, conveyance system (tunnel), surge
shaft or forebay, penstock and powerhouse. The
dam so constructed store available amount of water
upstream which then can be used in dry season.

Design of various components should be done
based on geotechnical condition of the site, available
construction materials and layout. Rock fill dam,
concrete or masonry gravity dam etc. can be used
as water retaining structure. Choice of suitable

Dam

\ _I'{'ead viater pond ,m j

Penstock Power house wilh

pumps & turbines

Fig: Typical layout of Storage Hydropower Project
(Source: http://www.electrical-engineering-
assignment.com/hydro-electric-power-plant)

powerhouse site can be made ensuring available
head and geological considerations. A typical layout
of storage project is shown in figure.

The storage hydropower project can also be
used as a multipurpose project for irrigation, fishing,
tourism and water transportation as well. A large
amount of capital for head works (reservoir and
dam) construction can be minimized by developing
cascade projects as well.

Storage Plants/ Projects in Nepal

Kulekhani I and Kulekhani II are only two
storage hydropower plants in Nepal with their
respective capacities 60 MW and 32 MW. Kulekhani
[T with capacity of 14 MW is under construction.
Some other storage hydel plants under study are
Budhi Gandaki Storage Project, Upper Seti Storage
Project, Aandhikhola Storage Hydroelectric project,
Uttarganga Storage Hydroelectric Project, Tamor
Storage hydroelectric Project etc. Most of these
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Fig: Load forecast (Source: Load Forecast Report, NEA, July 2015)

projects have completed the feasibility level study
and are in the phase of detailed engineering design.
Some of these also have completed the Detailed
engineering design phase and they are well prepared
for construction.

The hydropower development Policy, 2001
included development of storage plants within
country as a main strategy. But due to various
constraints, development of such storage plants
could not be carried out. To make country
independent with other countries in power

purchasing, it is necessary to identify its own
area of production. Since Nepal is rich in water




resources and due to availability of suitable
topography for head required in the hydropower,
identification and development of such storage
projects is necessary.

Not only for the country itself, power demand
in the neighbor countries can also be fulfilled
through power trade. While discussing about the
present power status of country, it is a fact that
the annual peak power demand of the Integrated
Nepal Power System (INPS) in fiscal year 2014/15
was 1291.80 MW, with 585MW load shedding.
Out of the power actually supplied, 357.68 MW
was contributed by NEA hydro, 124.71 MW by
Individual Power Purchaser (IPP) hydro and
the rest 224.41 MW was imported from India.
Compared to preceding fiscal year’s figure of 1201
MW, the annual peak power demand of the INPS
registered a growth rate of 7.56 % (Source: A Year
in Review Report: 2014-15, NEA).

Financing in Storage Projects

It seems that there is lack of investment in
storage hydel plants by private sector. Most of the
private sector investors are investing on the Run of
River (RoR) projects rather than on storage projects.
The variation in demand and supply of electricity
on dry season certainly ensures the profit for the
investors for developing such projects. So it is
required to involve private sectors for developing
storage plants by giving them some subsidiary by
the government. Investment in such projects should
be the first priority of the government since overall
economy of the country directly depends on the
availability of electricity.

A long stretch of line for purchasing stock
market of hydropower projects shows that the citizens
of the country are eager to invest on their own. In
this scenario, the developer needs to make a proper
choice for the development of storage plants. Since
hydropower is a profitable investment, investors
need to be motivated to develop storage projects.
Financing through commercial banks in storage
projects is another alternative. Some definite rules
need to be made by the government for compulsory
financing to storage projects.

The financial sector must work on building in-
house expertise as well as developing coalitions with
other experienced international financial institutions

to enhance the knowledge base and the lending
capacity for project financing. Several tools for
financing, includingdebentures,bondsandmutual fund,
etc., can be introduced. We must now move forward
to enhance our strength and mitigate the risks
involved to realize: Nepal ko pani, pragati ko khani
(Sah, Anil K.)

Since Nepal is fully dependent on other
countries for petroleum product, a rational planning
would certainly help to minimize such dependency
by generating more power within country and
motivating electric vehicles. Use of storage plants
for irrigation, water transportation, tourism, fishing
also help for the economic boost of the society.

Conclusion

This article mainly focuses on the necessity
of storage hydel plants in context of Nepal. A
naturally gifted nation should boost its economic
status by developing storage projects within the
country. Priority should be given for storage projects
as power cut in dry season is more significant. The
main criterion of economic development of nation
is also measured by energy consumption per capita,
so country should be independent on power. The
gross domestic product (GDP) directly or indirectly
depends on the power consumption per capita.
Investment from various sectors need to be attracted
on storage projects. Decision making processes for
development should be quick from the respective
institutions. Everyone in the country need to be more
serious on developing storage plants within country
which will obviously improve the welfare on nation.
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Feed in Tariffs for Promotion of
Solar Photovoltaic System

Background

Nepal has been going through long energy
crisis for more than a decade and the energy situation
is not likely to perk up any time soon. People do not
have access to reliable form of energy. The country
is being unable to meet the ever-growing demand for
energy or demand for electricity to be specific.

Energy is not just a basic need. It is equally
necessary for development and for most of the socio-
economic activities. The use of fossil fuels is peaking at
an alarming rate. It has an adverse effect in the economic
development. A developing country like Nepal cannot
afford a faltering economy. Thus, reduction of fossil
fuels use and scaled up deployment of renewable
energy is crucial to ease up the current situation of the
country. This would contribute to attain sustainable
development and climate change mitigation objectives.

Although the country has huge scope for
hydropower development, there are various reasons
for delaying construction works of projects such
as poor and/or no access to transmission line and
other infrastructures, increasing frequency of natural
calamities such as floods, droughts, etc. Thus,
hydropower projects have come under pressure
thereby affecting the generation of enough electricity
to fulfill the increasing demand of the people. Hence,
short-term solution to the present energy crisis can
be development of the Solar Home System with
introduction of Feed in Tariffs.

Renewable Energy Feed in Tariffs has been
successfully increasing the use of renewable technologies
worldwide. Renewable Energy Feed in Tariffs encourage
investment in renewable energy sector from individual
home owner and communities to big companies by
guaranteeing to buy and pay for all the electricity
produced since smaller installation is also possible.

Ms. Ranju Pandey
Electrical Engineer

What is Feed in Tariffs?

Feed in Tariffs (FITs) is the name of a policy
measure used to accelerate the deployment of
renewable energy technologies in the energy sector.
Under a FIT policy, utilities pay renewable energy
producers a guaranteed rate per unit of electricity
in a long — term agreement that guarantees priority
access to the grid.

The rate paid to the producer is set at an amount
that provides a reasonable rate of return to producers
over the entire length of the contract. This certainty
has a proven key as it enables developer to secure
financing more easily and helps rapidly expand the
renewable energy market. In turn, renewable energy
companies are able to achieve economies of scale,
allowing the cost of producing renewable energy to
drop over time.

Feed in Tariffs (FITs), sometimes referred to as
Renewable Energy Payments, are a policy option used
to rapidly develop renewable energy technologies by
setting a fixed, long-term price per unit of renewable
energy that guarantees investor a reasonable rate
of return on their investment. The price signal
stimulates private investment, allowing companies
to achieve economies of scale and drive down the
price to the level required for mass implementation.
FITs have three distinct components and they are:

e Cash payments per kWh of electricity that
utilities pay to renewable energy producers
(typically above market price), sufficient to earn
the producer a reasonable rate of return on the
project

e Along-term Power Purchasing Agreement with
utilities, usually 15,20 or 25 years.




e Guaranteed access to the electricity grid for
renewable energy producers

Hence, a FITs program typically guarantees
that customers who own a FITs eligible renewable
electricity generation facility, such as a rooftop Solar
Photovoltaic System, will receive a set price from
their utility for all of the electricity they generate and
provide to the grid.

History of Feed in Electricity Tariffs

Feed in Electricity Tariffs was introduced
in Germany to encourage the use of new energy
technologies such as wind power, biomass,
hydropower, geothermal power, and solar
photovoltaic. FITs are associated with a German
model in which the government mandates that utilities
enter into long-term contracts with generators at
specified rates; typically well above the retail price
of electricity.

In 2011, 73 countries around the world had
implemented policy targets for renewable electricity
at the federal or regional levels. The most prevalent
national renewable energy policy in the world is the
FITs. As of early 2011, 50 countries had some form
of FITs in place, with more than half of these being
in developing countries. Hence, FITs are a policy
mechanism designed to accelerate investment in
renewable energy technologies by providing them
a fee ("tariff") above the retail rate of electricity.
The mechanism provides long-term security to
renewable energy producers, typically based on the
cost of generation of each technology. Technologies
such as wind power, for instance, are awarded a
lower per kWh price, while technologies such as
solar PV and tidal power are offered a higher price to
substantiate the higher initial costs. The policy also
aims to encourage the development of renewable
technologies, reduce external costs, and increase
security of energy supply.

Other types of policies encouraging
development of renewable energy sector that are
more common in practice are:

e Rebates for purchasing renewable energy
generation equipment

e Renewable portfolio standards (RPS)

e Net Metering

e Tax incentives (production or investment based)
such as the federal wind production tax credit

Comparison with other policy tools

A FIT is a performance-based incentive rather
than an investment-based incentive, and in that
respect is more similar to production tax credits and
the renewable energy credits of a RPS market than to
investment tax credits or other investment subsidies.
FIT programs are also similar to Net Metering
programs but differ significantly in one key aspecti.e.
the power generated by a utility customer's system is
compensated at the rate set by the FIT rather than
the retail electricity rate. This generation is treated
independently from the customer's own electricity
use, which is billed at the utility's regular retail rates.
In a Net Metering program, a utility customer is
effectively paid the retail rate for any generation that
is fed back into the grid.

Feed in Tariffs for Solar Home System

Access to electricity is an acute problem in
rural Nepal and continued access to electricity is a
major problem in urban part of the country. Country
is mostly dependent upon run of the river type
hydropower that causes shortage of power during
the dry season as water in the river is less. Therefore,
integrating a wider range of renewable resources
into national generation portfolios can create more
flexible and resilient electricity systems (Biewald
et al., 2003). Additionally, it has been shown that a
diverse portfolio of renewable energy generations
can allow different technologies to balance one
another. Hence, providing the Feed in Tariffs for PV
installation will add more power in the national grid
within short period. Like in Brazil, Costa Rica, and
Colombia where, the hydro and wind resources are
complementary on a seasonal basis and hydro and
PV are complementary to each other. Hence, FIT
policies in PV can be designed to target not only on-
grid capacity, but also to support off-grid systems
(e.g. mini-grids) and increase energy access to both
rural and urban part of the country.

Feed in Tariff for Solar in context of Nepal

To combat the present energy crisis of Nepal,
Feed in Tariffs for Solar Home System can be one
of the suitable options. FITs related policies would
encourage investment in solar energy sector from
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individual homeowner and communities groups to
big companies. With the promotion of Solar Home
System, market demand will increase resulting in
increased employment opportunities and subsequent
deduction in market price. It will further enhance
the skill of manpower in this field and helps the
renewable energy market to bloom.

