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South Asian Power Sector. Total Installed capacit{/
of around 3,18,588MW. pr— Toa1 ”
) L Bhutan 1,614 9%
V  Afghanistan: Small Powesystem( 1341 MW lectricity Imports
high, Hydro Dominated. Bangladesh 11,088 6%
India 2,76,783 3%
V  Bhutan Small Power systeni§14mw) Hydro Dominated, X
SurplusHydro, Exporting tdndia MEEE o 4%
Sri Lanka 3334 24%
V  Bangladesh Gas Dominated, Resource Constraints , Imports Salkiian 23.663 NA
Electricity from India and in future will remain as a Importing
Country Total 3,18,588
Source : Compiletbrm various source®GCB, DGPC,CEA,Annual Report NEA, Stafus
V Indla Very Large Power System' Coal Domlnated’ reducw]g of Industry Report NEPRA?ask Force 1 Repc.art IRADe RethBE.T in South
deficits, long terms electricity demand are huge and potential Country Wise Energy MigSouth Asia Reqion
large market, Electricity importing and exporting nation. oz
V  Nepal: very Small Power system (765 MW), Hydro based, very .
high deficits, Importing Electricity from India , Potential exporter z 50%
and importer of electricity. 0%
V  Sri Lankahydro dominated but the flex mix is changing, no 10
trading at present, High peak demand. " Mfghais Bang jodes Shuan | e Nl Faisen s
m Muclear (MW) [?; D’i % 2% 0% 3% 0%
Overall SA region is a power hungry region and per capita HRenewable MW) 1% 0% 0% 13% 0% 0% 11%
consumption is very low. Large part of population remains without| | =c=tw 0% | 76% o % 0 0% 0
access tO electricity . m Ol {MW) 30% 15% 1% 0% 7% 0% 16%
m Hydro [MW) 559% 2% 99% 16% 93% 29% 41%
m Cod (MW) 0% 3% % 60% 0% 68% 32%
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PERCAPITAEH ECTRCITY

Country/ Electricity = CAGR in last ElectricityConsumption KWH per Capita
Region Use 10 years 16000
kWh/capita 14000
Iyr 12000
SAARC 517 41% | 10000
8000
USA 12,914 -0.3%
6000
EU 6,592 0.7% 4000
BRAZIL 2,206 1.9% 2000 I / I I
MALAYASIA 3,614 3.3% T mreee—
ISR N N N P GRR SR L.
CHINA 2,631 11.2% @Q&;@@@ & \o@»‘ & é\@o & V¢
WORLD 2,803 S 7 S

Low per capita electricity consumptions.

Maldives and Bhutan have high per capita electricity consumption among SA countries
Developed countries are at much higher level of consumption.

Need to increase the level of consumption for a decent standard of living.
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Vastpotential of hydro power:350 GW

Country

Bhutan,Nepal, Pakistarindia, 30,83, Afghanistan  [EEZIY

59,150 GW respectively. Bhutan 2 0 0 26.6 30
Bangladesh 884 12 8 0.08 0.33

India 90,085| 5,700 39 139 150
Nepal and Bhutan can build exported Maldives 0 0 0 0.06 0

oriented hydro plants Nepal NA 0 0 27.04 83
Pakistan 17,550 324 33 NA 59

Sri Lanka NA
Significant Coal deposits in India and Total 108,961

Pakistan Sntirce: SAARC Secretariat (2010) for Rannladech Rhitan India Nenal Sril anka: CWCEC (200R) for Indian Statec and WMAPRAKIAtAN
.

e - SolarPower 3.8-6.5 4-7 3.6- 2.5-5 (5.3 NA
Coal gleposns in Bangladesh yet to be (Kwhisq.m per 5
exploited. day)

V Inaddition to the conventional energy ‘ '

resources, there is huge renewable
energy resources like solar and wind. SAARC Hydro
otential in M

<

= Afghanistan

m Bangladesh
= Bhutan

== India

= Pakistan
= Ne pal
- Sri Lanka
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Low per Capita electricitgonsumptions
Electricity Shortages.

