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Scheme of Presentation

A Overview of the national energy sector, its
role in the country's socieconomic
performance, energy mix

A Power sector structure and regulatory
framework

A Existingohysical energy infrastructure and its
developmentstrategy for Energy Security

A Energy transit and cross border electricity
trade



PAKISTAN POWER SECTOR
TOTAL INSTALLED CAPACITY

MW

Public Sector Total 24 953

Hydel 7,013 Public Sector

Private Sector, Hydel 7013,

Thermal 5,458
11695, 47% 28%

Nuclear
Total 13,258

Private Sector
IPPs 9,273

KESC 2,422
Total 11,695

Total Installed Capacity 24,953 MW

Source Power System Statistic89" Issue
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PAKISTAN POWER SECTOR

0 KEY PLAYERS

GOVERNMENT|OF PAKISTAN

Ministry of Pakistan ol
Atomic ilgit
Water Energy NEPRA Baltistan

& Power

Commission

— 1

|
PPIB CHASNUPP

KANUPP

‘.................
LEE R R R TS

Water
Projects

Mega Dams

Khyber
Pukhtoon Balochistan|
Khwa

Private
Sector

IPPs/ SIPPs
(Small Hydel, Wind,
Solar, Bio Diesel, Bio
Mass, Cogeneration)

IPPs
(Hydel, Qil,

Gas, Coal)




Power Demand and Supply
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Energy Security

A International Energy Agency defines Energy
Security as:
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A Prominent features oEnergy Sources

I Indigenousness
I Affordability
|
|

I Reliable & Predictable Availability
I Sustainability



Policy Choices

A How much of Energy Security is:
I Achievable
| Affordable
I Desirable

A Policy for Energy Security has to balance all
the characteristicélndigenous, Affordable,
Reliable & Predictableyvhile making choice
of Energy Sources to meet the expected
requirements
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A Indigenousness
A Reliable & Predictable Availability

A Affordability

A Regulatory Framework



Where do we stand Avalilability

Power:

A Generation Deficit 50006500 MWs

A Financial Defici¢ Circular Debt oRs 320bn

A Cyclical & Unpredictable Generation from Dams
A Foreign Exchange reserwealways a challenge
Gas:

A Local reserves depleting

A Gas loadshedding in Winters

A Exploration and development requires costly
Incentives
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Where do we stand Affordability

Electricity Tariff cents/kWh
Pakistan 11
Vietham 7

India 9
Bangladesh 7.3

Gas Tariff USDmmcfd
Pakistan 6 (+2 GIDC)
Vietham 4.2

India 4.2
Bangladesh 3.1
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Where do we stand Sustainability

Table 1: Key Data for the 10 Largest CO, Emitters

Country CCPI Rank Share of Share of Share of Share of Global

2014 | 2013 Global GDP World Global Primary Energy
Population CO, Emissions* Supply
Germany 19 8 4.02% 1.18% 2.23% 2.38%
India 30 24 5.66% 17.84% 5.14% 5.72%
Indonesia 34 36 1.41% 3.48% 2.30% 1.59%
Brazil 36 34 2.87% 2.83% 4.12% 2.06%
United States 43 43 18.81% 4.48% 15.50% 16.71%
China 46 48 14.63% 19.42% 22.95% 20.91%
NELED 50 44 5.59% 1.84% 3.54% 3.52%
Korea 53 50 1.95% 0.72% 1.76% 1.99%
Russian Federation 56 55 2.99% 2.04% 4.90% 5.57%
Canada 58 58 1.75% 0.50% 1.58% 1.92%
Total 59.69% 54.32% 64.03% 62.37%

A
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Energy Mix for
80% Power Generation |
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When the world was moving from oil to coal for energy

Data Sources: AbdRahmarMohamed* and Lee

KeatTeong Energy Policy for Sustainable
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3. Hydrocarbon Development Institute of Pa 13
Pakistan Energy Yearbook 2010



Challenges & Prospects

Challenges:

A Removing deficits that are hurting the economy

A Moving away from costly & imported towards cheaper &

Indigenous sources

A Striking a workable balance which provides both
Affordability and Availability while enhancing the Energy
Security

A Reconciling the interests of Power Sector, Power Investors
and Power Consumers by reforming the Regulatory

Framework I



Prospects

Massive Unexploited Indigenous Resources:

A Thar Coalfieldg 175bntons of lignitec can produce 100,000 MWs
of electricity for 300 years

A Hydel Powecr an estimate of more than 50,000 MWs on Indus and
Jehlumg grid connectivity with GB can bring in 30,000 MWs more

A Solarc Unlimited

A Wind ¢ around 50,000 MWs in SindBalochistarand other parts of
the country

A Shale Resources  Shale Gas: 105 trillioncft (recoverable,
out of a total of 58@r cft)

Tight Qil: 9 billion barrelsrecoverable,
out of a total of 227bn barrels)

(Current resources: 20 cft of gas and 385 m barrels of oil)
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Choices