Nevertheless, the cost impacts of the policies
are of prime concern. Whether the costs are
recovered from ratepayers or taxpayers, rising costs
can create both political and economic pressures.
For example, Nepal Electricity Authority solely
cannot bear the additional energy cost caused by FIT
policy. Furthermore, people in developing countries
like Nepal are particularly vulnerable to increase in
the price of basic commodities such as energy since
these commodities comprise a higher share of their
incomes. Hence, this issue should be considered
before setting the FITs in the PV system. Similarly,
control and monitoring of market price and quality

of product by the Government is equally important
so that majority of the people can be benefited from
the Feed in Tariffs policy in Solar.
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TRATHT fEATIE STaehT HINT Qe T €7 a7 STTH!
forat | FeTeRT wEq raRen W oW feafd smE gm
e AT ATHT T ATeAF FATATATS FHA SRR
TRISTHT (A7 | 9 T@q ATUH] THATESH] T a7
PIRUT A ] ITHT TUHT ATHIARIHT BRI TNATH
qaTdh] ITAHAT AFesl gal Ard a1 Afgdd TN
T G FATSH 7S YTehesard (gadare ad &1
T TR FEH ART 7 8T, S[F AN FETI T

AR BTHT faaRor gl &rdar 5 faue |

e s fafwer ofear et wee Uewee
fgerad 19 | faaRor gUmelET ATUET qHRTATS
AfTraTe  aTed THTITAERT AW TEhaigsd T
=T TR JATF AT, BT A%k qiT QL /R0 FdT
TRATHT 9l 9R:00 ool ATIT ATed IAHIAR
HTARATSH FRUA 0/94 Hee wwaT =t Afead,
H fa g fa fau g4 a1 wgs @ awe g |
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faera @faar Suaed RIS fadRor #w, o T
qEI UETd Uehewdle (a9 Hed Fbad T+
HEAA HehAd Y AT Wl el | FTSHIUST
HETMTRYIARIR 8 FaT Je1 UF qliaksdl & FdT
g faera @fafa @@ @d M fawe afafdesars
TRYTAHRT TATE ATPUHl B) el Thrargel e
& TUFAT OY URATHT TEeT TEdFes 7 el |
FISATIST IUAHT [Rol TS TR ATATSTATS Y
SISHT HTT TTH 9 Wbl R ¥ g /79 T4l
TR Tl A= | fafd 099190198 T FHAR
faaeer & yH@S [SFHERl g8d T a9 Q
TIET fadRoT g ARl TRAT SFHA TET 8T
SIS FSF [aERH F A% FAT AHAAEE o5
forad q=Me AURT SISAT FHT &/ & [Haahl faeanied
TETAT fEwiTehl AT T faqeor gqumetr st foa, o
AT HIA FE AU | 9 fHaw T &1 ww_T 4l
TSN AT AT g faR ftRey @l IheR a9
T Ao TRI A=A aATSUaRT | & fHawe! arer A
AT FRFRb (MAATEAR I el q fhare
T SH Fae, del aid ATl EHT AT
g Tt ST wer o are Tl faga = A
a1 e MRUHT [TqRIT ATGART &THAT A(TETh]
forer WIRTETE IEaiTe T 0§ ST qUaT 0 |
ATTER TRUHT TAHEedTs qaerd AR a0
TRUET B |
V' UTeweTdl ATEEEl % UGl FH AN
qEHl TTSUH TATAETH BHHT IFAHTAT
ITA AU AR ATIE 9 H AT |
v uafeEa w aifaer stear @wa faawo
Feaare 99 &.f9 e faear T aweE
a9 T H i AT |

v AT FEehtd T &% SISAT IAHIAR

JUUS T 99 T H1I AT |
v faaeor qur uresw Far fHeeATaeaTe TEaH

T IFAHRIERES s e T |

V' QST IR dT AT AT et Tt
ﬁ i:! ~ c ﬁ\u ﬁ\u ﬁ
T3l Alcha TUHHT T Aicha Y Ii AMGAT |

v I TIHRT STIAT e e ATFN AR THT

AT =@ q=me T b AT |
v feq T s o e #rers fatad
el

Vo S S 9T A TEER BRE! [Ea G
T FINTT TARAT | TRAT e FrAars
TITHRATHT TMT &7 TRISET SRhl T T
RIS }/3 & I#a @ |

V' FH SIGHT IAHRIAETH] AAEAE Hie fad
FARTHT e & OY A Wedd 9
faaTareTs ITHIAY GATEETd TR STeTH
T 99 9 FARA A (0 g T |

v [adRer 99T UTE s AR IURTARTE fTaeTehehl

FATATA IR [T Hrgcdls  AEAH
IAARIAT AMAAR A A T

o

TRTE faed F=me T TedWT TP 7 e

FITITAT FALAR [aRor besrdT Afg & T
gfepuer forar |

V' TqaR degert fafieT T U e ATueR
U &2 o fad=or guelt 7 Collapse 75

fep? I azaTel FATUeRT f9aT |
M) R FRHT IAEd AT I STl AT

AMGHAT AUHT TIRTA  ATARBT HAATS  (qaR0T
Heachl Je@ri1d FTAEshl TOHT [ @l |

vV IEHgERSl M Wgae WAl 98
Tehehl [aa=uT YUTTAATeRl TETHT AT TS T
@R AUHT T |

vV Iy TEd @ET YT HUHT ArTRTHATES
foraeor @vger UTg faTd 3 AUET IRHRRER
99 g AR AFES WUH SIIeoH AT
Td 99 T I & |

v fadqRur qar Ued d4r MesmTaTee @fve
T AUl UAfC T BFIHIBI T ARIHR
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V. FEHIE STEE AW @Rd 9uw

.3 91 &g WO Iuered g+ ¥ faawor qorrelt qam T

HATATSTAT 9% Wbl X I T SISl
qIYT FUETATs THA (GaRIT drgel G
RIS |

v gHEn wE gadg festrer  feEET 99
Eﬁfwwﬁﬂwqﬁﬂwgﬂgﬁwwﬁﬁ
T ATET dr T IFEHRIEY g9 T IS
qEHd T |
FHARES heeAT [GFRTT 8% @ | HHATIR
IT g8 WS @ | A gal gal g9 ATIe B ¥
. fafafa s we deed afeusr 8, TR
THT oIl BISAT FgeAl T TiT SEIST S | Hel

TIERTHATRT AATIHT TS T4 F(hUST S | &

e TSN aqH 4R:00 a9 ATeA AET 4 fAve
qfe TR qUAT i 7 TATRN ATSH ATE T T
HATATHT (AR v ATSLI R 3 |

HATIAT SIS/ AARHT ASHIST AT YTEhesel (a9
YN T AR AT Afg AR TWHT AW Gre]
ARl faaRe GUTell FATIA UHE | STl AN
¢ UETT UTEhes HUH! TRATA] JH=T T A
ea<HT I TR TAHYHR 9T T ¥ faa=or dArgeetrg
THA FIET STHAT a7 T T IR T T |
o) AAHT AR T 99 FrEe

qre faga gnfgeRee qA.fauria R0%9
o fauer feamr fafe 9 Scaed, gemer g
fara=orent @l T2 U @ | fafae v Searars
FREF Tk AR 2hars #4aid Unbundling
T AT qmufa eTeET AVUET dEel B | g6
e e sigeewr wmfe uafe aEq @aw
SIOIdE FUSHAR AWl faaeul Yol gTed Ud,
fafaer #RvEwaTe ae® @3 4 afd =er g9 1
AT 9 A AR g9 F9 T ad fok sar
afd Aol TATEEAT RS [AFIHAT HIST g9 T
R IITE NN TS | FIGHIUS! JUCHETHT
TR ATeAH &HAT 99 T fheves 9 99 T
ATALTF G T el AR [z Jorreirars Gar T=
ATEAYTF B, | FUETT q AAAeah Tararae AT ¥
TR TRAT AT | [q0RT JOTeAT FeReRT AT

JEPIHT AT af gaeg A i |

fqa=or &Rl BTl UFed 30 UTEIIReRT
UETT A @l & IFARIAIH Uk A8 gl
IFIHRIHTAT IFGUHT ASHT ST Wl X gfdar
AARIATH]  AHATT  WITST JEUHT T
T TRUHHT, T IIT I RS A1 afa
AT [AUHT AMEheead! Ehd dHATATS TH AT
AT HHIers THTHT SIGHT Al Bl AN IFTRTAT
ETHATEH! 0 T Tl del g ATITHT Hel UTach
O I qUHT qUF q% feEed eredr ¥ ufrar W
HIIT ATER A~ I, B! TRATAT FHAT 0
IARYER AIUE TR AT AT 99 TR q@T AT AT
TUTEH! AT AAAR faaRor Fwsel Al Wrehd T |
AIEATEEH STHAT TR ITIE g T G3IEHT T
AT 33 AT 99 | TG TS Eiebd T aRdTdr
FATRC IS fUk FEAAT 00 H AU HRT A
SISHT 3% Jerdr Y k.90 9 AnT ged, 9o
TLrepTel faraeor gumett F=merw ga1 Efficient @ a7
TR UEXT UTEHes AT U (ST Hifeerr faqa

THET qEME A1 A IOH I =AMME 71 |
¥) SUEe:

faraeor qumel T Ukl FHT FHARIESEHT g
AfF TETbehl, Tkl HTI THI SISeTH THA
qie=ie A T Aiferepr famr oed oraear oarg
faeer gumell g=ared | THIT WOHT JARIRT AT
TS FAEER e Aeqhadl G | BT ald
qUHT IR JUTCATHT IR T Bl AT T
S | AAIS F U F T H FEa
T Alheg | AT FHI FHASRI TEH WTHeoH IR
T S FEATNTATAT F faeror gunredieg Shitaeds
g AR =ad IR HRe I AaeT TUH
TITHE%H] EFHT AT/ ATaTE TATE T T
FILT ATSA TS, | (IR0 JUITATHT | G T3ar
fe=ar gbean e faaRor 99t MEd Farhr w
frafra g oar ggaa &7
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Training "Utilization of Human Resources
to achieve Organizational Goal"

e FTAT F TLAT ST ARl T
AT FTHIR a7 FHANATS ANAH ATGTH 2 |
FTHER FHAT I, LTI, FUF T ATF
TN AT FATH T AT g AEHEedTs (a5
AAHEF Hecd Tk YRl Al ¥ adaH
itaaer e fafaeeta afaw faq o T 9=
T TAHT Hecdellg a9 itd Tag | 0 a1g aTHl
g, A3, fegH ATATHTHT o1&, SRR T Aeh
ATTHAT FEATNT TSREHT gragf | AeTHe WA
qUH! THATATE U TTHT ITARTHT ATSS;, | Fad
IHT ATAHRT HEAdATs AENTT STHT AEL T T
Tichea;

Tferaet
o Igifras 7 aelier TeET Wl @ew AT

FASY, ATaT TJI« knowledge, skill and
attitude TS QST aT TXAT IATIE,

o HHT farder AFHATCAT T&TehT TUAT TEehl HAT
&l

o FH ¥ TremeRl HEl FTHHT HATATIA
(knowledge Management)#T<IR &
o TIfeTHAT SUHT T @ Blg I &l

o  TTITH (qbTd AHT FHIATIF! [ghrd a1 agd
AT T ATIA PN G TCT AT FHATIHT
fereprarep AT ATferHeRT ST Teeg |

o  ITATHI AT Ah! ALITh GITAT TS, TXHILE
THAAT HTIH ITC, YTEFATs e Ted ATH]

UESh

FHARAS T& TAAARTA I FATg gl
e BT AT AUNAH T HEATHRT AL I
AT AT GRI&T TTH e AN (A3, |
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SIHRT SRS
[CIRCIEE |

AMATET T Heed T ATAYAFATATE  EATTHT
e public Utility @l 39T I€hT U1 IHIhI
qUl FTAEH BTl G2 FOTe  [aad JTiereroreht
AMAH 0%% HTA HTFUHT Yehdl HUSTATE T IR
fa & 040 ITe TMEGHT TR @IRATIHT qifers
gl TTIAT 7 ANAHES Gl T8 ATTHT & |
T FHAT Far AT aifed 3@ fauw & T F
qierd fa 7@l AT qid TRl ATedT T ATER
T FAAEE F BT B F Hedl qauT AGqA
o THT T, T UIIHOTATS & [ HI GTAT
SRR MRS AT AT ATr@ TR ITehT T |
A BogdT AT HHES

o AU fara fisurer Tagaelt FHEREEE
AT G AMAH J&TT I |

o faR@ UfueIvIeT FHERIETATS FEAT <&
TH e, A1 Afagie 19 faatad fawea
qTfaHes T I |

o U faud WITevresT FHARIETHATS HIHb!
fgafaarar debra Araeg® g4 dnad (Need
Based Training) ARRTSIR ITeed TRIS |

e ITAMSAT qIT YRATSAIESATE AN U FHITTH

ATATSTAT GATaT &kl ANgalgsdls  dierH
=TT T |

o TSl TWfed TXITATE ANT WE ATTHT e
FATAT T |

o AU H FHARIATS IUAH ANAHBI AN
afawert fepfaw
F) qiatae

® Mechanical Engineering

® Electrical Engineering
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Civil Engineering
Information Technology

g) Aq1aigs

PRI
SECI|
AT

AT ATAHES JATTAT T FATHIAT 39 TbRel (45w |
T AL 0 /9 T Aldehd Taehl Yol TaeT qAH

R femare FerR QU feqer aAEuH B |

gfrgmeifgarg g

o ITaATH AT |

o TMGH AT AT AT T TADA &l =T |

o Tl GAHR HFLT |

e U a7 Field Visit ¥ Refreshment .

