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Challenges in Implementing
Renewable Energy Technologies —
Bhutan’s Hydropower Lessons

22 May 2025
Chhewang Rinzin DGPC




Bhutan’s Evolving Energy Scenario




Figrin

~ Potential of Renewable Energy Resources
 Hydropower : ~ 36,000 MW

Solar : ~ 12,000 MW

Wind : < 100 MW

Geothermal : being assessed

e
g

Resources Harnessed
Hydropower : 3,491 MW (~10% of the potential)
Solar : ~ 1.5 MW

Wind : 0.6 MW
Geothermal

‘:7‘_.;\ Reached electricity to every home with 99.9% grid connectivity
~: Energy sector contributes to about 15% of GDP and 35% of

direct revenues to Government (varies year fo year)
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Installed Generation Capacity

SN | Power Plants/Projects Installed | Year
Capacity (MW)

Run-of-River hydropower plants:
Winter generation is limited to

1 Embedded Generation 1967 onwards 20-25% of installed capacity
2 Chhukha 336 1986-1988 (~650 MW)
3  Kurichhu 60 2001-2002 2 |
4 Basochhu Upper Stage 24 2001
5  Basochhu Lower Stage 40 2004
6 Tala 1,020 2006-2007
7 Dagachhu 126 2015
8  Mangdechhu 720 2019
9  Nikachhu 118 2024
10 Punatsangchhu II* 1,020 2024-2025
11 Suchhu 18 2025
3,491

©DGPC 2024 | 3 a dhi company



~

qgﬂ'ﬁxqgﬁgﬂ]wm«'q

N

A

1C

il

JDrukGreen

)
(S

&

v
ning

o

®
bute to mor

evening peaks

HYV load represents the base
contri

load (~80-85%) and
residential /others

| company

H

~

a dh

S1:00 - 00:00
Sy - 0€eC
S1+€C - 00+¢C
S¥+CC - 06T
§1:¢C - 00°CC
Syi1C - 0¢:1¢C
S1:12 - 00:1¢
S¥:0C - 0€:0C
G1:0¢ - 00:0C
Sy+6l - 0¢-6l
S1:61 - 0061
S¥i81 - 0¢81
S1:81 - 0081
SyiL1 - 0¢L1
GI:LT - 00:LT
Y91 - 0€91
S1:91 - 0091
Syie1 - 0¢S1
S1:G1 - 00-ST
Syl - 0evl
STl - 0011
el - 0g¢el
Slel - 00¢l
SyCl - 0¢Cl
S1C1 - 00+Cl
SPLT-0¢ 11
ST - 00° 11
Sy:01 - 0¢-01
G101 - 00:01
S¥+60 - 0€:60
S1:60 - 00:60
S¥:80 - 0€80
S1:80 - 0080
S¥:L0 - 0€:LO
G1:L0 - 00:LO
G790 - 0€:90
S1:90 - 00:90
S¥:60 - 0€:S0
S1:60 - 0050
Sy0 - 0€0
S0 - 000
S:€0 - 0€+¢0
G1:¢0 - 00:€0
S¥+20 - 0€+C0
§1°20 - 0070
S¥:10 - 0¢€:10
S1:10 - 00:10
S¥:00 - 0€:00

917 MW Evening Peak

Time Period in a Day (15 Minutes Block)

Load Profile

Load Profile in MW (4 January 2024)
HV Industrial Load

882 MW Morning Peak
Residential, Commercial, Institutional & Other Loads
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Emergence of an Energy Deficit and Import Situation 7

(%

1200

1000 ’
AAst
56

e= == Peak Demand (MW)  ==0==Firm Capacity (MW)

800

Generation & g 623
Domestic T 6
3
Demand Trends .
over last 15 Years 4°°
200
0
1?632?}§ (if3¥112111(1 ()llFfjfl(f(3(1 fijfrIl power 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
availability resulting in winter energy Year

imports from India starting 2022
Winter season imports made in 2022 (240 MU), 2023 (680 MU) & 2024 (1,500 MU)
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A Change in the Vision for Energy Future

o Further expand the
renewable energy sector by
tapping available sources
including so/ar, wind, thermal
and hydropower to enhance
the current installed capacity
ot hydropower

o Maintain electricity prices
among the most competitive in
the region so that Aydro
resources are not just a
source of revenue, but also
an enabler of other
Investments

o Allow private sector
investment




Strategic Goal
“Develop additional generation capacity of 15,000
MW of hydropower and 5,000 MW of solar by 2040

)

to ensure Bhutan’s present and future energy security

L),




Vision and Strategies for Energy Security
Supply-Demand Projections [2024-2040]
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Peak Demand versus Firm Power Capacity

——Peak Demand Projection Scenario

=== Firm Power Capacity

5149
/_

2023 2024 2025 2026 2027 2028 2029 2030 2031

4577
5 3175
2 /
1857 |
Deficit
High Income GNH Economy by 2034
956
622
=415
Year
2032 2033 2034 2035 2036 2037 2038 2039 2040
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Challenges




Access to Financing

Meeting the target of 15,000 MW in
Hydropower and 5,000 MW in Solar by 2040

will require huge financing:

o Financing for additional 20,000 MW
generation capacity:

US$ 26 billion (annually US$ 1.70 billion)

o Financing for associated transmission
systems:

US$ 725 million

©DGPC 2024 | 10




Access to Financing

Equity Debt

" Operating Cash Flows = Multilateral
= Bilateral = Bilateral

= Partnerships " Commercial
= Bonds =" Bonds

= JPOs = BEXIM
Challenges

Sovereign Guarantees
= Credit Rating
" Size of Economy
=  Financial Closure
» Access to Climate Funds
»  Green Bonds

©DGPC 2024 | 11
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Access to Energy Markets

ARUMNACHAL PRADESH

| Income GNH Economy by 2034

033 2034 2035 2036 2037 2038 2039 2040

Tawang basin HEPs

Plans to take generation capacity —— I
randighi m _ Bdiniid /’/ egen o gl — r et
to 25,000 MW by 2040 to meet — 7 3 E— rd = e il
ToNR S = EG] BIOLOGICAL CORRIDORS POOLING STATION
peél/é demand of 4,500 MW - - o - — —
WEST BENGAL A\ STATE BOUNDRY 400 W LINES — ———
A mmowsao COE .
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Environmental and Social
Impacts and Mitigation
Measures

= 72% land area under forests

" Over 50% declared as parks and
biological corridors

" Biodiversity and ecological
hotspots

" Integrated water management
systems

Needs better understanding and co-ordination so that the
benefits accrue firstly to the people

)
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Other Challenges (\‘;«
" Procurement sourcing

" Project management and monitoring

" Riparian rights

= Availability of human resources with the required expertise and experience

= (Capacity of manufacturers and contractors

©DGPC 2024 | 14 a dhi company
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