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Micro Hydro Projects
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Achham
Arghakhanchi
Baglung
Baitadi
Bajhang
Bajura
Bhojpur
Chitwan
Dadeldhura
Dailekh
Darchula
Dhading
Dhankuta
Dolakha
Dolpa

Doti
Gorkha
Gulmi
Humla

llam
Jajarkot
Jumla
Kailali
Kalikot
Kaski

Kavre palanchowk
khotang
Lalitpur

Lamjung

52
2.00
145
30
58
41
41

12
16
17
82
5.00
44

14
57
21
17.00
92
36
29

13

82

13
24

1,235.50
9.50
3,646.00
617.20
1546.00
1,758.50
508.25
31.50
123.00
277.50
553.50
972.25
162.50
1,195.70
396.00
445.00
1,015.90
398.70
518.40
496.50
836.70
830.20
9.00
581.00
248.00
968.24
891.50
45.00
438.70

13,619
146
33,931
6,395
17,001
19,391
4,845
570
1,173
2,984
6,266
9,075
1,609
11,969
3,593
4,154
10,521
4,311
4,393
5,030
8,765
8,053
186
4,849
1,876
9,949
8,314
441
3,819

Makwanpur
Manang

Mugu

Myagdi
Nawalparasi (E)
Nuwakot
Okhaldhunga
Palpa
Panchthar
Parbat
Pyuthan
Ramechhap
Rasuwa

Rolpa

Rukum (E)
Rukum (W)
Salyan
Sankhuwasava
Sindhuli
Sindhupalchowk
Solukhumbu
Surkhet
Syangja
Tanahun
Taplejung
Terhathum

Udayapur

45
12

38
44
10
67
36
68
13
12
42

41
30
52

18
43

58

22

44
38

181.80
298.60
217.00
562.00
302.30
86.00
1,215.20
338.50
896.50
194.00
187.00
438.00
63.50
965.10
993.50
1,215.50
13.00
367.00
419.10
416.60
1,752.00
79.00
157.10
272.50
1435.50
467.50
181.85

QY 3N aiffhicaa TAR BT 00T

2,308
1,688
2,271
5,475
4,307
912
13,064
3,571
9,120
1,923
2,083
4,760
702
10,102
10,157
12,907
257
3,024
4,672
4,273
14,402
1,025
1,464
2,355
13,321
4,321
1,865
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Improved Water Mill
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Achham
Baglung
Baitidi
Bajhang
Bajura
Chitwan
Dadeldhura
Dailekh
Darchula
Dhading
Dhankuta
Dolakha
Dolpa
Doti
Gorkha
Humla
llam
Jajarkot

142
40
522
215
124
18
231
275
242
545
3
629
50
263
57
13
69
295

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

-

Jumla

Kailali 125
Kalikot 591
Kaski 55
Kavre 776
Kavrepalanchowk 34
Khotang 18
Lalitpur 307
Lamjung 12
Myagdi 23
Makwanpur 1205
Manang 5
Mugu 11
Mustang 5
Nuwakot 1198
Okhaldhunga 200
Palpa 1
Panchthar 17

Solar Home System

-

O 00 N O L1 A W N

Achham
Arghakhanchi
Baglung
Baitadi
Bajhang
Bajura
Banke

Bara
Bardiya
Bhojpur
Chitwan
Dadeldhura
Dailekh
Dang
Darchula
Dhading
Dhankuta

24294
9517
4074
23053
22115
8414
13874
5226
5459
15142
13450
4606
42445
13330
16495
11979
2012

-

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Dhanusa 313
Dolakha 3222
Dolpa 4797
Doti 12953
Gorkha 5989
Gulmi 13632
Humla 4107
llam 5569
Jajarkot 28096
Jhapa 1414
Jumla 13292
Kailali 25591
Kalikot 22470
Kanchanpur 2148
Kapilbastu 278
Kaski 1792

Kavrepalanchowk 4820

QY3 aIftferlcaa THART 00T

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
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Parbat

Pyuthan
Ramechhap
Rashuwa

Rolpa

Rukum

Salyan
Sankhuwasabha
Sindhuli
Sindhupalchowk
Solukhumbu
Surkhet

Syanja
Tanahaun
Taplejung
Udayapur

-

78
440
187
131
162
216
5
438
678
31
493
1

1

2
22

-

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Khotang
Lalitpur
Lamjung
Mahottari
Makawanpur
Manang
Morang
Mugu
Mustang
Myagdi
Nawalparasi
Nuwakot
Okhaldhunga
Palpa
Panchthar
Parbat

Parsa

15233
1442
5402
1359
13968
135
2773
8281
1333
4851
10113
2547
13331
10279
9990
4504
1004
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- SN District | Numbers)

Pyuthan 11682 60 Sankhuwasabha 10030 68 Surkhet 20122
53 Ramechhap 13936 61 Saptari 3344 .

. 69 Syangja 4059

54 Rasuwa 1064 62 Sarlahi 10793
55 Rautahat 5184 63 Sindhuli 30264 70 Tanahu 1177
56 Rolpa 48951 64 Sindhupalchowk 2165 71 Taplejung 7854

57 Rukum 40291 65 Siraha 2516
) 72 Terhathum 2400

58 Rupandehi 63 66 Solukhumbu 4944
59 Salyan 38256 67 Sunsari 1766 73 Udayapur 24057

Institutional Solar Photovoltaic System
-

1 Aacham 146 191850 Kailali 53500
2 Aarghakhanchi 37 68000 30 Kalikot 66 118500
3  Baglung 25 92000 31 Kanchanpur 11 22000
4  Baitidi 80 127850 32 Kapilvastu 4 17400
5 Bajhang 153 232420 33 Kaski 12 24000
6 Bajura 69 103440 34 Kathmandu 11 331000
7 Banke 18 41500 35 Kavrepalanchowk 31 366000
8 Bara 7 14000 36 Khotang 43 73000
9 Bardiya 3 6000 37 Lalitpur 5 11500
10 Bhojpur 21 37000 38 Lamjung 20 41500
11 Chitwan 24 73100 39 Mahottari 11 23000
12 Dadeldhura 6 9500 40 Makwanpur 30 54500
13 Dailekh 73 109000 41 Maygdi 48 64145
14 Dang 20 38000 42 Morang 43 86500
15 Darchula 72 98055 43 Mugu 48 72660
16 Dhading 27 35285 44 Mustang 31 27510
17 Dhankuta 5 10000 45 Nawalparasi 19 51000
18 Dhanusha 36 69000 46 Nuwakot 1 1000
19 Dolakha 148 204030 47 Okhaldhunga 117 169190
20 Dolpa 65 78645 48 Panchthar 85 99300
21 Doti 53 69920 49 Palpa 18 37000
22 Gorkha 53 67370 50 Parbat 2 4500
23 Gulmi 43 91000 51 Parsa 2 3000
24 Humla 67 91825 52 Pyuthan 22 32000
25 llam 36 75500 53 Ramechhap 106 149880
26 Jajarkot 72 121500 54 Rautahat 15 19000
27 Jhapa 32 73400 55 Rolpa 88 157000
28 Jumla 119 170615 56 Rukum East 87 19700

QY3 aIftflcaa TARSBT 00T
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- Capacity (wP) - Capacity (wP)

Rukum West 31000 Solukhumbu 17500
58 Rupandehi 9 38800 67 Sunsari 5 7000
59 Salyan 96 139250 68 Surkhet 62 121000
60 Sankhuwasabha 59 71120 69 Syanjga 20 39000
61 Saptari 6 12500 70 Tanahu 3 6000
62 Sarlahi 31 52000 71 | el 57 80210
63 Sindhuli 40 59500
64 Sindhupalchowk 52 60500 72 | U E EHE
65 Siraha 15 28000 73 Udayapur 33 57000

Solar Irrigation System
- -

Achham Kailali 33 Parsa 175
2 Arghakhanchi 12 18 Kalikot 2 34  Pyuthan 18
3 Bajhang 1 19  Kanchanpur 30 35  Rautahat 209
4 Banke 107 20 Kapilbastu 100 36 Rolpa 12
5 Bara 86 21 Kaski 1 37 Rupandehi 33
6 Bardiya 43 22 Kavre 8 38 Saptari 117
7 Bhaktapur 6 23 Khotang 1 39 Sarlahi 219
8 Chitwan 174 24 Lalitpur 3 T »
9 Dang 21 25 Lamjung 1 -
10 Dhading 19 26  Mahottari 26 H andhupalchowk 1
11 Dhanusha 33 27  Makwanpur 20 N 42
12 Dolakha 15 28 Morang 152 R 66
13  Dolpa 2 29 Mugu 5 il R >
14 Gulmi 33 30 Nawalparasi 83 45 Syangja 2
15 llam 6 31 Nuwakot 2 46 Tanahu 5
16 Jhapa 99 32 Okhaldhunga 6 47  Udayapur 37

