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PAKISTAN ENERGY OUTLOOK

Planning Commission of Pakistan carries out Integrated Energy Planning
(IEP) for Pakistan.

Develops Energy forecasts using Regression based Models

Sector - wise forecast shows that historical consumption patterns are
followed for Qil, Natural Gas, Liquefied Petroleum Gas (LPG) and
Electricity in Domestic, Commercial, Industrial and Transport Sectors.
Increased Demand for Electricity in Agriculture and Transport sectors is
observed -- Subsequent slides

Oil and Gas Sector is regulated through Oil and Gas Regulatory Authority
(OGRA) established in 2002 ---- Licenses, Gas Price, Petroleum Prices

Power sector is regulated by National Electric Power Regulatory
Authority (NEPRA) established in 1997. Details subsequent Slides

Circular debt in Energy Sector stands at Rupees 4.7 Trillion
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PAKISTAN ENERGY OUTLOOK

Overview of Results
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PAKISTAN ENERGY OUTLOOK
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PAKISTAN ENERGY OUTLOOK

Agriculture Sector
Historical Consumption (1986-2020) Energy Forecast (2021-30)
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Historical Consumption (1986-2020)
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PAKISTAN POWER SECTOR -- Reform and Restructuring

Sector before 1990

* Installed Capacity at the time of Independence — 60 MW

* Power sector consisted of one hydropower station and a few integrated transmission lines
connected to a few load centers, and Karachi Electric Power Company

* Formal Planning Process Started with First Five Year Plan (1955-1960) and Integrated Water
anclzlgPSoSwer Development Authority under the control of Federal Government was established
in :

. \1/\éo7r7ld Bank involvement --Tarbela and Mangla Dams of 2500 MW capacity were added in

* Fourth Five-Year-Plan (1970 -1975) pointed to inability of WAPDA to shoulder the
responsibility of retail distribution of power and construction of irrigation and power
generation facilities.

* Mid eighties witnessed severe breakdowns, outages and power shortages

 IMF assistance was used in 1986 to deal with chronic fiscal and external account deficits as a
result of subsidized tariffs to the consumers



PAKISTAN POWER SECTOR -- Reform and Restructuring

Power Sector Organization 1991

Generation Limited to O Generation
Served all .

. . Karachi and T
non-Karachi Transmission . Transmission
SN associated

Distribution rural areas Distribution

Learning from Power Sector Reform 2019 WB



PAKISTAN POWER SECTOR — Reform and Restructuring

WAPDA’s RESTRUCTURING

WAPDA HYDEL
(1)

POWER WING

(8r

Thermal Power Grid Station/Trans. Lines Distibution Combanies /
Stations Operation & Maintenance P



PAKISTAN POWER SECTOR --- REGULATORY DEVELOPMENT

NEPRA ACT 1997

The Regulator (Nepra) was established in
1997, through an Act of Parliament

License mandated for every entity involved in
generation, transmission and distribution
sectors. Separate license for public sector
entities

Bulk Power Consumers (BPC) defined. Sale to
BPC allowed

Special Purpose Transmission Licensee

Regulated Tariff for generation, transmission
and distribution businesses based on cost of
service

Rules and regulations, Codes and
Performance Standards developed

Multi year tariff announced for KESC

Rules and regulations, Codes and
Performance Standards developed

Multi year tariff announced for KESC

Upfront tariff announced for different
technologies including for Renewable Energy



PAKISTAN POWER SECTOR --- Reform and Restructuring

Single Buyer Market Structure
Single Buyer: Means only one Buyer can purchase power

Buyer: Central Power Purchasing Agency Guarantee (CPPA-G) Ltd as an agent on
Behalf of DISCOs

) CTR & ETR
Invoices

Generators

Payments

WwWWw.cppa.gov.pk




PAKISTAN POWER SECTOR -- Proposed Transition 2001

May cater for | ---------- Financial Flows \
, 8 Discos Provision of Service \
\\ <«———p Bilateral Contracts DISCOS A.
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PAKISTAN POWER SECTOR -- Reform — Restructuring -- Competition

Structure prior to CTBCM Concept : Single Buyer Plus Market

Single Buyer Plus: Means where BPCs can purchase directly from Generators as
well as DISCOs are also allowed to purchase bilaterally from
generators apart from single buyer

Initial Bilateral Contracts

) CTR & ETR
Invoices

Generators

|

Payments

www.cppa.gov.pk



PAKISTAN POWER SECTOR -- Organization 2017

Hydro GenCo

NEPRA

Sector regulation

Energy sector policy

Board

Alternative Energy Development

Renewable energy

Holding Co.