e Training materials & ITA=ICT |

o wfgur arfexer uhttemdiesars MOU R
Tesh ARA ¥ AATRH

AR Pegepl TdATST BTEAT

® 0% Al TR AWTHT hieTuer

e 3 Al difEE WAA, qUO AT Had FedAdl
IR 8 (Multimedia, audio video system,
Projector and Computer) I =aferd 9%
HIST GHAEH

e ITF 09I/083 HT Y9 FAT AMAH THTAT
WU qTF RTATSE FehITT

® T AT {90 ASH Eeed (IR g Hfgelr
THA) AITHT FiadT FF= areA a3 4

® Technical Training Lab : X @l Computer
Lab, Updated Mechanical and Electrical Lab

o IFATYE FHAT I[E T T TATAHN AT JATE

o T.fqUTH FT HATATATE T&T AT 1T

3( il

® @, HISH! a9 Hied & Tel =] ATETHRT FAT
QrIFaTe HHART T grerendier o A
ZERIRERIE Il

e JATYH® Water Treatment Plant, 80,000

liter IRTa¥eRT Overhead Watertank

125 Kva/ 5kva &T g% 9T Si¥a? ¥ Generator
House &1 T8 Fa<T

FATT AR GREATH! AT 3 AT Parking
shed &1 =a=T

R FaT TMRMH UTh[ FaEd]

INPS (Integrated Nepal Power System) HT
SITSTERT 100 Kw T Solar Panels System

FAET THE (T9) (Aeee Afeq w4 30
STAT HHEAT STAHT ATTHIT ATTRTLL R I8aTe
AR FH=TATHT FEoTal

o Ay HUATH ATEId FILAT HALAT TTH
et

o JMTHYT =TI T&Thl AT HIATHT T

T A9 9 &l 99Uk Al HIH ae=
qebehT T |

T e atraed  FEEger EEE ?
gRTETOTeReRT FTFETET qHd TR AT SeRT
FTHA ATMAH FATAR & AHH, TTeTHaaeh!
aifesatae =E,  aemafera  gRrendl g,
F.fa.ur. arfeverr gfvrers THART qTieHTHE =,
At Feger FHARNATS TH TETAT ATTIST T

AT I e |

.19 9T AATART THHTT A=A AT RTaE FwdqT
21 AT STATGIAR! JCATEH, TR q41 faaqwor T4
Versatile Nature &1 & | Y% FI Fehidel &l
el FER (i IR qfed = T
I T St arfers quata s fevee =Awr |
ATk TAT AT ATATARIT FoTT T THLTES
& HFT, ATEER, TF ggdrd el qg IL
ST AT FRUEE |

feryaea?® ATTHT FHATT FGTITATRT FAT AT
RUMES, AR T Yafdes, FHARE ATaeqhdl
T HIB HIET AAEYHl URERT  ALTEAR
ATAHBT FATAT T

AMAHRT Irard AT ATHT Training Need
Assessment TIT-T;, Syllabus Updated, Resource
Persons Decision, Field Visit I3 d SRR EIR 1K
TR T4, Bl AT T, A qierH
T GEIH FHAT Atead SISHT TITe

QAo

AT HAD! A




qiteH @@= asia Hel 9 |

SR A=A [T q =g &l 9Td
g

I FISTHT ATATERV & o &l I+ |
Logistic and Technical Support AT T FHIHT
IS T AT |

TP faUdchedl 9aq [Ades, Sd  #ATad!
HHA qIT qAHOT T qAT GeiAUeRl (AT
f=rept sy 99 fAwrer qar gHa T T.fa e
FEIRT TS =T |

TR

qarerehl [ASTHAT AT arfad ddtg J8r g

>

T U8 AR W GEATE Ui dTeH q9d

TUHS, TGhl FAEET YAIa9T qMAqarg
e Fars 4 & aaTeusl Fat qAT ATAHE!
HART ASHI, ANAT begHT [HGTF FMAATR BT
Ffh TRUFE ST TaT ST faseraHr 99
4T g |

T AT H AT TR ART AUHI AFITHT
gl T JUATh ATATEAR0] HUHT 313 gATed (1=
THIHT iedTe FH A7 AT JYAHl HH
I T TRTHT

T ALH B AT A A AT T
Conference, Seminar, Demonstrations STl FTIHT
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7 FETHT HHEANIA Co-ordination T HEW I
gATSl Al Bl FGal qeTadl Jeehl

o TOH UNETHT FISHIUS! &F11e fqatonta
Transformer Workshop with dedicated feeder T
100 Kw @I Solar Panels System dT& UG TIET
T wvar faselier o, HaaT g AT

o FRIMGT ¥ AMCT TWIAT oA g4 ar 9
i qIfaHepr AN JIIh ATdATaRe T 35

AT [ ATfeTHeR 2ATaeh FFATaAT T8 bl

o yifafgsare  suTfafaerel  dlferd 9T I,
FuTtataeaTe yrtataede aifey g T ¥ gifatas
qIT AU Teb STSAT Ueh [eh(qHb! qTieTd
I T ATfe URRATRT RO T GRITHT
gifafae T auifafae FE=EET d=HET gHAE
TS SUATH WIEAHHT TIHT TEH [GhTd &9
TTPT AT,

o T fa ur ANl &wgaTs 1509001 |T IAT T
Terare fagd afauesdrs faeaedear Feadta
FATIT AT ekl |

feresepet

T AMAR Hrgel (a9 ATHT AT <G [ 91,7
AEIATS ATTAT TS el FAT qdl AT
AT Ahdl THT AT FAH T ¥ FIERATS
FRTATTE MG ATH FHATRT AAEGA TGS, IAA
T, TeAT ATTIGT T SATHT YTeheddls THTEHN]
FYT a7 T4TE T T faeqaicyer aTaravoral Lame]

@I TGS AT 3T ANIRE GHE GRFRE! ard
AT TATST Hecaqul i Giasmuen & |

(G320

fgd a st Olg] GUSSNd SIURTE &l |
(g cpT GBUAIITCT GHCAT ol eaIT3gIehl

A1 MY STEN YOTB, SIAH! BIRUT
GIULT GloTol IRl Jaid e

§Iab AT 68 |

aiurel fdzga Uit ot
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ekl [qaTd |ivh fagaeriad TRt @iy afd
o T WIeaT AT Al Q¥ YO TS @rg o faed
? IR A A T AT To, higdl faq e

arg gare fafafessn
HE—D UMDY 3fferaqd

SAYATE HH GaT [dd IATET ThIaR HH Taahl
PR HHIAT TEhesd [qgd TR TH AT

‘54?2'1 | SIS IHT STl Al STl Wﬁiﬁ sligad
A7 faed Feed TATER AT ATATTEE MeFesd T
THT TS 9 (a9 AT Wehd! AT % F HoaT
feq o &g T 7 Aredley fba weA i gee
qfe =T T &7 | & T ATed faRd AT AU
7T WUl 21 F 7 @l d fawd 7 fasa wrtaeore
T e Yeshels ¥ § guar faga a1 yae T
eIl a7 &1 | J%T el faed Jar faus s
faa weaed a¥RTST Ui &1 | JER I Tehars
faere FeraTs faea ARt R 9= Afpa |

faera Farer areafaddrars 99 T BT AT
Yk 97 T HUTd [qgd TRl AT- AT AT
THEES B | (aATied deal [agael dnr T
[T aqhT GET THTIAHT AT GANT TH =1

TG | T YTedhel faz[aerl ameAT e faaa gamT
T & BT 9 AT ATS faRaers |ietel SUART
T e g TS (asesdre ared Afdg |

T TEFAE I AR AGEHBN H T
TAARATE AT AT & AR Wed ax s J
U § | T9T &8T faefad SuUduewars e e
Ta1E HH HUH! Il FAY THATSal o UEehel TART
T JUFRUIHT FIET & T ¥ (G aTeehl STaearHr
Teh G, AT T oaTAA <l GUSHT Al ITHIUEE
STeAaTE TETS Aiehes, | T&T FH (a2 T THIAT
Ul Uepdleg ST T ATHAT faecird ATHTeeed
YANT T Wbl T FE9T U 8ol B | I YTEehalle
URAY. JHIUE AR YART I, SArAifa araig T
AT TR AS(E a1 9 TANT THT [Fiaa aEmies

AT e e TIe A& [aza Tiiaevurars aed]

e, Tgh AT &fd gAaTe TATST Alhes, | S HIT

qudT i T arferet faerg fasra faaeor 7% e
forel Far o a1 T fAed e A
HISHT M@UHT B T e TS [&ahd ITANT T
TSIl i (el S afifeafa <@r el g | fa=@
JATE TEeehl ofell e Fa TOTAFRT WHUS %
AN el [agdbl ITANT T ATHAT AT
T FEAT AR W@ AT Tegd | STEHT ATEhaT
el fAtas, T, gredd =« f8§ex, e,
geY, T Uk Yah ¥ SISHT FATIal AcATde®
HIATHT R (ATE) & 5 AR Sl 9T SRAHHTH]
THET ATIH BT Tdghesel T TH G | T

FXTHT TTEhesel Teshsh T [daT TR HEREeh!
forra emmaferar sty Soa= g T famde dreHn
A9 GHET B ey | [eSedl WAl A Bl A

ST FREEHT Yeh avTel L= T2ATTHT F1 JuTe
faga gigeRuer e &gy ga Aleq fagd @ rRw
GrTTTHT FEST UM AYATURT GUSHT UTEehel KT
farga IRt T arew dfawg | a9 favaer Hed 92
39 JeT e FgAa ATt o fawd e Hee
AR T | UTEehel SAch Tl ATl BRI (I
AT FE FAR T Alebrg, T I29T F T AGH
TEH B | I a7 gfafad d@s TP faEd AT =g
HlpeA AT [ IATe [qaRor F=qeld < arsq
U AY ARG, AGIFR U [ohd @9d & HHA T4
Alhrg =T [ g9 AEedd T | T &al "9
farra wiftrepeurame faawor g7 fas@ @aa #fka 9R00
H.AT WH s [Gewdl g | R JAAcHS [edra]
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A Tl afavg | AET ILeTATe o Fazawara
Aredfey T T AT AISAUEF HATEIT AUHl Il
IS TG Fliia TRl JT AAAT R T
TAHTHR ST g TIRehT T F=THaT S ATTH 3 |
T TIAT AU faRd WaeRuers e |rer T
A A Yehee GHA HbMT GH dfavg | e
foR@ fqarw, JERe T A9HT AEeTFAT AN FHIT
AT A Hebebl GUSHT @Y ST (bl eI
T Aleheeg, T T o &1 AT Yehel ATSAETHT HIH
B HaTT &= TAq dre @l = = I
JEITHT AT Flebg THA T AT HeleaTr [a=[a yareHr
Hé(ﬁ"i gddehl Bl ‘zll'&':cl”ﬁbcl;l SYPRUee  Sled
HARTATNT TAT FESAT THA & SRAUHTT AT TR
FI EIEST e TEhAATs FO RIS Alchrg T
SEYT I BT | X YR TEXEeh! ARHAT by T
fomr@ = T AR AHTHISTF HATHATT g A
9% H:91e faera drerg =T SE9T T faRd geTROr
HUF! qRETE BT TN GART TT&T SRAT &ffd T Faef
ES W Al FRIETE ASHSTH FHA TR afae gaT
T BIFF T HADN AT & I AUHT HST AT
FET AT IATg HATIIT TR AIAT H(E FaqH
HUA ASHIST TS TedN T Ja 2w |
g d faeaet Tedel 99 faed FRTer =
Al HTIH T &1 qrai fawa ST 7 g
HUHAT I<h J9AR] GHTITE g9 WU gar fa=a
IR g ATaTd & I [asieadl ASH el G |

FycaTad  fagd YR S9gEr  arhIHTHT
SIAAIES TG 5 IAAHIHR T AF g a1 TSfehe
g | At @Y YTt (e IIieheorel T IUehIuTeh!
WA Iqad 1+ fafe fAer @ wwfam
SSId I AhARESH! [qedR Tl a1 917 . [T &0
IFRTHT] AT HUAT &l faedr TRiewHr
IIREARESHl afd al SedAdre Fars TH AfeheT
TS Tafaehessdl Wl G |

qare faga urgeRuene faga e gig
QLT TATY ETHT AR AHISH Taadl ardr fegae
THIHT GIATH! qHT HH g, Hite THAAT fa=qa fHafor
AT & T AT oAl At faedepl ART ag

TS fasesedl @ @ | A fagasr afedwr afe
gud T 3T M@l YEFeed [M9ed [gd Tan
T & femframee wwfa gfg 71 7 fama s=a T
TEH Bl | S [q9d faqRar T aRew 9w qeh
AT aT ik He[dd FALATAT @ qAT IR
T AREE AQAAT Ihl =g | THIAT e
TR T JRERT ] I (9 [aa=orest T SAfe
I UH THEAEE & | @E A= 21 A9 qTeehard
TRETT T T FEOANT TRebl A~ A¥RTI HAlheld
T Afeheg | YTeehel AAMHTNA (G2 THRUT TUHT ATHI
qRETE fagd =R T AR T TRl AR SRR
N Tg, A1 fa=a =N qRrg AtEsdrier 9
freret fara=or gurmedT femmfam FASR av U g 9
TS Taseserl Tl g |