Solar Water Pumping System
2
2
1

Achham Bajhang Darchula
Dadeldhura 3 10 Dolakha

Dailekh 11 Doti

Dang 1 12 Gulmi

N
(o)}

Argakhanchi 2

w
~N
O

Baglung 3
Baitadi

N
w
o
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SN

14
15
16
17
18
19
20

llam

Kailali
Kalikot
Kaski

Kavre
Khotang
Makwanpur

Myagdi

2
1
2
2
2
2
1

SN

22
23
24
25
26
27
28

Domestic Biogas
I

O 00 N O uu » W N

o PN o BN o PSS e o e e o e o S
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Achham
Arghakhanchi
Baglung
Baitadi
Bajhang
Bajura
Banke
Bara
Bardiya
Bhaktapur
Bhojpur
Chitwan
Dadheldhura
Dailekh
Dang
Darchula
Dhading
Dhankuta
Dhanusha
Dolakha
Dolpa
Doti
Gorkha
Gulmi

Humla

952
999
78

283

6791
6622
13627
848
276
20382
216
233
13725
521
10340
2654
1309
2244

131
9035
1765

EIET

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Panchthar
Ramechhap
Rolpa
Rukum

Rukum-West

llam
Jajarkot
Jhapa
Jumla

Kailali
Kalikot
Kanchanpur
Kapilbastu
Kaski
Kathmandu
Kavre
Khotang
Lalitpur
Lamjung
Mahottari
Makwanpur
Manang
Morang
Mugu
Mustang
Myagdi
Nawalparasi
Nuwakot
Okhaldhunga
Palpa

Nawalpur
Okhaldhunga
Palpa

3

10
16
13
19

4

6754
95
26989

30672
264
19242
5687
19100
1466
11887
92
1884
12083
2546
28372

15299

14
1078
12051
5153
708
8509
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30
31
32
33
34
35
36

N T

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Salyan
Sarlahi
Sayangja
Sindhuli

Surkhet
Tanahun

Udaypur

Panchthar
Parbat
Parsa
Pyuthan
Ramechhap
Rasuwa
Rautahat
Rolpa
Rukum
Rupandehi
Salyan

Sankhuwasabha

Saptari
Sarlahi
Sindhuli

Sindhupalchok

Siraha
Solukhambu
Sunsari
Surkhet
Syangja
Tanahu
Taplejung
Tehrathum

Udayapur

Foifl ALEIDT cAMOT A B UTRT FHoif .

N o w

16
15

1002
989
1458
1825
2190
750
3320
313
68
8368
303
659
1199
6917
13119
2439
1238
174
5608
4805
9871
20561
268
1859
7154




Large Biogas Plant
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Mud ICS and Metalic ICS

Baglung
Banke
Bara
Bardiya
Bhaktapur
Chitwan
Dang
Dhading
Dhankuta
Dolkha
Gorkha
llam
Jhapa
Kailali
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16
17
18
19
20
21
22
23
24
25
26
27
28

Kaski
Kathmandu
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Pyuthan
Rupandehi
Saptari

Sarlahi
Sindhuli
Siraha
Sunsari
Surkhet
Syangja
Tanahun
Taplejung
Udayapur

15,663
8,865
43,418
31
25,103
13,317
17,798
2
21,690
425
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31,534
2,855
3,596
23,514
9,516
1,718
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16
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680
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Total Mud ICS | Metallic ICS Total Mud ICS | Metallic ICS

Morang 8,723 2,027 Rupandehi 10,489 548
44 Mugu 18 2,372 61  Salyan 22,690 238
45  Mustang - 3 62  Sankhuwasava 19,554 1,011
46  Myagdi 11,290 1,456 63  Saptari 3,881 6,178
47  Nawalparasi 3,695 585 64  Sarlahi 48,274 2,581
48  Nuwakot 19,640 10,042 65  Sindhuli 10,882 4,862
49  Okhaldhunga 12,690 3,704 66  Sindhupalcho- 16,845 17,330
50 Palpa 22,987 121 wk
51  Panchthar 16,137 251 67  Siraha 13,608 945
52 Parbat 16,792 388 68 Solukhumbhu 3,1 37 828
53 Parsa 7,667 857 69 Sunsari 1 1,806 950
54  Pyuthan 32,572 56 70  Surkhet 18,977 552
55  Ramechhap 21,330 4,479 71 Syangja 19,739 805
56  Rasuwa 3,601 5,480 72  Tanahu 13,986 3,328
57  Rautahat 58,056 3,468 73 Taplejung 13,727 902
58 Rolpa 12,314 558 74 Terhathum 18,045 81
59 Rukum 9,768 330 75 Udayapur 22,214 1,678
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The First Fuel Potential and Challenges in
Nepal's Sustainable Energy Pathway

Dr. Narayan Chaulagain
Senior Energy Specialist
and former Executive
Director of AEPC

Energy efficiency

is a cornerstone

of energy
system transformation.
In addition to the
savings needed to
achieve climate targets,
synergy effects with
renewable energies offer
great potential for the
decarbonization of the
economy and improving
air quality and public
health conditions.

Background

Energy efficiency is defined as measures
whose implementation results in the
better performance with less energy
consumption. As per the laws of
economics, increasing scarcity of energy
makes it necessary to relate the input to
the output for maximizing the respective
benefit. Energy efficiency is not just
saving energy at any cost rather it is an
energy sufficiency. Energy efficiency
does not mean sacrificing the desired
comfort, needs, growth or development.
Energy efficiency means a maximum
output with a fixed energy input, or
a fixed output with the minimum the
energy input. Energy efficiency requires a
forward-looking viewpoint and is linked
to the sustainability. Energy efficiency
and renewable energies are not in
competition with each other. The two
factors of an energy system complement
each other and together they could
achieve considerable synergy effects
and thus reduce the costs of the entire
energy system. For instance, energy
efficiency measures and the resulting
lower energy demand increase the share
of renewable energies in a country's
overall electricity mix which ultimately
accelerates the energy access. A systemic
energy development approach focusing
on the synergy effects and a coordinated
expansion of energy efficiency and
renewable energy provide the key to
decarbonize the economies and to
promote sustainable development.

Energy efficiency is a cornerstone
of energy system transformation. In
addition to the savings needed to
achieve climate targets, synergy effects
with renewable energies offer great
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potential for the decarbonization of
the economy and improving air quality
and public health conditions. Energy
efficiency can provide comparatively
more cost-effective solutions required
to meet the growing energy needs,
particularly in  resource-constrained
economies because the cost saving for a
unit of energy through energy efficiency
is cheaper than the cost required for
the new generation of the same unit.
Energy efficiency is increasingly being
considered as a major additional energy
resource in the context of national
and international efforts to achieve
sustainability targets. Energy efficiency
is beginning to give benefits both on the
supply and the demand side of energy in
the quest to achieve economic growth
while supporting energy security,
competitiveness and environmental
sustainability. Energy efficiency can
boost energy productivity because they
reduce the amount of energy needed
to produce each unit of gross domestic
product.

Energy efficiency is often called a “first
fuel” or “a major energy resource” with
large untapped potential in the context
of national and international efforts to
achieve sustainability targets (OECD/ IEA,
2014) because it is a source of energy in
its own created through saving. Energy
efficiency is a faster to install and cheaper
to invest compared to new generation
for the same amount of energy. The
government can invest in energy
efficiency ahead of other more complex
or costly energy sources. It avoids costs
associated with the construction of
new generation capacity. It focuses
more on “Negawatts” rather than on
“Megawatts". Energy efficiency is the key
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to driving incremental reductions in
energy intensity. In recent decades
some developed countries and
regions have been able to decouple
economic growth from energy
growth, in part due to major and
sustained energy efficiency efforts
(UN, 2010).

Benefits of Energy Efficiency and
Conservation

An increasing number of evidence
shows that energy efficiency can
deliver substantial value through
a wide range of economic,
environmental and social impacts
beyond the traditional focus
on energy demand reduction.
Broadly, energy efficiency can
stimulate economic and social
development, enhance energy
system sustainability, contribute
to environmental sustainability,
create jobs and increase prosperity.
Increased energy security is a
commonly cited economy-wide
benefit of energy conservation and
Efficiency.

OECD/ IEA (2018) reports that that
energy efficiency measures is one
of the cheapest GHG reductions
options and can contribute about
40% of the CO2 abatement needed
by 2050 to achieve emissions
reduction consistent with a target
of limiting global temperature
increase to 2 degrees Celsius.
Besides, energy efficiency can help
countries to expand energy access,
effectively enabling them to supply
power to more people through
existing or expanding energy
infrastructure.  Likewise, energy
efficiency has a variety of positive
impacts that support economic
growth by improving industrial
productivity and competitiveness.
One important potential is reducing
dependence on imports of oil and
other fossil fuels, thereby improving
their balance of trade and lowering
exposure to associated price and
volume volatility. Energy efficiency
can increase the affordability of

energy services as it has the effect
of reducing the per-unit cost. Energy
efficiency can help to reduce the
need for energy generation and
lower associated pollutants while
supporting economic growth. In
addition, by reducing the need
for energy infrastructure, energy
efficiency reduces the amount of
energy assets exposed to extreme
weather events, thereby boosting
resilience of the whole energy
system.