Public GenCos

Public DistCos

Learning from Power Sector Reform 2019 WB

Public TransCo

Licensing Authority

Private Operators

Generation
Distribution

Transmission




Restructuring
1998-99 WAPDA unbundled into 2015 CPPA-G was
3 generation companies, 8 separated from NTDC
1992 Decision to distrihutiﬂp c_umpanies and 1 and mkade effective as
unbundle WAPDA transmission company a market operator
Private Sector
Participation
1998 Creation of PEPCO to
oversee unbundling and 2013 Intended strategic
privatization sale of LESCO and FESCO
1994 PPIB attract 2005 KESC Privatized scrapped; r.eplaced by
4500MW of IPPs gradual divestment

Regulation &

Tariffs
1997 NEPRA- Industry regulator set . ..
up to determine tariffs on revenue 2017 Tarlff setting is
requirement basis. Actual tariffs set moved en.tlrely .fr.om
by line ministry NEPRA to line ministry
Legislation & 1997 NEPRA Act (Regulation of
PDliCV power sector)
1994 WAPDA Amendment Act
1994 National Power Policy
1992 Power Sector 2002 Update of National 2017 Amendment of
Strategic Plan Power Policy NEPRA Act

1991-1998
| R

1991- PML(N) 1994- PPP  1997- PML(N)  1998-Military rule 2008 PPP 2012 Elections 2013 PML(N)

Learning from Power Sector Reform 2019 WB 1997 Currency devaluation 2004 Oil price shock 2013 Circular debt crisis/IMF loan




PAKISTAN POWER SECTOR -- Reform — Restructuring -- Competition
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NEPRA AMENDMENT ACT 2018

(more powers for federal government)

* Federal Government to develop National
Electricity Policy and Plan for Nepra to follow

* Gradual Cessation for license in Generation

 Distribution business divided into supply and
network businesses

* Distribution network, Market Operator,
Trader, Supplier, System Operator licensees
introduced

Provincial Grid Companies Allowed

Rules to be prescribed by the Federal
government, Nepra role limited to notifying
Regulations

Uniform Tariff for end consumers

Appellate Tribunal Established



PAKISTAN POWER SECTOR -- Reform — Restructuring -- Competition

Market Development History Mar 2018

Submitted CTBCM
to NEPRA  for

After approval of
Zgjgei?ulj applro"t‘f" afte; CTBCM Plan by NEPRA
evaluation 0 :
. : 1.5 years extension
Consultation being special committee aranted by ECC Nov 2021
done for making the and approval of CTBCM COD
model CPPA board

Apr 2015 Apr 2017 Dec 2019
ECC Decision Point 9 Special committee CTBCM Model approved
(To Prepare CTBCM) including MoE (PD) by NEPRA
,MoF ,CPPA &
NEPRA constituted

www.cppa.gov.pk to evaluate the

proposed model



PAKISTAN POWER SECTOR -- Competitive Trading and Bilateral Contract Market (CTBCM)

Technical &

Commercial Contract = Actual CPPA-G PPAA
e e Power Purchaser
PPA/EPA (DISCO’s Agent)
Market Operator Settlement
Central Dispatch Self Dispatch
. (NEPRA Act Sec.14D and 23G) . (Grid Code) |
v Power Flow S
- Transmission Distribution Consumers
System System Non-Eligible Consumer
Actual = G Eligible Consumer
(>=1 MW)
Contract
PPP = EPP + CPPP UoSC + MoF DM PPP + UoSC + MoF + DM
‘ SS
Balancing ll | v | |
Mechanism
Eligible
T Consumers
I
(NEPRA Act Sec.23C) (NEPRA Act Sec.23E) (NEPRA Act Sec.22)

WWW.cppa.gov.pk



PAKISTAN POWER SECTOR -- Reform — Restructuring -- Competition

Competitive Trade Bilateral Contract Market (CTBCM)

CTBCM: Means where BPCs and DISCOs can only purchase directly from

Generators and are allowed to purchase from single buyer only to the
extent of large-scale strategic projects.

Initial Bilateral Contracts

) CTR & ETR
Invoices

Generators

|

Payments

WWWw.cppa.gov.pk




Electricity Market: Service Providers and Participants

Wholesale Electricity Market Operator

i)

RLLL TR LR LR R L

2

'l’:_

ELECTRICITY GENERATION
(ELECTRICITY) (NTDC)

T T

Generators as Market Participants

Transmission Service
Provider NTDC

www.cppa.gov.pk

ELECTRICITY TRANSMISSION  ELECTRICITY DISTRIBUTION

l l

END CONSUMER
(HOMES/BUSINESS)

ELECTRICITY SUPPLY/RETAIL
(DISCOS) (DISCOS)

T T T

- DISCOs: Wire Business & Electric

_ - BPC> 1MW
Power Supplier _ - Others non-eligible
- Participants as Electric Power customer