Source | Indigenity QSCI)IIS Reliability Zl;ﬁiOtI;/Ct- /Sg:zltr;ablllty
Oil No No Partially | No No
Hydel Yes Yes No No Yes
Local Gas Yes Yes No Yes Partially
Imp. Gas | No Yes Partially |No Partially
Nuclear |Yes No Yes Yes Yes & No
Thar Coal Yes Yes Yes Yes No
Imp. Coal| No Yes Partially | Partially | No
No (but
Solar Yes becoming | Yes No Yes
affordable)
No (but
wind Yes becoming | Yes No Yes

affordable)
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Generation CapacityFuel Mix

2016 LNG  RENuclear
8% 3% 30

19917
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Local G
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Current Policy Scenario

Policy and achievements towards:
A Improving Availability
A Enhancing Affordability

A Moving towards Indigenous Sources

19



Improving Availablility Power

A Reducing the damage tconomy and Optimisation of available
Capacity
I By handling generation more competently

I By improving cash flows in the sector by reducing the
Inefficiencies and improving performance

A Bringing in more investment
I By providing enabling policy cover to the Private sector

I By bringing back the Public Sector into sponsoring and executin
power projects

A Increasing Affordability:
I Rationalising Generation Tariffs for different Fuels/Sources

I Rationalising Distribution Tariff to cover costs realistically and
avoid Circular Debt 20



Facilitating new Initiatives

A Power Generation Policy 2015

A Transmission Lines Investment Policy
A Coal Based PowerSecurity Documents
A LNG Based PowerSecurity Documents

A CPEG 8630(out of 10400)MWs on
execution path

A Public Sector LNG Power Plan600
MWshave reacheaxecution stage

A CASALO0Oprojectagreements executed
A Mega Hydel projectson track
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More Indigenisation

A Bringing Three Thar Coal based projects in GRABZ0 x 3
= 3960 MWs

A Actively working on 11,642 MWs of Hydel Power

A Completed Land acquisition BiamerBashaDam -
another 4500 MWs of Hydel Power

A Capping new generation on imported fuels

A Bringing in Wind and Solar components into the National
Grid

A Removing duties on Solar panels and components

A Solarisation ofubewells Net metering and Solar Village

Electrification
22



2018 NG
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LNG RE
11% 9%

Nuclear
7%

Hydel

37%
Local Gas

8%
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Way forwardg Stabilisation and moving towards

greater Energy Security

A Continuous Exploration and Investment in Indigenous resources:
chiefly in Hydel and Thar Coal, turning imported fuel based
generation into standby capacities in coming years

AwSYySglofS NBaz2dzNOSaQ akKkNB (2
A Bringingend-to-end transparency through digital interventions:

I Bringing in components of a Smart Grid

I SCADA based National Grid from Generation to DISCOs

I Smart Metering in DISC@Qpto consumer level
A ERP based operational and financial monitoring systems

A Rationalising energy reforms and regulatory framework towards
futuristic challengeg market operations without guarantees

A Keep on pushing Generation Tariff downwards
A Realistic Costecovering TarifRegime o5



Regional Power Connectivity Concept

Objective

A. Collective use of abundant resources through regional interconnection

A Early power delivery fromeighbouringcountries to meet urgent power
needs inPakistan

Reqguirements

Power delivery to Pakistan should be in near future term (2087

target)

Investment required and cost of power delivered to Pakistan grid should
be competitive with locally produced power

Power delivered to Pakistan should be year around

Transmission line should provide benefits to communities along the way

> D

> >

CollateralBenefits

A Power transmission corridors to complement other regional initiatives
and projects leading to accelerated economic growth in the area.

3/1/2016 26



CAR Surplus Power versus Afghan Power Demand

A Afghanpower imports, as per ADBAfghanMaster Plan,will be: (i) 300

- MW (yeararound)from Uzbekistarby 2016 (ii) 300 MW from Tajikistan

In CASA(summer only) by 2019 (ii) An additional 300 MW from
Turkmenistanis expectedoy 2018

A Projected capacity available in Afghan grid from imports and local
generation by 2020is 2557MW againsta forecastpeakdemandof 1766
MW with a surplusof 790 MW. Asper AfghanistanMaster Plan,by 2032
Afghanistanwill have5,546 MW availablein grid versus3502MW asper
demandforecast Projectedsurpluswill be 2044MW

A Afghanistanpeakdemand is in Decembermwith minimum consumption
In July In contrast Pakistanhasits maximumdemandin July Needsare
complementary

Source: ADB Studies on CAR Expo 57
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Regional Power Connectivity Options

A Import of Power fromTajikistan/KyrgyzstartCASALO00 Projeck
A Import of Power fromlran

A Import of Power fromindia

A Import of Power from Turkmenistan/Uzbekistan

A Import of Power from Tajikistan

3/1/2016 28



Power Import for PakistanSingle Line Diagram
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Power from Iran

1. Existingnterconnection Projects

Import of 74 MW Power by Pakistan in border areas of PakistaBgluchistan

Province):

. 70MW at 132 kV (continued since 2003. Initially, it was 35 MW)

.  4MW at 20 kV (continued since 2002)

. (Tariff US cents-40. Contracts is renewed after everyy8ars)

2. Planned Interconnection Projects:

. Import of 100 MW at Gwadar through 220 kV D/C T/Line (contract signed)
ii.  Importof 1000 MW at Quetta through500 kV HVD8ipole(MoU signed)

(Forimport of power from Iran, Tariff is linked with International @ites)
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