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Mobile cellular subscriptions
(per 100 people) 2015

So: World Development Indicators (2017)




A ccess to electricity (% of population)
=== Population without Access to Electricity...
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Population without Access to Electricity (Millions)

So: WDI (2017)
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Notes: * - Feb, 2017; # - 2012
So: WDI (2017), RGoB (2012), CEA (2017)



aElecticity Consumption and ECOGREMIC
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Energy - GDP Relationship (log scale)
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Electricity Consumption per capita (kWh)




Bangladesh  India Bhutan  Pakistan Lanka
Existing Peak System Demand (MW)

8349 144225* 276.24 @ 31348 2451
Projected Peak System Demand (MW)

_ 2363 18838 283470 1500# 70163 4125

— 2927 28 3679 28487 121649 5369

- 2029-30 33708 541823& 2500 145304 5893
CAGR (%)  7.98 8.53 7.80 12.29 8.41 4.73

So: Compiled by the Author from CEA (2013a, b, 2012), NTDC (2013), CEB
(2013), NEA (2013, BPDB (2013)
Notes: * - 2013-14; @ - 2011; # - 2019-20; & - 2029-30
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Natural Gas

oil Biomass Hydropower*

~ (million  (million (trillion cubic  (million
'_..;_ftons) barrels) feet) tons) (Gigawatts)
440 NA 15 18-27 25
2 0 0 26.6 30
884 12 8 0.08 0.33
= 90,085 5,700 39 139 150
= —i’l\[laldlves 0 0 0 0.06 0
~ ~ Nepal NA 0 0 27.04 83
e Pakistan 17,550 324 33 NA 59
Sri Lanka NA 150 0 12 2
Total 108,961 5,906 95 223

Source: ADB (2012), SAARC Secretariat (2010),
CWC (2005), WAPDA (2011)
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SNEONCENS for-Energy Security
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Energy imports, net (% of energy use) 2014
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So: WDI (2017)
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iseonemic Integation in South Asia—
Sitale of Merchandise Trade

Share of Trade with South Asia

B Merchandise exports within
South Asia

B Merchandise import within
South Asia
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SEmimon: nergy Sector Goals
Souia Sla T
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> Imprwf of LLife (Human Development Index)
¥ Sug"r:r" ';?a Energy Access to All (2012 — UN’s

[ fa at1ona1 Year of Sustainable Energy for All”)
= |mp| ‘Uve Energy security

—

""s'"“

-j‘:j*_“ thlmal utilisation of region’s energy resources
~» Greater economic and energy cooperation
* Share best practices In the energy sector
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5 of Reform in the
Iectrlc:lty Sector
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* Peak Peak =0

- met (MW)  (MW) ]

capacity

. (%)
B3¢ 6434 8349 | 1635
E;;:ﬂsozs 126793$ 131943$ 34.0
eﬁﬁ*“’—i 720 569.6™  1094.6| 33.33

Pakjstan © 23412 - 13445 18467 35.56
"Sri Lanka ~ 3312 1125 2146 33.15

‘”‘-——--.
Electrifica Per capita
tion T&D (%) electricity
access consumpti
rate (%)" on (kwWh)
60 14.36 213
75 23.65 917
76 25.03 106
69 L7 450
85 14 490

- Sources: Bangladesh (BPDB, 2014); Nepal (NEA, 2013); Sri Lanka (CBSL, 2013), India (CEA,
2014); Pakistan (Kessides, 2013), * IEA (2011), ™ excludes electricity imports capacity from India,

*k*k

March 2014

So: Singh et al. (2015) - WB PRWP

based on 1.2 GW hydro plant not running during drought seasons, # As on March 20143
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So: CEA (2017)




ctricity Se
Initiation of private ownership Introduction of
—Mﬂ—-‘% Transmission
" Genera- " Trans- " Distri- -
e il tion  mission bution regulator
ally integrated Vertically
2.5 E
nopoly integrated
eilers single CRPHOLI
g 1992 2003 transmission
==38E owner
i@uifmle sejlers, single 2009 @ 2002%, 2010** _Vertlcally
~ buyer integrated
= = . 1999
-~ Competition with 7 PR
~ organized trading and 1991 2000 (Ofissa) 190 (Or!ssa), Ligepcictan;
) 2002 1998 (national)  system operator
— — power exchanges .
e (Delhi)
e 1994/2011
Multiple sellers, single PPP mode Vertically
== TP buyer Sl Year? (ETFC integrated
- (Year?) Independence?)
. : Unbundled
- Multiple sellers, single 1998 N
Pakistan buyer 1994 (KESC) 1995
7T anka Multiple sellers, single 1996 2002