[I2[@ TR AU TG0 ARATE Tehd gibs
TR ATHAT ITHIUEE HATad T @lod Al Al
ATASE FFEIT &1 AqATs AT qARpTed aTHId
AT T gad | afg e fadfed gfew Wi gam
qUFHT QGUGHT A FRAEN g4 T Feqd o
AT A¥B T48, | HRU (2 STATAIS Feiad
&l ATHAT FANTHT TEH ITHIU e, ThAT g
A A9E (qEd YR 9 ST qERd g <
AT AARTIHT PR I (qgdare Farad T I
JIEII TANT HTAAT HA AR G 99 &7, | ATl
YRS AT B¢ the? HIhd faed faaver e
qifatae Ferae g ¥ faud aeded 9 dredted T
T THLT & WUH qoble [ae[a (aepreehr AT
FH FIEH LIRS AT grre T4 fafeera sz
HAATE T @Al fae@ s Ao T 97
TS [asesh! Tehl G | STHAT Jedhd di¢ A=l aig
forgd @od T FES THH TART T IR AeHH
T T |

ferera far=or gurTetrerT Atfeteprane faaa wrTensg
Jfg TIUHT AT T TS SR T 24T | T
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¥ faga AW @ faRa Soes afg T oF A
STAT 9&T TPl FA gleby T A TART T 9
TYATE AUWIH FAH] FRATET T T Flobw
AR ATAR Mekars [a2d [aore T4 q8s &
TS Ttatae fasesdr wd @ | a9 fafag garars
& 8 99 IR AT faRd aREs S Ser
HHA FHT T T AGEITHR ASTET AS AT SRl
HER YEHAT T T9 TUH (G2 FRT T
IATST UEhals Il JATHT Td SIHHNRT fag AUl
af fqed@ JUmelr T 9eRd gER T 99 WU gaT
FiHF TTAT TAT ST AIATs HHT PR AUAT (=T
ART IER ghg T IIT gHH AT glehg =0

T o IIT FHT AIATST I haws; |

e Haua fagd goarea AT @t
T AR wifgeRvrers 7 A e awa |re
e | 79 yhR fama gearad fAwroreEr @i a9
TeaTd FEs ATAERY gAred Uq AATS fasewe
TR B | AT (TUH UBRAT AR Afeel Fed
forgra Scared T =meHr fa=a faer fawrreme |4
Area fadus | @ 99 Arede ufg geTedn ?
ATATERT FATET AT Hd HF S€ TUard 3/%
Y dFg | AT AATAIT AU AR TiereRoraT
faftre (Fara @fes @whian) TRETs | aTaEReE
gTE qeFIHH Rt faanrard fasm fafa qan
AATEARY  HATATAT  qSTIAA9 T Al HATAAD
Hrrfaafe, IcEd AAfG I 9gd ¥ godred
AAATIT IR | F9AH (g g T 97
T eI G | AR T T&T (G FFEIATHT ghHT
fataa sraeama=HT o gfqerd @ fafqar dware
TG 99 30 YqeTd Jagebel T I7 AT 8okl
B | AT A e H 0 Jiqed §aR g
fequey w9 eafqes arger a9 feq fax faxie
AT TRAHI(G ATEHT TR HH q& T 94 <
TSN AT, ST AIIEITR] FTH & T & |
[T ST 9U ATIIEOTHT TR TG AU AR
STRITHT 8Y SRl S A8 fasesel Wwhl g |
TEBNheb] AATA AT AT TN &1 | quTel foreqe
TR, AT FeATAd, a9 Gearad, s utaty
AT ATATARTT HeATATE AT FHAART AT e

T gue Heuer faseed aagEr g9 | A7 arad

T Glebreg, T AT F TFRT ATIT 2T |

Il THET AUAT @l fagd TERorHT
AT AR AATTIT IATGA brrebl [dehI
THA T 9 [aFesd] WAE AR Eed | B
q% [q9d g g1 dres WAl WXEAre aedl
IAR AREe aedid aATge oM 9 T @ud g
faeIq gaTedTe FHMENE W [g9d faaeer gorerar
g | S gfalgd fa=@ griaeureme S| U
HETAT AT ARESATS R T FH &l g
T ATATER FATS o T & |

a1 fqazor wivuer foa= daresare mewars
Y T AT 3Al Hed [Hed dH g | faEd
g faeqrAT fa=ra yrigereorene fafe ey Se &
O TIT IFAHRTAT AT AT TH T fa. Sifed dar
foed® O WY TRl MERUATs SHT T
ARSIV fa2d FaT (U qedhers Hided qarare
[ @Il AHHRT T [g9d #eqd a9 AimHEer
JAT HrETSAaTE HESTA = Graem Suar 2rer arerane
faere Frgvey aTSTa" THETS qHAH favd wead
a9 T9F Teddrs Fgadd qed aa 9 JEF
AT IITAT HETH g SATAHT AT ST HebeT A
T g T AT HE e o e |

w1 faga = (e, gug SAiarHreRr AT
el FAHESH! FIATEIAT TETHT SIS e T, TATerl
T FAEET YEHIHT GUHT AT (AR dRE
AT WA I, didee e AdSH TR b
S T ASH A TEM T I, IFARTAES Il
SATHT FHA T I A1 &THAT JfgehT SIS fore I
¥ [q9a 4T (U Medhrs sl g+ T qchld HHd
Fareh! Tdifery g o 2faws | A faeae 9w
QAR T (9T IAEAT St fauwAr aww fagde 47
TELATATS HF TR FEANT T GBAT Yehells
AEALTF U] [g9d 941 I 95 - @ls d b9 ?
AT FITRT TETET Eoel AT ATl (2 Fifereheorer
b e oo 3faw |
S [ qeT, 0\%0 R a9 ¥ 3 3

AN qfrepT, SEaR AlER 3, 093 (BED
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TRIR §EIGR BTl
TE-YTEATId, AT

qdcd B FALAIHhd FFIET TAIA HI &l |

THTERRI Acdeh] ATTLAFAT T | Tqcd [aAThl FTS
Fac AITAEEH THE A T3, | Th TJcacils Gl
HEcd Ul SHALATIHT F AMAUH & | Ahd Aqcarar
THY WSART Ie9d eNad T+ fata= &ries, fata=

ARTIHH] ATHFT ATTEAHRT FHAREEATS FTATE T
MUATE Aqcd SfHwg | AT 0T g ARRAT g4 | S
HTHHAT AJAD! U &7 I ATHT ATHEE T ATAR AR
AThESATs HIATATT TATEd Tae, SHIEEHT [a9ard

qENTd Aedee T fafa=T afehiTd qegedr= aa=g T34
qiead | TEG FATEE FEl WEAEH SrATSA A
! HEcaqul AAET 875, | "cd THTEHI & STl
B | Al 99 MaEE 9T 99 FeaTers "REeE fad
FF | AqcATA ATHAT AEATE THE T T T THT
AT AhAATHT ANHT STATSH T (RIS Gl g
ST G | T FTRITIF U R AT & Aard 3 |
T’ TS TS FIHT FloTel ARATIT T Alepa |
I1 AR EATs GrcdTied 4, Togrd &1d T, faeard
SIS 9T SSTaTd FAT3 07 &1 | Adcddls oARER]
AU FUET BT T A AThevd! (ATAAEwH)
PRATRATIReATs FHTad T SHATR! STAT IRATNT T
Alhve, | TA ATATIEEAT A& GIAhT TN Feaig
o] SIS, | T GATIT il 9i afeh - A ardiesd
AAEHT Aar (Leader) a1 T I Feobd TG |
AR THE FET T Heaqu ded enad I gHItad
T &7 | AT ARHI, qHled a9l FSATCHS AT
e T SAAEATIFHT I Hecdqu qaT AATITF
A9 2 | > T ATRNEBT UREFAT —“Tqcd HAh
THTE 2T, S ATH{gd q&T Tl AT AITTAEEH 3=
SIS AT Jcdlted g RN JArtaa q el a1 grRat
g1 1” (Koontz and Weihrich : Leadership is defined as
influence, that is, the art or process of influencing people

so that they will strive willingly and enthusiastically
toward the achievement of group goals.) ¥z, FRFITH
¥ Neade AR —“SaedIedid 99 Adl THEH]
HEIETH FAA FHegd PRATdAIesdrs Maird T

gifad 9 9RAT & 17 (Stoner, Freeman and Gilbert

: Managerial leadership is the process of directing and

influencing the task-related activities of group members.)

SIS 9T AT Ua FEATY( ST A3 | Accaehl
afedTT  Encyclopedia of Social Sciences o #<r
feusr @, “Sqca FHT ILA AT feqel TIiaHr Fervd
fch TIT FHE ST AThgRT e a8 et ggare
FTH Tag, 1 ara Aradr ¥+ &1” (Leadership is the
relation between an individual and a group around
some common interest and behaving in a manner
directed or determined by him. —Encyclopedia of
Social Sciences) | STST ETT STeEHT, “HTHEE ILLAGTHI
et @t feefa gegr STGAAT  HITMEEEdTE
qATtad T FA T TG &1 (Leadership is the activity
of influencing people to strive willingly for group
objectives. —George R. Terry) | W&, Fcdl Weehl fa9mq
AT YAl AN TR JORATATR (Halrd 9 qd1
(Leadership as interpersonal influence exercised in
a situation and directed through the communication
process, towards the attainment of a specialized goal
or goals." —Robert Tannenbaum, Irving R.Weschier
and Fred Massarik) | Paul Hersey @41 Ken Blanchard
I ATEHT, “FJcd Aol @I GRIeITTHT qe qitetep! i
ich qAT THEH (HATHATIGEHT THATET T FTHATeATS

9

S3e " ("Leadership is the process of influencing
the activities of an individual or a group in efforts
toward goal attainment in a given situation." —Hersey

and Blanchard) | el A1 GRATIT HeAd: AF H1ES
- FqaT, FATET v aRfeafaars aEaE g |

T YR, Adcd ATl ATHIES Fed TTTeAehl ATHT
aftfeafqaar aaEEedars gaad T 9 el
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AT TS TATSS, | HATATIHRA ATAEAHT FHATIGEHT
ATCHTYATE T HTH T ATEAT SEMSH THIes, | 394
AFSACHE A&FqH  ANAEH] JAH  AMSH  ASRTT
g, IART  UF Iodied e | T3l AT HaEIH
g A1 e U Achg a¥ HawdIE AdT gauey |
AP AEHT, TR ATHT HITeddl HHARIES al
qUEATs IcAlled Ua qqcd THHT FeH gIIes; | T
SHFRATIET A~ Hecaqul 1 &1 | FIA AJcaereT
USR] AT AW T AL g | Acqed Helebl
T 329 it AT ATHT HITETAT 8T ATchasdls
IEEIES FA TH GAGd T IBRAT &1 | FITSTAT
qqcd T SATCHE A& T Jed U AT
AR AT FHER JAT FHARATS (Heerd o qam
IHEEdTE gaifad 9 F 9= R | AqeEdd Jqr
T AATATH] AT &7, | 7T Aol AMSTAT AT
g ARk B | SFd Afd-AaHaTar Haee fae
AIIFR I TRH &7 | ATATN T ATl ATl [GUehl
e ae #1 T° =ARh & |

FHIA TAT TATAH Aqcabl FTATTHT FTSATHSE
SEYT IT T GETT Eae | FITA A (AR TS
fraferdTeT a8 WE g8 | Aqcd fad ST gew qdr
RS g WY TAEFNT Al AU | FEd
Ay ASATCHS &I BEad Tl AN HeaTers
A o SFFLATIE AHA TATAT I [UIh IS |
TAYHR A TAGRT ATATAEEATS THE I T el
BT | HTSATCHSE ALTITNART ATNT AJcachl AEH qTHHT
TG | F U S TRA T GATTETHT FoATATRT
AT STI=ATIFS FIA Aqcd ATATTHT G, | TR
SATNT SATAT AT aitfger erar, gRantar ¥ Afdqewdr ¥
fHETTaR 2aER g S5 &8 |

dica®! Umbfd a2 fadudiess

TqA W ATAEdHET  FHARESAs  TATE
a AT FEER T SRAE O Bl | AJcaw
fafae afvarames faeawor &7 qqcsr M+ g qar
faeTyares sfE@we —
§.  srqardes (Followers)

HATATET AHZHA FIel 9 2Afch TdqT a= Fehe |
T AdTd AT ATIR I T65 T4
IAATE TATHT TIHT WIFEGA | AT ATATAT
foreT Fqearept seaaT 9ie T Afeha |

3. 9@ 99 &¥ar (Ability to Influence)
qqcd WHHl  ATAEER FEER  qdl

JATEEEATs THTE AT &HAT &1 | 99 FHENE
frisTesas e dd Tegel qTedT TEEA
a9 3eedrs fAeem faq aafea gamE are
AT Aibrg | S AR IR MeR@THT  —“HIHRT
3LYTET W= A% eNad T A gesars g4
ar PRt § Fqe &1 17 (G.R. Terry :
Leaderhisp is the activity of influencing people
to strive willingly for mutual objectives.)