Energy efficiency is often called
a “first fuel” or “a major energy
resource” with large untapped
potential in the context of national
and international efforts to achieve
sustainability targets (OECD/ IEA,
2014) because it is a source of energy
in its own created through saving.
Energy efficiency is a faster to install
and cheaper to invest compared
to new generation for the same
amount of energy. The government
can invest in energy efficiency
ahead of other more complex or
costly energy sources. It avoids costs
associated with the construction of
new generation capacity. It focuses
more on “Negawatts” rather than
on “Megawatts” Energy efficiency
is the key to driving incremental
reductions in energy intensity. In
recent decades some developed
countries and regions have been
able to decouple economic growth
from energy growth, in part due
to major and sustained energy
efficiency efforts (UN, 2010).

Challenges of
Sustainable Energy
Development in Nepal

Despite its potential, two-thirds of
economically viable energy efficiency
potential across all sectors will remain
unrealized due to existing barriers,
like lack of adequate information,
split incentives, subsidized pricing
of energy, inadequate pricing of
externalities and a shortage of
financing. Because it represents a
negative quantity (i.e. energy not
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expended), energy efficiency is often
perceived as an intangible concept.
Its value is not always visible to
investors, consumers and policy
makers, and its role in enabling
achievement of diverse economic
and social goals is often undermined.
The actual scope of investment
relative to the large potential to
date indicates that energy efficiency
measures are under-valued in the
market, by both private sector actors
and government policy makers.

Nepal is currently facing three
different but interrelated energy
challenges. There is still a significant
part of the population out of the
access to clean, modern, affordable
and reliable energy sources. The
share of the productive use of
energy in Nepal is much lower than
that of non-productive use. Without
increasing the share of energy use in
productive sector, e.g. in commercial
sector and/or in manufacturing /
production industries, Nepal is less
likely to be benefitted from its ever-
increasing energy use, rather it is
just creating additional trade deficit.
Moreover, increased vulnerability
to energy supply is also one of the
major challenges to Nepal's energy
sector.

Despite a low level of energy
consumption, Nepal's current practice
of energy use is not as good as other
countries from the region. Nepal's
country average energy intensity, i.e.
the amount of energy consumed to
generate one unit of Gross Domestic
Product (GDP) in the year 2017 was
0.63 tonnes of oil equivalent per
1000 USD while that of India in the
same year was just 0.34 tonnes of oil
equivalent per 1000 USD (IEA, 2019).
In other words, on an average, Nepal
has been consuming higher amount
of energy to generate the same level
of outputs and products resulting in
a possibly reduced competitiveness
of Nepalese goods and services.
More efficient use of energy possibly
leads to higher productivity and
competitiveness due to reduced cost
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of the production, which is also related to higher quality
of life measured as Human Development Index (HDI) and
Prosperity Index. An analysis of energy intensity, HDI and
prosperity index shows that a higher energy intensity (i.e.
lower energy efficiency) generally is correlated with a higher
level of HDI and better prosperity index (see Table below).

Table : Key Energy and Development Indicators

Country TPES/caQita -{tI:)Ees/ﬁg: Prosperity | HDI
(toe/capita) USD¥) Index (2017)
Nepal 0.46 0.63 49 0.58
India 0.66 0.34 54 0.65
Philippines 0.55 0.19 56 0.71
China 2.21 0.14 61 0.76
USA 6.61 0.12 78 0.92
Germany 3.77 0.08 81 0.94
Norway 5.68 0.06 84 0.95
Note: * 2070 USD ; Source: IEA, 2019 ; UNDE 2019;

Legatum Institute, 20719

With limited resources available, the priority for energy
sector development generally tends to incline towards the
supply-side infrastructures putting the energy efficiency
infrastructures to the second priority. Nepal faces the
ollowi hall . . ici
(MoEWRI, 2018):

The potential benefits of energy efficiency are yet to be
known to wider communities of policy makers, planners,
development professionals and energy users.

There is a need to integrate energy efficiency with high
priority together with energy supply in the planning,
implementation and management of the overall energy
sector of the nation.

Nepal requires to establish a capable institutional structure
and regulatory mechanism for implementing the energy
efficiency programme and for creating necessary human
resources.

Nepal needs to formulate policies and regulatory
framework related to finance, tax and energy tariff in order
to create market for energy efficiency and make energy
market more energy efficiency friendly.

There is a growing need of access to financial resources
required for energy efficiency

The existing technological, institutional and human
resources capacities related energy efficiency products
and services are still limited.

Conclusion

In order to fully utilize the potential of the first fuel - energy
efficiency and conservation - and to contribute to Nepal's
sustainable economic and social development, a systemic
energy development approach together with dedicated
institutional, policy and legal framework on energy
efficiency and conservation is required. Otherwise, like
many good initiatives, energy efficiency and conservation
also will be just like a wishful thinking failing to show
expected impacts.
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Electricity

Regulation in Nepal

Dr. Ram Prasad Dhital
Member
Electricity Regulatory Commission

The series of

regulatory

reform are still
taking place with varied
degree of success.
Based on the respective
legislations enacting
the regulators, power
and function of each
regulator varies from
country to country;
however, few principles
are at the heart of every
regulator. Promotion
of competition and
protection of consumer’s
interest is the
fundamental principle
that every regulator
strives to achieve.

Regulation of utilities started in
the 19th century and these days,
independent regulation of electric
utility is considered essential for
ascertaining transparency and
accountability in the sector and
to balance divergent interest of
consumers and investors ensuring
that electricity infrastructure investors
are rewarded with adequate return
on their investment, which is often
subject to high operational risks,
while consumers are guaranteed with
reliable, safe and quality electricity.
However, the concept isn't very old
in South Asian region. Although
attempts for power sector reform
began in the early 1990s, it was
only in late 1990s that this region
saw independent sector regulators
come into operation. The series of
regulatory reform are still taking
place with varied degree of success.
Based on the respective legislations
enacting the regulators, power and
function of each regulator varies from
country to country; however, few
principles are at the heart of every
regulator. Promotion of competition
and protection of consumer’s interest
is the fundamental principle that
every regulator strives to achieve.

The need of an independent body for
regulating electricity utilities of Nepal
was realized long ago; however, it
wasn't until recently that Electricity
Regulatory Commission “Commission”
came into operation. The Electricity
Regulatory Commission Act
(2017) and Regulations (2018)
provided legal framework for
the Commission to operate. The
Commission is  responsible  for
technical management, determining
of generation, distribution/retail and
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transmission tariff, regulation of power
purchase, maintaining competition
and safeguarding consumer
interest, maintaining organizational
good governance, enhancing
organizational capacity of licensees,
providing necessary suggestions and
recommendations to the Government
with respect to the electricity sector,
and resolving disputes between
licensees, stakeholders and common
people. Unlike other regulators, the
Commission does not have licensing
authority.

Nepal Electricity Authority Act
(1984) has given sole authority to
Nepal Electricity Authority (NEA) for
generation, transmission, distribution
of electricity along with consumer
tariff ~ determination. However,
Electricity Act (1992) and Regulation
(1993) provided for necessary
provisions to enable private sectors in
electricity generation. The Act and the
Regulation also provided a legal basis
for establishment of Electricity Tariff
Fixation Commission responsible
for determining consumer tariff.
NEA is the sole player for power
purchase along with construction and
operation of transmission lines, which
has barred the concept of multi-buyer
and multi-seller resulting in people
being unable to choose distribution
utility of their choice. Even for
generation licensees, single buyer
system poses a risk because it means
no bargaining power for the seller as
terms and conditions of sales are set
based on the purchase requirement
of the buyer. Apart from technical
reasons, investors are at risk due
to the inability of power producers
to maintain good governance. The
role of the Commission is essential
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to mitigate challenges and risks associated with lack of
competition at various fronts of electricity services.

To make the electricity sector more competitive, well-
governed, transparent and aligned to internationally
accepted technical and operational standards, the
Commission is required to take some definite steps. The
Commission should implement certain foundational
principles in implementation, (a) consumers get quality
and safe electricity service, (b) electricity licensee get a
fair return on equity (c) consumers’ rights be protected,
(d) technological and non-technological parts of the
electricity business be developed as per international
standards, (e) tariffs be determined transparently based
on cost and incentives, (f) sector be more competitive, (g)
internal control system in the generation, transmission
and distribution of electricity be established for good-
governance, (h) disputes be resolved in accordance with
national and international mechanisms.