Poor access to electricity.

Optimal utilization of energy resources.
Economic benefits.

Resource Crunch (In Bangladesh)

Regional electricity Market: Earlieneforms in
energy creating a new dynamic farade.

Fostering EconomiGrowth and Regional
Integration

SARI/EI
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Key Drivers for Investment in South Asian Power Sector,CBET a
Regional Exploitation of Energy Resources
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India: CapacityAddition Planned & Investment Requireg

0 Twelfth Plarpe”()d (20122017) the Distribution of funds during the 12th Plan (in Rs crore)
target hasbeenfixed at 88,537MW. Expenditure Area | Centre State Private Total
Thermal 48,650 | 55,734 173117 | 2,77,500
. i Hydro 35,183 8,042 6,952 50,159
U There is separate renewable energy s 55300 - - 55600
capacity additionof around30,000 MW T - - - 10500
(5,000 MW wind, 10,000 MW solar, Small Hydro Projects | - : : 8,000
2,100 smalhydro)( target recently Solar ) ) ) 49,400
. Wind - - - 67,200
revised) —__
0 Total Capacityaddition planned Cenie Toees ' ' i
" 1 18 536MW (USD 92 Billion) " iesiment 915258 ({0 s eiite)
! ! Modernisation of Plants| 19,847 12,040 - 31,887
Transmission 1,00,000 55,000 25,000 1,80,000
V USD 30 bhillion required in power Distribution 48,191 | 2,38,082 19,963 3,06,235
transmission .(~29% is anticipated Energy Efficiency | 7.482 ) ) 7482
from rivate SeCtor) Human Resources 4,108 - - 4,108
P R&D 4,168 - - 4,168
Advance for 13th Plan| 1,65,372 15,417 91,793 2,72,582
U 1,200MW import of hydro powerfrom Total | ¥ i 13,72,580 crore (US$8.76
Bhutan is also considered. Investment billion)
U Total |nvestment reqUIred |S aroun&s Source: Planning Commissiolq Report of the Working Committee on power

13,72,580 crore (US#28.76bhillion)

6/15/2016 Presentation on SA Power Sector/Investment Challenges/Combined Meeting of Task/Rajis¢SARI/EI/New Delhi, India 9



-k U SAI D SARI/ E I e [ntegrated Research and

2 FROM THE AMERICAN PEOFLE IRADe Action for Development
|
l Indla Significant Emphasis on Renewable Ene_
(i India has witnessed significant o 0'|  RenewableEnergy Growth In India
Growth in RE. 25000.00
20000.00
‘e . . . 15000.0%
U Current RE installed capacity is 34
GW 10000.00 h. t l
: 5000.00
0.00 L2t il lI.lI.II. |l oL I
. : : . FY FY FY FY FY FY FY FY FY FY FY FY FY
U India recently revised its RE targets 02 03 04 05 06 07 08 09 10 11 12 13 14
W|th a increase in ﬁve f0|d to 175 m Wind m Biomassa Solar m WtE m SHPa Cumulative Installed Capacity
GWby 2022. . Total Installed Capamty (M\)\As on 33 December,
(100 GW solar, 60 GW wind, 10 GW 2 s00 L B
biomass 5 GW small hydro) LR
3,990.8312%
U Significant Investment Required in 3,062.68
Renewable energy.
= Wind Power Solar Power (SPV) Small Hydro Power
Biomass Power Bagasse Cogeneratiorm Waste to Power
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India: Electricitylmports IndiaEnergy Security ) |
Scenarios2047 ( Niti AyoqQ)

India Power Import Projections from Neighbouring Countries

120
- 100 1
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o
o
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0
2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2018-20 2020-21 ,454.00 2026-27 2031-32 2036-37 2041-42 2046-47
=4=|_east effort scenario ==Determined effort scenario
a=Agressive effort scenario -#-Heroic effort scenario
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BangladeshCapacity Addition( Generation and
Transmission)Planned & Investment Requirements