3. H¥RT 3999 (Common Objectives)

AT T ATATAEEHT T3S AT AT9RT JEYUEE B |
AT FTHRT SETST A T ATATAEGh!
FAETRATS ANTEH qar fafrd 7w | arer anfir
AT ATATAEEATS THTIT T IART TES |

¥, ATETIRE AFHA fqaRa
(Unequal Distribution of Authority)

Aq@AET qAT T ATAEETAE AT AR
FEHA AR g7 | AaTe aaTEears i
Tew 99 AAEE AdTel (9T qreH
eS| a¥ AATESd  Adrhl PRATherTrs
fsford 9 &R |

Y.  fT= 9BRAr (Continuous Process)

A U (MR = JhdT & STEHT Jar ¥
FAATAETA (MAafAd =9 ATaeTF g7 | e
T faifa deges afaa T aqamiETEaTs
femae waaT fEfTa 9, ARTeeT T ¥ 9T 9T
gtRar &r |

% URMEiaAA® (Situational)

T qed e qRIEATaET qEated g | B
fafarsa g 9l & aikfeafqwr awa g5 a9
Pl IRIEATTHT JhRA I g9 a<he | A9d
AT IRTEITT AR ITITh Adcd ATATIAIES |
WA FALTIAH Adcad Heeaqul AAE fHare
eS| Aichebl TART TRIEA ATHT ATATAEeaTe
AT FTIEE TS &HaT § qqcd &1 | ahd

T I AT HATHT TETIFEEATS AT I 3

qfeuTe BT T s fafiTee e gude |
oldcd® Agcd aAT BRIET

AT I AATHT 9T TF T AT ITh Ie9T
T TR AT fafa Teges arRe T #d Tog |
TEAT IET TAT AT IRT(qepl ANT ANEY fad w1

U e8| FARATTE TdT AATA AT THE AT FEATHT




yiatfae Tee | ATFT HEATH dRare dere fbd T
IATe AT T A g qar e fafee
FAEE THET 65 | FMA AdTd ITIh  ASATHE
AT O TIR IS, | WISATCHE =T IR a1,
TATSAIES, | AT ATHT AAATAETATE FIH T 2
T3 fafa= TR IR fEATSTIes; | HHEYT ([T,
faeama qar IR AASIIES, | ATATAREEH HAEd
3= IR, | AATA THT ASATHE I B Teahl
T fafaer FEEs, deva a59es T AThITd dedesard
AT ATIAIGE, ¥ Srad (Haer 9i faquae | Haeer
FHGHEAATS A ¥ fa FT#d g |

AT PRATHATT  FoaTeddl  FHHAT
TTIF AIAT FdTel fafq=T Fries THIg | A
FET T FEEE MHATER B4 |

ferer aren fddayof ferofa aref (Top make quick
and rational decision) : ZTFANIE TTSAEEHT
FET ITTETLTHT FR A0Es qowd 9, | for
f feedt HUAT ool 9IS Faar q= Jiqeadie
qd, adAT T afaers TEET fgeewe W@y
fararerut fofar fauer gqus |

)M Joloonicaid  Ufdfeiffica (To  represent
organization) : AT 3T HE@qUl HIT FITSHH!
gfafafaca T & | 9T AIaT FATATIE TSR]
AT e8] AT I ATk U] XUl qfel
TR AT AN FEANTT fedqel AT &
TS | AT [afae e T eI
g9, |

M ddaRisvons fodqeel uglel ] (To
direct the employees) : FEFFTEAST AT
FHAREEATS (MR (&7 9T ATl HEcaqul
B0 | ASATCHS A& Tl AN SAdedTashel
Aferes FHeRIEars Fd (e faqde | fadem
HALATIF 3 ITIH &7 |

M JIWRGIRklcdad d8d e (To take
responsibility) : a1 Udeel HTSART  FHT
FEE T Taad | g9 Iad ATHT HATqeda
JETH TG | OY ATCTAR Ta TRt afd Frsaer

TFIUT FTAEHH ITARANAA A T8 T |

ordinate activities) : fatw= FRITHEATIEEH
= AT FHAT T I FALATIF a7 AqTH B
20 | WS [ATq g, [a9RT ¥ Uhrges o |
U €, [aVRT T TaTge! dFaed ol de, [aamT
T UHEHT grg | A9 [Afae Phatsdes ar
I g S g | Al PRATHATIRT =T
QAT AACH] FASATHE q&d T gae | ThA
Farer fafa=r BRaTRaTTT T SIS |

oigAusTd! foreiRo1 (Determination of Goals)
: qarer fafg= fasAreR® #EEs —deer qdn
qfaes ared, dedeTdr MuR srEava RIS,
qIAYGETRPT FTTHT I Tl T T4 | A T
T SFTATTRH THE FT FTSATHS A AR
T &1 | & ERoT TaT TdqTel ATRAT Mied d79d,
TETT T STigeh ETHATT TATT I | ATl TSTATS
AR I gAT 9 A6 R0 faere FRTan
HIATSAIS, | AT [TIRT T AR AT
AIAEAH HARIIF T FHANEEH AT, A T
ol fa IITh & |

Adgod ®IA (Organizing Function) : T3aT
T AdTd AT G AThl FSATCHE GAAT TR
TEE AT JANTE TFA AIST @A SATSTAT
FEANT TS, | AT = AALTITRT HITEehT
THTAHR FATHIT THHT TFSAHT [ATq= AT
aaefid ga |

JdcaA dA forgerel (Co-ordination and
Direction) : AT ATHTT AeTATS TFSATCHE
A I AHe fRarsE, Sgare aMied
feqal fas T &8 | S99 THEH FEETH
STHT AT ST ACR, TAT AH{ED TATHE Gebl
FJHAT TRl a7 far-fawel, gawda ey |
TS, AFSTAT ALTEE HIAESHl THET TH]
T Y e W &g | FHERI BTHEETS
Staa fagem fae &1 T |

ufafeifeica (Representation) : AdTel STl
THESR! qiaMiad Tag | S99 aHgd fed g
T favgesar fadiy wedwedr fawg | SE
AT AAATAEEHT AATASAAE ATAITFATES TR
qfd AT JATE TGS, | A, FA G TFSTAT
TIcAHT HEdTN fHFT g7 | Heaqu FIAgRT
TFSATCHSE TAT TR I BT THHT e
EEGIIEE

Dee kit jite, cs @ [N
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9.

fegserar (Autocratic or Authoritarian
Leader)

fARgeReT el qETIEd WA HT 6D | 39
T q Araeder AEeed T fa=r-fawe gawa
T, 7 SAEeH [qARes Td STaATe%Hh! Hag
TEE | T ARTFR TAT JARETIA AT AT i
TeH | FaA dodl FHANEEATS AT q4T a9
fad, W W 9= oAfe oG | ATATAEEH HT
Yo | TI S¥ ST IHTEehT HIH TG | Tl
AT qIT A(qEe ASAT M6 T ATATAETATS
FATT T AR faeg | AT GEER
TS AATAEed Y TRTSAAH [ Tl
ATfEaTE Theory X o ST #efierl FUHT aeR
TEH, |

ESIGIECE] T (Democratic or
Participative Leader)

ISITATTeh JdqTel ST 1 ATAEaed! ATthesdls
fearaar fauz, SHEsaT faar-famel T sawa
R, IAEsH Iod fgum ud qraArer #wew
T qHET 6, | Hifdes qe@l &l AHiEs
BARA T FHEH WIEId [, FHEF RERT
= = S fqeudes gSrdied Adqo
ST ITgrge] | T9HT STEdT JoaR g5, T (-
IFRATHT Tl qaehl FHAEEH! T FEHTNTAT
(Participation) g7 | A=A ATETARD! TATATSA
TRUH g7 | TATATAF AaTers AqATAEed q7
RIS | TIA IAGEHl HBIH qAT TFSAATAR
IRTHOH AR ATSS, | AR qfg Taw,
afvacHel [aR1g FH e, FHIREEH] TATHIR
IITHT 99 FHI ATSS, | AT TG TATAT b STAT
FIECTHTET ATH ATIHTIHRT AT T I FHARES
feafeFaTSaa FawEed THET IoI &7 |
g «ar (Laissez Faire or Free Rein
Leader)

SdA  Tde GEgR  hIAHT  BEdAT e,
T FE qHEATE Giefars | A1 Aqcd e
AIdEddl 9o Afhee AR T T IAleed qd
FUEE FHATTATT T TS Tl HIHT faearg
M@ | IAEEHl HAAT FEAHT AT e
TEHT FTAFITAATHT AT T4, | TG AR

FHARIEEATS IO AT IZH 168, T Had

AT A 9SH TEg | @ qarel Tfcher
AT e, THEH! TIIET Ah HTH TagH, -
frefra wa @-fafaa g, @-3ad & |
TR AT T SATHT TS SISTIT EAT FETHIET
FH g AhG | ARSHT Srefrereat 2T AP
i TTTeTiad TATTw=T TRy A7 e el
cEal

Aqca®I IOIEE

TETHT  Fe9d Tl @l FU=REedTs

qIETe AT Al AT AT g7 | 9o AT
FAT AALATIHHT Aqcd &THAT A @A | F ATch

AT FHT TR &5 A HATT AThes A& JIaar

TAHA Ero | FA ATATTE AT AN IJHAT AqcA
qHAT BAUeE | Aqcd &THATET AT AaLATIRHT Bl
HAT 0% gidee | 84 o fafa= [agmgea g

UEEH] ATHT FHT T&d TWhl G | AT AL Bl el
FEAT TTH TEs T M |

9.

3¢ HAEF qa1 AHIKF T

(Sound Mental and Physical Health)
TIaT A AT GeAehl AT HTETI HIATEF TAT
RIF 3fteedl T Td ¥3e gI9es | a=iiad
qTaTIeT T ATIMATET 3ICPIVIHT AT FAAT HTH
T ®fd Td TR gAIES |

arcH—favara (Self-confidence)

T3l FIAA AATHT ATCHIGATE TIT Jad T=a]
ofeh gUeE | & UIcdTled, YO @ 99 A
TATAEEATE SR T s, | ATcH{FIaTae
FTIHATs fafa= difeafqeesr faeemo ¥
ATHAT T T FATSS, |

aiftgw (Intelligence)

FITA Fqrdr fawmta @ der difge aHar
TIIEE | ST Tk AraTg, fieataenr Fard
T THTATH! AT TG 0T AU | qTe
THEATT FEAER, AIHATT T@Hd q9T haTeharaan
af SR TEAIEE |
giasdior  qgr  gRErrar
Foresight)

TATHT FET 3fTehTor T GRANTAT gIas; | AfaeHAT
AT FH FHET AT HSATH FAE A
TFIEs, | A S quIHT L7 Ao fad aa
AqHAT IAHT TS |

=¥ g7l (Communication Skills)
TAHT FoAR WAl T EAURE | A&, HY

(Vision and




gtRar Ud e W A gerddesdrs
ST TRTTHT &7 ATAAF B, | AT THTHN BT
AT T T T AHATIHT IS, |

& fowHare wiEEr (Sense of Responsibility)
FA AT [qeATtEl gaes S 9 HerdFes W
O T | I TRUTHET AT ITREMIA T8
T qeR BT |

¢ giegdaar (Maturity)
T3l AATHT ATAMcHeE [€qRar q9r 3UST ATareen
FAUEE | SHT AfES[ArR! Afqed HEAT g |
SHF! ZfEH IRTH IS |

. #HHEam gErg (Human
Attitude)
T3l FAA AT dAH fqeara faet 7 T gr
TH AW EAUES | GHEHT FH A, ATHiEd
AR fapTed €, Aedeeds AcHd T4
FEART S, IAEEH] ATAAT Ud ATHIET THT
ST UEE AALATIFAT IS, |

;. fAvim swar (Decisiveness)
forer fa Hecaqul v Hiod HTH &1 | SHaEITIh
FYTTHT TTTOT T, TATATTHT Tl JUTT [TehTerT
T 1 & FTATFIT T THAT TEATES, |