Upon implementation of the basic principles, the
Commission may adopt different models of regulation. For
example, there may be a controlled model where standards
are defined by law and the regulator prescribes for penalty
for every non-compliances which is deemed relevant in
centralized system of governance. Likewise, there is the
self-regulation model where the licensees make their own
regulation strategy or standard and maintain the same.
Such a model is relevant in a more open governance
system. The next model is the regulation based on carrot
and stick approach with provisions of penalty for non-
compliances and incentives for conformity. For Nepal, the
latter of the three models of regulation looks appropriate.

Challenges of
Regulations in Nepal

The Commission was conceptualized to make Nepal’s
electricity market more competitive, determine tariffs
more transparently, ensure reach of new and old operators
in the electricity system, make safe and reliable supply of
electricity and ensure consumers are getting standard
services as per paid tariff. This, in itself, is a demanding
endeavor. The Commission is faced with some other
challenges owing to the dynamic nature of the sector and
country need.

Firstly, there is a challenge in facilitating the process of
improving people’s access to grid electricity while there
is also a need to ensure that accessed electricity is of
quality, safe and reliable. It is necessary to ensure proper
utilization of available natural resources to guarantee
Nepal becomes self-dependent in electricity generation.
All these needs are urgent and properly addressing these
incur significant capital expenditure. The Commission is
required to ensure that these urgent needs are addressed
without significant surge in electricity prices.
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There is a growing need to incorporate established
and emerging practices of international markets into
the Nepali electricity sector. The private sector has, for
quite some time, sought a more dynamic sector with
open access to electrical networks, active power trading
licensees and reduced cross-subsidies. The Commission
is also expected to take immediate steps to facilitate
such practices. The Commission is also anticipated to
accommodate latest trends such as renewable energy
integration, incorporation of distributed generation, grid
scale battery storages, smart grid, etc. This is especially
important in countries like Nepal that the Commission
ensures level playing field in electricity markets between
distributed generation (DG) and large scale power
generation and improve network and market access of
distributed generation and electricity supply from the
vast renewable energy resources in the country. There is
also a growing need to formulate regulatory instruments
to ensure increased sectoral governance and growth
of organizational capacity. The Commission, being a
nascent regulator, addressing the immediate needs
and expectations of various stakeholders pose a great
challenge. It is noteworthy that the sector has come of
ages without any active regulatory intervention. Hence,
it is needed that the Commission tread very carefully as
any serious missteps could potentially lead to extreme
situations of regulatory shock or regulatory capture.

Opportunity of
Electricity Sector Regulation in Nepal

Although electricity sector regulation is challenging
and if done properly, holds many opportunities. Firstly,
Nepal’s electricity sector is on the verge of transformation
and the Commission could be vital to make the process
more sustainable and beneficial. Nepal is soon expected
to transition from the state of year-round deficiency to
a seasonal surplus to a complete self-dependence in
generation. The Commission may need to use regulatory
tools such as tariffs and other instruments to ensure that
the entire nation equitably gets benefits in such a scenario.
Furthermore, the Commission also has an opportunity to
use tools to bring about increased domestic consumption
of electricity, which will be a giant leap for a nation whose
per capita electricity consumption is still below 300 units
per year.

The Government has targeted to provide access to
electricity for all by 2023. The Commission has an
inescapable role in facilitating this process in not just
accomplishing its target but also in motivating it to do so.

To ensure reliability of supply and increased prospects of
cross border sale of Nepal's hydroelectricity, Nepal needs to
open up to cross border transmission line interconnection
and electricity trade. The Commission has an opportunity
to work in tandem with the Government and the utility
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to guarantee technical and legal prerequisites are timely
put in place to ensure success in this regard. Apart from
that, the Commission also has an opportunity to frame
regulatory instruments to allow open access, reduce
cross subsidy among different consumer groups as well
as maintain good governance of the licensees which
will make the sector more competitive and safeguard
consumer’s interest. However, many of such benefits will
not be instantly achieved and shall only take shape on the
long run.

Journey to Maturity

As the Commission slowly journeys towards maturity, it
should move forward in a phased manner to save itself
from extreme circumstances of regulatory capture or
shock. It is found out that such an approach is accepted by
most regulatory bodies of the region in the initial phases.
The operation of the Commission can be divided into the
following three stages.

The first stage is expected to be of around three years
where current practices are unified and progressed.
The Commission will also work towards strengthening
its organizational structure. In this way, the primary
stakeholders will accept decisions as they are done in a
more guided manner through regulatory instruments. In
this period, all the stakeholders must be informed about
the Commission’s presence, jurisdiction, prospective work-
plan, etc. In the second stage, new regulatory instruments
are to be implemented with necessary consultation
with stakeholders. At this stage of around two years,

the Commission shall be established as an independent
regulatory body. In the third stage, the Commission
shall implement necessary instruments for the purpose
of improving the electricity market and implementing
competition. Similarly, the Commission shall attain
capacity to deliver suggestions to the government after
strengthening capacity and resources.

By developing itself through these three stages, the
Commission shall use modern technology, sectorial
experts, and its structural mechanisms to discuss on the
current problems in the sector such as of the interest rates,
refinancing, debt period, etc. For sustainable resolution,
the Commission must coordinate with other regulatory
agencies like Nepal Rastra Bank, Securities Board of Nepal,
Insurance Board of Nepal and Nepal Bankers Association.
The Commission will have to implement standards of good
governance for Independent Power Producers (IPPs).

Lastly, there is consensus that the nation is expected
to reap greater benefits if the challenges along with
the opportunities are correctly addressed and managed.
The need of the hour is to upkeep recent developments
in the power sector to increase certainty of the market
for Nepal's electricity, to increase professionalism
among IPPs, to draft and implement regulatory
instruments, to enable distribution utilities to provide
reliable, accessible, standard and safe electricity services,
and to foster coordination and cooperation between
all the stakeholders involved in the development of the
power sector.

QY3 aIftflcaa TARSBT 00T

Foifl ALEIDT cAMOT A B UTRT FHoif .



Renewable Energy for Energy Security

Experience of Working with

www.aepc.gov.np

AEPC for the Development of the
Renewable Energy Sector in Nepal

Mr. Ganesh Ram Shrestha
Founder And Senior Advisor
Centre For Rural Technology

Nepal (Crt/ N)

Nepal, to

ensure the

promotion of
sustainable energy, has
signed the Sustainable
Energy for All (SE4ALL)
initiative in 2012,
targeting the provision
of Clean Energy to All
by 2030. Moreover,
the Sustainable
Development Goals
(SDGSs) have been
integrated into Nepal'’s
National Development
Frameworks and has
developed the SDGs
Roadmap for 2016- 2030.

AEPC has played a very crucial part
in the development and promotion
of renewable/alternative  energy
technologies in Nepal. From RETs
promotion to the formulation of
RE Policies and Strategies, it has
contributed in providing affordable,
high- quality energy services to
communities. On the auspicious
occasion of AEPC’s 25th Years of
service to the country, CRT/N’s like to
express its sincere congratulations and
wished for its successful endeavors in
future.

Energy is the inseparable aspect of
modernization and a pillar for the
overall socio-economic development.
According to Economic  Survey
2077/78, renewable contribute to
3.2% of energy consumption while
traditional sources contribute of 68.6%
of energy consumption. Traditional
sources of energy have negative
effects on the environment and the
public health. Therefore, to reduce the
dependency ontraditional fuel sources
there is a high need of promoting
renewable energy technologies (RETs).
This will not only provide access to
modern energy but also will improve
the livelihoods of rural people, will
create employment opportunities and
secure energy system of the country.

Nepal, to ensure the promotion of
sustainable energy, has signed the
Sustainable Energy for All (SE4ALL)
initiative in 2012, targeting the
provision of Clean Energy to All by
2030. Moreover, the Sustainable
Development Goals (SDGs) have
been integrated into Nepal’s National
Development Frameworks and has
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developed the SDGs Roadmap for
2016- 2030. Hence to achieve goals of
SE4ALL and SDGs, especially SDG # 7
and # 5 development and promotion
of renewable energy technologies
(RETs) and gender equality have
become most crucial.

Centre for Rural Technology, Nepal
(CRT/N) is one of the pioneer
organizations working on renewable
energy sector in Nepal. It was
established in August 1989 with the
following objectives:

® Promote and disseminate
rural/appropriate technologies
to meet the basic needs of the
people and improve their quality
of life.

® Conduct adaptive and action-
oriented research on indigenous
and improved rural/appropriate
technologies.

e Train and transfer technical
information and know-how
on production, installation
and management of
rural/appropriate technologies.

® Assist in development of

technical and institutional
capabilities for sustainable
development.