V Totalinstalledcapacity 11,0881W. installed Capacity as on December, 2014
V As per the PSMP 201070 attain 8% GDP, s

the installed capacitplanned is39,000MW Diesel ;258 "0 o

by the year 2030. e
V' Bangladesh plans to diversify from gzssed | =umaceon ”;gs:j

generation to coabasedby 2030. s o
V It also planned to import 4500 M\fivyom R e

regional Grid e e e
V The aggregated investments for generation,

transmission and related facilities anerked INSTALLEDAPCITEY2030

out to Taka4.8 trillion (US$ 69.billion over a RE/Others 3000

period of 20162030). gacrg

V' The annual average of the investment Nuclea 000
amounts to Tk 241 billion (US$ 3.5 billion
V Envisages more Private sector participations

Imported Coa)

Gas/LNG885Q 8400 21.00%

22.13%

Total Generation Capacity in 203&9,000MW
*Source :PSMP
6/15/2016 Presentation on SA Power Sector/Investment Challenges/Combined Meeting of Task/Rajis#éSARI/EI/New Delhi, India 19
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‘BangladeshSome of the Key Generation Projectiit

g| Descriotion Capacity| Executing | Fuel Expected

1 BIFPCIRampall320 MW Large Coal 1,320 BPDBNTPC JV Coall 2018

5 LNG based 1000 MW PPGtty Moheshkhali 1,000 BPDB/IPP LNG 2019

3 |KarnafuliHydro #6,7 100 BPDB Hydro 2020

4 |Matarbarilst Phase Coal 1,200 CPGCL Coall 2021

5 _ 1,200 JVv Coall 2021
Moheshkhali 2x60000 MW Coal TPPs{iL

6 1,200 BPDB Coall 2022
Moheshkhali 2x60000 MW Coal TPP"}

7 | RooppuMuclear # 1, 1000 MW 1,250 BAEC Nuclear 2023

8 1,200 BPDB Coall 2023
Moheshkhali 2x60000 MW Coal TPP{B

9 1,200 JVv Coall 2024
Moheshkhali 2x60000 MW Coal TPPt}

10 [Matarbari2"d Phase Codl 1,200 CPGCL Coall 2024

11 |RooppumNuclear # 2, 1000 MW 1,250 BAEC Nuclear 2024

Total: 12,120
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Bhutan: Capacity Addition Planned

Installed Capacity 1614 MW and sma s, N
NoO Name of HEP Cap. Commissio
domestic load. o (MW)  ning
1. Punatsangchhul 1200 2016/17
Hydro Projects of 11,044 MW are
Under VariOUS StageS Of 2. Punatsangchhull 1020 2017
im Iementation 3. Mangdechhu 720 2017
P ' 4. Sankosh 2560 2023
Minimum of 5000 MW of export to || > Kuri-Gongn R
India by the year 2020. 6. Wangchhu 570 2022
7. Bunakha 180 2020
Hydro capacity planned bthe end of || 8 Kholongchhu Uy 20
2030 - 26534 MW 9. Chamkharchhu-I 770 2024
10. Amochhu 540 2022
Projects are being Developed in e S —
various modes 1) Intergovernmental || 12 bagachhu 126 2014
framework mode 2) Joint Venture 3)
Total 11,044 MW

PPP
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Implementation
Mode/Remarks

IG/Under
construction

_do_
_do_
IG/DPR under review

IG/DPR to begin soon

JV/DPR under review

JV/DPR cleared
_do_

JV/DPR under review

IG/DPR cleared
PPP/DPR cleared

PPP/ commissioned
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Bhutan: Some of the Key project and Investment
requirements

V A total investment of US$ 12.62 Billion is required for Developing Generation and Transmission Projects
V This cost may go up considering the cost escalation nature of hydro projects due to various uncertaintie