Suppliers
10 DISCOs and KE
- Service Provider for
wire business/distribution



PAKISTAN POWER SECTOR -- Current Power Mix

Installed Capacity
45,888 MW 2023-24
CPPA 42518 MW

KE 3370 MW

Hydel, 23%

Bagasse and Solid Waste,
0.5%\

Nuclear, 8%

Solar, 1.5%... Thermal, 63%

Wind, 4%




PAKISTAN POWER SECTOR -- Transmiission and Distribution

TRANSMISSION

DISTRIBUTION AND SUPPLY

660 kV_HVDC 878 km

500 kV_HVAC

* Grid Stations 20 No.
* Capacity 26700 MVA
* Transmission Lines 9100 km
220 kv HVAC NTDC
* Grid Stations No. 49

* Capacity MVA 39930

* Transmission Lines (km) 11852

KE

11
550
436

Large Companies 10

Consumers (Million) 36.4
T&D Losses (%) 18.32
Recovery ratios (%) 92.44

National Grid

Net- Metering Consumers 141,054

KE

1
3.7

15.27

91.54
15,318




PAKISTAN POWER SECTOR -- CPPA SYSTEM

Installed Capacity, Demand and Unserved Load

o Served Demand (MW) e Unserved Demand (MW) o Installed Capacity (MW)

40,000 42,512 MW

30,000 27,870 26,003 27,474
20,893
: 19,760 19,293
20,000 16983 17,229 16411 18,369
10,000 22,971
iy ek T o B e g
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3 z &
2023 2024
Menth

Nepra State of Industry Report




PAKISTAN POWER SECTOR --- REGULATORY/POLICY DEVELOPMENT

NATIONAL ELECTRICITY POLICY 2021

Gradually reduce reliance on imported fuels,
Sustainable renewable energy market to be
developed. IGCEP and TSEP to be developed

For liquidity of the market, Regulator to review
losses and recovery of discos

Electric Power Supplier to perform as per approved
market design by Regulator

Distribution Companies to make investment
through Public-Private Partnership (PPP)

System Operations to be restructured or reformed
to meet objectives of Policy. SCADA to integrate
higher share of Renewable Energy to be upgraded

Regulator to timely approve wholesale market
design. Market Operator to develop and
implement Regulator Approved design

Regulator to align Generation end Tariff with
consumer end Tariff. Uniform tariff to be
maintained through direct subsidies by the
government.

NATIONAL ELECTRICITY PLAN September
2023

Definition of RE revised to include hydel
generation. RE targets set 40% of total generation
capacity by 2025 and 60% by 2030.

Distributed Energy Resources (DER) to be
promoted against utility-scale procurement.

Amended Grid Code Approved by the Regulator

Discos to be Supplier of Last Resort (SOLR). Not
allowed to have Competitive Supplier License

Increased Role of System Operator

Universal National Electrification (UNE) program to
have 100% electrification by 2030. Regulator to be
upgrade micro grid regulations.

Fixed charges to be gradually incorporated in Tariff

65% of generation through Clean Energy by 2030.
Assessment of GHG Emissions of Power sector



PAKISTAN POWER SECTOR -- Projected Power Mix --2030

Bagasse and Hydel, 28%

Solid Waste,
1%

AN

Nuclear, 6%

Thermal, 33%

\

Solar, 18%
Wind, 14%




PAKISTAN POWER SECTOR -- INFOGRAPHICS FOR RE DEVELOPMENT

2004

2006-08 2013-17

v'  AEDB established,
pilot RE projects.
v"  RE awareness

campaigns launched.

v" Wind risk concept
evolved

RE Policy 2006. Wind - 788 MW
Sindh Leased Land for Solar— 430 MW
Wind. Bagasse —201 MW

Wind feasibility
studies approved.
First Wind IPP Tariff
by NEPRA.

AN NI NN

2018-20

Wind 1236 MW
Solar 530 MW
Bagasse 259 MW
ARE Policy 2019

2022

v Wind 1846 MW
v Solar 630 MW
v/ Bagasse 259 MW



TARIFF REGIME TIMELINE FOR RE

2004 2007 2010 2013-15 2016-17  2018-22

9999 9
B

-

ﬁ Cost Plus Upfront Tariff Competitive +

Competitive Cost Plus

Cost Plus Cost Plus and 'Pe

Bidding
Upfront
Wind IPPs Tariff Determinations Tariff for wind IPPs For all REs CBTR Tariff Range
started for Wind IPPs mainly cost plus. including wind, Benchmark Tariff between 3.1-4
approaching Upfront discussion solar PV and cents/kWh
NEPRA for tariffs started bagasse