® Provide technical support and
consulting services in the field
of rural energy and environment
conservation

Since the establishment of Alternative
Energy Promotion Centre (AEPC)
in 1996, as a central body of the
Government of Nepal (GoN), is
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1999
2008

CRT/N worked as a implementing partner of
National ICS Programme for AEPC/ESAP

CRT/N contributed in preparing Gondor and
Social inclusion Strategy for AEPC/ESAP

Initiation of improved Cookstoves Programme

2012

with Carbon Finance in seven districts of Far
Western Development Region supported by SNV

in partnershipwith AEPC

Policy support from AEPC on Energy Empowering

2016

Women Uping Lives and Groon and inclusive

Energy (CE) Nepal Programme

AEPC has played

a very crucial role

in the promotion
of alternative energy,
across the country. Its
policy support and
cooperation to CRT/N
has created conducive
environment to implement
the RE based projects and
programme to benefit
the rural communities
through capacity building
in promotion of the
energy based enterprises
and making them
aware of adoption of RE
technologies.

engaged in the renewable energy
policy formulation, planning and
facilitating the implementation of the
policies/plans. It is an intermediary
institution between the operational
level NGOs/private promoters of
renewable energy and policy decision
levels in relevant ministries, hence
has eased organizations like CRT/N
for designing and implementing its
projects.

CRT/N been one of the trusted
partners of AEPC to execute its
Rural and Renewable Energy (RE)
based projects and programmes.
Meanwhile, the policy supports from
AEPC to CRT/N have been the key
to implement the projects along
with the engaging the Provincial
and Local Government to reach out
and benefit the rural communities
in general and women in particular
in RE sector through promotion of
women entrepreneurs and sensitizing
them in adoption of appropriate RE
technologies. Some of the programs
conducted in collaboration of CRT/N
and AEPC are:

AEPC has been an indispensable
actor in providing policy support
for implementation of projects and
programme  targeting  Women'’s
Economic Empowerment through RE
vis-a-vis:"Energy:EmpoweringWomen
Uplifting Lives ", “Gender and Energy
Research Programme” and “Green and
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Inclusive Energy Programme Nepal”.
These projects and programmes
were funded by International
Network on Gender and Sustainable
Energy and Humanist Institute for
Co-operation with Developing
Countries  (ENERGIA/Hivos)  and
other Development Organizations.
Agricultural ~ Development  Bank
Ltd (ADBL) and other  Financial
Institutions have also played vital
roles in providing investment credits
to the rural communities specially
rural women for the development
of energy-based enterprises in the
project areas where CRT/N and its
Partners Organizations have been
engaged.

CRT/N is actively engaged in
upgrading traditional technologies as
well as development and promotion
of new technologies with diversified
and versatile applications to meet
rural needs. It has successfully installed
more than 350000 Improved Cooking
Stoves (ICSs), 9000 Improved Water
Mill Electrification (IWME), supported
2800 women entrepreneurs based
on productive use of energy and has
created awareness among more than
five million population on RE and
Gender Equality and Social Inclusion
(GESI). CRT/N express its sincere
thanks to AEPC for policy support
to mud ICS, Metallic ICS, Biogas
and IWM.

AEPC has played a very crucial role
in the promotion of alternative
energy, across the country. Its policy
support and cooperation to CRT/N
has created conducive environment
to implement the RE based projects
and programme to benefit the rural
communities  through  capacity
building in promotion of the energy
based enterprises and making them
aware of adoption of RE technologies.
Similar cooperation and collaboration
between AEPC and CRT/N is inevitable
for development, promotion and
expansion of RE technologies in
sustainable way to improve the
livelihoods of rural people in the long
run.
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Collaboration between CES and AEPC for
R&D in Renewable Energy Sector of Nepal

Prof. Dr. Tri Ratna Bajracharya
Director, Centre for Energy Studies,
IoE, Tribhuvan University

The seventh

plan (1985-

1990) embraced
alternative energy in
the national planning
framework and adopted
the policy to encourage
alternative sources
of energy; especially
biogas, solar, and
wind. Based on the
AEPC Report, Progress
at Glance FY 2017/18
(AEPC, 2018), the eighth
plan (1992-1997) marks
the first plan of the
democratic government
of Nepal after the
restoration of democracy
in 1990.

Role of Energy

Energy is involved in any production
and consumption activities as basic
input. Therefore, the country's
economic  development is the
function of energy consumption.
Energy consumption drives economic
productivity and industrial growth
and is fundamental to the operation
of any modern economy. The
Human Development Index (HDI)
Report released by United Nations
Development  Program  (UNDP)
measureshumanwell-beinginasociety
in terms of three dimensions: long and
healthy life, being knowledgeable,
and a decent standard of living. Energy
influences all these dimensions as it
is undeniably essential to meet the
basic human need as food and water,
acquire acceptable living condition as
to health care, education, shelter, and
employment. According to the recent
HDI Report (UNDP, 2021), Norway
(0.957) ranks in the first position
whereas Nepal (0.602) ranks 142. If
we compare the energy consumption
of these two countries, there is a vast
difference (in 2019, Norway: 23.2 MWh
and Nepal: 0.23 MWh) (IEA, 2021). As
per the half-year review report of the
Ministry of Finance, the Government of
Nepal, per capita energy consumption
has increased by 22 units per person to
265 units.

Energy Sector
Scenario of Nepal

The residential sector is the primary
consumer of electricity in Nepal
accounting for 44% of the total
electricity consumption where
69% population still rely on solid
biomass as the primary fuel for
cooking. The energy consumption
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mix for the reporting period depicts
the contribution of renewable
energy at 3.2% of national energy
consumption. The Government of
Nepal has demonstrably recognized
the importance of renewable
energy in Nepal which is reflected
in its periodic plans. The Alternative
Energy Promotion Centre (AEPC) was
established in 1996 with the mandate
to promote renewable energy in
Nepal. This was one of the key policy
outcomes of the Ninth Plan. In its
journey to the 25th year, AEPC now
stood as the national focal agency
for renewable energy and energy
efficiency in Nepal. The Ministry of
Energy, Water Resources and Irrigation
(MoEWRI) White Paper, 2018 adopts
a policy to establish a challenge fund
to develop 100-500 kW solar energy
at each local level. Similarly, it focuses
to develop AEPC as a “Center of
Excellence” in renewable energy and
also has prioritized the establishment
of a national carbon market for
renewable energy. In 25 years of
its service, AEPC has successfully
executed several major programs with
support from external development
partners (DPs).

Development of Nepal's
Renewable Energy Sector in
last 25 years

The seventh plan (1985-1990)
embraced alternative energy in the
national planning framework and
adopted the policy to encourage
alternativesourcesofenergy;especially
biogas, solar, and wind. Based on the
AEPC Report, Progress at Glance FY
2017/18 (AEPC, 2018), the eighth plan
(1992-1997) marks the first plan of
the democratic government of Nepal
after the restoration of democracy in
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1990. The plan continued with the
alternative energy agenda adopted
by the previous plan and realized
the need to set up an alternative
energy agency to implement
and coordinate different energy-
related programs. By the Ninth Plan
(1997-2002), the development of
rural energy was recognized as a
means to increase employment
opportunity with the aim to develop
economic foundations, enhance the
rural living standard and maintain
environmental sustainability. The
tenth plan (2002-2007) came up
with the quantitative targets for
the deployment of renewable
energy technologies and adopted
a long-term vision of accelerating
economic development, increasing
employment opportunities,
and maintaining environmental
sustainability. By the time the Three
Year Interim Plan (2007-2010) was
formulated  renewable  energy
sector had attained the necessary
institutional, organizational,
and execution framework for its
implementation in Nepal. The three
Year Plan (2010-2013) adopted a
long-term vision of ensuring a 10%
contribution of renewable energy
in the energy mix such that 30%
penetration is achieved among the
population with access to electricity.
The Thirteenth Plan (2013-2016)
adopted the strategy of research
and development (R&D), and
technology transfer of renewable
energy technologies, mobilization
of internal and external resources
including those from carbon revenue
and research, development, and
management of energy efficiency
measures in renewable energy
technologies. The Fourteenth plan
(2016- 2018) was formulated as the
first plan after the promulgation of
the constitution by the historical
constituent assembly. This plan had
envisioned building an independent,
advanced, and socialism-oriented
national economy by becoming
self-dependent  in  agricultural
products, medicine, and the energy

sector. It had targeted to reach the
level of a middle-income country
through a public welfare state with
social justice. The target has been
underachieved in the expansion of
electricity generation capacity while
the target has been overachieved
in the expansion of transmission
lines, leakage control, and access to
electricity.

The 15th Plan (2019 to 2023) is very
impressive. Some of the key features
are as follows.