Project Name Implementation Capacity|lnvestment Associated transmissiol
Mode/Remark Requirement§INR |cost (INR Cr.)
Cr)
Punatsangchhil HEP IG*/Under construction 1200 Punatsangchhdi HEP
Is at Finabtage ofImplementation and Dagachhu has been

Dagachhu HEP PPPcommissioned 126 Commissioned
Punatsangchhil HEP IG/Under construction 102( 816( 434.1]
MangdechhuHEP IG/Under construction 720 576( 905.5
Amochhu Reservoir HEP |IG/DPR cleared 540 432( 105.]1
Chamkharchhi HEP JV/DPR under review 770 616( 586.9¢
Kholongchhu HEP JV/DPR cleared 60C 480( 811.44
Wangchhu HEP JV/DPR under review 570 456( 53.§
Sunkosh Main HEP IG/DPR under review 250( 2000(
Sunkosh Barrage HEP  |[IG/DPR under review 89 68C 296.94
Bunakha Reservoir HEP |[JV/DPR cleared 180 144( 104
Nikachhu HEP PPP/DPR cleared 210 168( 147
KurtGongri HEP IG/DPR to begin soon 1800 1444( 809.9
Bindu Khola HEP NA 13 104 4.75

10334 72104 4259.1
Total Investment Required 76363.5(12.62 US $ billion)
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Nepal:Capacity AdditionPlanned

Installed Capacity 765 MW

Nepal is expected to have peak load of 5622 s0.000
MW by 2030. 25,000

Nepal is expected to add 4541 MW of 15,000
additional capacity by 20253057 MW RoR| | 100
and 1484 Storage) .

5,000
There are many projects are being pursed
currently whichare Cros8orderPower in
nature

PDAConcluded:
1. 900MW Upper Karnali with GMR India
2. 900MW Arun-3 with SJVNL

PDAIN the pipelines:
1. 600 MW Upper MarsyangdiGMR
2. 750 MW West Sett CWE ( Three Gorges)
3. 880 MW Tamakosi Il (SRbwer)

3500
3000
2500
2000
1500
1000

0
For development of 10,000 Mw hydro power around US$
7.21 billion will be required.

Investment required for transmission projected under
Construction planned and proposed i4JSD 1.78@illion

500 [1024 24} !o
[ - |

Nepal Load Forecast

1,095

— . —— —— — R AT AT AT Al Al Al Al Al Al Al g

Projection of Generation Capacity
Addition

992

499 535 50800 4090 530

291
9740
° B° B° =

[}
@
\J
)

5 O
K & o
B

SRS AT
D S

B Planned Capacity in MWROR

Planned Capacity in MW (Storage) ge
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Nepal: Some of the Key Hydro Projects and k

Investment Requirement

Name of the Project Capacity in MW *EstimatedProject Cost

Arun-3 900 $ 944.5 million
Upper Karnali Project 300 $450 million
SapatKoshi 3300 $ 4950 million
Karnali 10,800 $ 16200 million
Naumure 225 $ 337.5 million

Pancheshwar 5600 $ 8400million

* USD1.5 Million per MW
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Nepal: Some of the Key Hydro Projects and k

Investment Requirement

Name of the Project Capacity in MW *EstimatedProject Cost

Arun-3 900 $ 944.5 million
Upper Karnali Project 300 $450 million
SapatKoshi 3300 $ 4950 million
Karnali 10,800 $ 16200 million
Naumure 225 $ 337.5 million

Pancheshwar 5600 $ 8400million

* USD1.5 Million per MW
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InstalledCapacity 3334MW.
By 2032 installed capacityplanned6985MW.

4600MW coal based

generation

is planned from

714 MW from Nonconventional renewable
energy

Thermal shareto go up from 4% to 68% by
2032

500MW HVDdndo-SriLanka

As per the Long Term Generation and
TransmissionexpansionPlan, total investment
of US$ 14.05 billion approx isrequired by 2032
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mCoal mPetroleum ~ NCRE m Major Hydro

*Source: Base Case :Generation expansion plan 2012
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