buyer
So: Singh et al. (2015). WB-PRWP
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Status and: Opportunltles for
E Iectrlc:lty Trade
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543 'Nepal imported 793 GWh electricity in 2013 from India over-.
~__ multiple interconnections. (Singh, 2014)
Electricity import from Bhutan to India was 5556 GWh in
~ 2013-14 (4627 GWh in 2012-13) from Hydro power stations
- at Tala, Chukha and Kurichu with a total export led capacity
of 1416 MW. (ERLDC, 2014)
As per an umbrella agreement between the two countries,
: India assures a minimum of 5000 MW electricity import by
= 2020.
Pakistan imported 419 GWh electricity in 2014 from Iran, up
from 375 GWh in the previous year (NTDC, 2014). A MOU,
Pakistan-lran signed in 2014, could enable Pakistan to import up to 3000
MW and electricity costing Pakistan PKRS 3 milliog_pel
month. (7
CASA-1000 expected to enhance trade with Central Asigia\s




India-Bangladesh

Uzbekistan, Turkmenistan, and Tajikistan in 2011.
CASA-1000 expected to enhance this trade.
Pakistan has submitted a draft MoU to India on
Importing electricity using a 1200 MW interconnection.
There are also possibilities of CASA-1000 to be
extended up to India.

Feasibility studies for a 400-kV India-Sri Lanka have
been conducted to support import of up to 1000 MW
electricity from India.

In 2013, power systems of India and Bangladesh were
Interconnected through a HVDC line that can support
electricity export of up to 500 MW (expandable to
1000 MW in future) from India to Bangladesh base {JESEEN
negotiated price and market based price.
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Sovnng Import.Dependencyami-Nepal™

B Trp ort of electricity from India

BN Export of electricity to India

——3Share of electricity import in total
availability
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So: NEA (2014, 15) Year




Silinier. dependency of electricity
ipERtof Nepal
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Net Energy Import from Bhutan

EBHUTAN 2013-14 EBHUTAN 2014-15 EBHUTAN 2015-16
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EXperience




5,31 Elec¢|ty AH‘@M th?"'

RETeean NetWork of Tiransmission System
O[IENAlOrS for Electricity (ENTSO-E)
. Gm Coast Countries (GCC)
2 Gleal ter Mekong Sub-region (GMS)
-'.._—;_'_,*r": _g Basin Initiative (NBI)
~°"§’Guthern African Power Pool (SAPP)

s South East Europe (SEE)

s Central American Electrical Interconnection
System (SIEPAC)
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SIEPAC

2005

1999

onaliEXpPerence

e

~ 41 Transmission System Operators (TSOs) from 34 countries

-

‘Participating Members

(6) United Arab Emirates, Bahrain, Saudi Arabia,
Oman, Qatar, and Kuwait

(7) Cambodia, PRC (Yunnan and Guangxi Zhuang), Lao PDR,
Myanmar, Thailand, and Viet Nam.

(9) Egypt, Sudan, Ethiopia, Uganda, Kenya,

Rwanda, Burundi, DR Congo and Tanzania. Eritrea (Observer)
(9) Botswana, Democratic Republic of the Congo, Lesotho,
Mozambique, Namibia, South Africa, Swaziland, Zambia, and
Zimbabwe; (3 non-operating members )

(9) Albania, Bosnia & Herzegovina, Bulgaria, Croatia, Kosovo
Macedonia, Montenegro, Romania, and Serbia
(6) Guatemala, El Salvador, Honduras, Costa Rica, Nicarag
Panama




I"EXperience (contd.)
' =D : e —
-Ealion [ Drivers - —— Trading Status
- | _ - .
_ t, secure integration of renewable resources.....

(2012)
reserve capacity, thereby reducing generation investment First in 2010

in the region. and
= intermittent
i?é'f‘ficient, environmentally sound growth of power sector; 34139 GWh
g%mpport to regional projects and electricity trade. (2010)

e

WBI™ [Coordinated investment in power sector to meet region’s

"’_":-f _; ~social and economic development objectives in the region.
SAPP Development of a safe, efficient, reliable, and stable 10409 MWh
: interconnected electrical system and of a regional power (2011-12)
trading mechanism.
SEE Create a regionally integrated electricity market, forming part

of the wider EU single market.
SIEPAC  Create an integrated regional electricity market in Central
America.
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. SAHI) Was built upon historical bilateral
snectlons In the 1950s and 1960s which
v\qrﬁr‘c‘»‘ development of interconnections projects
L):r,-_r,v- Democratic Republic of the Congo (DRC)

ndiZambia, and Zambia and Zimbabwe. Later, in
f— I§75 petween Mozambique and South Africa.
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= GMS’ historical foundations can be traced back to
1971 with export of power from the Nam Ngum
hydropower plant (HPP) in Lao PDR to northeast ___
Thailand. P
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.:‘.“"'dal Agency Based Market