Long term vision: fulfilling the shared
national aspiration for “Prosperous
Nepal, Happy Nepali” by making
Nepal a high-income country (per
capita income USD 12,100) by 2043

Key energy sector targets: 5,000
MW  installed capacity, 99%
electrification coverage, 700 kWh
per capita electricity consumption,
and 12% share of RE in overall energy
consumption

Establishment of CES
and Human Resource
Development in Energy
Sector

Center for Energy Studies (CES) is
the apex science and technology
institute of Nepal. After the strong
recommendation of over 200
national and international experts
and professionals who participated
in the International Conference
on “Role of Renewable Energy
Technologies for Rural Development
(RETRUD 98)", CES was established on
21 January 1999. This conference was
jointly organized by the Alternative
Energy Promotion Centre (AEPC) and
the Institute of Engineering (IoE). The
Center's main objective is to promote
renewable energy technologies
for the country's sustainable
development by developing human
resources and disseminating
information. CES has strong tie-up
with AEPC since its establishment.
Accordingly, with the support of
AEPC, CES has established strong
relationships with many institutions;
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namely other Universities,
Institutions abroad, International,
National Non-Governmental
Organizations, Government
and Private Agencies, Energy
Entrepreneurs, and Professionals.
This opportunity is being used to
bring all the stakeholders together,
from academic research to field-
level activities for sustainable
development. To date, CES has been
on record for conducting more
than 50 training, 75 awareness
programs, 43  workshops and
seminars, 1 national conference,
and 4 international conferences in
collaboration with AEPC and other
partners.

Academic Programs
Evolution in IOE/CES and
Role of AEPC

Accordance with AEPC's mandate
and strong support, CES jointly
with the University of Colorado,
Boulder initiated developing the
first master program in the energy
sector in Nepal. Technical support
was received from the University
of Colorado, Boulder, USA for
developing courses in Masters
of Science in Renewable Energy
Engineering (MSREE). Finally, this
master's program was started in
2001. Since then the program
is running exceptionally and
graduates of this program have
been in the leading positions in
national as well as international
organizations.

With the growth indemand for quality
humanresourcesinthe energy sector,
in 2012, M.Sc. Engineering in Energy
Systems Planning and Management
(MSESPM) was started by CES jointly
with the Institute of Energy Systems
and Thermodynamics of Vienna
University of Technology, Vienna,
Austria. Similarly, CES initiated M.Sc.
in Energy for Sustainable Social
Development (MSESSD) and M.Sc.
in Energy Efficient Building (MSEEB)
with support from the EU and
Austrian Governments.
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International Conference in
Energy Sector

In an attempt to contribute to the
global realization and knowledge
sharing in this sector, CES jointly
with the AEPC held the first-ever
International Conference in Nepal
on Renewable Energy Technology
for Rural Development (RETRUD-98)
in 1998 which was followed by 2nd
(RETRUD-03) and 3rd (RETRUD-11) in
2003 and 2011 respectively. Between
the 2nd and 3rd International
Conferences, a National Conference
(RETRUD-06) was organized which
helped in bringing significant
policy changes to the national
RE  sector. While RETRUD-98,
helped in exchanging experience
and information in the field of
renewable  energy technology,
RETRUD-03 contributed to exploring
existing engineering educational
activities, disseminating successful
RETs undertaken in participating
countries, and developing closer
cooperation. Likewise, RETRUD-11
putits focus on climate change which
was succeeded in bringing together
wider and dignified participation
from all over, meeting its objectives.

Building upon the experience
of successful completion of past
conferences, the Renewable

Energy Technology for Rural and
Urban Development (RETRUD-18)
Conference was held in Kathmandu,
Nepal between 29th and 31st
October 2018. The conference
organized jointly with AEPC provided
aplatformfordisseminating the latest
knowledge in RET from professionals,
academicians, and practitioners

alike. It stood as a great platform and
experience for Nepalese working in
various sectors as well as establishing
the relationship between Nepalese
professionals and researchers and
academic sectors.

Collaborative Work on R&D

CES has established several
national-level research and
training infrastructure including

Energy Efficiency Training and
Demonstration Laboratory, Zero
Energy House and Renewable
Energy Park and Active and Problem-
based Learning lab with support
from Alternative Energy Promotion
Centre, NEEP/GIZ and ERASMUS+
program. It has facilitated the
Government of Nepal through AEPC
and related government agencies
and development partners during
the development of major energy-
related plans and policies like
Renewable Energy Perspective Plan
of Nepal, 2001-2020, Renewable
Energy Subsidy Policy, Integrated
Energy Strategy, Climate Change
Policy, Long Term Strategy for Net
Zero Emission in Nepal 2021, Energy
Consumption and Supply Situation
in the Federal System of Nepal
(Province No. 1 and Province No.
2), ongoing Nationally Determined
Contribution (NDC) Action Plan, etc.

Conclusions

R&D is an integral part of the need-
based and sustainable development
of the energy sector in the country.
An effective solution is only
possible with adequate knowledge
of problems associated with the

sector. Following this, CES has been
working as the think tank for the
government generating evidence-
based researches, reviewing and
formulating policies for energy sector
development. It has been working
continuously in the field of human
resource development to fill the
gap in the field of both engineering
and management with a multi-
disciplinary approach and problem-
based education.

It is well understood that R&D in
the energy sector is undeniable.
Much effort has been made for
producing human resources in the
energy sector in Nepal. Research-
based education in engineering;
particularly in the energy sector is
one of the requirements at present.
Many industrialized countries and
economic emerging countries bring
forward significant investment in
R&D works because financing in
R&D is a future investment. In the
case of Nepal, the government
through AEPC has been putting
initiatives on developing, promoting
and innovating in the renewable
energy sector and energy efficiency
which is highly appreciated. It is
observed that the future energy
supply systems will depend highly
on new and innovative technologies;
specifically in the energy generation
and exploitation of renewable
resources as well as energy efficiency
improvements. Innovation in this
sector largely takes place within
the interest of common global
challenges. Therefore, AEPC jointly
with academic research institutions
must focus on R&D in the energy
sector.
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Collaboration between KU and AEPC
for Development of
Renewable Energy Sector in Nepal

Prof. Dr. Bim Prasad Shrestha

Kathmandu University

Nabin Kumar Shrestha
AEPC Nepal

In 2008, KU

Department

of Mechanical
Engineering in joint
collaboration with
Alternative Energy
Promotion Center
(AEPC)/Energy Sector
Assistance Program
(ESAP) started its action
research project in

improve cooking stoves.

Addressing energy access to all, mainly to rural areas of Nepal using renewable energy
sources is the main goal of AEPC. In order to achieve the targets, all level of society and
institutions needs to be engaged. Kathmandu University (KU), school of engineering
since its establishment is doing research in renewable energy systems. Kathmandu
University and AEPC has collaborated in many projects for research, development, and
implementation. Department of Mechanical engineering, Kathmandu University tied
up with AEPC to work in Renewable energy field with Memorandum of Understanding
(MOU) in 2007. Both institutions have worked together in many fields of Renewable
energy to uplift and develop the sector and society. KU and AEPC has worked
together in Biomass, solar, and hydro power sector. AEPC has helped KU by funding in
different Renewable Energy research and development activities. Improve technology
requirement has helped to engage and cooperate these two institutions and have
accomplished many research and action projects.

KU started biomass research and development (R&D) activities in the year 1994
through establishment of biomass stove testing laboratory (BSTL) at department of
mechanical engineering. Its main objective is to conduct R&D on Improved cooking
stoves for the betterment of livelihood of the inhabitants of rural community as
an institutional contribution to the society. Till date, with support from different
national and international partners, KU-BSTL has continuously conducting research
and business development activities on metallic, mud and hybrid cooking stoves
for cooking, room heating and electricity generation. KU started working with AEPC
from 2007 in cooking stove research, modification of design, development, training,
dissemination and other projects on biomass technologies. In 2008, KU Department
of Mechanical Engineering in joint collaboration with Alternative Energy Promotion
Center (AEPC)/Energy Sector Assistance Program (ESAP) started its action research
project in improve cooking stoves. There were mainly two key activities, they were
1)to identify appropriate improved metallic stove for high hills for the subsidy
program and 2) to provide a viable solution to institutional level cooking by
improving the current means and methods involved in facilitating large quantity
cooking. In 2009, KU/AEPC started disseminating KU 3 pot metallic improved
cooking stove (MICS) under government subsidy for high hill region of Nepal,
mainly for the people who live in 2000 m above sea level or 1500 m above sea level
whose house is facing due north, considering dual purpose of cooking and room
heating. Based on change in need and demands from MICS qualified manufacturers
and users, Kathmandu University research team in close coordination with its
stakeholders has continuously worked on ICS design modification/optimization to
upgrade the performance and efficiency of model. With support from AEPC, KU-
BSTL has tested different modified design of two pot and three pot MICS stoves
(2010) and mud brick improved cooking stove (2011) which has been disseminated
by AEPC/ESAP. Besides action research project, AEPC has supported KU students in
thesis and research works in Renewable energy sector. Some ICS pics developed
collaborating with AEPC are below.
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Pic 1: KU-2 without lower plate in combustion chamber  Pic 2: 2-Pot mud stove (Raise and plain type

AEPC has supported Kathmandu University hospital, Dhulikhel hospital Solar Power Project (DHSPP). Technical and
financial support from Ministry, AEPC and DHSPP team, two phases of the project has already been accomplished. The
first phase total system installed was of 175kWp with total project cost NRs 85.84 million and was installed in three sites.
AEPC has supported NRs 60 million for the first phase. Similarly, second phase project was of 160kWp with total cost NRs
52.77 million and were installed in three sites (main building, Pathsala, and Administrative building). AEPC has supported
technically and financially. The completed system is fully functional and is providing substantial technical and financial
support. The third phase project is currently running for which AEPC is supporting technically and financially.