NEW WIND-SOLAR HYBRID PROJECTS PROSPECTS IN PAKISTAN
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Transmission Sector --- Major ISSUES

nE
Overloaded 500 kV transmission lines led to
power evacuation challenges from south to
north. >
;
500 kV Sheikh Muhammadi - Tarbela Circuit o— Sheikh Muhammadi
e S
2 Power Evacuation Problems in North and MID Center ol
(Overloaded 500 kV Transmission Lines)
Tarbela
500 kV Nokhar - Karot - Neelum Jhelum
Unable to despatch Karot & Neelum Jhelum on Full Load in .\
this Loop during outage of any circuit connected with Nokhar
222 /‘
2 hiwal —— = 500 kV Yousafwala - Sahiwal Coal CFPP
vm.., Unable to despatch Sahiwal Coal on Full Load
. 500KV -
Tt e
_‘.-‘// \\.

r‘ 500 kV Dadu - Shikarpur & 500 kV Moro - Rahim Yar Khan

. i % Generation curtailment required from southern power plants
500 kV Shikarpur - Guddu 1&2 500 kV Moro - RYK \\“\ 883 RahimYar ‘. in case of N-O as HVAC current carrying capacity from south
Uﬂ?b:'el IOC?ISDBIC?" existing power plants in south Shiknrpur Toudaa nen % to north is less than generation capacity in south.
on full loa \
Y =
{ P | Power Evacuation Problems from South to North
(Overloaded 500 kV Transmission Lines)
HUBCO !— Hala Road /
\ f Circuit1&2
China ags K
\ — - \ Matiari 500 kV Jamshoro - Dadu & 500 kV Jamshoro -
K2/K3, China Hub, HUBCO \ <y Jamshoro Circuit1& 2 Matiari Circuit
Unable to dispatch power plants on full load or K2/K3 }m KV Unable to dispatch existing power plants in south on
outage of of either 500 kV China Hub —Jamshoro . full load
or 500 kV HUBCO - K2/K3 e z
Sl '___,,-'
Data Source: NEPRA State of Industry Report, RF Calculations \-~ """" PER'25 |14

Review 2025 Renewable First




Transmission Sector --- Major ISSUES

ne
System constraints forced the system operator

to cut economic base load use, relying on
costlier RFO/RLNG plants.

(O] Transformation Congestion

500 kV Leading to reliance on
Gatti Grid Station Liberty Power Tech. PESCO ﬁ
Muzstfargarhy and New Lal Pir Power, Pak Gen. Power, KAPCO Rawat ‘
Multan Grid Stations
IESCO 5. [+ |
South to North Congestion G r Sajlkot
HVDC and HVAC Curtailment of local TESCO *
Limitation and Strategic Coal/Nuclear/ Wind, Operation s [NoKhar Main
Table for HYDC Operation of RLNG/RFO plants in North Gatti Load
for Winter/Summer ~ Sheikhupura Centres

Kassowal
‘_6‘

>
€ Sarfraznagar

02 Overloading of Transformers

QESCO Muzaffargarh MEPCO,

500 kV Leading to reliance on
Rawat Grid Station Attock Gen.

SEPCO Yousafwala Grid Station Saif Power
Nokhar Grid Station Narowal Energy and Nandipur

Saba Power, Halmore Power,

Sheikhupura Grid Station Sapphire Electric Power

HESCO

200 kV
Kassowal Grid Station Fauji Kabirwala Power

Nishat Power, Nishat Chunian

Sarfraznagar Grid Station and Kohinoor Energy

Gakkhar to Sialkot Circuit Nandipur and Narowal Energy

Data Source: NEPRA State of Industry Report, RF Calculations PER'25|15

Pakistan Energy Review 2




PAKISTAN POWER SECTOR -- KEY TAKE AWAYS

RESTRUCTURING/UNBUNDLING
* Reasonable Progress
Whether Restructuring provides solutions to sector Issues?
Needs Commitment by the Federal Government
COMPETITION
* Negligible Progress
CTBCM success hinges on key decisions by the Regulator and the Federal Government
REGULATORY FRAMEWORK
* Reasonable Progress
Government Commitment needed
PRIVATE SECTOR PARTICIPATION
 Reasonable in Generation Sector, To some extent in Transmission Sector
A number of Policies Announced, Up Front Tariffs RE, RLNG and Coal Added (THAR COAL
DEVELOPMENT)
HVDC Transmission Line also built through a Power Policy, Special Purpose Transmission License
allowed under Nepra Act
Distribution ???? No Progress in Public Sector. Except KE ----- Bureaucratic Inertia
GRID MODERNIZATION
* Expansion in Conventional. No investment for Distributed Energy Resources (DER)
* Need for Smart Grid and Smart Metering System at Disco level. (IEEE 1547)