0. @= o1 (Other Qualities)
qred, =A1cd, fersedn, HI=IRar, o, feemard
ATfE FHAA T A ANT ATALTER AT BT &

Relation

ggar Adcasr  quee  (Qualities of Good
Leadership)

TAHT Aqca fed ger qar 94 gq  Aaeds
B | Fo qAT AR AR A6 AATHT I
s fFTER B -

. wrhel v T oegHar (Ability to Use
Power) :
TATAT ATHRATS 9T AR qoT 9Tfeh FANT T
SHAT gAIES | ATIHR TAT 9Tfch TART T TG
Afchel AIABAH FHANEEATS Adcd & T4
qheT |

R WAgenrs  dg W awar  (Ability to
Understand the Human Beings)
D] ATAYASAT, =TT, AEAT JaT e
FRF-FF g | X Ui TAATAT HHATID! =l
HATASF T&7 a0 qohA G SHAT IS |

3. yEdETar Idted 9 eawar (Ability to
Inspire Followers)

ATHET ATATATRT AT I Fo A AT
EAIT Hecaqul 0 21 | g, THIRR, A,
TN 5 ATATAETATS IcaTfed T AHFIEE |
ATTHTT FHEATETE IU7 &THATHT A [ afepesg |
¥, &M 9 " gHar (Ability to Act) :
AT AR qAT FHATE gAIes | afatad 9
TR ARAdTIa® FH T o ATHT 71
AT R Adcd aF qoaeg | 7T HTHAT (a8
e FAIRE, |

OIqcd I RAARAUBRI YATdbIR didia Jddoer

Feqrepl fAfase de 9T WHEr AT AiiATeTS
FHYT SART TR ARG fad HEeg  Jqc
q g | I T AEGIIE GSAR] Ievd qTieAeR
AIRT =ME Frdgsdl i T Iuaed el A
START T qHATeTs AAATIHT TATAHTAT AT |
G ATATTHTT TATRTRAT JTe THHT AT AT
JIE T AdT FeH g fAdrd el B | GHrEasn
AR AATTAT ATIANTF G HAATTAF AT
TH GBI | A Aqcadls AaeATIsea Hr
AHE &1 | Aqcd [aq1 6y WeAH LT BN
T fafg= @wrdes, fafa= dewa dsges ¥ fafa=
ATHTT AeTeedTa qH=ET ATIT Alhad | add
FEATATe F&l AETAT SIATSA Aqcd idied T AeTd
T A GEATATE AR faq dwhe | @ dqc
faw =t Fedrs 99T qiHdd T FHY g
TRAATH HITHT SIATIH Aqcd TATed I dA&TH AT A
FEATATE AN f&7 Iohe | o Aqcd fo= =afwar
qEATS TATT I A T GHY FEATATE THSAATH
HETHT Sr=ATsH Ja fafirse gl g7 941 @ | ad
SAFLATIEF Uk FITA AdAT g AT B, | TATFR T
g [ FALAIHT JATAHNAT T Aqcadr= ufAss
eI TEH G | T HIATs [7F JATBEFRT A T
aT Afehg - ATTITTHIT TAARRIATHT Flg ATIAHT
ATNT SATATHAF AT IL9T IIITh [hiaAe (AR
THIEE | SUh 9evd [AgRO AHEr aifv Iugh
Adcdbl AT Al ‘49‘:%9, | cqém "dcd T qu(*f-{lkld'?lq
THTAHATE ™ AT Wl G | 3= AT
GISATCHE 9T ITd TR AT 7T FHAREEATS
FEAYT IEE T FATEd I FHTIArE AqA
qi=g | 9qcd YSE T Alhel TBIS ATATARE

grgr | faiess Jarer A=A I8 SEed gifeet

AT I TEGH | HaTe Fcd [a7 qiXererg Tqea e
g | AT Jdcd el MR ga -

Dee kit jite, cs @ [N
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9.

qrarerel Jdca (Autocratic leadership)
ATHATMET FJcH T ATl TFII ATTPRES ATRHAT
Fid TEm | I FAIT FAR, fq=me fawet
T | HIdEdel HHARESATS a9 fad, ¥,
gl fael T Tag | I TFIUT ATIFR T A
qf ATRHAT TS, | FETHT T &7 A AIqedeh
FHARIATE HIGTH! TTA] FFER TEE |

gt~ Jdca (Democratic leadership)

AR qIT ITREMIcd Irad d8 q9T ATk
EEARRY TR GSATdleAd ARt A
T AT FSATaTfee qqcd | | Tt
I WS TH FdTel Geehl G q9T haR
TG | AT AT qAT = famet Ty faor
TG | A (M AT Ales g q9T GHTaes
afq fae e | HATHT A &1 99 Il St
QeATRTaTaTg ool qrafierar fawg | oy s
FAATAEE G A WIS | AHA A& AqTeATS
AT AT AT, |

AT AE  Aqcd STTAT 9Tk qaT AR
farcbraTehoT TRTHT grg | TF AT ATTEH
FHANEEET BAhd T o ey | 79
fpfawest  Admars  gSTdTed qar qEes |
TSTATAE ATl ATdeddl  HHAEEHTh
FARA, [TER-fanel qa1 FEahTdrEre ITEAEHTE
FET TG | FHARIGEH HTAAT T Irleedls
THTE T [qUAEaeh] THegHT IAleaehl AT
fagg | IeedTe 9BA qAT GoIATCHE  &TAAT
TGS IcdATled TEg | ToTdie=Ted ddard dh
Tt o fofae | 7T SR 99 g ¥ A
UTRATAT HIAEH] FHAEATS FEHRIT TS |
AR e e L F R G R e E R R R G
AT AR Tag | Tqd FHANEEH AAad
I UEE, FEANE Y& M6, T TRaqTHiaeh
fodtaer % ey | FGA GAATAF  Aqed
AT THERT favarE e Tdw, FEdANT qdr
et aifae e | MU gtRATHT "TdEde
FHARES AT RIS gt Iad o T
TETEAT E7 | TGHT FHARIEEH] T GIRTIATS
it 7 0 TR gAT FHARES A6 (L

~ O

TS | AT SHIET & SR g7ar ¥ IrTeeeh]

N

AAEA =9 g5 | MU YERATHT FHEATREaH
TEATNAT §1 BT I8l GHedl FedNcHd
qTEAT (e ey T aRadqaide! [@RIegAr HH0

TEB | ATA IAESH [ATAEEH] FHI TEG |
FHANEEA T AU ST HIATAST T gATed
SHIESHhl ICAEHAAT hg Tas | AT GrRamr
FHANEEHT FARA XA GATA IAleeel ATHT
fHATH U IR T qa97 I T6a T
IEwd! MU fd= &Tqar T dig Tes | ATaeadt
FHARESAT (= fawer 791 g i g
THT T THA ARES, | TG THAT JHTET ITH
T o fae @E|T AATRl dEedr ¥ AEeran
FHePlSaD | docdl dEhl FHARIEEA FISTH!
STfad Yol A THH FATd Ir@aehl AEHTNTAT
TATAHN qed T | TS FAFR T FeanT
TS IUTIHT FIHT FIANT 9 THS, |

3. @ ddcd (Laissez-faire leadership)

G ddcad %ad G Adcd |1 Y&
TEE, | TN AATe AT TRl WANT hfEed
TET | FEO FT AHEATE ¥ BIESH, fETe
I T ATk AT B A AT A&, | AG
HTAedd] FHARIEEH] AT g&qard T &1 99
IAEEH FHARMAAH 5TH ATSTG A A=
GG | T AAAT FHAREE F-(HaiTd -
fafera, @-9fea gear |

T A TS THE TAT (IhTepT AaH{HT ATaTF
T AAR O & | BEAAAREHT AT [ THEEEAT
HTAT=AT 9T GUEHATE faeferd T4 adraas menefia
TRl HAER & Adcddhl ATAITF dqcd &l | "Aqcad
AT AT ¥ A9 Arahl AT Aqcd I T G 63, |
FIATH  THEA TG IHE 9% [F9R° T TaerRars
AT T T Aqcd ATI9TF 968 | 791l faaqa
JTTeTeRROTehl ATRTSASR 9TTET, JULMEEE JUH!  HIRUTA
TR THEEHT god Aqcdehl ATaahdl 988, | e
ATHAI ST (4 GESTETHT F=AT AT ATATHR &R
AR TRISHH T ASAATS rad &iTel AT
TIHT FooATAA  TRTT ASAATS Irad el Aqratedd
FIHT F=ATAT T o &9l g AT F 3, |

AT IR ATTehTOTehl faehT&ehT & TRl
T ATSTRT  ATIITAHAT &1 | HAd HeAbebl (a4
gaeg faskraer dfe faomdr SaTSH ¥ ASidew

EATITATE ARAAIad Foardd T, Acaardl diHe

frate T ¥ AqEsl dmEvgear 6g | faud

>

faerTarerl Jged BTfee Il AT ATRAT THAE q9qT
FEARIEATg gaTtad 7, gieemad 19, I9=d T,




fAder 9 Ha &THAT A1 U WUl Ak gdee |
foga &rAT W faFEdr B gvHTadEedl @rsl
T AT SH] e TRl ARl SUATEAH]
FTATRUT T AT FAEweh] ATALAHAT AAAR Al
frwtor 9, S afesa ¥ afe=rad T, afted qor
AT ATt 9T ¥ ISR faT # wdwa T e |
A ATRAT ATATAEEATS ATHAT for=e 3 AT qa
Aqrars gfq Arehfia T AR g9 stgar g T 7
THAT T F faRa faerae e GaW Aqcahl
fosra & Iered A T ATIAEEATs IUAh  SUHT
=TT T aEd ST SRR AaEResd! i
T FE T g | faRa aeEer aH T wad
THE@EEA Fel AAAl TART W fafae fawmer T
Mo ey | AqEd Itad MU @ W TR
HTRETT ¥ [ a1 qIeAdrs 3¢9 Jlied 9 dh
ST RIS 99g, | Aqcd [T@AT & 9fd Seesa
U FRO T aRfeafas= aramEre a9
TG T FAs 9 Sie faades | fawa fasrae
AT T RPN AJcadl GEHATNATAT g RIS T
[t PRaTFaTIes T ThRIcHE A=Hl [ahd RIS
FE THT T6G | A9 [agd IR FAIRORT
Tqca fqepre TqgT=IesH TARTHT ATUh! "qcd [aepraes!
fagraems T TS AEvIE g | GHEH [FER
HTAAT T ATHIEAT AR ATRAT GREAT T T AT THEHI
T T FA T AR (g 2 |

TR (et AT T A 677 ¥ b=
A 3T &A1 Tl AT A1 AT, AT JTfar 2

ATATSTAT F=ATATHR] AN THFTRT 1T TGS, | W
e T TETA] AR AUHT AT FLTHAR
HAIRUMTATS TATHIA TeaTd TRl FIHT HTIT & Hgd
TATSS, | T Fdcadd § g Jedl Jediae T
AR ATTBRBT FTART T {TT &r3H, HaqT &rHT
FX AR W AFH AGAT T, TS AGA T,
AT &S] ST TS T T TR FATEIT T
TEGA | ITHIT FJcael 5 T qeehl faredr, e,

3:|c\_<'|' AT A ATl AAHT Jeol€d JNTQTT YATI HM"I\?
T (G T TS | T A Tl AHTh
qiveceehl STNT ¥k ¥ ATqRAT 9T 2T | TehT Tqroane
TIH AR T AGRT g AGbH MSFSTH A,

Afegar, afda, A ACATs AATHSB TH FEAY
AT THT ITHO FTAA Tl 6 |

JAe~I® oA (Bibilography)

o T WO W@IEY %41, WSACHS FAER, T4
THTITH, IETEdT, HISATST, 045 |

o W fafufeds, sma=ammar fagres, asar
TRTT, TEATANT, FISHTST, TIH BT, 0% |

o  FHA AHE TS, AAANIF ST qT AT,
TETT BT, HTaTEdT, FTSHTST, RO%R |

o T WA FBIY ®.4l, FIENuE HISA qdl
FIATAT AL, Gbrsl T A, FISATEI,
RO%3R |

o  TPR FBTEY BTET, FI@, JILMT T 4dd
otk Aftea i, @Te q, R06R | AT %, #e
QU3 |

B0
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Nepal Electricity Authority
Power Trade Department