AEPC and KU have collaborated in hydropower research, training, and testing works too. It has supported KU in developing
Francis and cross flow turbine and other hydro mechanical instrumentation. On 23th April, 2014 KU collaborated with AEPC
signing MOU for development of test rig and competence for performance testing of micro hydro turbines manufactured.
The grant of around NRs 9.1 million has been granted from AEPC in order to develop test rigs at TTL and design of Francis
turbine to be fabricated and installed in micro hydropower plants in Nepal together with technology transfer through
training to local technicians. The grant has been provided for a total of 8 months. At present Kathmandu University has
been developing a Turbine Testing Lab itself as a center of excellence for Research and Development (R & D) and testing
of turbines in Nepal. It has potential to perform tests on different types of turbines. Turbine Testing Laboratory (TTL) has a
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capacity to perform prototype test up to 300 KW turbines
and perform model test for larger turbines. It is expected
that from this project, the standard of micro-hydropower
scenario in Nepal will be strengthened by standardizing
the testing procedures and certifications of the micro-
hydro turbines to be installed in a particular site.

On 28th April 2021, School of Engineering, and
Alternative Energy Promotion Centre (AEPC) signed
an MoU for Setting up a demonstrative facility for
commercial applications of green hydrogen technologies
in Nepal. The MoU has established the foundation for the
collaborative research for the adaptation of renewable
energy systems in the context of Nepal. As per the MOU,
AEPC will support the development of infrastructure
and facilities in the Green Hydrogen lab to the worth of
Ninteen lakh Ninety-seven thousand and nine hundred
eighty-two Nepali Rupees (NRs 19, 97,982/-). The facility

and equipment produced under this cooperation will be
used for academic and research activities at the Green
Hydrogen Lab under the Department of Mechanical
Engineering. The Memorandum will remain in force for
a period of 1 year. AEPC and KU have collaborated in
Renewable energy sector for the development of the
sector, society and nation. It has laid a strong foundation
in developing KU’s laboratories, research works, and study
work. Relationship between these institutions has served
alotin development of renewable energy and sustainable
development. This has paved a better path for many
researchers, students, renewable energy enthusiasts
and nations. It has helped in development of alternative
renewable energy, promotion of commercial applications,
and rural access to electricity. This has not only helped
the country but also has attracted many international
students and institutions.
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Development Partners support is crucial
for Nepal’s green energy transition

Ms. Resha Piya
Renewable Energy Adviser
British Embassy,
Kathmandu, Nepal

The remaining

energy supply is

from traditional
biomass, imported
petroleum products
and coal. Even in
electricity supply there
is a significant share
of electricity import
from India, and India’s
electricity generation
comprises a greater
share of electricity from
polluting coal plants.

Bilateral donors and various
international development partners
have been providing technical and
financial assistance to the Government
of Nepal (GoN) for more than the last
two decades to promote and develop
the renewable energy sector in Nepal.
The Asian Development Bank (ADB),
DANIDA, GlZ, KfW, Royal Norwegian
Embassy, SNV, UKaid, USAID, UNDP,
NNCDF the World Bank,etc. have been
a major source of external funding in
the sector focusing on sector reforms,
increasing clean energy access to rural
households and communities, and
developing decentralize sustainable
energy services for social development
and economic growth in the country.

Development Partners working in
the energy sector are giving great
importance to clean and sustainable
energy sector development because
the sector strongly contributes to
global goals of minimizing climate
change, economic development,
poverty alleviation, resilience and
low carbon development and trade
for economic development. These
organizations have been closely
working  with  and  supporting
Alternative Energy Promotion Centre
(AEPC), Nepal Electricity Authority
(NEA), Investment Board Nepal (IBN),
Electricity Regulatory Commission
(ERC) and other relevant organizations
to achieve the government plans and
targets of expending renewable energy
sources, integrating them into energy
systems, increasing energy efficiency,
modernising the energy infrastructures
and establishing legal and technical
frameworks for the electricity and
energy markets.

The GON with support of development
partners has made significant
progress in increasing access to clean
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electricity in Nepalese households and
communities in the last 25 years. The
electricity access in the country has
reached around 93% of the population
from both off-grid and on-grid
supply. It is expected that Nepal will
achieve universal access to electricity
much earlier than the Sustainable
Development Goals timeline of 2030.
However, there are issues related to
poor quality and unreliable electricity
supply. On the other hand, GON has
some achievements on universal access
to clean cooking solutions, but it is not
much encouraging. Around 68% of the
population are still relying on polluting
biomass fuels such as firewood,
agricultural residue and cow dung cake
using traditional technologies which
have been causing adverse effect on
the environment as well as health of
women and children.

There is much more to do in the
energy sector of Nepal in all phases
from increasing clean energy
generation to transmission and
distribution, productive use of energy
in the country and trading energy
with the neighbouring countries.
The current share of electricity and
other renewable energy sources in
the total country’s energy mix is only
around 7%. The remaining energy
supply is from traditional biomass,
imported petroleum products and
coal. Even in electricity supply there is
a significant share of electricity import
from India, and India’s electricity
generation comprises a greater share
of electricity from polluting coal plants.
This is increasing GHG emission in the
environment and, most importantly,
maximizing economic burden to the
country due to huge trade deficit
caused by the import of electricity,
petroleum products and coal.
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The country hasabundant potential cleanenergy sources
and, moreover, the GON has given high importance
to development of hydropower and other renewable
energy sectors. It has a target to develop 15000MW
clean energy system by 2028. This reveals that there is
a tremendous opportunity for Nepal to move towards
Green Energy transition. Clean energy generation in
the country supports to serve the domestic energy
demand by substituting traditional and imported fuels
in the industrial and commercial sector, transportation
sector, irrigation and agro-processing, domestic and
commercial cooking, heating and cooling etc. Moreover,
clean energy generation in the country can give a huge
benefit and provide income to Nepal from cross-border
power trading to neighbouring countries like India
and Bangladesh. Green energy from Nepal has great
potential to reduce GHG emission of the power sector in
Nepal as well as of the region.

Therefore, development partners nowadays are focusing
on supporting GON in reforming the power sector to
make the power generation and distribution sector
more competitive. They are working closely with all
level of governments (federal, provincial and local) and
supporting them to develop and implement enabling
policies, plans, strategies and regulations for green
energy transitions. They are supporting to diversify
the sources of energy generation in the country’s
energy mix including ROR, PROR, storage, solar PV, co-
generation and other renewable energy systems to
increase the reliability of energy supply and improve
the energy security. In addition, they are helping GON
to upgrade and build new transmission and distribution
lines to transport electricity from generation point to
end use. They are integrating a smart grid system to
the existing and new energy infrastructures to reduce
electricity cost by bringing down transmission and
distribution losses, improving reliability and power
quality, enhancing electricity service with safety and
security and improving the efficiency of the overall
energy system.

At present time there is surplus electricity generation
during the wet season, and it is estimated to have excess
electricity supply throughout the year in the country in
the next few years from its own domestic hydropower
and renewable energy resources. So, the development
partners are helping the power sector in increasing their
domestic demand by promoting electrical cooking,
electrical vehicles and other productive end uses as
well as in trading electricity in the region to minimize
surplus energy generation. They are implementing
programmes that coupling energy generation with
economic development which is mobilizing massive
investment in different productive sectors and creating
job opportunities.

A huge investment is required for achieving ambitious
targets of GON is the energy sector; therefore, the
bilateral donors and multilateral development partners
technical and financial support to the sector is crucial.
The Nepal energy infrastructure sector assessment
report published by the World Bank in March 2019
revels that a twofold to fourfold increase in investments
is needed to meet the projected demand in the country
and utilize the sector’s export potential. The electricity
sector will only need an average investment of US$1.3
billion to US$2.1 billion annually between 2018 and
2040. Likewise, the GON budget will not be enough to
achieve the targets of clean energy set by the 15th plan
and eNDC. Hence, GON should reform energy policies
to create an enabling environment to attract and
effectively mobilize the development partners funding,
private sector funding as well as access new sources
of financing from domestic and international capital
markets and investors.