Sjizlefe I - Participation of Deemed Trading

-

= LI »nsees
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_ =Stage [11 - Participation of Trading Licensees

L

Stage [\/- All eligible consumers
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of Being Cautious or
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Trading Licensees

~____ Eligible Consumers -

TL, TL,

“ m
DL’s — Deemed Licensees”

D — Distribution Utilities N — Nodal Agencies TL’s — Trading Licensees

# Including Captive Generation
*Generators and Distribution Utilities




BRSOuth Asian Reglonal Power Exchange
(SAR o) X)ior South Asian Power Exchange
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= %élonal Contracts” on the Power Exchanges

L
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.., in India
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' _-; New 'Market Areas' on the Indian Power
Exchanges

* Coupling of All 'Power Exchanges' across
South Asia
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Afghanistan | Pakistan 1
. “ Pakistan 2 Bangladesh 1 Bangladesh 2

_ India
S (12 Market Areas)




bwsnrn» eglonal Power Market
_)m Iopment In South Asia

‘5—-"
e
— _-—' T
,'_(’:.:-——_; e
e =



iSites for Develoan_e_r&olﬁ»Sﬁ,,

leEn;es“ ESONIGESIEIEA
Traieseal] 'ibh inter-linkages (Who would mvest?), and Its access
Coogellpl! ed scheduling and despatch
f_['r'*l,l‘ J At of imbalances from schedule
’ i\ stering and Energy Accounting
—,.J:- “eéfing and Settlement, and banking transactions
== 'Export/ Import licensing
- = Common currency and currency risk
* Treatment of export tax, import duty and transit tax
* Harmonised regulatory and policy framework

* Dispute Settlement




iEVeling cross-border electr|C| ptrade,.
NG OVE! ment 10) Govermmm _ Bhutan & |
epOerRutilitanditrader(Shon=tent: -eal& ndia (PTC

ROVIET Uil ity and'trader (Iong term) Bangladesh (BPDB) &
faie (r\ N))

-.. ‘“'.

Riaders Sican offer relatively long-term supply contracts but
_.,-t.,;--;-- merdlscovery IS an issue. Useful for short to medium

— _*‘égTeements

T

—

~ * Indian experience demonstrates short-term opportunities.
PXs can play a crucial role — transparent and competitive
price discovery.

* SA Contractual breakthrough - PPA between NVVN andi=esy
BPDB, as it addresses many critical issues including (& ;
currency, balancing, Ul and dispute resolution.




B}l tory/legal changes neede
igeilitate cross- bofﬂér.tradmg

'Key Changes
ESHORT TERM MEASURES

ncy for cross-border
, ‘dlng/ Access to PX

Emvestment framework

-Regulation of Power
Procu rement from a PX
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== Settling imbalances
- Duties and taxes
6 Commerce trading license
restrictions
-- Dispute resolution
8 Tariff determination

So: Singh et al. (2013, 2016)
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" MEDIUM TERM MEASURES
Deemed trading licenses

Open access in transmission

Regulatory guidelines

Commercial mechanism to
Settle imbalances

Transmission charges
Grid code

Transmission plan
LONG TERM MEASURES

Trading license to other partles

ﬁ‘?’ o

Open access in dlstrlbutlo%
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ckecl 0 edlum/Iong -term bilateral between
VB nts/government entities.
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ly demonstrated “benefits’ to bring in political

ablllty
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tom ‘power exchange’ to ‘Power Exchange’.
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"’D"lfferent stage of reform and unbundling
~  — Accommodate differences in terms of licensing and market access

[ong-term regional transmission plan

Regional coordination forum to harmonise technical, and
regulatory framework.

Dispute settlement mechanism
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JIE?
poranatedinyvestment in Generation (South Asia Power:
IBIIET :«;un 0 Ltd."

ireengl tfor transit of (hydro) power between India and
Jzil J: ofch shireciprocated with easing physical congestion
u r'r € chicken’s neck for setting up transmission linkages.

-_—

= i ﬁ-country owned cross-border transmission
sj’i‘:‘—_rnterconnectlons to reduce exposure to financial and

- ~operational risk. (South Asia Power Transmission Co
Ltd.?)

* Regional mechanism/forum for coordination and dlsp
resolution.
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