IPPs' Hydro Power Projects (Operation) as of Poush 30, 2072

Commercial
Installed _
. . . Operation
S.N. Company Project Location Capacity Date
K
L8 (CoD)
1 | Khoranga Khola Hydropower Dev. Co. Pvt. Ltd. | Pheme Khola Panchtar 995 2064.08.05
2 | Ridi Hydropower Development Co. (P.) Ltd. Ridi Khola Gulmi 2400 2066.07.10
3 | Himal Dolkha Hydropower Company Ltd. Mai Khola Ilam 4500 2067.10.14
Lower Piluwa
4 | Baneswor Hydropower Pvt. Ltd. Small Sankhuwasabha 990 2068.04.01
ma
5 | Barun Hydropower Development Co. (P.) Ltd. Hewa Khola Sankhuwasabha 4455 2068.04.17
6 | Nyadi Group (P.) Ltd. Siuri Khola Lamjung 4950 2069.07.30
7 | Synergy Power Development (P.) Ltd. Sipring Khola Dolkha 9658 2069.10.03
8 | Himal Power Ltd. Khimti Khola Dolkha 60000 2057.03.27
9 | Bhotekoshi Power Company Ltd. Bhotekoshi Khola | Sindhupalchowk 45000 2057.10.11
10 | Syange Electricity Company Limited Syange Khola Lamjung 183 2058.10.10
11 | National Hydro Power Company Ltd. Indrawati - 111 Sindhupalchowk 7500 2059.06.21
12 | Chilime Hydro Power Company Ltd. Chilime Rasuwa 22000 2060.05.08
Arun Valley Hydropower Development Company | Piluwa  Khola
13 Sankhuwasabha 3000 2060.06.01
(P.) Ltd. Small
14 | Rairang Hydro Power Development Co. (P) Ltd. | Rairang Khola | Dhading 500 2061.08.01
15 | Sanima Hydropower (Pvt.) Ltd. Sunkoshi Small | Sindhupalchok 2500 2061.12.11
16 | Alliance Power Nepal Pvt.Ltd. Chaku Khola Sindhupalchok 3000 2062.03.01
17 | Khudi Hydropower Ltd. Khudi Khola Lamjung 4000 2063.09.15
. . . 2063.09.27
18 | Unique Hydel Co. Pvt.Ltd. Baramchi Khola | Sindhupalchowk 4200 2067.07.28
19 | Gautam Buddha Hydropower (Pvt.) Ltd. Sisne Khola Small | Palpa 750 2064.06.01
20 | Thoppal Khola Hydro Power Co. Pvt. Ltd. Thoppal Khola | Dhading 1650 2064.07.13
21 | Kathmandu Small Hydropower Systems Pvt. Ltd. | Sali Nadi Kathmandu 250 2064.08.01
22 | Unified Hydropower (P.) Ltd. Pati Khola Small | Parbat 996 2065.10.27
23 | Task Hydropower Company (P.) Ltd. Seti-I1 Kaski 979 2065.11.14
) Upper Hadi| .
24 | Centre for Power Dev. And Services (P.) Ltd. Khol Sindhupalchowk 991 2066.07.22
ola
25 | Gandaki Hydro Power Co. Pvt. Ltd. Mardi Khola Kaski 4800 2066.10.08
26 | Bhagawati Hydropower Development Co. (P.) Ltd. | Bijayapur-1 Kaski 4410 2069.05.04
Kathmandu Upatyaka Khanepani bewasthapan .
27 Solar Lalitpur 680.4 2069.07.15
Board
28 | United Modi Hydropwer Pvt. Ltd. Lower Modi I Parbat 10000 2069.08.10
29 | Laughing Buddha Power Nepal (P.) Ltd. Middle Chaku Sindhupalchowk 1800 2069.11.15
. . Tadi Khola
30 | Aadishakti Power Dev. Company (P.) Ltd. Nuwakot 5000 2069.12.14
(Thaprek)
Charanawati
31 | Nepal Hydro Developer Pvt. Ltd. Khol Dolakha 3520 2070.02.24
ola




8)&8 kDT, jif(e™, cs 6 -

Commercial
Installed :
. . i Operation
S.N. Company Project Location Capacity Date
K
(kW) (COoD)
) Lower  Chaku| _.
32 | Laughing Buddha Power Nepal Pvt. Ltd. Khol Sindhupalchowk 1800 2070.04.24
ola
33 | Ankhu Khola Jal Bidhyut Co. (P.) Ltd. Ankhu Khola - 1 | Dhading 8400 2070.05.05
34 | Bhairabkunda Hydropower Pvt. Ltd. Bhairab Kunda | Sindhupalchowk 3000 2071.02.22
35 | Radhi Bidyut Company Ltd. Radhi Khola Lamjung 4400 2071.02.31
36 | Pashupati Environmental Eng. Power Co. Pvt. Ltd. | Chhote Khola Gorkha 993 2071.03.09
37 | Mailung Khola Hydro Power Company (P.) Ltd. | Mailung Khola | Rasuwa 5000 2071.03.19
. Upper Puwa -1
Joshi Hydropower Development Company Pvt. Puwa
38 Hydropower ) 3000 2071.10.01
Ltd. . Mahjuwa,lllam
Project
39 | Sanima Mai Hydropower Limited Mai Khola Ilam 22000 2071.10.14
40 | Bojini Company Private Limited Jiri Khola Small | Dolkha 2200 2071.11.01
. Upper Hugdi .
41 | Ruru Hydropower Project (P) Ltd. Khol Gulmi 5000 2071.12.09
ola
42 | Butwal Power Company Ltd. Jhimruk Khola | Pyuthan 12000
43 | Butwal Power Company Ltd. Andhi Khola Syangza 9400 2071.12.22
44 | Prime Hydropower Co. Pvt. Ltd. Belkhu Dhading 518 2071.12.30
. Naugadh gad
45 | Api Power Company Pvt. Ltd. Kh f & Darchula 8500 2072.05.02
ola
46 | Kutheli Bukhari Small Hydropower (P).Ltd | Suspa Bukhari | Dolakha 998 2072.06.06
Total Capacity 302866

IPPs' Hydropower Projects (Under Construction ) as of Poush 30, 2072
(Financial Closure concluded projects)

Installed
SN Developers Projects Location | Capacity | PPA Date
(kw)
1 | Sunkoshi Hydro Power Co. Pvt. Ltd. Lower Indrawati Khola | Sindhupalchok | 4500 2066.08.23
2 | Eastern Hydropower (P.) Ltd. Pikhuwa Khola Bhojpur 2475 2066.07.24
3 | Upper Tamakoshi Hydropower Ltd. Upper Tamakoshi Dolkha 456000 2067.09.14
4 | Electro-com and Research Centre Pvt. Ltd. Jhyadi Khola Sindhupalchowk | 2000 2067.01.30
5 Mai Valley Hydropower Private Limited (Previously East Nepal) | Upper Mai Khola Ilam 9980 2061.12.19
6 | Shibani Hydropower Co. Pvt. Ltd. Phawa Khola Taplejung 4950 2063.12.01
7 | Nama Buddha hydropower Pvt. Ltd. Tinau Khola Palpa 990 2065.03.31
8 | Garjang Upatyaka Hydropower (P.) Ltd. Chake Khola Ramechhap 2830 2065.11.06
9 | Madi Power Pvt. Ltd. Upper Madi Kaski 25000 2066.05.21
10 | Himalayan Hydropower Pvt. Ltd. Namarjun Madi Kaski 11800 2066.05.30
11 | Sikles Hydropower Pvt. Ltd. Madkyu Khola Kaski 13000 2066.08.03
12 | Jumdi Hydropower Pvt. Ltd. Jumdi Khola Gulmi 1750 2066.10.21
13 | Barahi Hydropower Pvt.Itd Theule Khola Baglung 1500 2066.12.16
14 | Hira Ratna Hydropower P.Itd Tadi Khola Nuwakot 5000 2067.01.09
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15 | Energy Engineering Pvt.Itd Upper Mailung A Rasuwa 5000 2067.03.25
16 | Teleye Samyak Hydropower Company Pvt. Ltd. Dhansi Khola Rolpa 955 2067.04.12
17 | Greenlife Energy Pvt. Ltd. Khani khola-1 Dolakha 25000 2067.06.24
18 | Sinohydro-Sagarmatha Power Company (P) Ltd Upper Marsyangdi A | Lamjung 50000 2067.09.14
19 | Himalayan Urja Bikas Co. Pvt. Ltd. Upper Khimti Ramechhap 12000 2067.10.09
20 | Mount Kailash Energy Pvt. Ltd. Thapa Khola Myagdi 11200 2067.10.11
21 | Green Ventures Pvt. Ltd. Likhu-IV Ramechhap 120000 2067.10.19
22 | Robust Energy Pvt. Ltd. Mistri Khola Myagdi 42000 2067.10.20
23 | Daraudi Kalika Hydro Pvt. Ltd. Daraudi Khola A Gorkha 6000 2068.05.19
24 | Manang Trade Link Pvt. Ltd. Lower Modi Parbat 20000 2068.05.20
25 | Panchthar Power Company Pvt. Ltd. Hewa Khola A Panchthar 14900 2068.05.30
26 | Sanjen Hydropower Co.Limited Upper Sanjen Rasuwa 14800 2068.06.23
27 | Middle Bhotekoshi Jalbidhyut Company Ltd. Middle Bhotekoshi Sindhupalchowk | 102000 2068.07.28
28 | Chilime Hydro Power Company Ltd. Rasuwagadhi Rasuwa 111000 2068.07.28
29 | Water and Energy Nepal Pvt. Ltd. Badi Gad Baglung 6600 2068.07.13
30 | Sanjen Hydropower Company Limited Sanjen Rasuwa 42500 2068.08.19
31 | Gelun Hydropower Co.Pvt.Ltd Gelun Sindhupalchowk | 3200 2068.09.25
32 | Dronanchal Hydropower Co.Pvt.Ltd Dhunge-Jiri Dolakha 600 2068.09.25
33 | Mandakini Hydropower Limited Sardi Khola Kaski 4000 2068.11.11
34 | Dibyaswari Hydropower Limited Sabha Khola Sankhuwasabha | 4000 2068.11.17
35 | Dariyal Small Hydropower Pvt.Ltd Upper Belkhu Dhading 750 2068.11.28
36 | Sayapatri Hydropower Private Limited Daram Khola A Baglung 2500 2068.12.19
37 | Chhyangdi Hydropower Limited Chhandi Lamjung 2000 2068.12.23
38 | Himalayan Power Partner Pvt. Ltd. Dordi Khola Lamjung 27000 2069.03.01
39 | Sasa Engingeering Hydropower (P). Ltd Khani Khola(Dolakha) | Dolakha 30000 2069.03.25
, . Taplejung,
40 | Arun Kabeli Power Ltd. Kabeli B-1 25000 2069.03.29
Panchthar

41 | Rising Hydropower Compnay Ltd. Selang Khola Sindhupalchowk | 990 2069.03.31
42 | Pashupati Energy Development Co. Pvt. Ltd. Tungun-Thosne Lalitpur 4360 2069.04.05
43 | Pashupati Energy Development Co. Pvt. Ltd. Khani Khola Lalitpur 2000 2069.04.05
44 | Liberty Hydropower Pvt. Ltd. Upper Dordi A Lamjung 22000 2069.06.02
45 | Hydro Innovation Pvt. Ltd. Tinekhu Khola Dolakha 990 2069.06.08
46 | Salankhu Khola Hydropower Pvt. Ltd. Salankhu Khola Nuwakot 2500 2069.06.14
47 | Moonlight Hydropower Pvt. Ltd. Balephi A Sindhupalchowk | 10600 2069.07.14
48 | Sanvi Energy pvt. Ltd. Jogmai Ilam 7600 2069.08.07
49 | Sapsu Kalika Hydropower Co. Pvt. Ltd. Miya Khola Khotang 996 2069.08.10
50 | Middle Modi Hydropower Ltd. Middle Modi Parbat 15100 2069.08.21
51 | Reliable Hydropower Co. Pvt. Ltd. Khorunga Khola Terhathum 4800 2069.08.26
52 | Rara Hydropower Development Co. Pvt. Ltd. Upper Parajuli Khola | Dailekh 2150 2069.08.28
53 | Lohore Khola Hydropower Co. Pvt. Ltd. Lohore Khola Dailekh 4200 2069.09.08
54 | Dudhkoshi Power Company Pvt. Ltd. Rawa Khola Khotang 6500 2069.09.26
55 | Mandu Hydropower Company Pvt.Ltd Bagmati Khola Makawanpur | 20000 2069.10.7