In addition, it is incredibly important that the
development partners coordinate with each other to
support the energy sector for effective use of available
funding and to achieve development effectiveness.
The development partners have been coordination to
support the GON and recent example is the GON and
development partners including Asian Development
Bank, Australia, European Union, Finland, France,
Germany, International Monetary Fund, Norway,
Republic of Korea, Switzerland, United Kingdom, United
Nations, United States, and the World Bank endorsed
the landmark ‘Kathmandu Declaration’ to develop a
strategic action plan for Nepal towards Green, Resilient
and Inclusive Development (GRID) for promoting green
growth, jobs and infrastructure and building resilience
to climate change and shocks from disasters, as well
as equitable access to services for Nepalese. The GRID
action plan will coordinate international and domestic
financing for priority investments in Nepal’s recovery
from the COVID-19 pandemic and help address the
challenges of climate change and raising inequality.

The development partners have committed resources
of $3.2 billion to support GRID and have also identified
up to $4.2 billion in potential future support under this
declaration. This investment intends to scale up support
to renewable energy, cleaner transport and resilient
roads, biodiversity conservation, sustainable tourism,
integrated solid waste management, sustainable forest
management, watershed protection and water supply,
adaptive social protection, climate smart agriculture
and sustainable cities.
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Eight Years with AEPC

Vishwa Bhushan Amatya
Senior Energy Expert

On the occasion of completing
25 glorious years, | would like to
congratulate the institution itself
for its accomplishments in changing
scantily used renewable energy into
a mainstream energy in rural remote
areas. It is exactly what the AEPC
embraced as its “mission” 20 years
back while charting its first Strategic
and Organization Development plan
to which I had an honour to facilitate
the process. Appreciation to
leaderships and its cadres all round
for their dedicated contributions
that have culminated to the current
status of AEPC.

While penning memories of time
that | spent in AEPC, | went back to
timein the early 90s when | was party
to a process that realized a need to
have an organization that promotes
and work for the development
of renewable energy was felt.
Renewable energy used to be
referred to as alternative energy and
an organization was discussed and
conceived jointly with the National
Planning Commission and other
stakeholders. Efforts to house the
organization in relevant ministries
failed and the idea was shelved.
Idea to have such an organization
saw light of day only when the
then government created a new

Science and Technology Ministry
which was made responsible for the
shelved organization proposal. An
organization was born and started
to grow gradually.

By then, programmes like “Rural
Energy Development Programme”
of the UNDP and “Biogas Support
Programme” with support from
SNV were gaining their popularity.
Other Development Partners, mainly
Danida committed resources to
promote renewable energy in Nepal
with the objective to tackle poverty
and energy access issues by name
Energy Sector Assistance Programme
(ESAP) and AEPC was a natural
implementing agency. An absence of
a formal policy to support alternative
(renewable) energy was considered
critical and the Government formed
a Task Force to draft Alternative
Energy Subsidy Policy and Delivery
Mechanism in 1999/2000 to which |
was nominated as a member by the
Water Energy Commission Secretariat.
The Task Force constituted my initial
direct and formal involvement with
AEPC since its formation. My desire to
work for rural energy development,
specifically renewable energy was
realized with a working opportunity
in ESAP in 2000.

As a policy planning adviser my
involvement with AEPC resulted
in attainment of many important
milestones for AEPC to which |
was fortunate to be instrumental.
Establishing a practice of Power
Output Verification for micro-hydro
with strong support of the private
sector and establishment of Interim
Rural Energy Fund to administer
subsidy delivery and monitoring
were pioneering initiatives. The
Fund today has evolved into the
Central Renewable Energy Fund
tackling newer challenges and

chartering new paths. Similarly, I had
opportunity to facilitate formulation
of Rural Energy Policy 2006 which
successfully integrated scattered
renewable energy programmes
under AEPC and multiple editions of
AEPC's Strategic Development and
Organisation Development Plan and
Subsidy Policy were other important
milestones that provided very strong
basis fornumerous donorsto getinto
supporting efforts of AEPC. When |
see today a long list of multilateral
and bilateral agencies racing towards
AEPC to materialize their sustainable
development, renewable energy
and energy access goals; it gives
me a sense of satisfaction that the
foundation that was laid in the 2000s
was materialized into today's tall and
credible image of AEPC.

Although | left ESAP in 2008, |
have been continuously in touch
with AEPC in various roles which
| have always found gratifying. It
is highly satisfying today to see
an organization attaining current
stature. Even more satisfying is to
meet AEPC cadres who joined AEPC
20+ years back and witnessed their
growth and see how mature they
have become today in dealing with
various issues and facing challenges
so methodically.

I, once again congratulate AEPC
and its current and past leaderships
and cadres on the occasion of
celebrating its 25 years in ACTION.
| also wish for its further successes
in assuming new roles and remain
relevant under ever changing geo-
political situations. Last but not the
least; | would congratulate AEPC
in successfully winning funds from
Green Climate Fund on its own
capabilities. | am confident that AEPC
will chart new paths and attain even
more successes in days to come.
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History of BSP-Nepal

Prakash Lamichhane
President
Biogas Sector Partnership Nepal

BSP-Nepal was established as
an NGO in 2003 to take over the
implementation responsibility
of Biogas Support Programme
(BSP). BSP was started in
July 1992 with funding from
the Directorate  General for
International  Cooperation  of
the Netherlands (DGIS) of the
Netherlands government through
the Netherlands Development
Organisation in Nepal (SNV/N).
Government of Nepal (GoN) and
the Kreditanstalt fur Wiederaufbau
of Germany (KfW) also started
funding the BSP from the Phase-llI,
which started in March 1997 and
lasted till June 2003. Until Phase-
lll, BSP was directly implemented
by SNV/N.

BSP, Phase-IV was implemented
after successful completion of
the first 3 phases. BSP-Nepal had
implemented BSP-IV and Interim
Phase in all 75 districts of Nepal
with the financial and technical
support from Alternative Energy
Promotion Centre (AEPC) and
SNV/N. The subsidy component for
BSP-IV has been co-funded by KfW,
DGIS and GoN. BSP-Nepal act as

National Service Provider for AEPC
during NRREP period 2011-2015.

The overall objective of the interim
phase of BSP to further develop
and disseminate biogas plants as
a mainstream renewable energy
solution in rural Nepal, while better
addressing poverty, social inclusion
and regional balance issues
and at the same time ensuring
enhanced commercialization and
sustainability of the sector. As
per interim phase, BSP-Nepal's
responsibilities as a principal
implementer are as: promotion
and awareness, quality control and
assurance, training and capacity
building, and support to AEPC for
carbon benefits, policy analysis,
developing innovative modality of
financing and related activities.

BSP-Nepal established a new
division within the organization
known as the New Project Wing
(NPW) Division in November 2006
to manage the rainwater and other
non-BSP_activities separately. This
new initiative has brought about
important strategic benefits in
promotion of rainwater together
with biogas technology in Nepal
and to further institutionalize the
efforts made so far under BSP.

BSP-Nepal has already undertaken
many  projects outside the
framework of BSP. They are
rainwater  harvesting  projects
through which it has been
nominated as the Rainwater
Harvesting Capacity Centre (RHCC)
in Nepal for RAIN Foundation of
the Netherlands. Similarly, the
project for construction of 421
rainwater harvesting tanks with
Ashden Award cash prize was also
successfully completed within the
stipulated time. The integrated
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and partnership approach has
taken the biogas program to a new
height in Nepal, mainly through
complementarities and synergy
effects for renewable energy and
sanitation.The establishment of the
NPW Division has been driven by
thevision ofimprovinglivelihood of
communities through promotion
of different environment-friendly
solutions. Its mission is to promote
environment-friendly and
sustainable solutions forthe people
in partnership with other players in
the sector(s) to improve livelihood
and environment protection. BSP-
Nepal is closely working with WWF
Nepal to implement Gold standard
biogas project in 9 district on
Nepal.

BSP- Nepal has acquired adequate
experience in promoting biogas,
toilet, rainwater harvesting (RWH),
and bio-fertilizer promotion and
micro enterprises (income gener-
ation activities). RWH as a source
of safe water and enable its use in
water scarce areas for income gen-
eration and livelihood enhance-
ment- particularly women and
children by improving access to
water for drinking, irrigation, using
from biogas, and better sanitation.
Also advocating and advising for
RWH uptakes, local resource mo-
bilization, sensitizing and capacity
building at various levels of project
development and implementation.
Furthermore, on quality control,
monitoring and evaluation & stan-
dard development for better prac-
tice model as well as collaboration
with private companies, local and
national suppliers, different com-
munity groups, MFls and banks.
The project will be further used as
demonstration sites to attract oth-
er donors.
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