56 | Sanima Mai Hydropower Ltd. Mai Cascade Ilam 7000 2069.10.12
57 | Madhya Midim Jalbidhyut Company P. Ltd. Middle Midim Lamjung 3100 2069.10.23
58 | Volcano Hydropower Pvt. Ltd. Teliya Khola Dhankuta 996 2069.10.25
59 | Union Hydropower Pvt Ltd. Midim Karapu Lamjung 3000 2069.10.28
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60 | Bidhyabasini Hydropower Development Co. (P.) Ltd. | Rudi Khola A ]I;?;iiung’ 6800 2069.10.28
61 | Himal Dolkha Hydropower Company Ltd. Mai sana Cascade Ilam 8000 2069.11.14
62 | Molung Hydropower Company Pvt. Ltd. Molung Khola Okhaldhunga | 7000 2069.11.21
63 | Betrawoti Hydropower Company (P).Ltd Phalankhu Khola Rasuwa 13700 2069.12.06
64 | Himalayan Urja Bikas Co. Pvt. Ltd. Upper Khimti I1 Ramechhap 7000 2069.12.09
65 | Salmanidevi Hydropower (P). Ltd Kapadi Gad Doti 3330 2069.12.11
66 | Dovan Hydropower Company Pvt. Ltd. Junbesi Khola Solukhumbu | 5200 2069.12.29
67 | Ghalemdi Hydro Ltd. (Previously, Cemat Power Dev C. (P). Ltd.) | Ghalemdi Khola Myagdi 4000 2069.12.30
68 | Bhugol Energy Dev Compay (P). Ltd Dwari Khola Dailekha 3750 2069.12.30
69 | Tallo Midim Jalbidhut Company Pvt. Ltd. Lower Midim Lamjung 996 2070.01.19
70 | Rairang Hydropower Development Company Ltd. Iwa Khola Taplejung 9900 2070.01.29
71 | Tangchhar Hydro Pvt. Ltd Tangchhar Mustang 2200 2070.02.20
72 | Abiral Hydropower Co. Pvt. Ltd. Upper Khadam Morang 990 2070.02.21
73 | Essel-Clean Solu Hydropower Pvt. Ltd. Lower Solu Solukhumbu | 82000 2070.07.15
74 | Consortium Power Developers Pvt. Ltd. Khare Khola Dolakha 24100 2070.07.15
75 | Upper Solu Hydroelectric Company Pvt. Ltd Solu Khola Solukhumbu | 23500 2070.07.24
76 | Singati Hydro Energy Pvt. Ltd. Singati Khola Dolakha 16000 2070.07.27
77 | 1di Hydropower Co. P. Ltd. Idi Khola Kaski 975 2070.09.01
78 | Puwa Khola-1 Hydropower P. Ltd. Puwa Khola -1 Ilam 4000 2070.10.09
79 | Buddha Bhumi Nepal Hydro Power Co. Pvt. Ltd. | Lower Tadi Nuwakot 4993 2070.12.10
80 | Mountain Hydro Nepal Pvt. Ltd. Tallo Hewa Khola | Panchthar 21600 2071.4.9

81 | Dordi Khola Jal Bidyut Company Ltd. Dordi-1 Khola Lamjung 10300 2071.7.19
82 | River Falls Hydropower Development Pvt. Ltd. | Down Piluwa Sankhuwasabha | 9500 2071.10.18
83 | Research and Development Group Pvt. Ltd. Rupse Khola Myagdi 4000 2071.12.17

Total Capacity 1617496

IPPs' Hydropower Projects in Different Stages of Development as of Poush 30, 2072
(Without Financial Closure)

Installed
SN Developers Projects Location Capacity | PPA Date
(kw)
) ) Narayani Shankar )
1 TMB Energietechnik ) Rupandehi 600 2063.10.25
Biomass

2 | Shiva Shree Hydropower (P.) Ltd. Upper Chaku A Sindhupalchowk 22200 2067.05.22
3 | Balephi Jalbidhyut Co. Ltd. Balephi Sindhupalchowk 50000 2067.09.08
4 | Ingwa Hydro Power Pvt. Ltd Upper Ingwa khola | Taplejung 9700 2068.03.10
S | Molnia Power Ltd. Upper Mailun Rasuwa 14300 2068.05.23

Jywala Sajhedari Hydropower Company .
6 Tame Khola Dailekha 1250 2068.06.08

Pvt. Ltd.
7 | Suryakunda Hydroelectric Pvt. Ltd. Upper Tadi Nuwakot 11000 2068.12.03
8 | Mai Valley Hydropower Private Limited | Upper Mai C Tlam 5100 2068.12.23
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9 | Universal Power Company Ltd. Lower Khare Dolakha 8260 2069.10.22
10 | Deurali Bahuudesiya Sahakari Sanstha Ltd. | Midim Khola Lamjung 100 2070.02.20
11 | Manakamana Engineering Hydropower Pvt. Ltd. | Ghatte Khola Dolakha 5000 2070.04.28
12 | Maya Khola Hydropower Co. Pvt. Ltd. | Maya Khola Sankhuwasabha 14900 2070.08.30
13 | Bidhyabasini Hydropower Development Co. Pvt.Ltd. | Rudi Khola B Lamjung 6600 2071.4.20
Ludee Hydropower Development Co.
14 Ludee Khola Gorkha 750 2071.4.21
Pvt.Ltd
) Sunkoshi (Tocardo
15 | Ashmita Hydropower Co. Pvt. Ltd. Ramechhap 400 2071.4.30
Technology)

16 | Shakti Urja Bikash Company Pvt. Ltd. Tauthali Khola Sindhupalchowk 950 2071.7.9
17 | Rasuwa Hydropower Pvt. Ltd Phalanku Khola Rasuwa 5000 2071.08.24
Jeuligad Small Hy- )

18 | Rangoon Khola Hydropower Pvt. Ltd. ) Bajhang 996 2071.10.20
dropower Project
19 | Peoples' Hydropower Company Pvt. Ltd. | Super Dordi 'Kha' | Lamjung 49600 2071.11.13
) o Solu Khola (Dudh-
20 | Hydro Venture Private Limited ) Solukhumbu 86000 2071.11.13
koshi)
21 | Global Hydropower Associate Pvt. Ltd. | Likhu-2 Solukhumbu/Ramechap | 33400 2071.11.19
22 | Paan Himalaya Energy Private Limited | Likhu-1 Solukhumbu/Ramechap | 51400 2071.11.19
23 | Numbur Himalaya HP Pvt. Ltd. Likhu Khola A Solukhumbu/Ramechap | 24200 2071.11.22
24 | Dipsabha Hydropower Pvt. Ltd. Sabha Khola A Sankhuwasabha 8300 2071.12.02
25 | Hydro Empire Pvt. Ltd. Upper Myagdi Myagdi 20000 2071.12.17
26 | Chandeshwori Mahadev Khola MH. Co. Pvt. Ltd. | Chulepu Khola Ramechhap 8520 2071.12.23
27 | Nyadi Hydropower Limited Nyadi Lamjung 30000 2072.02.12
28 | Suri Khola Hydropower Pvt. Ltd. Suri Khola Dolakha 6400 2072.02.20
29 | Sanigad Hydro Pvt. Ltd. Upper Sanigad Bajhang 10700 2072.03.15
30 | Kalanga Hydro Pvt. Ltd. Kalangagad Bajhang 15330 2072.03.15
31 | Sanigad Hydro Pvt. Ltd. Upper Kalangagad | Bajhang 38460 2072.03.15
32 | Dhaulagiri Kalika Hydro Pvt. Ltd. Darbang-Myagdi | Myagdi 25000 2072.04.28
] Upper Piluwa
33 | Menchhiyam Hydropower Pvt. Ltd. Sankhuwasabha 4720 2072.05.11
Khola 2
) o ) Panchthar and Taple-
34 | Kabeli Energy Limited Kabeli-A ) 37600 2072.06.07
jung
Upper Syange )
35 | Upper Syange Hydropower P. Ltd. Kol Lamjung 2400 2072.06.14
ola
) o Dolakha and Ramech-
36 | Peoples Hydro Co-operative Ltd. Khimti-2 b 48800 2072.06.14
ap
Kavrepalanchowk,
37 | Chauri Hydropower (P.) Ltd. Chauri Khola Ramechhap, Sindhupal- | 5000 2072.06.14
chowk, Dolakha
= 1 1 0 T S BB i i i i i i
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. ) Lower Chhote
38 | Pashupati Environmental Power Co. Pvt. Ltd. Khol Gorkha 997 2072.08.04
ola
39 | Diamond Hydropower Pvt. Ltd. Upper Daraudi-1 | Gorkha 10000 2072.08.14
40 | Makari Gad Hydropower Pvt. Ltd. Makarigad Darchula 10000 2072.08.29
41 | Huaning Development Pvt. Ltd. Upper Balephi A | Sindhupalchowk 36000 2072.08.29
. Bijayapur 2 .
42 | Civil Hydropower Pvt. Ltd. Kaski 4500 2072.09.12
yerop Khola Small
Upper Hewa
43 | Upper Hewa Khola Hydropower Co. Pvt. Ltd. Sankhuwasabha 8500 2072.09.23
Khola Small
44 | Multi Energy Development Pvt. Ltd. | Langtang Khola | Rasuwa 10000 2072.09.29
45 | Yambling Hydropower Pvt. Ltd. Yambling Khola | Sindhupalchowk 7270 2072.09.29
Total 750203
IPPs' Hydro Power Projects (Terminated Projects) as of Poush 30, 2072
. : Capacity | Reason for Termina-
S.N. Developer Project Location pacty . Date
(kW) tion
Kantipur Hydropower
1 Langtang 10000 Event of Default 2064.04.07
Company Pvt. Ltd.
2 | G-tech Nepal Pvt. Ltd. | Upper Modi 14000 Event of Default 2066.05.04
Beverian Hydropower )
3 Lower Nyadi 4500 Event of Default 2066.11.14
Nepal Pvt. Ltd.
Gorkha Hydropower
4 Daram Khola 5000 Event of Default 2067.01.26
Pvt. Ltd.
Mansarowar Powers .
5 Golmagad Doti 580 Event of Default 2070.02.08
(P.) Ltd.
Triyog Energy & De- i i i
6 Middle Gaddigad | Doti 3500 Event of Default 2070.02.08
velopment Pvt. Ltd.
Shreerup Hydropower . .
7 Seti Khola Chitwan 465 Event of Default 2070.02.17
Co. (P.) Ltd.
Universal Power Com-
8 Ladku Khola Kavrepalanchowk | 700 Event of Default 2070.02.31
pany (P) Ltd.
Dupcheshowr Ma- Event of Default
9 | hadev Hydro Co. (P) Middle Tadi Nuwakot 5325 related to Financial 2070.02.31
Ltd. Closure
Gayatri Hydro Power .
10 Charanawati Dolakha 980 Event of Default 2070.11.08
(P.) Ltd.
) Event of Default
Rshikesh Hydropower . . . .
11 Upper Jumdi Gulmi 995 related to Financial 2070.12.20
Pvt. Ltd.
Closure
Application of Genera-
12 |L.K. Power (P.) Ltd. | Dapcha-Roshi Kavrepalanchowk | 5000 tion License terminated | 2071.01.21
by DOED
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Event of Default
Eklekunda Hydropow- . .
13 Dorkhu Khola Nuwakot 990 related to Financial 2071.04.04
er Co.Pvt.Ltd
Closure
Upper Piluwa Khola . Event of Default
Upper Piluwa . .
14 | Hydropower Co. Pvt. Khol Sankhuwa Sabha | 9622 related to Financial 2071.04.06
ola
Ltd. Closure
Baishno Devi Hydro Lower Sunkoshi .
15 Sindhupalchowk | 9900 Event of Default 2071.05.25
Power (P.) Ltd. -1
Annapurna Group Pvt. ) ) Termination of Genera-
16 Madi-1 Khola Kaski 10000 o 2071.05.25
Ltd. tion license by DOED
Welcome Energy De- . .
17 Lower Balephi Sindhupalchowk | 18514 Event of Default 2071.09.04
velopment Co. (P.) Ltd.
Swayambhu Hydro- . Auto termination due to
18 Upper charnawati | Dolakha 2020 ) 2071.09.09
power Pvt. Ltd financial Unclosure
o Event of Default
Midim Hydropower . . . .
19 Midim Lamjung 3400 related to Financial 2072.01.17
Pvt. Ltd.
Closure
. Event of Default
Beni Hydropower ] .
20 ) Upper Solu Solukhumbu 18000 related to Financial 2072.02.03
Project Pvt. Ltd.
Closure
Apolo Hydropower Auto termination due to
21 Buku Khola Solukhumbu 6000 ) 2072.02.20
Pvt. Ltd. financial Unclosure
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